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Preface

This document was drafted in accordance with the rules given in GBFRO2 "Guidelines for
Standardization Work Part 1: Structure and Drafting Rules for Standard Documents".

This document is part 1 of T/UWA 009, "Thrdamensional Acoustic Technical Specifications,” which has
been released in the following parts:

- Part 1. Encoding distribution drpresentation;

- Part 31: Technical Requirements and Test Methods for Home Adidioal Playback Devices.

This document replaces T/UWA 0022022 "3D audio Technical Specification Part 1: Encoding, Distribution,
and Presentation”. Compared to T/UWA 0020R2, in addition to structural adjustments and editorial
changes, the main technical changes are as follows:

The scope of application has been expanded to include radio and television (see Chapter 1);

Delete the definitions of bit rate, sampling frequerand neural network, modify the encoded audio bitstream
to encoded bitstream, add definitions of @lwmnnel stereo, surround sound, tkaleeensional sound,
metadata, speaker rendering, and binaural rendering (see Chapter 3);

Add low complexity configuation (see 7.3);

Increase the allocation of mute frame bits (see 7.6);

Add nondestructive audio decoding (see Chapter 8);

Add metadata restrictions, speaker rendering, and binaural rendering definitions (see Annex C);

Add universal audio fultate encodig (see Annex D);

Add the corresponding relationship between the encoding and decoding metadata in this document and the
metadata in ITLR BS.20762 (see Annex E).

This document is proposed and centralized by the World-biigfadefinition Video Industry Aiance.
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| ntroduction

This document is jointly developed by the World HD Video Industry Alliance andZhongguancurmAsichb
Industry Technology Innovation AllianceJointly developed.

The issuing authority of this document draws attention to the follofeictg when claiming compliance with
this document, it may involve the use of patents related to generedthilbudio codec technology, lossless
audio codec technology, and rendering technology.

The issuing agency of this document draws attention tdaitiethat when claiming compliance with this
document, the use of the following 34 patents related to audio codec technology may be involved in 6, 7.3, 7.5,
7.6, 7.7, and 7.13. The names of the patents are as follows:

200710175993.6 Codec integration systand method; 202110559102.7 Encoding and decoding method,
device, equipment, storage medium and computer program; 202110596023.3 Audio data encoding and
decoding method and related device and computer readable storage medium; 202110865328.X A method and
device for encoding and decoding audio signals; 200710135833.9 Stereo audio encoding/decoding method and
encoder; 200810106460.7 Stereo signal encoding and decoding method, device and coding system;
200710304486.8 Encoding method and device for audio Isigaad decoding method and device;
201110289391.X A method and device for generating and restoring downmix signals; 202210699863.7 A
codec method, device, and terminal device for malitinnel signals; 202010699711.8 Magltiannel audio

signal encoding mbbd, encoder, decoding method, and decoder; 200910235713.5charitiel audio
encoding method, encoder, decoding method, and decoder; 202110700570.1 A processing method and device
for threedimensional audio signals; 202110602507.4 A processing methodeait for threedimensional

audio signals; 200910169403.8 Frequency band expansion method and device; 201180003043.X Method and
decoder for reconstructing source signals; 202110654037.6 Encoding and decoding method, device, equipment,
storage medium antbmputer program; 201610877571.2 A method and device for audio signal reconstruction;
201010187426.4 Signal processing method and system; 202110247466.1 Virtual speaker set determination
method and device; 202110246382.6 HOA coefficient acquisition methddievice; 202011377433.0: An

audio coding method and device; 202011377320.0: An audio coding method and device;
PCT/CN2021/100076: An audio rendering system, method, and electronic device; PCT/CN2021/100062: An
audio signal encoding method, device, afetteonic device for audio rendering; PCT/CN2021/114366: A
processing method and device for audio metadata; 202110984837.4: An audio production model and
generation method, electronic device, and storage medium; 202111102045.6: Audio program metadata and
generation method, electronic device, and storage medium; 202111100818.7: Audio content metadata and
generation method, electronic device, and storage medium; 202111102038.6: Audio object metadata and
generation method, electronic device, and storage me@id®111205630.9: Audio track unique identification
metadata and generation method, electronic device, and storage medium; 202111204386.4: An audio track
metadata and generation method, electronic device, and storage medium; 202111202898.7: An audio stream
metadata and generation method, electronic device, and storage medium; 202111308422.1: A metadata and
generation method, device, and medium based on the soundbed audio packet format; 202111308430.6: A
metadata and generation method, device, and mediurad basa the object audio packet format;
202111306844.5: A metadata and generation method, device, and storage medium based on the scene audic
packet format; 202111308421.7: A metadata and generation method, device, and medium based on the
binaural audio paek format; 202111021068.4: A metadata and generation method, device, and storage
medium based on the soundbed audio channel format; 202111020417.0: A metadata and generation method,

1Y
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device, and storage medium based on the object audio channel formatt @X1686.5: Scenarbased audio
channel metadata and generation method, device, and storage medium; 202111021039.8: Binaural audio
channel metadata and generation method, device, and storage medium; 202111425628.2: Serial audio
metadata frame generation tined, device, device, and storage medium; 202111425590.9: Transmission track
format serial metadata generation method, device, device, and storage medium; 202111424251.9: Serial audio
block format metadata generation method, device, device, and storaigenr2@2111424254.2: Serial audio
metadata generation method, device, device, and storage medium; 202111666346.1: Broadcast audio format
file generation method, device, device, and storage medium; 202111666362.0: Audio metadata block
generation method, dee, device, and storage medium; 202210588174.9: Method, device, device, and storage
medium for generating internal data structure of the renderer; 202210634563.0: Method and device for
rendering audio based on soundbed using metadata; 202210762912igur@boh method, device, device,
and storage medium for shared renderer components; 202210760302.3: Method, device, device, and storage
medium for mapping rendering items of soundbed; 202210603204.9: Method, device, device, and storage
medium for determimg rendering items of the renderer; 202210600880.0: Method, device, device, and
storage medium for determining rendering items of soundbed output; 202210603208.7: Method, device, device,
and storage medium for determining rendering items of object ol2pa210603212.3: Method, device,
device, and storage medium for determining rendering items of scene output; 202210603184.5 audio renderer
rendering item processing method, device, equipment and storage medium; 202210608202.9 scene rendering
item data mappg method, device, equipment and storage medium; 202210782056.1 audio renderer gain
calculation method, device, equipment and storage medium; 202210910129.0 metadata parsing method, device,
equipment and medium for object renderer; 202210907370.8 metigodezice for rendering objebased
audio using metadata; 202210912275.7 method and device for renderindpasedeudio using metadata;
202211057713.2 method and device for rendering cbmstd audio using metadata; 202211063746.8
method and deviceof rendering scerkased audio using metadata; 201610879165.X method and device for
reconstructing audio signals; 201610252268.3 method and device for sampling and reconstructing audio
signals; 202110595367.2 encoding method and device for-chaltinel adio signals; 200980154599.1 stereo
encoding method and device; 202010699775.8 encoding method and device faehanugl audio signals;
202010699706.7 encoding method and device for robthnel audio signals; 202110530309.1 audio
encoding and decodingethod and device; 202110536634.9 tkateeensional audio signal encoding method,
device, encoder; 202110680341.8 thdémensional audio signal encoding method, device, encoder, and
system; 202110535832.3 thrdenensional audio signal encoding method,vicks and encoder;
202110536623.0 thregimensional audio signal encoding method, device, and encoder; 202110536631.5
Threedimensional audio signal encoding method, device and encoder.

The issuing authority of this document does not have any positidmecauthenticity, validity, and scope of
this patent.

The patent holder has assured the issuing authority of this document that he is willing to negotiate with any
applicant for patent licensing on reasonable anddisecriminatory terms and conditions. Téatement of the

patent holder has been filed with the issuing authority of this document. Relevant information can be obtained
through the following contact information:

Contact person: Gao Yanxuan

Address: China Electronics Standardization Institute, NoAndingmen East Street, Dongcheng District,
Beijing

Zip code: 100007
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Tel: 13683269839/01064102619

Fax: 01084029217

Please note that in addition to the above patents, some content of this document may still involve patents. The
issuing agency of this dament does not assume responsibility for identifying these patents.

Vi
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3D Audio Technology Specification:Part 1: Codifigansmission

and Presentation

1 Scope

This document specifies the coditiggnsmissionandpresentatiomethods for 3D audio, and suponiono,
dualchannel stereo, multhannel, 3D audio, HOA, and metadata encoding and decoding.

This document is applicable to the fields of radio and television, broadcast streaming media, network
television, digital cinema, redlme communication, virtdaeality and augmented reality, video surveillance,
digital storage media, and other fields.

2 Normative References

The content of the following documents is normatively referenced in this document, and constitutes
indispensable provisions of this documdrdr dated references, only the edition cited applies. For undated
references, the latest edition of the referenced documents (including any amendments) applies.

GB/T 33475.32018 Information technologyHigh efficiency media codingPart 3: Audio

GY/T 262-2012 Algorithm for measuring the program loudness andpead audio level

GY/T 3162018 Advanced sound system for program production

ISO/IEC 138181 Information technology- Generic coding of moving pictures and associated audio
information- Part 1.Systems

ISO/IEC 1449612:2020 Information technology Coding of audisual objects Part 12: ISO base media file
format

ISO/IEC 2300019:2022 Information technology Multimedia application format (MPE®) - Part 19:
Common media application format (CMAfer segmented media

ITU-R BS.20762 Audio Definition Model

ITU-R BS.20941 Common definitions for the Audio Definition Model

3 Terms and Definitions
The following terms and definitions are applicable to this document.
3.1Reserved

A field that is temporarily nioused in a definition of a coded bitstream and may be used in future standard
extensions.

3.2Bitstream

A group of bits in a specific order used as a data encoding representation.

3.3Coding

Reads an audio sample value and generates a valid bitstream thanedoftris document.
3.4Coder

The entity of encoding processing.
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3.5Coded bitstream

Ancoded representation of an audio signal.

3.6side information

Necessary information to control decoding in a bitstream.

3.70bject

A sound perceived as a whole or as an sound indepeotian environment emitted by a sound source .
3.8Decoding

A type of data processing defined in this document, that is, a process of reading a coded bitstream and
outputting an audio sample value.

3.9Decoder

The entity of decoding processing.

3.10Spectral coeffi@nt

Used to analyze discrespectrum domain data output by a filter group.
3.11Entropy coding

A type of variabldength lossless coding in a digital representation of a signal, to reduce redundancy in
statistical characteristics..

3.12Channel
A set of ordered audl samples for transmission to a single speaker or another replay device.
3.13Stereo audio

An audio format in which two channels carry audio signals with a certain phase relationship or amplitude
relationship or a mixed phase and amplitude relationshipusiially reproduced by two symmetrical speakers
located in front of the listener, giving the listener a wider sound field experience.

3.14Surround audio

An audio format in which a plurality of channels carry a plurality of audio signals that form complete audio
content, and a sense of a surround sound field is provided for a listener through replay by a plurality of
speakers surrounding the listener at an ear height layer of the listener.

3.153D Audio

An audio format in which a plurality of channels carry a pluradit audio signals that form complete audio
content, and a higher spatial resolution of sound image localization and a sense of an immersive sound field
are provided for a listener through direct replay by a plurality of speakers surrounding the listéffiereat
spatiallayers, or through replay after rendering or mapping.

3.16Metadata
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Data describing audicontent

3.17Rendering

A process in which a given audio transmission format is converted into a directly replayable audio format that
is applicable to coigurations of terminal speakers and headphones.

3.18Binaural rendering

Creates the effect of spatiall auditory perception for rulléinnel audio through two channels.
3.19Speaker rendering

Creates the presentation effect of spatial auditory perception for égiidssthrough a set of speakers.
4 Abbreviations

The following abbreviations apply to this document.

AASF AVS Audio Storage Format

AATF AVS Audio Transport Format

AVS Audio Video coding Standard

BWE Bandwidth Extension

CMAF Common Media Application Format
CNN Convolutional Neural Network
CRC Cylic Redundancy Check

FFT Fast Fourier Transform

FOA First Order Ambisonics

HOA Higher Order Ambisonics

ILD Inter-channel Level Difference
IMDCT Inverse Modified Discrete Cosine Transform
ISOBMFF ISO Base Media File Format

LFE Low Frequence Effect

LPC Linear Preliction Coefficients

LSF Line Spectral Frequencies

LSP Line Spectral Pairs

MCAC Multi Channel Adaptive Coupling
MCR Maximum Correlation Rotation
MDCT Modified Discrete Cosine Transform
M/S Middle/Side

PAR Peakto-Average Ratio

PCM PulseCode Modulation

SFB Scale Factor Band

SFM Spectral Flatness Measure

TNS Temporal Noise Shaping

VBAP Vectorbased Amplitude Panning
VQ Vector Quantization

5 Conventions
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5.1 0verview

The mathematical operators and precedence used in this document are similar to those used in the C language.
However, integer division and arithmetic shift operatiare specifically defined. . Unless otherwise specified,
numbering and counting convention begins from 0.

5.2 Arithmetic operator
Definitions of arithmetic operators are shown in Table 1.

Table 1 Definition of arithmetic operators

arithmetic Definition
operator

+ addition

Subtraction (as a binary operator) or negation (as a unary prefix

operator)
3 multiplication
* multiplication
ab Exponentiation, indicating the bth power of a. It may also indicateparscript.

pow(a, b) Exponentiation, indicatinthe bth power of a

/ Division without truncation or rounding

+ Division without truncation or rounding

P Division without truncation or rounding

é f (I) Cumulative sum of théQ"Q function when the independent variable igak

2o all integer values from a to b (including b).

60 round down
) square root of a
A 2-norm

5.3Logical operator
The definitions of logical operators are shown in Table 2.

Table 2 Definition of logical operators

logical operator Definition of
Il logical OR
&& Logic AND
! logical NOT

5.4 Relational operator

The definitiors of relational operatorareshown in Table 3.
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Table 3 Definition of relational operators

relational Definition
operator

> greater than

2 Greater than or equal to

< less tran

¢ Less than or equal to

== equal to

, Not equal to

5.5Bitwise operator

Definitions ofbitwise operators arghownin Table 4.

Table 4 Definition of bit operators

bitwise operator Definition
& AND operation
| OR operation
~ NOToperation
Rightshift of a two's complement representation of the integer adiits. This operatior]
a>sb is defined only when b is a positive number. Bitsfted into the most significant bit
(MSBs) as a result of the right shifave a value equal to the MSB of a ptiothe shift
operation..
Left shift of a two's complement representation of the integer adigitis. This operatior
a<<b is defined only when b is a positive number. Bitsifted into the least significant bi
(LSBs) as a result of the left shifave a value equal to 0.

5.6 Assignment

Definitions ofassignment operatare showrin Table 5.

Table 5 Definition ofasssignmenbperabrs

assignment Definition
operaor

= assignment operator

t Auto-increment. x+1 is equivalent to x = x + 1. When the operatused in an array
subscript, a value of a variable is calculated prighéauteincrement operation.

+= Auto-increment by amount specified. For example, x+=3 is equivalent to x=x+3
x+=(-3) is equivalent to x=x+8).

-= Auto-decrement by amau specified For example, x= 3 is equivalent to x = x +J), and
X -= (-3) is equivalent to x =k (-3)

5.7 Mnemonic

Definitions ofmnemonic are shown in Table 6.

Table 6 Mnemonic definition
5
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mnemonic Definition

rpchof Polynomial remainder, high orderst

A bitstream, left bit first. A bit string is written as a string of 1s and Os with si
bslbf quotation marks, for example '1000 0001'. Spaces within a bit string a&asof reading
and have no significance. (Bitstream left bit first)

unsigned integethe most significant bit first(Unsigned integer, most

imsbf
uims significant bit first)

A bit stringis written as a string of 1s and 0s with single quotation marks, right
bsmbf bit first. For example, if a-bit value 6 and then a3t value 2 & coded, the
coded bit string is '010 00110’

5.8 Mathematical function

For definitions of mathematical functics) refer tdormula (1) and formula (2).

w N m
S0 TS | R 1 T 1 OO OSSR 1) TR
wNw m
Wherein:
& is an ndependent variable.
e N
YQUL® Moo g 2.....

Wherein:
& is an ndependent variable.

5.9Bitstream Syntax rules

Each data item in the bit stream wisd@nngthilylpe, f amtd.
mne moohi transmi ssion order.
The operabinsdedobgd data el emendmvianl ueh eo fb apt inset vr deaains | dse
decoded data el ement. Unl ess otihrediwt stees pachifnady
Not ¥nfless ot herwise sheci fdioicedigrieanditeiers serryn B'ibti.t " i n t
Not @h@a: sdyenst carxi tbheiesd dionc u mewnsti"nCgs espdei fi Adlpaersabzerof vahomeni

equivalent to a true condizeirenvaAuwvanishklgae vad ethitekpnessi or

while(condition){

data_element

é
}
Not e 3:
I f the conadliattiaorel iesnenmtue@g,roup is generfiedpi onmmesds at el yepté
condition is false.
do{

data_element

é
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} while(condition)

I f the condition is true, the dadas$ ®d elmmsn tjrgorcoeusps iiss greenpeer
condition is false.
if(condition){
data_element
é
} else{

data_element
é

I f the condi grochpdatarebeemamintbhcédgmndratceaddinigonofps f al

data el emenssrieamin the dat a

for (exprl; expr2; expr3)
data_element
é

Thexpralexipsr essi onamnhat i sl eocastpRdis eysadsflp eachi rfii teisal st althee xgfr 2t h e
specitfeisets ciwenfddrte otnhb b t o ddi tsietre t ibTphsepx pra3e xipsr essi on execut ed

each alnadspalsl w-u@oowmtt er .
Not & he: mommoai ass fol | ows:

for(i=0;i<n;i++){

data_element

é

}

The data el ement grAcopdi $ioemaér atedchutriemest hi avadlhee daft a
the Il oop control vari allpe diamrsTthhies ffiiresltd tiismes,eti ntcor € as' e swhteon '
and the |ike.
switch(expr) { Generate corresponding data elements based on the value of expressic

The value of expr is
case constcasel: When constcasel is used, the dé&aent data_elementl is generated, and
value of expr is
data_elementl constcase2 generates data element data_element2, and so on, the value
break When constcasen is true, the data element data_elementn is generatec

the value of expr isot equal to

case constcase?2: When any value in constcasel, corl
data_element2 Data element data_elementdefault
break
é

case constcasen:
data_elementn
break

default:
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data_elementdefault

break

A
switch(expr) {

case constcasel:
data_elementl

case constcase2:

data_element2
break
é

case constcasen:
data_elementn
break

default:
data_elementdefault

break

Not eT h&e:

subsedaiteantel

data_element][ ]

data_element[n]

data_element[m][n]

data_element[l][m][n]

dat a_el eme

Al t hough

variati on

dat a

tehxep r seysasteadx oacse s s

of this structure is to not use break
When the value of expr is constcasex, the number is generated fro
corresponding case constcasex
According to the element, until break &aps.
When the value of expr is constcasel, the data element data_elemen
Data element generated when the value of data_element2, ex
constcasen

data_elementn

el ement group may contain nested structures

ement
The data_element is an array data, and the number of data eleme
depends on the context;
data_element[n] is the n+1th element of the array data;
data_element[m][n] is the m+1, n+1 element of the -tivaensional

array;
daa_element[l[m][n] is the I+1, m+1l, n+l1 element of t
threedimensional array;
nt data_el eménmfpP mén’] B A

i tceomm,s i tdtea tedlatueste | e ene n t a reliabl

pocesssi.mpl tdef i nferseeanbietrgtorream i nput.
The definition of the byte_alignment() function:
|l &cur r ent apho shiyttieorboiusndary, the byteiashiemdtmémnt () ndstihettbo b s

bit
Definition of Nextbits(n) function:
The bits(-bj exconpar dishtesalxittbh t dtertirnega m

ofOte ebr witi es.e , it returns 'O0'

next
6 3D audio codec and rendering framework

3Daudeinocodi ng i nc truadtees aguedn eorl sels sfoudluldgp Epneedi

The@D aedtoding framewor k

ng,

an

i s3 Ds haoamht o dninnAgp,gur audli oD8 ¥

di vi daed hanhelansh jgenatl , saing@Al si amall
duahannel st earmaudcthsa ngmeall 3 O uworarsoilugnoda/ |
(including a

8

basi cccaxmmlfdxgiutryat ¢ omf iaghudr aat i loowy

T hies mmaman rea Ig nail g
T her agteen eawad i of ud c
or th
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selected for the chagmmaél, @Ringndlhe tHOA &bjgaat Me t a

encodi ng, awadtidodteldle b3 D st tdamuBed ebidbsmedampl exi ng

Channel signal

Object signal General bit rate audio coding
HOA signal b—»
3D audio coded

Chanrel signal > 3D audio bitstream
bitstream t——mm-———---—-r

multiplexing
Object signal Lossless audio coding
HOA signal b—t

Metadata Metadata coding
Fi gur e -dli:meTnhsriecenal acoustic coding fr ame

[ Support sampling ratese as follows32kHz, 44.1kHz, 48kHz, 96kHz, 192kHz.
[ Supported sampling precisioae as follows16bit and 24bit.
[ The supported coding bit rates aefollows
& Mono: 32kb/s, 44kb/56kb/s, 64kb/s, 72kb/s, 80kb/s, 96kb/s, 128kb/s, 144kb/s, 164kb/s, 192kb/s;
& duaklchannel stereo: 32kb/s, 48kb/s, 64kb/s, 80kb/s, 96kb/s, 128kb/s, 144kb/s, 192kb/s, 256kb/s,
320kb/s;
& 5.1 multrchannel stereo: 96kb/s, 128kb/s, 144kb/s, 160kb/s, 192kitkh/25 320kb/s, 384kb/s,
448kb/s, 512kb/s, 640kb/s, 720kb/s;
& 7.1 multichannel: 128kb/s, 160kb/s, 192kb/s, 256kb/s, 384kb/s, 480kb/s, 576kb/s, 640kb/s;
& 5.1.2multi-channel: 152kb/s, 320kb/s, 480kb/s, 576kb/s;
& 7.1.2multi-channel: 216kb/s, 384kb/s, 480ktBZ6kb/s, 768kb/s;
& 5.1.4multi-channel: 176kb/s, 256kb/s, 384kb/s, 448kb/s, 576kb/s, 704kb/s;
& 7.1.4multi-channel: 240kb/s, 384kb/s, 512kb/s, 608kb/s, 832kb/s;
& FOA: 96kb/s, 128kb/s, 192kb/s, 256kb/s;
& 2-order HOA: 192kb/s, 256kb/s, 320kb/s, 384kb/s, 48QlE4&kb/s, 640kb/s;
& 3-order HOA: 256kb/s, 320kb/s, 384kb/s, 512kb/s, 640kb/s, 896kb/s.
The | ossless audio coding .supports a maxi mum of 12
3Dauddeocodi nrgeevi se t hroaadcodifn @D Talnedded bipgrsdcesasned
t hwgohener-adt é ud bidnogp d es s tl e s Ntga uadctdaaidren e dadroshi jgencatl ,s i gn
anamMOA signal . ©heeadmatt handoduegahait @.di hMige decoded channe
signal , anndabiOA edhidgonsapidd akeenrd € pi DOt ai n aspéegkiahgpbay
omay bbedwreandddeds obt ain a siginmdg TBfDe ra dhdecaoddp hnogn ea npdl arye
framework is shown in Figure 2.

The genreatad dwdilppoodisng he foll owing parameter con
i
i
i



T/UWA09.1- 202

Channel signal

General bit : ; 1
o rate audio Object signal N
decoding HOA signal A
a3 Speaker signal
*  Speaker EEEEEE—
> rendering
3D audio g
bitstream
: | Metadata | Metadata
"| decoding
> Binaural signal
Binaural —g'
rendering
Channel signal
Lossless Object signal
> audio - i
decoding HOA signal

Figure 2 3D audiodecoding and renderirftamework

Forengr alatfeulaludi o decod.i ngoprssekes tadtChapeenpodibrg,
metadata decoding, refer to QGDapuaerndbe?t sTheamyshaw!
with thei fnevphsé ocanusdi o0 codthgteanlelreaant €luatheld ot e odi ng s
with the Aprndvkiestiaodna s ar i cthé omef avi ¢ thc ¢sf ampleakent aeinde
andbinaur al, rreenfderr ChgRgAmdesdadt e audi o ed@ditgo FAmne
correspondence niget avde@®tna tihe fchhids docR mB&d -2 &GhaGe feet atc
AnnEXx

7 Generalfull-rate audialecoding
7.1General principles

The General fultate audio decoding includesre decoding and HOA spatial decoding. The Core decoding
decodes a coded bitstream into a channel signal and an object signals. The Core decoding and HOA spatial
decoding decodes a coded bhitstream into an HOA signals. The generatefdudio decodinffamework is

shown in Figure 3. The core decoding includes bitstream demultiplexing, decoding, inverse quantization, and
inverse neural network transform, spectral inverse grouping processing, upmixing, ardbcpostg
processing. The upmixing supporteereo upmixing, multchannel upmixing, and HOA upmixing. The
postdecoding processing includes bandwidth extension decoding, inverse timporal noise shaping, inverse
frequencydomain noise shaping, and inverse MDCT.

For the bitstream demultiplexing, retersection 7.2. For the range decoding, the inverse quantization, and the
inverse neural network transform, refer to section 7.3. For the spectrum inverse grouping, refer to section 7.4.
For dualchannel stereo bit allocation and upmixing, refer to seatibnFor multichannel bit allocation and
upmixing, refer to section 7.6. For HOA bit allocation and upmixing, refer to section 7.7. For the
postdecoding processing, refer to section 7.8. For the bandwidth extension decoding, refer to section 7.9. For
the inverse temporal noise shaping, refer to section 7.10. For the inverse fredaeraiy noise shaping,

refer to section 7.11. For the inverse MDCT, refer to section 7.12. For the HOA spatial decoding, refer to
section 7.13.
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Figure 3:Generafull-rate audio decoding framework

The mono decoding includes range decoding, inverse
i nverse gr owicrog, ngndgprpoecessing. For a decoding for
decodingerared qgumawnti zati odomrooexo,ef i direamtsf oomr es
coefficient is obtained by parsing a bitstream. A
i nverse neur al net wo r-ko ntariann srfeddr ani. ss iFg lontaal il yeec @d htni gnoe
processi ndge.c ofdhiengp opsrtocessing framework is shown in
Thebt apmeadess is as foll ows.

" Ranggecoding and inverse quantizati on

Bi t stream i nf occrondatnigd DECIT eddmaée edrtéa® obd mfoimeidldre bit s

Rangecodi ng and i navreer s e tqmoaroneetda a h ®lfoonainn coef f i

corresponding to, twwkeuddfindrcpeifdvmereaal net wor k t
For detaséscsti.oef@r3to

-l nptuhbei t st ream

-Out pgutter anglfoonainn coefficiteMiDCdorcwmedporcdiemg t o
Zlnveaerse al tmatnwd rok m

The inverse neur glerfatrometrdk e tdrcamasigrfooganomeifsf i ci ent ¢
ten MDCT spectral coefficiendodfof ioddieehratn.l! shherr eé € o n
7. 3.

-l nptuhter ansglifoanainn coef fi citehMDCdormwmedporcdiemg t o
~—OQut glheconetMDLCCIt coef ficient
I bawddetxht ensbdnngde
Abawddetxht ensi on decoding modul e performs emergy
| ofwr equency part of the reconst rwicdetentl e MPCOdncopaft
n
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obtaidedotgybt hetreaahi dlnegbéaucmpompedentdet ai | s,
section 7.9.

-lnput: the reconstructed MDCT coefficient and
-Out put: an MDCT coefficient of the mono signal
I Iwnertxesanpomaoiase shaping

Ani nvdresnooistheapi ng anm dvlkees eatp eanrceersis and recov.
MDCT coef fitceimepmtos iadef dh@apdegai |l s, orefer to sectic
5 1 nver se -dforneagiune nncoyi se shaping

Ani nver se -dforneag une nncoyi s e @amanpienrge enwosdsn teeichids r ecover
amDCT coefficiendomaifrnrreoiFpe qgdeamgivhg., refer to ¢
Il nputh:e MDCT c¢ oe fnfoinooi esnitg naafl ttehnppepabBEenvahdpiang
fregwemMmay n noi smetsehrapi ng par a

-Out muMDCT coedff itch eingenfatber i n v edrosnea ifnr engoui esnec ys h a
6l nverse MDCT

Aninver se MDCT modul e tranmbbr-hemaha BbMDGmateeb
window contoltl aipmeicdgeetebtFeramdet ai | s, refer to s
-lnput: the MDCT coefficient ofdomae nmoonosei gha
the windowed control parameter

-Out put-doamai hmemono signal

Bitstream i Mono signal
Ra:r?c?igsg?stng Inverse neural Spectrum inverse Post-decoding g
» P P P . P . —
] quantization network transform grouping processing
X
Figure 4 Mono decoding framework
MDCT Time-domain
coefficient | ganqwidth extension Inverse temporal | Inverse frequency- Inverse MDCT signal
decoding noise shaping domain noise shaping transform
) X - x — % x
Bitstream Bandwidth extension: Temporal noise | Frequency-domain noise | Windowed control :
parameter shaping parameter shaping parameter | parameter

Figure 5Postdecodingprocessing framework

The -duahnel stereo dececcdidnggivealbddagsanangati on, n e

transformati on, spectral -chhavrerresle sgtreoruepa ndye am rdkai anags,
proceBaeridreg.odi ng framéewgaori, 6re®Betciored Sfiacrinent amrres
MDCT coefficient is obtaineandgeg deaacsdinmgg aanbd tisnwe

reconstructed WMbD@Mmcreldf mbt mtemiedudls iobver se ndAur al
reconstructed | eft and irsgbhbt ahmaseccdimhivM®LCJstde&bi a
Finaltldythe mai ac hdawmalle | stereo signdbcodi mdthdropeodssts ihmg
decoding processing framework, refer to figure 4.
Thebt apmeadess iis as foll ows
r
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" Ranggecoding and inverse quantizati on
-l nptuhbel t st ream
-Out muotdvn mi x chandemat naocekdf mci ¢ hMeDEC Tc ocr or eefsfpiocni d
Z lnveernseur atraesfvor kn

-l nptutewdmi x chan-demat nanesedf mci ¢ hMeDC Tc ocror eefsfpiocnid

-—Qut glheconstructed downmi x channel MDCT coef fi
3 Duaxzlhannel stereo upmixing
A daobbnnel stereo pdpmiopinnkg Mmad u ldeewaiima xn e | MDCT
coeffici eadbDwhianipgad acnet eby o p tahsen ebdi tt @bttrabahat and r i
channelFosi gredlai | s7. befer to section

-l nptuhieconstruceddadanwend miMxGadenndtd ® lvlmimnpga r amet er
-—Qut glheconstructed | eft and right channel MDCT

4" dual channdécetlengopposéssing
Theu-ahannel -deeodbngopt ocessi ndge chooddi unl ge f ppeedrcfleosr smsn
channel

-l nptunteconstructed |l eft and ailmarnewithadamianied nnMDLITa I
temponoabe shapiafhgepamamsgtnernoi se shawimgowarcamet
parameter

Out mutohe maliumhannebi ghat eo

Bitstr Dual-channel Dual-channel
listream Range decoding Inverse neural Dual-channel stereo signal
. Spectrum stereo
and inverse network — . . stereo — —
inverse grouping

quantization transform upmixing pOSt'deco.d' ng
processing

* x
Bit allocation parameter ; H

Figure 6:duakchannel stereo decoding framework

Theulwhannel d e codndgeec oidnmigurdsees qiunavneireszea ali omet wor k t
spectr al i nvercshea ngired u ppianrga, mermeelr & hdneecl 0 du ppngyisdt @ rwgldti inagn d
processing. For a decodi mAg tfrichanmefworrnic.oef éfi €i etnad fciog
MDCT <coefod6btalkepweganssi ng a bi tdsetcroedaimm gt harnodu gihn vriaa rsge
reconst r ucetdehda nDe@ N Mc & eif § b tedadie mbaytcthiannel .prafe aomeds eruct

mu kcthiann e | MDCTi sulotedif hed egd hanunh e i . uipfd Ixlian-ghe mai n
mu kcthiannel s s 0 pgthharl nuegdle cppadsth g pr ocessing.
Thebt apnedoang i s :as foll ows

" Ranggecoding and inverse quantizati on

-l nptuhbei t st ream

-Out ptuntewd mi x-c mahnhel -donaanisnf ocanef fi ci arhtdDCDrr es
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Zlnver se neturaanls fnoerthnwo r k

-l nputbheowdmi x-c mahnbredf dtormaai n coef fici etnhtdDETr r e s |
coefficient

-Out mwetc:o n s tdrounsit xeedd -c Mm@ In tnie | MDCT coefficient
3 Mulcthiannel parameter decoding
A mu kcthiannel parameter decodi ng maduwlathiapnanmesié ss itgh

B
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encoding moderp adred mattesi7.i 6f er to

-l npubei: t st ream
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Figure 7 Multichannel decoding framework
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Figure 9 HOA spatial decoding framework

7.2 Syntax, semantics and decoding progasxess of bitstream demultiplexing

7.2.1syntax
The syntavof ageneral fullrate audio bitstrearshall comply with the provisions) Table 7.

Table 7Syntaxof general fultrate audio bitstream

syntaxof general fultrate audio bitstream number of bits mnemonic

ga_co_raw_data_block() {
Avs3Metadat aDec ()

switch(codecFormat) {

case 0x0Avs3MonoDec()

case 0x1: Avs3StereoDec()
case 0x2: Avs3McDec()
case 0x3: Avs3HoaDec()

The syntaxof mono decodinghallcomply with the provisions of Table 8.

Table 8Syntaxof mono decoding

syntaxof mono decoding number of bits mnemonic

Avs3MonoDec() {
DecodeCoreSideBits()

DecodeGroupBits()
DecodeQcBits()
Avs3inverseQC()
Avs3PostSynthesis()

The syntaxof dualchannel stereo decodingadlcomply with the provisions of Table 9.

Table 9Syntaxof duatchamel stereo decoding

syntaxbinaural stereo decoding number of bits mnemonic

Avs3StereoDec() {

for(ch = 0; ch < 2; ch++) {

Table 9 (continued)

syntaxbinaural stereo decoding Number ofbits mnemonic

DecodeCoreSideBits()

}

for(ch = 0; ch < 2ch++) {
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DecodeGroupBits()

}
DecodeStereoSideBits()

StereoBitsAllocation()

for(ch = 0; ch < 2; ch++) {
DecodeQcBits()

}

Avs3linverseQC()

StereolnvMsProcess()

for(ch = 0; ch < 2; ch++) {
Avs3PostSyntasis()

The syntaxof multi-channel decoding shall comply with the provisions of Table 10.

Table 10Syntax of nulti-channel decoding

Syntax of multi-channel decoding number of bits mnemonic

Avs3McDec() {

for (ch = 0; ch < numChans; ch+{)
DecodeCoreSideBits()

}

for (ch = 0; ch < numChans; ch++) {

DecodeGroupBits()

}
DecodeMcSideBits()

McBitsAllocation()

for (ch = 0; ch < numChans; ch++) {
DecodeQcBits()

}
Avs3inverseQC()

Avs3McacDec()

for (ch = 0; ch < numChans; ch++) {

Avs3PostSynthesis()

Thesyntax ofHOA decoding shall comply with the provisions of Table 11.

Table 11Syntax ofHOA decoding

Syntax ofHOA decoding number of bits mnemonic

Avs3HoaDec() {

for (ch = Q ch < numChans; ch++) {
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DecodeCoreSideBits()

}

for (ch = 0; ch < numChans; ch++) {

DecodeGroupBits()

}

DecodeHoaSideBits()

HoaSplitBytesGroup()

for (ch = 0; ch < numChans; ch++) {

DecodeQcBits()

}

Avs3invers®C()

Avs3HoalnverseDMX()

for (ch = 0; ch < numChans; ch++) {

Avs3PostSynthesis()

}

HoaPostSynthesisFilter()

The syntax of the core decodgde informatiorshall comply with the provisions of Table 12.

Table 12Syntax of ore decodeside information

Syntax of ore decoder side information

number of bits| mnemonic

DecodeCoreSideBits() {

transformType

2 uimsbf

DecodeFdShapingSideBits()

DecodeTnsSideBits()

if (owePresent == 1) {

DecodeBweSideBits()

Theconfigurationof thewindowed control parameter shall comply with the provisions of Table 13.

Table 13Table of onfiguration of Windowed control parameters

transformType Windowed control parameters
0x0 long window
Ox1 short window
0x2 cutin window
0x3 cut-outwindow
7.2.2Semantic
Avs3MetadataDec() Metadata decoding

B



Avs3MonoDec()
Avs3StereoDec()
Avs3McDec()
Avs3HoaDec()
DecodeCoreSideBits()
DecodeGroupBits()
DecodeStereoSideBits()
DecodeMcSideBits()
DecodeHoaSideBits()
StereoBitsAllocation()
McBitsAllocation()
HoaSplitBytesGroup()
StereolnvMsProcess()
Avs3McacDec()
Avs3HoalnverseDMX()
DecodeQcBits()
Avs3inverseQC()
Avs3PostSynthesis()
HoaPostSynthesisFilter()

codecFormat

numChans

transformType

DecodeFdShapingSideBits
DecodeTnsSideBits()
DecodeBweSideBits()

bwePresent

7.2.3decoding process
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mono decoding

binaural stereo decoding

multichannel decoding

HOA decoding

Parsing core decodside infomation

spectuminverse grouping

Parsing duathannektereo side information

Parsingmulti-channel side information

ParsingHOA sideinformation

dual-channelkstereo bit allocation

multi-channel bit allocation

HOA bit allocation

dualchannel stereo upmix processing

Multi-channel decoding processing

HOA decoding processing

Parsinghe quantiationcoding side information

Rangedecoding and inverse quantization

postdecoding processing

HOA spatial decoding

Indicaing adecoding mode, which is determined according to the che

number index (channel_number_index) in Table A.&ohex A. When

the channel configuration is mono, codecFormat is 0. When the ch

configuration is duathannel stereo, codecFormat isithen the channe

configuration is multichannel configuration, codecFormat is 2. When

channel configuration is HOA configuration, codecFormat is 3.

The number of channels for the audio signal. When coding_profile

the channel_numbeomresponding tahe channel_number_index in Tak

A.8 of AnnexaA is reused.

2bit, indicating the windowd control parameter. The configuratiohthe

windowed control parameter should comply with the provisions of Te

13. A short window is asine window with a length of 2560ints anda

long window is a sine window with a length of 20g@nts The first 1024

points ofa cutin window are the same as the long window, and the

1024 points are composed of 448 points @& ghort windows ofL28

points and 448 points of 0. The first 1024 pointsaafutout window are

composed of 448 points of &,short window 0fL28 points and 448 poini

of 1, and the last 1024 points are the same as the long window.

Parsingrrequencydomain noise shaping side information

Parsing temporaloise shapingide information

Parsingoandvidth extension decodingide information

Indicating whether to enabléandvidth expansiorFor corlitions of
enabling conditionsrefer to sectiof.9.3.5
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A general fullrate audio bitstream (ga_co_raw_data_block) is a basic unit included in AASF and AATF coded

bitstreams. A sample of on frame is obtained by decoding ga_co_raw_deka drid a bit rate of one frame

can by obtained by decoding a frame header. For details about AASF and AATF formats, refer to Annex A.
The bitstream demultiplexing determines a decoding mode (one of mono decodinghahrad| stereo
decoding, multichanrel decoding, HOA decoding, object decoding, and channel and object hybrid decoding)

by parsing parameter in AASF and AATF headers, and obtains side information by decoding the bitstream
ga_co_raw_data_block for subsequent core decoding and HOA spatidingepoocesses. The decoding
processes of the ga_co_raw_data_block in different decoding modes, the decoder first parses the metadata
Avs3MetadataDec() and then parses audio data. The audio data decoding mode is determined based on
coding_profile, channehumber_index, and soundBedType parameters obtained by parsing
aasf_frame_header() or aatf_frame_header(). Details are as follows.

When coding_profile is 0 and channel_number_index is 0, the decoder selects mono decoding, and
codecFormat is 0. Avs3MonoD@cfirst parses the core decoder side information DecodeCoreSideBits()
performsspectrum inverse grouping DecodeGroupBits(), then parses the quantization coding side information
DecodeQcBits(), performeangedecoding and inverse quantization Avs3Inv&&¢), and finally performs
postdecoding processing Avs3PostSynthests(pbtaina decoded mono signal.

When coding_profile is 0 and channel_number_index is 1, the decoder selglathannel stereo decoding,

and codecFormat is 1. Avs3StereoDec() firatses core decoder side information DecodeCoreSideBits() and
performsspectrum inverse grouping DecodeGroupBits()each channel, then parskslchannel stereo side
information DecodeStereoSideBits(perfornms dualchannel stereo bit allocation SteBaétsAllocation(),
parsesquantization coding side information DecodeQcBits() for each chapedbrns rangedecoding and

inverse  quantization  Avs3inverseQC(), performslualchannel stereo upning processing
StereolnvMsProcess(), and finally performstpaecodingprocessing Avs3PostSynthesis() for each channel

to obtain the decodedualchannel stereo signal.

When coding_profile is 0 and channel_number_index is greater than 1, the decoder selectzarmgti
decoding, and codecFormat is 2. Avs3McDedi)st parses the core decoder side information
DecodeCoreSideBits() angkerformsspectrum inverse grouping DecodeGroupBits() for each channel, then
parses the mukihannel side information DecodeMcSideBitsferforns multi-channel bit allocation
McBitsAllocation(), then parses the quantization coding side information DecodeQcBits() for each,channel
performs rangedecoding and inverse quantization Avs3inverseQC(), performs -amatinel decoding
processing Avs3McacDec(), and finally performs pestodirg processing Avs3PostSynthesis() for each
channel to obtaiadecoded multichannel signal.

When coding_profile is 1 and soundBedType is 0, th
object _channel number is 0, codedForcmateciFornatwhen
object _channel number i s Wheaealtjbec tohdent tid phcemdea|For m
decoding, that i sqgf tarei snlujmgpeeirt onfiu lcthiapnlneex ess mono de
of chamfndajnecti t sm2l,d i-ph &axreasl steprwbedetcthbei mgmber of
channels is greaterchammel2,dedcodiiuhdg. pl exes mul ti
When coding_profile is 1 and soundBedType is 1, the decoder selects channel antybijectecoding,
codecFormat is 2, the total number of channels for both channels and objects is greater than or equal to 3, and
channel and objettybrid decoding multiplexes multiple channel decoding.

When coding_profile is 2, the decoder selects HOA decoding, and aodetHs 3.The HOA decoding

includes core decoding and spatial decoding. The core decbt#énsa virtual speaker signal and residual
signalthrough decodingand the spatial decodebtainsa HOA signal by decoding thértual speaker signal

D
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and residal signal. Avs3HoaDec() first parses core decoder side information DecodeCoreSideBits() and

performsspectrum inverse groupingDecodeGroupBits() for each virtual speaker signal and residual signal,
then parseside informatiorDecodeHoaSideBitsfpr the vitual speaker signal and residual sigpairforms

bit allocation HoaSplitBytesGroup() for the virtual speaker signal and residual signal, parses quantization
coding side information DecodeQcBits() for each channel, perfaaingedecoding and inverse quaation
Avs3inverseQC(), performs decoding processing Avs3HoalnverseDNbOX(Virtual speaker signal and
residual signal , performs ped¢codingprocessing Avs3PostSynthesis() for each virtual speaker signal and
residual signal, and finally performs HOgpatial decoding HoaPostSynthesisFilter() to obtain the decoded
HOA signal.

7.3Interval , inverse transformation 8fntax, semanticsanddecoding processf rangedecoding inverse
gquantization, anthverseneuralnetwork tansform

7.3.1syntax
The sommunataitzi ooodndg side information shal/l compl y

Table 14Syntax of giantiationandcoding side information

Syntax of quantiation, andcoding side information bit number mnemonic
DecodeQcBits() {
if (Nnn_type == 0){ Note 1
isFeatAmplified 1 uimsbf
scaleQldx 7 uimsbf

}else if (nn_type == 1) {

scaleQldxLc 8 uimsbf
}
if (numGroups == 1) {
nfParamQIdx[0] 3 uimsbf
}else if(numGroups == 2) {
nfParamQIdx[0] 3 uimsbf
nfParamQIdx[1] 3 uimsbf
}
contextNumBytes 8 uimsbf
contextBitstream Note 2 uimsbf
baseBitstream Note 3 uimsbf
}
Note 1: nn_type indicatesneural network configuratiomndis obtained from aasf_header() or aatf_header()
Note 2: The number dfytes ofcontextBitsteam is contextNumBytes
Note 3: The number dfytes of baseBitstream bytes is channelBytéscontextNumBytes
7.3.25emantic

isFeatAmplified  1bit, indicaing whethera transformdomain coefficient obtained by neural netwc
transform is scaled up or dovmefore quantization. O indicatesgaling downand 1
indicatescaling up.



scaleQldx

scaleQldxLc

nfParamQldx

contextNumBytes

contextBitstream

baseBitstream

numGroups

channelBytes
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7 diindi cqaquangi aati on index a&af scal e
trangifoonainn coefficient obtaiAnedal lue
adjust mentnef aet quiasotoibztaatiinoend fr om t |
8 bhiindi,cqauangi aatdsacmlien chedy usdMDETt s
coef fAwadlend .0of t he od dijvies tsee m s dft dadi hae
this abl e
3 bits,indicating aquantization index o& noise filling parameter corresponding
each oftransformdomain coefficients of two groupthe noise filling parametepf
inverse quantizatiors obtainedfrom this variable
8 diindi ¢ d@tei mgmberb ywthd wmarcrtupx e dpazongeid
bitstream
|l ar ange coded Dbit stirnaant,dried mipeex bDBi ©
ofcantext.bitstream
| ar ancgoeded hdch anmeilxbBiyntteesx t NumB ytigrees n u
obccupied bytes of a base bitstrean
| ndi chaet innugmbte r aoMD @T osuppesc Timal mma x i sau &
pairmgf mumGroups 7s4shown
Indicating he rumber of bytes allocated for the current channel bitstream

var i

7.3.3Decoding process

7.3.3.1 Overview
I n the basi conf i gur at i & mdgeectohthaa mdpevceordsi en gg upar not ci ezsast i (
filling, scale adj usatsmairgdd,@ ciondvi enrgs en eturRaahtesfaoaltimmeatriko n

i nclcuodretse xde o mdigmdg enxter s e

base croadntgaelgled ectame bdesrodiamg.e The

Rangecodien g tbeost ht ot he
guantization
net wodrekc odedn€ ontratothd Aa i naesde.
i nfor mat ipeemr f or m
bitstardombhann

the inverseudgirmqstfoeoathdasgnhneudbéoded wIDET sc odft faii aiead
R i B e e £ e A ot L e o e (L O 3 SRR i 2t |
| Context range . : |
3 Range decodin Base range Basicrange H
! codingtable l g g coding table l coded stream |
1 |
| Context range |
| coded stream v In\le(se transfom " 1
|~ | Contextrange Context inverse using context Base range coding Base range |
l decoding quantization decoding neural table selection decoding |
: network :
| |
B R | mw—— J
Inverse transfom
Decoded MDCT using base : : . Base inverse
coefficient decoding neural Scale adjustment Noise filling quantization
network

ar e

t he

ramage
d-domded

context
perfor med temn

gecucanntit @ xzteart § @ nn & u raanls f roea tmad ri k

decodiFngupreod®ss

parrtanayeed odiheg bamsd c i
bh ® ¢ e 8 sdeeacgot chaefmay @atl ,

r atnagbel ec o sk esgadhescrt ecdont e

devedsegtqglaeadh a s@hrgpenmgted @ d

t o a itshhesieerf tis.lc BA fetgeard j u st 1

Figure 10 Decoding processraingedecoding, inverse quantization and inversaral network
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| al os@ mpl exi ty configuration, thkradecodiimg mpdreals sn e

decoded MDCT coef fi cidercto diiass govbetrasi en eqdu aanfttiezra triaonng,e a i
7.3.3.2 Contextrangedecoding

Theontpaxt roafngtehecoded bitstreamnir@&axntgec cbhadd bhiga d$ead |
guanti zat atornanshfdoeximro fcoef i cioemnte xt & er radoinghee & dvio m &
tabl e i s obt-tar aiedi nd,r caag hstpown in Table B. 1.

7.3.3.3 Contextinverse quantization

I nverse quantizatgqoant isz ecd rif od ebeodioald mt hcédoestfrfa ncsi feonrt m
neur al trnoetomMotrki nt namefasnainred oeffi cients ofLinhlear co
guantisBsa®wdom he quantization method.

7.3.3.4 Context decoding neural network

Ani nverusaent i z e dd otnrad ms fcooreni f i ci ent o fi stnhpeuntoc otnh ee x ¢ 0 mte
decoding neur al net wor kt hflee c 0 d B @ e ¢ sast ti eorknt. n EThhbeo nehotnat eox
neur al nuestewdo r b eti Kienrvrer se neur al network transform
trangifoonainn coefficient of theetoeiontfedrtmdiniie®nahamge w
coding deadd ked Tehred de gduamaiin eado & fradnmstfeorrtm neur al n
i nputt hientcabendt ecienig al Aet wamkposed CNNuniiss afcdodmhpos
decoding neur al net wor k.

The confoifgsttheeta@fo dtrrlfeen s p o sa&ldlo @pNystwi th the provision

Table 15Configuration ofstructureof transposed CNN

Item The value
Number ofCNN layers 3
Convolution kernel 3, 3, 3
Stride 2, 2, 1
Number of CNN chanr 16, 16, 16
Acti vatiiooomm funct RelLu, RelLu, None
Has Bi as 1, 1, 1
Striad ec oinsvsd lept eoca Chlieéda €Bi as i ndi c atne 0 piasaattnheet verrraet e tae
l ayerr1l" indicates tdfafpsaartlhhenecerrewhi l ayéD"hagdacdbde

not fodvmsaeda MRteecrt.i fi ed Liing aushé&dd iacd Revlalt) BOdne fdefcit mion
ot Ree LU mat Hamattiiodlor mefFar (2p. Nbeeeaicntdivoadti epsn tf huantc
t hceurrent | ayer

The paofmet ¢ém ansaptoskeadg BONSN of t he cont esxhta ldmpxloy i wmigt F
provisions -B.n7.TalbhHe si mBp WLt to the coateaxtatd@de@o di n
coef ficlieenNNvicthhannledls mepasab@newlutthhetsélkected infor ma
range codtiingg GNMNblechamne-dts meracbnwl th 64

7.3.3.5 Selection obase rangeoding table

A corresponding table is selected ftriocecoeedr alonb
3
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i nformaRaoge deeo®@angoni st he base rranglet agqamaendyi be d
transiioonamn ¢ odfhfeiegbeaesnals net wor k.
Thbase ocadngaebl e sel emapeonr pproeesist edhasdi Mehsiows: o
trangifoonaimnn coeff ecoccdinig md uat dnfd nsanswmdrakr ,dv allewa agili @at
than or equal to the corresponding decodingabbeaet e:
correspoadbrmancgosa i nly . The index correspondi bhgseo t |
rancgeditgabl e i ndex. The standard deviocaogealglophlye wad @ it
provisions of Table B. 8.
The coslues etdh bfde@ers e croadnegneg spertee mained f isx e disibeltoémptl ayb | e
with provisions ofi tTabgm®bd Bat9.t Feorv aelxuaempdfe,t he nt h
context inf,omimat mom &6afd4d~6rde ateevri atth aomi evrad euget egh e t 0 |
astandard deviation table (ie. g.a@ogRanidned eB. 8)o ra cersrpeos
this standard deviiat itstugptpvoasirede sitraurmiiBenrQ isseedldecnt cTeh le @
base croadnigaebl e (i .e., the 13t hamdgesc dacdhi nMfa@bdre tBh e )nt han
t ransdfoomamm n coef f ecocckinng mdur dle rbeatswor k.

7.3.3.6 Base rangéecoding

The base part ofeatnhei sr adhegceo dceodd ebda sbeidt saammi n h#®e. P.adks.e5 ,c

obtain the qutamériamnastfioocm idrododxhre3fheaast &li chetnwer k . Th
index of the tranoffobtaasee wmali nmoédtbwd dbesasicennftisguraat i on,
guantization index of the Md®Tw scpoentptlreaxli tcyo ecfofnifciigeunr

7.3.3.7 Inverse quantization @dhetransformdomain coefficient in bseneural network

Il nverse quantizmhtoquamt ipzeatfioomMmeddonmeixn od o & fhfeé d ir eamts
neur al ,tnoe todgtuakinnt i z e el otmrad ms fcwrerh feneiue mtl o fd titwkeeadeb a §T h €
guant ii zatuiseqgu arst itzhaet li mwe rmeed hgpuwda npteirzf doteingndla mtni 2at i on
t he t rdomdiomr mcoef feénceiuernatl .onfe ttwheeokibfaisgur ati on t o obt
trangifoonainn coef fdneiua mtl .lofevtewtosmekbgqesant i z ehtei ajneartsi opne r
index of the MDCT ns pewed madlve xciotef fe¢aemfeingur ati on t o ¢
spectral. coefficient

7.3.3.8 Noise filling

Noise filling adds nadaiosmaitno cwolfed tf 4 ecd tetnid 2 e bhte aarta atdhfree 1t |
decead compensate for the quantization noise introc
For each channel in each frame, the quamalfaataieon i |

or two values. Whenhd hMDQ@Tu ndbpeea c torf u mhréosuoprise ivnd IR@a e a m&!
the number of gr chump e wios va,l urefsRar amQl dx

The following noise filling oprad e <o eifbfaiguedurefradlr rndedt twit
corresponding to each group:

Geneéernagtrandomly di st r idgbhaidissed trhei -¥ ea ngemmpdn gnt

Mul tiinpghg noi se component noise by the noise filli
component . The noise filling pamtaimeitreg WhhHdeagam@t
nf ParamQl dxf oadguwlga own i n
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£ 700 (1 6 b e 3

In the basic conf idgpumradtni acrm,e f tf Greeivaredl n ifatriwieeaskh 2 € d t
i il | ddaedvji it t ed noi se compodoreenty konthgddewi bo,t he
MDCT spectral coeffieti®ndompdrmg mtead éan e & thtee dtercawdlu c e
the quantization process.

7.3.3.9 scale adjustment

I n the basicscaloemfadpyuat menticoied fpbeaitrmd dne t ke epeagah a ¢

netktorransf amadegrhec dsass of scaling adjustment is as f
Baseafeature amplificatiocaschlagfiasFeat Am@mlhitfiizad i a
dequanti zed scal er eaSdcjaul set mesn to bftaacdteoerfl ofreTahtbui p s pudoe s ¢
if (isFeatAmplified == 0){
featureScale = scaleQldx [/ 127.0
}el se {
featureScale = pow(10.0, scaleQldx [/ 86.0);
}

Theransformed domai aneauwredIf i reié veshlwy lotfh et hsec ablaes f act or
obtain t heotmraa ms fcoorethdd ci ent after scale adjust ment
| b hleo-avo mp |l exi ty scoanlfe gaud gau g cométolt eneMD @Th s p e ootbrt ali nede

throumgdi ¢ dhef i bprionoge s sT heef bsacal e adjustment is as f ol

Basetdthenscale factor quantization index scaleQldxlL

is obtained. The calculation of featureScale is sh
"QQ 6 & BY D O apT B T B s (4)

Theecoded MDCTDbdma fnfeidchitehAnto i s dd ibwi dende scal e factor
obtain the decoded MDCT coefficient.

7.3.3.10 Basdecoding neural network

The treachsdomman n coednfeiucriaelnorbatdwairbkt hehscady ke siardg wts t me
i nt meedbeacsodi ng neur al net wor k to calacultahtee diéhceo IMRC"
bastructuredeacfodtimeg MmaesuraaICNINet wor k i

The structural edacatengr saeafchotmpdgbawertkh phh ovi si ons

Table 16Thestructure parameteiof Bas decoding neural network

Item Value.
Number ofCNN layers 4
Convolution kernel 5, 5, 5, 5
Stde 2, 2, 2, 2
Number of channel 8, 4, 2, 1
Activation functi | GDN, | GDN, | GDN, N
HasBi as 1, 1, 1, 1
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Strpdei §6i es at epnyarl aarheetder f or CNN, Has Bif &irseeraentde rc a

the cur,renit" lidnydeirctehescuof Epsaertalneeyteerr ,hds"a i ndicates
hasomhfpsaertamétermacti vati on function uses | GDN (Il nver.
None indicates that the oanrrent | ayer has no actiywv
The pamdmeatnessposed CNNs i Bdeaoldi hgyareuwddd mphleyt vwairsk b
proviisni olm$dBe 23B. 10

7.4 Syntax, semantics and decoding procafsspectrum inverse grouping

7.4.1Syntax

The sogmpaxtrum invalcleemmpbyowpt hgpsbvisions of Tabl e

Table 17 Spectrum inverse grouping processing syntax

Syntax ofspectrum inverse grouping number of bits | mnemonic

DecodeGroupBits() {

if (transformType == 0x1) {

numGroups 1 uimsbf

numGroups +=1

if (numGroups == 2) {
for (i=0;i<8;i++){

grouplindicator]i] 1 uimsbf

}

}else {

numGroups = 1

for i=0;i<8;i++){

grouplndicatorfi] = 0

7.4.2semantic

numGroups 1bit, used to indicate the number of gps in the MDCT spectrumf the current
frame
grouplndicator 1bit, used to indicatéo which groupthe ith block ofthe current short fram

belongs 0 indicateghe transient group, and 1 indicatesother groups

7.4.3decoding process

The basic T dseppecotfr aMiR&@r bopiwbgsn tddkowi ndlowpasrhameat er

window, the MDCT spectrum corresponding to each sh

8 short blocks are dividedenhtgnowgdgngupsatf ehergr

t he ot heerxcdruaatugmgiisent short bl ocks. The MDCT spect

concernitntaot-Bdd® 2MDCT spectrum (confsi amewndpheed tnte utr had
y:3
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net work transf or mnpcgogduaanpge I Z etnmed, and

The propesd naufemr se add meu gierspds fabhows: ffames, i foot
groups numGroups in the -guouviemitlerireaanien GOaaDOT o
speotfr at Wwe gr oupthrodidegghiome chg (deinterleaving is pe
coefficients of the transient group and MDCTofcoeff
t h8e $ho bdwtckisnednyghwa-pgher | eaving, and inverse grou
ont he MDCTo®peschtorrao bbb ookd ntghrraouupg hdei ma ®ed pasi tagon
indi cbhayt egdr oupl ndi cator teBo®dhainh bhecMOCIf saecanged
The MDChobpaeched throughsepgestcedpiansgpt he uppuking (
mode .

An examplsehbavinl awi ng

I f the numGroups of Bhetourantd shergrdbupmedi saequ
four tfhi,f tthhheeasdxt hi shgoght ®horcksbl ocks of the currer
t hefit hsstecaoantd)i rmsheev é mtehei gantdh tshheocrk s ar e ot her bl ock
Thegr o uMDe@T sap eochttrai nceac dadhiveog gdhgear di ng dfo [a4 seq,ued,c
7, 8], that is, the isnpcelcutdriunng otfh e hfeoathrdaht,s dkrdoedpkdgsa)o il
ahealde ospectra ofi ntchleu dditinhges gtehged thitklpist feve hehei gmdh t h
short .bl ocks)

Ta ecdwer nor mad e gswpeerccter uims t o arrange talte o st pbé atyirnuem
sequeampeel ftjheealgr oup e daoMD @1 e plleegctiord rreega r raacncgoerdd i ng  t «
sequence from tshheorfti risltodks .t he ei ghth

7.5syntax,semanticanddecoding processf dualchannel stereBit allocationand upmixing
7.5.1Syntax
The sofnttahceh adnunae | stereo side information shall con

Table 18 Syntax of théualchannel stereside information

Syntax of duathannel stereo side information bit number | mnemonic

DecodeStereoSideBits() {

if (useMcr == 0) {

Is Ms 1 uimsbf
if(isMs == 1) {

1ldQldx 4 uimsbf
}
bitsRatio 3 uimsbf

}

if (useMcr ==1) {

for(i = 0; i < vqVecNum[isShortWin]; i++) {

vqldx[O][i] Note 1 uimsbf

vqldx[1][i] Note 2 uimsbf
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Note 1,2: The numbyeof bitsof vgldx[0][i] and vqldx[1][i] is equal to vqNumBits[isShortWin]

7.5.2semantic meaning

useMcr It usedi tatéeé wdesahannBCRSst eirse ou spath
t hdeu-ahannel stereo bit rate i s ulad
to 1. VWYWhahmhanmel stereo bit rate
equal to O0.

Is Ms 1bit, used to indicate whether M/S binaural stereo processimgable fothe
current frame

IdQldx 4bit, used toindicate theamplitude difference beten the left and right
channels

bitsRatio 3bit, used to indicatedoWwmembhadme

isShortWin It used to mdicate whether the left channel is a short window. When the

channel is a short window, isShortWin elgu When the left channel is not
short window, isShortWin equals 0.

vgVecNum[isShortWin] It used to indicateshe number of sulectors in vector quantization of tr
MCR rotation angleparametes, and is determined based on the fl
isShortWin indicahg whether the left channel is a short window

vqldx[O][i] It used to indicates a vector quantization index of ttie subvector in the
MCR rotation angle parameter vector corresponding to the-raveier
MDCT spectrum

vqldx[1][i] It used to indicates mector quantization index of theth subvector in the
MCR rotation angle parameter vector corresponding to thenodiber
MDCT spectrum

7.5.3decoding process
7.5.3.1 Overview

The duaichannel stereo upmixing includes the MCR and M/S upmixing mddes MCR upnxing mode
includes MCR side information decoding and MCR upngx while M/S upmix mode includes M/S bit
allocation and M/S upmirg. When using the MCR upring mode, MDCT spectim information transmitted

in the bitstream is only MDCT speatninformationof one channeabbtained througiCR rotation processing,
and it is necessary to recover the MDCT spectra of both channels based on the side infofm&@dACR
dualchannel stereo mode transmitted in the bitstream. When using the M/S imgmixode, the side
informationof hedualchannelstereo mode transmitted in the bitstreiamised taobtaininformation such aa
flag that indicatesvhether M/S downmixg is enabled fothe current frameheamplitude difference between
the left and right channeland the bit allocation ratio of the downmixed channel. Based on the total number of
bits of the remaininginformationfor quantization and codin@gs well aghe bit allocation ratio informatioare
usedafter removing other side information from the catrsame, the bit allocation results channelByté
each channel after downniiyg is calculatedRangedecoding, inverse quantization, and inversaral network
transform are performed on théit allocation results to obtain the decoded MDCT coefficieitdhe
downmixed channsl M/S upmixng is performed based dhe isMs flag, and energy adjustment is performed
based on ILD informatiortp obtainedhe decoded MDCT coefficients of the left and right channels.

3
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7.5.3.2 MCR side information decoding

The MCR sidénformation is MCR rotation angle parametesith the odd and even spectra afre band . The
core band is defined as the spectrum below the starting frequency of tHeeljigdncy spectrum in 7.9.3.6. In
the MCR upmix mode, MCR processiisgpnly performed onthe MDCT spectra of the left and right charnel
The decoding proceshallcomply with the requirements of couple_channel_element() decodsegtion 7.4

in GB/T 33475.22018. The MDCT spectra of the left and right channels are divided intoexgleehcy spectra
and even frequency spectra, each of which is divided into 2Basuts. The definitionf subband boungdand
subband frequency point numberahcomply with Table 19 and Table 20.

For example, the first sdbband starts from suband bandary sequencaumber 0 and ends at shbnd
boundary sequencaumber 1, corresponding to sbland boundaries from frequency point 0 to frequency point
3, and the number of sdiand frequency points is 4.

The confoiMQUR aft@boch bounadmrmplyy swiat h gr ovi si ons of Tabl

Table 19Configuration ofMCR subband boundary

Subband boundargequenceumber Subband boundary
0 0
1 4
2 8
3 12
4 16
5 22
6 28
7 34
8 40
9 48
10 56
11 6 4
12 76

Table 19 (continued)

Subband boundary nuyar subband boundary
13 88
14 100
15 116
16 132
17 154
18 176
The confoitghuer antuinbbner-nahd MCReglcl mepil ¢ s ws h h provision

Table 20Configuration of the number 6ACR subband frequeies

Subband sguencenumber Number of sukband frequencies
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1 4
2 4
3 4
4 4
5 6
6 6
7 6
8 6
9 8
10 8
11 8
12 12
13 12
14 12
15 16
16 16
17 22
18 22

MCR rotation angle parametere obtainedcorrespondingto odd and even frequency spectra of each
subband.In the vector quantization of MCR rotation angle parameters, the rotation angle parameters of 18
subbands are divided into 6 subvectors (i.e., vgvVecNum equals 6), and eaobctuiincludes the rotation
angle parameters of 3 sblands.

The vector quantizatn of rotation angle parameters is divided into two configurations, correspondisbdad
window ora nonshort window (including long windoyeutin window, cutout window) of the left channel in
the current frameThat is, isShortWin equals 1 and atgi0. When isShortWin equals 1, the number of vector
guantization bits per rotation angle parameter\gdior is 8(i.e., the numbes of bits in vqldx[O][i] and
vqldx[1][i] are8). That is, the size of the vector quantization ctaddeis 256, and theactor quantization code
tableshallcomply with provisions of B.154 in GB/T 334752818. When isShortWin equals 0, the number of
vector quantization bits per rotation angle parameter subvector.és, $he numbes of bits in vgldx[0][i] and
vqldx[1][i] are9). That is, the size of the vector quantization ctadideis 512, and the vector quantization code
tableshallcomply with provisions of B.155 in GB/T 334752818.

7.5.3.3 MCR mixing

The MCR upmixing usethe paraméer stereomethod,only the core band MDT coefficient of one channel
obtained througMCR transformatioris transmittedin the decoding procesgpmixingneeds to be performed
based on the core band MDCT coefficient of one chaandlthe MCR side informatiothat areobtaired
through coding,d obtaindecoded MDCT coefficierdf core bandsf the left and right channels.

First, the MDCT spectrum of one channebtained throutithe MCR transformobataind bydecodng the
bitstream isreplicatedto obtain thMDCT spectra of the left and right chelsrobtained through MCR
transform. The inverse MCR transformaihcomply with the requirements of couple_channel_element()
decodingsection 7.4n GB/T 33475.3018 to obtain the core band decoded MDCT spectra of the left and right
channels.
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7.5.3.4 M/S bit alocation

AnM/ S bit all omaitnloywhomadd beatese the remaining avail
information tedbhhanews bdawenohi »n t he bi tbyaelcloodciantg otnh
bitstream, qt eresndgeet @ dismdp sei nver se quantizati ame and
perfor med

First, the number of reaeweivlianglrde fod rt matrieamai fnri gingg tal € ¢
cal ceud adheen ot ed as avaiollabolwei Bhigt sp & eluhdep ettiaes=a F  al gor i
calculating availabl eBits:

if (nn_type == 0) {

avail abl eBitsbFt dUd@HPaenrsFriamenbi ts_ i sFeat Ampl i fi
nbits_contextNumBytes) } else if (nn_type == 1)

avaielBabls = b-ibtisRansFdrdamse | (nbits_featureScalelc

for (i = 0; i < nChans; i++){

i f (numGroups[i] == 1){

avail ableBits nf Par am

}else i f (numGroups[i] == 2)/{

avail abl2Blitsbits_nfParam

}

}
Wher es,PebiFrmdriet hee s ot alcodbmgysheofcurrent ifnrdda mehteelsi t ¢
number of side information bintds ctaHedntmben hef cah a

duahannel stereo mode,) thebinumbienkKe&tasmmininfaibodd r is o P
the isFeatAmplified parameneirs dtfhex erdu nobtehrle) g creddiiet@d
parameter (fixed tod7V¥satlkebi heaombémet g cladd epfreakncetier ( f

8) , nNbits_ comdiexatNmenBpuedbfe heoftobi €t NumBytes para
nNumGr edp £ ait ke numboetrh eo fMDYGado usppseutrtree nt framedi shit s
t he numboetrdh onfoilsiet Sf i I Il ing parameter (fixed to 3).
Then, the biotakl dewthhaonrn erle siusl tobt ai ned based on a\
Byte is thet,misnoi mutm iwnintec e s siatmoy atvoa icloanbvleer th watveasi |as
shown in formula (5).

WO OQY OO QBACEDDI Qe O FW QO QO 5)

I n duheehannel st edrueanb ey dad,f tthhe t ed hdaowrerhisx channel B
channel Bytes[ 1], afer ofebl)a wmlnadt d7 )according to

G E Qa6 o QOO T YORKEDD QU GOl 'R (0@ Q... (8)
G E & QA B O VD QA ) BIBXE & WA G0 Qb )

Whe,r e( li<ed3igc dthe ngurmdbwems vdfal | cedataih@am nieh tsh er eo mode
available number oprfebd aedi sothevotledhe mt wed dBwraehdl oc at
channel s, whil e the remainingdababheehbre allocated t

7.5.3.5 M/S upmixing
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I f the Mnldagvhesher M/ S binausaknasatblee dourmpmrercte sfsri anmge

upminngeed t o bet lpeahamredlr omlytha idre ¢ d dhien gl,e ctoa eab tMDICT s
offeft and sr.i ght channel
For M/ S upmigx r pffe@ecmesleas (8) and (9)

GO0 YR QHOL @0 YR QHO b QOO YA QFO.1.0. & @)

A4Q&6 YR Q&0 LodQdo YR QB0 6 QG0 YN Q&AL (9)

Wher e, mdctaSnpde cmdrcutnEpMct rum_S are t he de cadheadn nMeD CsT,
mdct Spectrum_L and mdct Spectrum_R are the decoded
t hr o oSh uipnngi x

After M/ S upmi xingneiendbenwer f bbmpMdE@&ssprgtra of t
chanmed sdehre ampl i tude di fference between theideft
perf arsmed!| | ows:

Thampl irtawldeesw el Rat i o of t he elceofvteraemndd frriogrh o théeeh d nLdDd |pda
dedomdge bitstredm,r fleld0ads.hown i n

AQUQA'YO® QET TOH QOZPQGcceveerveeeereveveeereeeenn (10)

Where, (l<<4)valwinge mdxilhbDmpar amet er.

The ampl it urteenta dojéd dtithgmetdt channel s i-sodbolwael ow: t he
if (level Ratio > 1.0) {

mdct Spectrum_R = | evel Rati o * mdct Spectrum_R
}el se {

mdct Spectrum_L

}

7.6 syntax semantics and decoding proce$#lulti-channel bit allocation angbmix

(1.0 / level Ratio) * mdctSpectr

7.6.1syntax
The sogmulethiannel side information shall comply with

Table 21Syntax ofMulti-channel side information

Syntaxof multi-channel side information number of bits| mnemonic

DecodeMcSideBits() {

HasSilFlag 1 uimsbf

if (HasSilFlag == 1) {

for(i = 0; i < coupleChNum; i++) {

silFlag([i] 1 uimsbf

}

}else {

for(i = O0; i < coupleChNum; i++) {

silFlag[i] = 0

}
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}
Table 21 (continued)
multi-channel side information syntax number of bits| mnemonic
symbol
pairCnt 4 uimsbf
for (i = 0; i < pairCnt; i++) {
channelPairlndex Note: uimsbf
mclld[ch1] 5 uimsbf
mclld[ch2] 5 uimsbf
}
for (i = 0; i < coupleChNum; i++) {
if (silFlag[i] == 0) {
chBitRatios[i] 6 uimsbf

}

Note: The number of bii§ channelPairindex is determined by the numberonfpledchannelsoupleChNum and is
calculated as floor(log2(coupleChNum * (coupleChNLji 2- 1)) + 1. CoupleChNum is the number of all channels

excluding the LFEEhannel.

7.6.2semantic

HasSilFlag

silFlag(i]

pairCnt
channelPairinde>

mclld

chBitRatios

l1bit, used t den amfiglcaagt.e "tOh'e immudtiec at e s
mu kcthiannel sciuggmreelnti f-maldeh dmsneal nhoand
there is adcHeammsdal oinrel eaendibectibderame | s i
current frame'

1bit, used to indicate the madtélag. "0" indicates that theth channel of the currer
frame is a nommuted channel, and "1" indicates that ththichannel of the currer
frame is a mutgchannel

4bit, used to indicate the number of channel pairs in the current frame

The number ofhe bits ofchannelPairindex is related to the total number of chan
as shown in Note 1 in the table above. It is usdddizake the index of the channe
pair, and is parsed to obtain the index values of the two chaohé&land ch2, in the
current channel pair.

5bit, used to indicate¢he parameter quantization indek an inter-channel amplitude
difference ILD of the fist channel and the second channel in the current channe
used for inteichannel energy adjustment

6bit, used tandicat the bit allocation ratio for each channel

7.6.3decoding process

7.6.3.1 Overview

The sbepsd

e ma imt ii phl ee xmunlgt i c kA aaesn efl of| Mogdwep :eprafirosig mt o
3B

obt ¢
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a muitaesdSi | FIl ag, sil Fl ag, and multichannel side info

perfor-mhanohel bit all ocation. aAdcoccradiingn trastuliéa | mu
network transform, riamdgees ski mg aanrte z@md n foor, mendi doena cd hh e
channmmealnsmi tted in the bietdsutlkcteiamneélb obgmaahn. t Bas ed w
side inforoenadanmeml dneid ddi ng processiing per edtheedu | b
d o wnendnx kcthiannelt os ioganmegineidau |l t i ¢ h anRoedte csoidginnagl .pr oces s
bawddet ensi on deempiom@mge i svapiseg.,t -donmeirmendirseegquel
upmi xXi ng, a+#fideigunearcyedtrmesfi omwmdado kcthiameret osod@nai n
mul tichannel signal

The +wulatninel side information i nclldydeasndpatireCndt¢hBicth
downmi x channel det adcmianeel bAsad. on the mute

The +wmulatninel mode includes a -cbhanmdll owpanii xo nmordowllud .e
The bit al | aomadtnil ogno uscadielsig @ic¢gei viei tn uarblecc loafn nal Byt es
eademul tichlaemxned based on the sil FIl ag, chBit®&atios
guanti zat@ingaediamg after removing other side infor me

chaBygéeekens caoded bitsdowmmedf dhdudotbib nrneenge decodi ng,
guaatjeand inversrmaesif &l mn etow corpiteaci ooddente dAMDCT coef f i
dowmn xed € mahchhealnn el

The +wmhlatnipeli xrgodulnmeaiind yt quesrefdou hothiann e | decoding proc
upminxkgasednbor mati on such as pairCnt and <hammel Pa
MDCT spectrum. Based onenhlke gyclaldpes hine mmdp mmr etdhteh
mu kcthiann e | MDGTo sopbdteationdend MDCT coefficient for each
The +mulatninel bit allodango dwl anmaichlay nien ¢ lup ednéhsa nnietl a
up minxg

7.6.3.2 bit allocation

The +wuratdl bit all ocat imman nNcyBoiutpseAdl floorcna thiiotn (a)l liosc at i
mu kcthiann e | signal bapadamet eheobi t havhE octhd bdargenyn e d B i
decoding the bbtrumbeemh,defdo iihte downmtckhkadnenul 8i gnal

remaining available bits after removi negd loarhreal siinde
mu kcthiannel , t hursamdge osduibgequanmer se quaertivbaki dbnanaf
are performed

avail abhedBpoteéesossasmber of remainemgobatgidiedblr emabytoas fa

current frame
In thechmurndndla made channeMutneady cehxainsntel s dot het bhee

all ocat iiobnh ep rouachehsnse | mode. Il nstead,-alal d ¢ xteald ,n uwibiea h
muted channel e p i-asl tl so,c attheed nbuymibeesr foofr t he muted chal
avail abl e ebByytteess .a vlahiel arbelkmai ni ng number of bytes af

exceptanfuaredt cehannel

| nhet muuHharnnelanmad& meaya nebeihsltyaHher e i ss paudiitnr feo rvnaaltiido n

the LFE chanmetl ,naend tid plaretsi ci p atheh e renhbtdhben ebA stmoadlel.

l ond BABxed nuanmderea | ofc alhietdd @ Fablelf o c sotfe d hbei tLFE channel

t he chordta hge Rantdei c atv e shargamef a chahmnelh paithe result

total beroaddiengt o a chanmell eg@&kt/hsanf t hmpe Ratmdt ebrh eo fL FlEY t
%
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channel isi &0l ebBbbkbpbRatbe numberheofL FbEy tcehsa nanlello ciast
is greater 9@tlkam/ so,r tehgeu anlu nboer of bytes allocated f
e Xi stnsuymbteppeaed i o c astocidh ebyltFeE channel numbdead axgfltl ead | r d
avid abl.eBynteesr emai ni n@glnwmlaer doft obyttdrer channel s ex
The procesd hef nalbbed & @ib ogoBtyhederannel s is as foll ows:

aEach chaqahélociasesafr @shyhtedBi i s8.s Thmbesasfioef deduct e
from the aawaail ladbaeed®wyitthees ,r e mai n i arvga inluantblreerB ya fe
al |l ocatsa siemjtueems .

bBi t s | bhoctaotaee a c hb acstmadnmReil t .Riahtei onsu mber of rhaybhes pe
represented by formula (11).

G e &£ QA 6D O QD O'QX OO GB B WISATAE | @ oo 11)

Where, ihds<@)he maaxiuweugne of the chaohBit.Bati asl oc

al $omegt es have not been ianlilnogc antuenth shen | osfe @ipedde)st o t
channebhasagtdhienrirnadtiecda i t Rat i os|[ i ]

bl f there are still bits ramaialtlhgd attée @ hasnep )
bytadd ocated in step a).

cl f ntuhmeber of btys emme athaoaekd exceeds the upper
e x ciewses dnadl d v c ati & do dtaon ntehl es .

7.6.3.3  upmixing

Ont he paired two channels c¢chl and ch2 indicated by
perfor med upomidddetCai rsaptéhhgeai r eds. c Tdren anerhihx ¢ ei & @me
M/ S uipnngi xmiert rdtaehieh annel stereo mode.

Af ttenM/ S upminxvienrgs,e | LiDs pp ercfetshsenendypMDiCXTe dsapd chter channe
basemclomD t@amphmt aed decoded signal that tihe aenpl ot e

The psedodomverse | LD processing to restore the ampl
factor = mcmd¢lildICh[die]o]o o k
mdct Spectrum[i] = factor * mdctSpectrum[i]
where factor is the amplitude adjust metnh dhartmel

mcl |l dCodebook i s ttakeltapeaf tLiDz gptair maneltn@tt § whstibohnpss bivn
Table B. 26,dimdtkledsuianhti zati on i ndex coofrhreehsi pcohnadni nnegl ,t
mdct SpechduanMDES coefficienh wlkeanhowel for the i

7.7HOA bit allocation and upmixing
7.7.1syntax
The som@Aixdenfor mati on shall idiampley 2Wi.t h provision

Table 22 Syntaxf HOA sidelnformation

Syntaxof HOA sideinformation number mn e mo
DecodeHoaSideBits() {
sceneType 4 uimsbf
spatialAnalysis 1 uimsbf
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if(spatialAnalysis == 1) {

numVL 4 uimsbf
for(i = 0; i < numVL; i++) {
basisldx]i] 12 uimsbf
}
}

for (groupldx = 0; groupldx < nTotalChanGroups; groupldx++) {

pairldx[groupldx] 4 uimsbf

if(pairldx[groupldx] > 0) {

for(i = 0; i < pairldx[graipldx]; i++) {

chldx[groupldx][i] Note: uimsbf

dmxMode[groupldx][i] 1 uimsbf

if([dmxMode[groupldx][i]== 1) {

for(sfb = 0; sfb < N_SFB_HOA_LBR1,; sfb++){

sfbMask[groupldx][i][sfb] 1 uimsbf
}
}
}
for(i = 0; i < groupChans[groupldx]; i++) {
grouplLDJi] 5 uimsbf
}
}
groupBitsRatio[groupldx] 4 uimsbf

for(i = 0; i < groupChans[groupldxj#++) {

bitsRatio[groupldx][i] 4 uimsbf

}

Note: The number of chldx bits &rounddownvalue of (log10
(groupChansxgroupCharg)/2-1)/ logie2)+1.

7.7.2semantt

sceneType 4bit, indicating the sound field type

spatialAnaysis 1 bit, indicating the spatial analysis type. "0" indicdkege there imo HOA spatial
decoding, and "1" indicatelere isHOA spatial decoding.

numvL 4 bit, indicating the number of virtual speaker signals

basisldx 12 bit, indating the virtual speaker index

pairldx 4 bit, indicating the number of paired channels

chldx indicating thea channel pairi indexthe number of bits of chLDis arounddown
value of (log10 (groupChansxgroupChahg2-1)/ logio2)+1

grouplLD 5 bits,indicating the quantization index of the ILD parameter within the group
bitsRatio

K9]
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4 bits. It indicates an intra-group bit allocation ratio parameter

groupBitsRatio 4 bit, indicating the integroup bit allocation ratio parameter

bitsRatio 4 bit, indicding thean intragroupallocationratio parameter

dmxMode 1 bit, i ndi cadnodg. t WeedodmmMade-bans
M/'S doiwngnWken dmxMode i®wnd, M/t iidvogl

sfbMask 1 bit, indicating whether downmixgis performed orthe current sufband. When

sfbMask is 0, it indicates that downmixing is nperformed onthe current
subband . When sfbMask is 1, it indicates that is downmixingerformed orthe
current sukband

nTotalChanGroups An preset value indates the number of transmission chargreLips, which shll
comply with theprovisionsin Table 23 to Table 25.

N_SFB_HOA_LBR An preset value indicates the number of-balnds, which is defined as 22

groupChans An preset value indicates the numbeclo&nnels in each group, whichasittcomply
with theprovisionsin Tables 2325

DefinitionfeetoFORahTletsal ChanGroups and grioliglChean33s

Table 23 Definition ofalues ofFOA nTotalChanGroups and groupChans

Bit rate (kb/s) valueof nTotalChanGroups valueof groupChans
96 1 4
128 1 4
192 1 4
256 1 4

Definitioonks ofderalHI®S nTotal Chah@bmppy avmdihiapwlogy Clsa
2 4.

Table 24 Definition of values @&order HOA nTotalChanGroups and groupChans

Bit rate (kb/s) valueof nTotalChanGroups valueof groupChans
192 1 9

256 1

320 1

384 1

1

1

1

480
512
640

O |0 |||V |©

Definivadlomdamxrfbdr HOA nTot al Ch a nGradounppsl ya mwi vt ghs otohpe€ h a n
Table 25.

Table 25 Definition of/alues of3-order HOAnTotalChanGroups and groupChans

Bit rate (kb/s) valueof nTotalChanGroups valueof groupChans

3
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256 2 2, 6
320 2 2 7
384 2 2 9
512 2 2, 10
640 2 2,12
896 1 16
7.7.3decoding process
7.7.3.1 Overview
HOA bit all ocation and channel upmi xi ng are perfor

decoder copaarres edsd dldacearnf or mat i ome rf froendiddemtb i t st r eam,

HoaSplitBytesGroup(phat d¢d éreddsei d/d alt usil g sgple,akaemrd sd gc od
signal and oriehse dhbuiatls tsriegannma.l pTrhoecneAsvsHH®WHp d ecvEds s g DMX ()
perfortmee winrtual speaker si gnrdaelc oadnidn gr egsreaddueas smiemdgg ni
i ncluding fwi @dexnteenfcgirhderavd rt ual speakerermp armoallseand r
shaping decodlo mginfmeigaengslyapi ng decoding, and MDC
tihemain transmignxailan Thlearnmmell oswvi ng describes the L
the virtual speaker signal and residual signal, an
speaker signal and residual signal in detail

7.7.3.2 bit allocation

The giocalna mrbdlai ned etdlinkgpughe core decoder consists o
resi dual signal, and is divided into nTotal ChanGr o
aroebt ai paidraghye bi t stirtesaRmat igo ocaurpdBB bi t sRati o, where gi
4 Dbiindijcnag tghreo uipntbeirt al | omdthjeoddixp lat g ooTgh@ maimdt e t a
the bit allocation ratio of tolkceatviomt valt i op eodkadrhesir
i bt ained. bitsRati o[ gndtiijgregl x} he] botcapimfclad hibmnt s
chanmelgrhdsuxph gr ofthperef ore, the bit allocgtobap atia

virtual speaker signal groups and the bit allocati
iegbtained.
Bit all maani woumed ocate the remaining avail atol e bi

eachpbchasnel based on the bit baddoacditngni m atth e Ipic
coding of otheroscdpbiénksormati on al so

First, thhe mauianbarirg aofl e bitlef af netrir @ihrbdedee cur i ent f |
cal culnallteendbt ed as avail ableBits. The gener al al gorii
bitsPeibFnames ed. Whaerndailicimtsefeeairmricafme | bits per fr ame
numbeirt ®#fabready occupied before bit allocation.

HOA bit allocation Hoea&@msl iftoBytoewnssGroup() is calcul a
First, the number ofobiteachrgupBptebhognebupl dkfk cal
of avail abl e &@nd sgr cawpaBiltasbRatBiia[sgr oupl dx], as showi



T/UWA09.1- 202

Qi € 6N 06ROEA N OB & Qa d’)&)c‘xB'Qé oe+——————————— (12)

Wher,Bc i ndiscathe bit allocation ratio of
in alplocthoame!l isndegs@ad be brt allocation ratingoaft t he
channel signal s.

Then, t he number of bits bytesChannel s[ groupl dx
bitsRatio[groupldx] [i], as shown in formula (13).
Owo WhHede B ¢ 6/ QA ¢ 01 6" DOEN N "OéQdo ...(13)

groupByt e$ ngise atl@duxrd eaal || cofc sotfe dt hbei tvi rt ual speaker s

gr oftp— i ndiscathe bit allocation ratio o

the virtualgrspwremkebytsdsgGhmd suetck¢ grombédxodf i bits f ol
speaker signal

Al taetrinvel vy, gr ouipBd/is eathepn otooptéad X Jod c stod d tihiet resi dua

gr oftp— i ndiscdthe bit allocation ratio

resisdwalal group. bytiesdihaatnd ¢ sh gmelmech! o fe]shiidijusal si g
the above procestachhgroumpberf ofi rhiutas speakeuvl at gd
and the virtualesspgpaalersiginpndsd csondetdh.er bi t stream

7.7.3.3 upmixing

HOA decoding pr oces s sAvpse3rHdaad enghrela ys cehDavhXn € | group pai
based on chldx. chldx is the sequence numbiemr of th
di agonal el emeacthsa)nnfedr mead rbyrtolugp. i §eeeemoned bhwechk
example, when the number of chahoemhm@léapl amsd4(15% he

(’fm(’ixp (’In[(’i’n Tirﬂ "r‘uQ ’i‘nn ’i‘"a

Dwoi Qe GZWD  OXZOIT rieeeereeeeiiieee e (14)
] (I)Q)'(I)Q 1
u U
v PG Oy
[} TU(p-’-
XO0Q® 11 X Wttt (15)
11 wn
u u
When chldx = 0, the paiwghofparhsOi nagnd chl i s obtaine

When dmx Moldeend sM/f Quildtgtwen mv & lntban b fs f b Maoe k1 . When dmx M

sutband M/ Si dg wmmiueulbafrd b Maskbtodi paidrddhy bitstream.

val ueubdmafnsd b Mas k iisngpdrstepnomxo bt aeidnhaimpmelixs Y1M/asd Y2
K]
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upmi xi ng ficsmsslhgolwn) iannd (17) .

T AR & (. ¢ SO (16)
T o S« S 17)
Finally, i nver se plerDtopreeade gosmminme | s using tbaetisame

7.6.3. 3.

Re piemghe above processedtior tauatlai :ip etalkkeer u gsdnigxs & ld u aln
si gnatlai ned thnoegbe t heD Them,c é sagpipddgg codpgrm@gcessi ng
Avs3Post Synthesis() to obtain the virtual speaker
resaildui gnal aokhasEOAaspanpalt sdecoder.

7.8 Synax, semantics amtcoding processf postdecoding processing
7.8.1Syntax
Theyntdecofi-pgopessi ng shall idiampley 28i.t h provi si on:

Table 26 Syntaxf Postdecoding Processing

Syntaxof decoding posprocessing number of bits| mnemonic

Avs3PostSynthesis() {

if (owePresent == 1) {

BweApplyDec()

}

TnsDec()

Avs3FdInvSpectrumShaping()

if (transformType == 0x1) {

MdctSpectrumDeinterleave()

}

Avs3inveseMdctDecoder()

}

7.8.2semantic

BweApplyDec() bandvidth extension decoding processing

TnsDec() Temporalnoise shaping decoding processing
Avs3FdInvSpectrumShaping()  Frequencydomain noise shaping decoding processing
MdctSpectrumDeinterleave() Shortframe MDCT spectrum diaterleaving

Avs3inverseMdctDecoder() InverseMDCT transform

7.8.3decoding process

Avs 3Post Siybnatwhdedsgidhs @€nsi on deciodi p@ rwhoeonmetdlsd nigand e xt
enabl ed, feomploonwadl s e by hapipm@ceesiodg ndqomaifnr emaieney s
decoding processiendgontWhaelin ipgnddréacmaetteedrdo va. W DnCdTows pect r u |

de nterli sawiend ammeidnivrealsley MDCTs tp emfod rooreibda i-dno ntahien t i
D



T/UWA09.1- 202:
recomsti on signal

7.9 Syntax, semantics and decoding proagdsandvidth extension decoding
7.9.1syntax
The somitdaex i nf or wiadeixit e nesfi omamecodi ng shall comply

Table 27 syntaxf dde information of bangidth extensimm decoding

Syntaxof side informatiorof bandvidth extension decoding number of bits| mnemonic
DecodeBweSideBits() {
for (i = 0; i < numSfb; i++) {
sfbEnvQldx 7 uimsbf
}
for (i = 0; i < numTiles; i++) {
flag_whiten_ONOFF 1 uimsbf
if(flag_whiten_ONOFF == 0) {
whiteningLevel[i] = BWE_WHITENING_OFF
Table 27 (continued)
Syntaxof side informatiorof bandvidth extension decoding bit number mnemonic
}else {
flag_whiten_MID_HIGH 1 uimsbf
if(flag_whiten_MID_HIGH == 0) {
whiteningLevel[i] = BWE_WHITENING_MID
}else {
whiteningLevel[i] = BWE_WHITENING_HIGH
}
}
}
}

7.9.2semantic

sfbEnvQIldx 7hit, used to indicatéhe quantization index of the envelope parameter of «
SFB ina frequncy band obandvidth extension, from which the enveloy
parameter of each SFB in the frequency baftathnd extensiois obtained

flag_whiten_ ONOFF 1 bit, used to indicate whether whitenieigabledor each frequencgrean the
frequency bandof bandvidth extension. 0 idicates that the whitening |
disabled and 1 indicates that the whiteningeizabled.

flag_whiten_MID_HIGH 1 bit, used toindicat whethemrange of thewhitening levelof each frequency
areain the frequencypbandof bandvidth extensioris medium (MID) orhigh
(HIGH). 0 indicatesMID, and 1 indicateBlIGH.

numSfb usedndesett t otal number of &F8wdd

extenssecot7). 89 8¢ 6
4
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numTiles used toindicaes he total number of frequeneyeasn the frequency bahof
bandvidth extension
whiteningLevel[i] used toindicaies awhitening level parameter of theh frequencyareain the

frequency banaf bandvidth extension
7.9.3decoding process
7.9.3.1 Overview

The band exteassmainh@ayr ¢ HiteoTdescgodiet MDD o f dfh eb dmdewiudtr
ext emsaised on the core bandwiMIGT esnpsd cotnr upna it armde utghhe o
decodi ngwi dehxbt ebnasnidon al ge@nintcH snpdeed: p t thma rdetcioahni datfh t h
exension, whitening,Thede t @@alse efloddeowassdj ust ment .

7.9.3.2 Bandwidth expansion spectrum preparation

The core band MDCThrsdweghbhdumgobsamdet Spect rodm,t hand
frequency band of sawebSnhpdevcitd tuhm. e xTtheen ssitcarr t i nagr epaci nt o f
correspondi ng t oareeac ht htea rfgreetly af widedeyxhebeaongd on i s srcTi |
and the boundary af emaat he toshpagnedtdet thmeigq siso cy
targetTiles[numTiles+1].

The basic process of spectr ume plrticpeatr@octrieo nb ainsd MIOGT
obtained t hrtoougthh ed ecroedgiunegasgpondi-hgedqoenaifie hamdwi dt
ext ensioamd(atrtye ol atr hsea tfiarreggeuteTnclye s ) .

The process of spectrum replaodeion is shown in th
for (tileldx = 0; tileldx < numTiles; tileldx++)
srcLineldx = srcTiles[tileldx]
for (i = target T Tisl[ad [l teilldexl+dl{];; ii++9 {targetTile
bweSpectrum[i] = mdct Spectrum[srcLineldx]
srcLinel dx++
}
}

7.9.3.3  Whitening

When & pfeecadruofe t he s ocauwracaed ftrheeq uteanecgyeb ef defféphienpat e
hiffhequencgompeanemrds tead dMildifteeernnieenrtd, s g duatnrf elaé ur es o
frequemdy bbaannddwi dt moe et enmi bar at e t-fhroesceu erfc yt hsep eoa ti rg
as suppeomponents that #featoat ecd eors éteoa hoarrensa rsiec

Speuwn whitening prolkassihigedi shr ee l evel s: B WE
BWE_WHI TENI NG_MI D, and BWE_WHI TEtNd N6 pleiln@if,ocessi eg
met hods as foll ows:

whi t enediSpekicd atuens MDICd wipietc ¢ m @ dn

BWE_WHI TE&NOMNF : indicates that no whpt esopeencgtdr iusn | & 1
bweSpectrum) is directly used as the whitened spec
BWE_WHI TENI NG_ MI D: I ndi cates that the whitening |

speaecwhi t emi nugheivggnaver age algorithm to process bwesSg

L
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spectrum.

Thmoviavgrage algorithm is shown in formula (18).
. - - T
000 Qe QQYNM w6+—6-6—B WOLQYN QWD 0.0, (18)

wher e AvngdSdczaéethee smeaeiawder abe peogébdadimmgrochy aver age
procembci aguéermey aiver agacam@l ileydi dtehfecedg@aeéncy within t
[-AvgSi ze, i +AvgSize].

BWE_WHI TENI NikdHt &Hes t hat thd&awdomeor oiag edaeptlialitn de hi
generated to mepbaaenbdeSpeoughbnspedénbimdhepuenorlyi
S pet o mpon eastt rwintfhea o us e

7.9.3.4 envelope adjustment

Envel ope adjustment adjusts the amplitude of the w
SB i n t-hree ghuiegnhc y band obtained from decoding i n
hifhequencystcopeley rtwiedetidboendsi on modul e remains cons
ori gi Afarle ghuiegnhcy spectr um.

The basfictbBeepsvel ope adj ust mentwiadetght reistplem hfrarm eaa e
foll ows:

Calcul ate the frequency bandwidth sfbW dth, as sho

[ QO 0@QO Q0 "YMD GRXOQ @ i Q0 YD OBELIOQ G (19)

Wher e, ish diTtakhd efsr equency bandwiddewxint seincsn otnanbdlaen dd fie €tbh
frequenmnceygubeanncde number
Calcul at el OODed fd dtelregg ywh utme nitug heme RISFBr muba (20) .

w6l 1 0t-0+—B 006 QE QO YA @.0.1..0.0 oo, (20)
Wher e, mndibsSdtalwea dntardfi ntghepocdurredis SFiBde aeamd pdibietndo
SFB. The valrespeamdvesmiugw@nl) and (22).

I OTA RTINS T o TA R ¢ XA 6 0 0 X0 X W (21)
[ "QO0E 1 "Q0 YMAD OQ ... (22)

Cal cul at eo dh'@Qoe@eeidiye tuam getc urfreciita s dBhen SFB envel
parameters tr ans,mirteffeedrmuhoat f& 3hi.t stream

O DT QOO0 @BUT 8 et eeeee e (23)

Us ntghe eonfeighiedaddpeaand t arageot cagdeaatiangaitnhe fspgdet rcur
The peseddsi §0l | ows

if (currEner !'= 0.0){

gainSfb = sqrt(targetEner [/ currEner)
} el se{

gainsSfb = 1.0
}

Mul ti pl yuimghaei ns poefcttrhe current SFB with tfhree gwleintcen

3
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spectgteatr bg wihdetxiteemds i on al gori t hm.

7.9.3.5 The conditions foenabing the bandidth expansion

The condieniamigbledwidddxh ensi depeadigngnah formats suc

du-ahannel st erhean,nednd mul ti
Mono mode: Enabl ed when the coding rate is | ess th
Dualhannel stereo mode: Enabl ed whens.ithe coding rat

Mu l-ctchhanne lEnmddheecch w he dewalh asvrand eelnt s b ertaetoe ciosdilnegss t hal
128kb/ s. The calcul atdoahamehbédbdsfered heocdigng vaeaeat
coding rate by e2,cowWhermge rtalibertatse rtahdgev icdoedd nlgy t he ni
(excluding the LFE channel ).

FOA/ HOA BEwmoadbelheedh Ww he FOA coding rate oirs dnreashkslt déidh amh &
20r derc iddDiAnigs rlag s t hansor e qgabtlheat &BherBcOKMIANIgs rlad €5
than or equal to-oBHEkbHOA(WBehesbe UBo@dabldehdce fyo alt uts
speaker si gemaalb|ldgetdieupesamddal signal group).

7.9.3.6 Bandwidth exension configuation parameters

Bandwi dreshi oenxx di vi-fdreesq utebnec yhisgphect rum i nto several
constituti mg.eaFdr edgaehogeipgdk nown as thar,eatrtlgerte fir &
correspofnde qye fkamyw wn as t he asrqeudric@hsfardeegoubdi ceayt epect r u
from tfhreegluoewncy b-Bndqguentkhebbkimdhat the decod
According to the above algorithm f wacethosrikornet e ¢
fows$ o
a)The SFB division methoghall complywith provisionsin Tables 2831, where N_SFBnidicates the
number of SFBs, sfbStart ndicates the starting point of theth SFB, and sfbStartibhdicateghe
frequency sequencenumber corresponding to the stagtifrequency of the higfrequency
spectrum;
b)The t ar geatr éfiarve gsu eoma lgrie@ imploy wihtihm gplrloeAd 352 otmtser e N _
indi satlee number @afrefaaagdt trdigsgatEddc gstnariti ng
nt h tt afrrgeeqruea cy
c)The sourceardaggaeaeonaoy met hodprsdvailsli ocno mopfl yT awbiltehs
srcThdesatke starti hgsparotarjghhegbenny
dThmet hmd whi cH rtelgaiemicgh band oemuteaintewt essh atliltehctoamp
provi si on-4@f Twalelres d 4T aStHlBBe NnSHB sequence numbe
the startiAdg pairmgtedo @ atelgauemcy
The mesahindhe above aoexplharma¢cdongt @bbEbtocwanfi gakanhni

channel with a bit rate of 32kb/s and below as an
I n Table R28equédrecyhigmectrum i s divided into six SF
correspondkFmligs t®52 hei . e. , ©d&mi@cBabdh dt hMD CeTn dirnegg poi n
minus 1 in the table). The starting2pesi AtL6¢of ankdet h
point is 479 (i.e., 480 minus 1 in the table). The
I n Tabl e f3r2e gqu ehrec yhd gmé chigicbu nb hirse e & rase.@ eTth ef rsetqauretnicnyg
freqgueea@ayresponmdiAnd B8862the.e., the 352nd MDCT fregq
(i .e., 480 m)nug h¥e isn atrhe ntgalploi nt ofTRAI2s f4A8dquamdy

M
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ending point is 607 (i.e., 608 mMinus 1 in the
I n Tablepa8&dki,sumiievi dedouhc e @u datsrogeg gaersep ondi-fnrge g we nt chye
areass al so three. ShAlss t6adr t(iing .poitmte o6f4tthh eMDCT
SFA2s 96awdldeh of theasiearckeefsameeceas yt heaett
ar.ea
I n Table 40, the corr espoardaeandc et tHibeedalypegeimec  hlean ddrige ta
TFAi Acl u8€&EB Bwahd t,hel R®RBcllu &€ Band eS F B nTdF Ai h3ec |
SFB amrm8FB.h
The confoifg moheed i-fornggthuency SFB shali mabmpl 28wi th
Table 28 table of Configuratiasf mono highfrequency SFB
(kb/ N_SFH sfbSt| sfbSt| sfbSt| sfbSt| sfbSt| sfbSt| sfbsSt
<=32 6 352 416 480 544 608 672 768
(32,4 6 448 496 544 608 672 736 832
(56, 1 4 544 608 672 736 8§32
(72, 2 672 736 832
The <confoitghuer-adhuranln el $t eqgeenikaijcdoB ys hwi tihi golrloev i 29 .0 n ¢
Table 29 table of Corgurationof duatchannel stereo higliequency SFB
(kb/ N_SFH sfbSt| sfbSt| sfbSt| sfbSt| sfbSt| sfbSt| sfbSt
<=48 6 352 416 480 544 608 672 768
(48, 6 352 416 480 544 608 672 768
(64, 4 544 608 672 736 832
(9628 2 672 736 832
The c¢onfoifg muhbethiaonm efIr ehgiugehn @ ycloSTHpB ysrhwivtiitsiiadn s

30.

Table 30 tablef configurationof Multi-channel highrequency SFB (bit rate converted to channel pairs)

(kb/ N_SFH sfbSt|] sfbSt| sfbSt| sfbSt| sfbSt| sfbSt| sfbsSt
<=56 6 352 400 448 512 576 672 768
(56, 5 400 448 512 576 672 768

(75, 4 544 608 672 736 832

(108, 2 672 736 832
The confoitghuer aHGPfomb gg b n eyt oSpB ys hwi tihi gplrloev i Bl .0n s

Table 31 tablef configurationof HOA high-frequency SFB (HOA2/HOA® 2-order HOA/3order HOA)

kbl s N _ SFBl sfbSt| sfbSt| sfbSt| sfbSt| sfbSt| sfbSt| sfbsSt
192 (H 352 416 480 544 78
<=128
( FOA)
6 384 448 512 576 672 736 832
256 (H
[ 256,

d fr etqhuee ncc

udes
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( HOA3

192 (F
320 (H
512 (H

544

608

672 736

832

256 (F

[ 384,

( HOA2)
[ 640,
( HOA3

672

736

832

The

Table 32 table of Configuratiasf mono target frequen@rea

c o n foitghuer anioinoon t aa rgeldla lfcroenpu ¢ n avyi i bpreoBi2si ons

(kb/'s N_tT targetT targetT targetT targetT

<=32 3 352 480 608 768

(32, 5¢ 3 448 544 672 832

(56, 71 2 544 672 832

(72, 9 1 672 832
The configur@ahammelofst dreeatrveomu nadicies dfprl eyq unva rt chi gplrloev i s i
33.

Table 33 tablef Configuration ofduatchannel steretarget frequencgrea

(kb/s N_tT target T target T target T tatgel e

<=48 3 352 480 608 768

(48, G 3 352 480 608 768

(64, ¢ 2 544 672 832

(96, 1 1 672 832
The confoifgmuhbethiaoomel t angehaflteqomptyi Taibtlhe p3rdo.vi si ¢

Table 34 tablef configurationof Multi-channel target frequencgrea(bit rates converted to channel pajr

(kb/'s N_tT target T target T targetT targetT
<=56 3 352 448 576 768
(56, 1 3 400 512 672 768
(75, 1 2 544 672 832
(108, 1 672 832
The confoitgdlOAtairgret f rsehgalleln coyo mpleya Taibtlhe p3r5o.vi si ons

Table 35 table of Configuraticof HOA target frequencgrea(HOA2/HOAS3 s 2-order HOA/3rorder HOA)

kb/ s

N

t

T

targetT

targetT

target

T targetT

192

( HO/ 2

352

480

73 6
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<=128 (FO

256 ( HOA2 3 384 512 672 832

[256, 384

192 ( FOA)

320 (HOA2 2 544 672 832

512 (HOA3

256 ( FOA)

[ 384, 480 1 672 832

[640, 896

The configuratiforeqgadernsdayalol soamgleyi maibtlhe @Bréavi si ons

Table 36 Table of configuration of mono source frequemen

(kb/ s) srcTil e srcTile srcTile srcTile
<=32 64 96 144
(32,56] 96 144 192
(56, 72] 144 192
(72, 96 192
The confoifg urheeh edounad ! st er eya rsedawarl d e < ofnmrpd yu @va & lhe p3 . i
Table 37 table of Configuratiaof duatchannel stereo souréequencyarea
kb/ s srcTil e srcTil e srcTile srcTile
<=48 64 96 144
(48, 64 64 96 144
(64, 96 144 192
(96, 12 192

T henfciog ua fau licthim n n e |

s o warrceda afl rl e cwenpd yi ™aibtlhe p3r8o.vi si on

Table 38 tablef configurationof the Multi-channel source frequenayea(bit rates converted to channel pajr

(kb/ s) srcTile srcTil e srcTile srcTile
<56 64 96 144
(56, 75 6 4 96 144
(75, 10 144 192
(108, 11 192
The confoifgbhthéet s our c earferbead Uue nccoymp | yi mvalilhe p3 Dwvi si ons

Table 39Tableof Configuration of HOA source frequenayea(HOA2/HOA3 s 2-order HOA3-order HOA)

(kb/ s) srcTile srcTile srcTile srcTile
192 (HOA2) 6 4 96
<=128 ( FOA) 96 144 192

&
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256 ( HOA2)
[ 256, 384]
192 ( FOA)
320 (HOA2) 144 192
512 ( HOA3)
256 ( FOA)
[ 384, 480] 192
[ 640, 896]
The confoifgfuBr asteigouneimd ehmeo nhoi f h equency Ibrtghde doamrgteitt Udtr e
arehall compl yi mfvalilhe p4®.vi si ons
Table 40 SFB t adfl eS®AEuUemad f yurmiagphi eoqnu e nccoyn shitasatrdigre g
frequency
kb/s tT_SFB 1 t T_SFB t T_SFB t T_SFB
<=32 0 2 4 6
(32,56] 0 2 4 6
(56, 72] 0 2 4
(72, 96 0 2
The c¢onfoitghuer aSFH Bo nsuengnde rmtakeeh a nnel -6t e g @ e ncoyngshitadntedd n g

target drelmalelncoyompl| wi Mvahlhe p4Ddbwvi si on
Table 41 tableSPB soqie gaue arnadmdneme bif gt dfebelqpquié ncy
consttauvugengdmreaguency

kb/s) t T_SFB t T_SFB t T_SFB t T_SFB
<=48 0 2 4 6
(48, 64 0 2 4 6
(64, 96 0 2 4
(96, 12 0 2
The confoitghuer aSFBonsequence conf i-ghaahth éfbnehgrugebgnuciyr ebnaenndt

constituting

ahebbbdtgeompt gigivehlby p42dD.vi si ons

Table 42 table of configuraticsf SFB sequence number of medtiannel highfrequency bandonstituting

targetfrequencyarea (bit rates converted to channel pairs)

(kb/s) t T_SFB t T_SFB t T_SFB t T_SFB
<=56 0 2 4 6
(56, 75 0 2 4 5
(75, 10 0 2 4
(108, 11 0 2

Theonfi gutrisdFiBos equemc ¢ hreu mb -f tr e ute @okdyi ghitet nitthaur igregt

freqguembdwnl!l | compl yi fvalhilhe p42.vi si ons

8

t

he
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Table 43 table of configuratiasf SFB sequence number of the HOA higbquency bandonsitituingt  he
target frequencarea(HOA2/HOA3 is 2-order HOA/3order HOA)

(kb/s) t T_SFB t T _SFB t T_SFB t T_SFB
192 (HOA2) 0 2 4
<=128 (FOA)
256 ( HOA2) 0 2 4 6

[ 256, 384]

192 ( FOA)
320 (HOA2) 0 2 4
512 ( HOA3)

256 ( FOA)
[ 384, 480] 0 2
[ 640, 896]

7.10Syntax, Semantics, amkcoding Process of Inverse Temporal Noise Shaping
7.10.1Syntax
The soginhteextpmoiase shaping side i pfovimsgiiatkhd ¢ SAhal | CQ

Table 44 Syntax okmporalnoise shapingideinformation

Syntaxof temporalnoise shaping de information bit number mnemonic
DecodeTnsSideBits() {
for 1=0;i<2;i++){
tnsEnablei] 1 uimsbf
if(tnsEnable[i] == 1) {
tnsOrder[i] 3 uimsbf

tnsOrder[i] += 1

for (j = 0; j < tnsOrderf[i]; j++) {

tnsHuffCodel[i][j] uimsbf

7.10.2semantic

tnsEnableli] 1bit, used to indicate whether ththiTNS filter isenabled 0 indicateglisabled
and1l indicatesnabled.

tnsOrder]i] 3bit, used to represent the order of the ith TNS filter, with a maximum of8e

tnsHuffCodeli][j] Used to indicates tiituffman coding results of filter coefficient of theider of

H
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the ith TNS filter. The maximum value of theaximum ordei.e., tnsOrderf]i])

of thetns parameteis 8. There is a corresponding Huffman codeetdtit each
order of tns parameter. The Huffman code tables (including codewordbea
numbers ofits) of the tnsparametergrom orderO to 7 slall comply with the
number ofbits in Tables B.25 to B.32.

7.10.3decoding process
7.10.3.1 Overview

The basitempparoalssse s hapingl,fy®ndgeec ddildng wasnd fiiaksdr s e
perfoometdhe dHadnfgmanol ts of the filter coefficient

frequency bands corr eb ploteatrion go bttt i @ma d th e TaN VSR E rtsepre ¢
te mp onroarssheampg .

7.10.3.2 Decoding and inverse quantization of filter coefficient

Thempowroailse shapndigc déyk doefp riesf  ecti on coefficients.
filted tHhe8acanmal order of the filter per frame i s
codng i sedoar fgdaramtrieZfddecti on coeéfi Eaeht damemnhéfieorenc
coef fhiacsi eantcor r espondiwhg sthe sfhmd i reoovditshiadaibe 8. B22 5

The Huff man dedohdei nfgi Iptreorc ecsssef f i ci ent guathhi £atiten
coefficieht TOIS fheter in itntghecuaupboreptpnd ndanbkeg thald lean,
dedotbhe Huf f man codeword t naldufgfu@ond e [zia]t[ijoln ii m dtelxe
The quanti zed afbitlati enre dc cbeafsfeidc ioenntt he scal ar quanti za
the quanticlateadomt hidreddiegtp The scal ar quantization <c
nouwni form scal ar qu ansthiazianypvliotnh c pd @waitbsied @Bs. 3Bhi c h

7.10.3.3 Inverse émporalnoise shaping filter

Thempowroails e s hapi ngr auosPessl tuepr lEeo egimtem cy rangest bert we
groups of fil{é&ébdHares5ndOIIpedt ianaedl y 5400Hz, 20000Hz]
I f t hienfgeagbtnsEnabl i bilupodquadlenverbk,e ttlekenpor al noi s
iper fortmeaed fornequency rangdé dgardotugps.ponding to the i
The input of the filtering algorithm i s tohbeai MRGAT
t hr oduegchandffr.equency daomaiin fpielhitdeoorMMET r sammeccor di ng t o a
pr eidofeitlt ering algorithm based on reflectfiobhowbe§!
psewcdde:
mdct-f kjar Coef-LJ]t hsOnd8&tlajt e[t nsOrder
for (i <=2;tns-gr=d er; i
mdc t-fpkar Coeff[i] * tnsStatel[i]
tnsState[i + 1] = parCoeff[i] * mdct[ k] + tns
}
tnsState[ 0] = mdct|[ k]
Wher e, Kk i ssetghuee nfcree gnddcmbcbyikit lae e DCT spectratt hcoeffic
frequency, parCoeff,isnsB®erederfberdéebndTbNBeBbi hteents
history
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7.11Syntax, semantics and decoding progegsrse frequencgomain noise shaping

7.11.1Syntax
The sogfihmaguwWeomay n noi se shaping side inffabimat 46n sh

Table 45 Syntax of frequen@omain noise shapirgide information

Syntaxof Frequencydomain noise shaping side information number of bits| mnemonic
DecodeFdShapingSideBits() {
if (IsfLbrFlag == 0) {
IsfVgindex[0] 8 uimsbf
IsfVgindex[1] 8 uimsbf
IsfVgindex[2] 7 uimsbf
IsfVgindex[3] 7 uimsbf
IsfVgindex[4] 6 uimsbf
IsfVgindex[5] 5 uimsbf
IsfVgindex[6] 5 uimsbf
}else {
IsfVgindex|[0] 8 uimsbf
IsfVgindex[1] 8 uimsbf
IsfVgindex[2] 7 uimsbf
IsfVgindex[3] 7 uimsbf
IsfVglndex([4] 6 uimsbf
}
}
7.11.2semanit
IsfVgindex(i] Used toindicate the quantization index of theth subvector in the vector
guantizatiorof LSF parameter .
IsfLbrFlag Used taindicatelow-precision LSF quantizaticendcoding. When the average k

rate per channel is greater than 32kb/s, IsfLbrFlag is 0, indicating-phégfsion
LSF quantizatiomndcoding. When the average bit rate per channel is less th
equal to 32kb/s, IsfLbikg is 1, indicating lowprecision LSF quantization codin

7.11.3decoding process
7.11.3.1 Overview

Aspectral guanti zati ort hreoilsPsCG@Ed@tpri anlg sd reaxcehéndi méue@ p e
frequency domalTlm kP&ssgdesch apilinsg.cvad lcudeat ed anids t he

shapedbe kywceonthaderorresponding spectral envelope i
obt aidedgitiya biitss tcradbeagmu de®fc@ardderi nver se shaping is p
Inversentyedamai n maad indne ssuldaeDk nmar amet er inverse qua
conversion, andomavereei §eegqhaptng.

5
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7.11.3.2 LSF parameter inverse quantization

The quaahdaditad B8df parn ametearf or mewe cbtyo ru sqgiunagh gtuteTaht e o n
structure of the vect o+t gsgpanitti zvaetcitodhrh legogdier ttii azbal toein oi ra
| opvr eci sion vector quantizatiormirdatdes .t aWh e ,lagstfdleturs
hig9hecisionuseddewhahl!| &€sf &bprrFelcaigs iiosn Ulgd dteh et albolwe i s

The di mension of the LSF parameter is 16.

The stafuchimgheeci si on codeitwsdlalgEeheé sL 8B sV eltifvatvase:dt wo

swbectors with di mensiuonberaef o09c ebdi et aff &brmentdh es hawh i c h
comply withiTabbes sBoB&t bgtelBe 35esi dual vect dr icguan:
di vdi e o fviewd ogisb wist lofdi3me Bsi @nu ntb,e rasn do €40,0 eat nsda bthheet &
7, 6, 5, sémadolinbp,| ywhwicthhi gplrloevs sB.oh6s t o B. 40.

The stafucltdpereeci si on code itsabalgeeh é sL @B s evdi ildeetwes : t wo

suwbectors with di mensnuombse rosf oOfc ahdiét sT aibrh etdlfadshea 8 | a n ¢
comply withifibhdl pBoBi24il ®2ffshestreegge dual vedtos guantdi
i nto t-heeteorsu bwintsh odi lendinumber 8, odcnodiiett lkeaibh ethe 7,
whigshtaloimp!l yp rwivtiitsiadod 8. B54 3

According to the LSFVgqlndex parameter obtained in
codabl ehage dngteacgteocriorobt ai de dad théhdsduagghe dnsdt eaqyteo r2

vect odrhleBReparmemeat evral ue vector obt ati hmeddliendv etrosgee t hiea n
parameTlkee LSF par asnedleimp imerawp niehcatboireo nB. 4 6 .

7.11.3.3 LSF parameter conversion

Thle&Epar anesh aavesdr ttLoPpaar amet er s, eadna U M@ np aroamestrdar s. T
of LSF psatalmmpley swi tihn pgs®otiis®@rmine 3GPP TS 26. 445 ( Re

7.11.3.4 Inverse frequencgomain noise shaping processing

The inver sdeo mfan enquneoncsye shaping consists of two st
inverse shapomgdsdIPE€ basctral asvekebdbbpbewsal cul ati on
St elpcalatie the LPC spectralbaseddlecapé Cofpaeacniet £r s
principle is shown in formula (24).
AN OGR D e (24)
R —
where | pcEnv[k] is thethPCrceguabeins atlh eelnR/@ | cogpeef foifc i

Filrypgtt he L PG wceoegfhftiecdi,enatnd t he weighting process
AnLPC weightiing chtd&hrecjdpsartuds as foll ows:
GAMMA _LPC = 0.939999998
weight Factor[ 0] = 1.0
for tio =l plcOrder :
weight Factor [ F1]] = wxAMMA HaPcC or [ i

end
where GAMMA_LPC is the initial wvalue of the LPC we
weighting coefficient, and | pcOrder is the LPC ord

P



T/UWA09.1- 202:
TheéPWeightingi solenff EplktibgntLPC par ameeteghted obP@i par

wei ghtedLpc.

Secondl ypr etchiesiloonw LPCi spé cdutaad efemlvied o e

Thwei ght ed L PCsrpepoatdaatedd eatcdmp | ek o € Anfleban t hreotmprted L P (
parameters rot-ptetpsioandPChspéodovi ak eenvel ope

The-rprteati on of the LPC parameters is as foll ows:
for (i = 0; i < | pcOrder + 1; i++) {
tmp = i * Pl [/ 512
real Part[i] =oswetimgph)t edLpc[i] * <c
i magPawdi[gHt=edLpc[i] * sin(tmp)
}
Wher e, real Part and i magPart ate¢edtPE€E pealmandr i ma

respectivel y.

The numbeot bé pomptex FFT-piech&PRonaemiet &appb ddaal

t PBEOOYE 0 WoODMe& numbeéenlt efvrodfci si on LPC spectral envel
256 .

Thiyrdthe interpolatedosbP@idisplediteiaall vyeoimet Empenkdt on
rawLpcGain to obtain an interpolated LPC spectral

Step 2: CatawldatLeCt specul al envel ope based on the
The MDCT spectrum i sbadnidist Hedlenhn§ebesEher alfersaee vay |
LPC spectsat eavhl|l spbdband isandallcRIC a$ pelc tarsalt heen vseu
number-bahdsubsed i-bad8, candh gylampkpbdwivti sTiadrn s iBn 4 7.
Thmet hod of inver seads Hedilomlhspu lotaxheesds | INRYCi itsp enid & thil p le |
byt he MDCT spectrum t o oobbttaaiinn etdihrtv lentDsGelg-diforpeact une nnowyi s
shaping.

7.12Inverse MDCT decoding process
7.12.10verview

Thienver saé pMDGMr tohne wa ardotwr ol par abnye tpeatrhseionbgt 5 h e d a m
the decoded MDCTE ac b e foh iodchid eati mean s tdrountati end atuidmeo s i gn ¢
Accordi ng wion ddoiofefrde m ot paramet ees MDCleis divided
categories:

I f t hee dvo mtdroavl parameter is equal to O0x0 or O0x2, ir
cuitn  wi nd @2wW,H®ti meyrerise tirsanpgé off earhnee dMDALCAI s pletcaarrum t
reconst r-diemaidn ts imgn al of thefcaofeenhe fr amamanbhhac ff &

signal i s addefd abnbe t he s ec amdnal anctse @ ntail meef t he pre
the outputusigmialfoédmehe c
I f t hee dvo mtdroavl parameter i s equal t o -dOwt3,wiimddhe,attihr

2048 imeerise tsamefrdmmeeMDONR spectrum to odbdmdinn t h
signal of ambe atrditfe rppme -f ffiarmet oHaltfhe demainsdasdgbeEt t i
overl apped with the I ast short framd faimehdeél pstevsh
framehefprevious framel tof obheaioauthenbutt pamesi gna
I f t heedvo mtdroawWl parameter is equal to 0x1, 26patnt s,

3
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i nvetrrsaen sifsor me rrfeosr preecdtnMDEMTY coef ficients of 8 short

de nter|l €dveaegpedbDhemdbswonddwl ocmamen sdweralldsspapmide added
obtain the output signal of the current frame.

7.12.2Definition of windowed

The forms of window type are as foll ows:
abLong window: LONG_SHORT_TRANS ndMdWDOW, t wha chemngt
poi.nt s

b)Cwitn wi ndow: LONG_SHORT_TRANS_ WI NDOW, consistir
l engt hpof,A8®2 doofi nNt,s a right half sipnoei,ntegsdd@ow w
poimft sO

c)Cut toiung wi nHH@RT_LONG_TRANS_WI NDOW i xtosnG,i sai hgft
sine wifnd®?w po8mft sl, and a rigfhtl®h2ad fp sii mtes wi n

dShort window: ONLY_SHORT_WI NDOW, g odg,inrwsi twh n& osvh
wi ndawsda per fr ame.

7.13HOA spatial decoding
7.13.1Syntax
Theynt dOAoBpati al decodprnogv isshiadbls codnpl y with

Table 46syntaxof HOA spatial decoding

Synb&#0OA spatial decoding bit nu mnemo

HoaPostSynthesisFilter() {

if(spatialAnalysis == 1) {

HoaCoreDec()

7.13.2semantic

spatialAnalysis Used to mdicate the spatial analysis tyfp@r thesemanticof spatialAnalysis
refer to section.7.2
HoaCoreDec() Used to ndicatesound field component synthesis and HOAtkgsis decoding

7.13.3decoding process
7.13.3.1 General rules

Dur HOQA spatial decoding the virtualatdqipe @neczosdswglinlal
t he target virtual s paer aekeecro nesdt h o 0 b g-th e cpoidEtnog eng g i 1 g
Avs3Post Synthesis() to obtain the decoded HOA sign

7.13.3.2  Principle of sound fieldeconstrugbn byvirtual speakes

The HOA coéfuihreti leanlit ss p eeackbentsd rruct .tshseu nsionugn dt hfaite Itdh e

%
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pHihP Qi s in sphersiycdle mifoorrredienmaa tt(e2 5) .

S

nikekPRQ B> Q0 QiB Eo0 DR =B e (25)

wheredescahe radi uds nafis ctahhee sapzhilerued,is c ihgalody lien,diskc at e
the wave veélddgictayhe aomrdem nQ@bQRiri nodfi ctahtee sSHQA.e spher
radi al bakiimsdifcuantcetsi otnhéey +Hrma qnidn arastpesnrititttea | hardnoni ¢
an@oé pindi cddOAs cobfAimar et . HOAissefdf iaci eamt appr oxi me
ofasound fowdrdl apBwi mgpheri cal harmonic according to
sampling point of the HOA signal, the spaitdal S 0

reconstructed.
7.13.3.3  Virtual speakers

The HOAespatial aanddopdtescwadfimmagm vi rtual speaker di st
di stri bwtdeossniithnihoonr mati on of K virtupitamipéekéeémns exwii
horizont al angle index. K is a poaidetiisvter iibruttege ro ng
spherical surface. Thleu dbase s¥ t | astpihteud ec ad oislug farce Y r
speakers are | ocated at the intersectiArneap odbniitiss ioofr
the virtual speaker is shown indEfuguf( &>1a).elad@@bnedt ptdhee:
mt h | aatrietaucdsudleast i t uldnéd nada idles ehsorti zont al angle diffe
virtual speakershdiatribdeedobh @Ottt hids Ka vd a & iutail v e
andmlOTm. Whee>n GJ) nditchpdi dgasnhydlief f er ence bet ween any two
t het m | atrietaude

1st latitude area

mi-th latitude

m-th latitude area ;
circle

mc-th latitude
circle

(L—1)-th latitude area
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Figure 11 Division of virtual loudspeaker area

K virtual speakers are distribut ade a@ann do nteh eo rd insotraen
adj acent swieratkier s on timaetiecdamey | tal é tdddreif zorethale sa Mdel
angdifferences between all adjacent vi<gU,uawhiesrpesak e
the horiedinftffadr emagailbet ween adjacentthiilrdtuiatt udep eadki
the K virtual «tsipelakteirtsydeandoitlhei sm a tlijaetoiatre¢doet | ¢ ¢hien ¢
the equato. Amos@ t he hoédaitfofhetrdebn caen ghuelt ween adj acen
| at iatrieche | ediumagor i s t hdstg mablutiersitn, add redp =t dkaedress dien t h
The distribution of virtual speakers is shown in F
An i ndex nidsietuhsee dp otsoi tii ons of the K virtual speaker
i ndex sanpli tdegl e index and a horizont al angla&a inde
virtual speakerteldEstcobueeretd bh according to the p
horizont al angl e and ot hoebthaa mi zt chret aclo ra regslpeo nidn chegx h o
horizont al angle difference betsveneatanydedgacknt s
horizontal angl es oifkattihteude iadiulat dane eksdpeaerdstiairen ehdo, r
angl e afndtexesot her obitrt m&ld sagceakds ngst oekcopmpaticashe ( 2
angle indexes oifskthaei wed taadorsgpieragketrs formul a (24)
The pitigdhn ca nmil teenhdidaxn g fl-telh hei kt ual speaker anmanhge t he
foll owing formula (26).

.« 7 €080 (26)

whetgienditclae ersadliaursg ot u & hvehtelr e itretpiede ker is I ndatates
rounding.
The converbBétowebmrimbdémat alhheeamigt entaaldsamgl é oil h @evs
The hor i zdeamtda It heen chlog i zko n o &tl i Bwigrkteu d In dsepxe ak e s perakreg
meethe following formula (27).

—7 T € 0B 27)



T/UWA09.1- 202

Figure 12 Distribution of virtual peakers

7.13.3.4 HOA coefficient calculatiomf virtual speakes

Firstly, the vd ritrufadr nsapteiackne ri satptarisbeudk. The virtual
position information of the virtual speaker, and t
the horizontal angl e i nf otrhnea tviiorntiusadl tk escppedaski étni aln 9 pd ¢
i ndiexeh.e pitch anighdiecdagbhotranatdamql e i ndex, andishe h
i nditcead by the horizontabt ahgsei r hnadx s lpdya iK®dr riédsbi encg( )
bitstreaattitdnmdr eset val udé agohfe tvhier tvu alt usap e askpeera keerrg | e
the virtual speaker index basisldx. The Jyantheal S|
pticahn gl e36Thdepreset values of virt uailiasbpleea kBe.r4s8 .s h al
Then, the HoaCoreDec() efavaut adlesspbodak éllOAlba o d ft thoei
virtual speaker . Whehcicentcul ati nhg bthhbeed$sl®Adr gotd o
values <corresponding to the horizontal angle ind
trigonometric function t aded =i ne hfeu nd tnied infnuynactita eotnlc evre
angl eof nililrat ual speakeerfaretOd3Wh.rmadt@

w1 R OOEQ ' &0
P OGa O &0 «/ 80
- _ o i (28)
PiQE oo Q- 60 -/ 60
v - x =
b [ ED O Q. 60 </ ¥
Wl WEOOH Q! o/ 80
. 1P i "(lz‘td)&).dlg _ 6—0 ./ 6_0
wE ¢ . . L e (29)
PO e Qe ! 0 «/ &0
I'p
gl WO Q — 6—0 «/ 0

57
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According to the horizontal trigonoimedgiirce ffuuwredt iom
corresponding to the horizontal ,amglfiersfPpeld pomut ae
Wi B OOEQ -+ &0
Qo ha ot &0 <4 &0
i Qs . o e (30)
i oodQ - 0 £ 60
v N o )
by | @ood QL 6—0 L ¥
Wi @oaQ £ - 50
. T addo - 50 L 80
wé+~ . L RS (31)
PR O os QL 60 4 60
I’p - x A
bl @HOEQ — 60 L ¢
WheN is 1024, and the pitch trigonometric f ualclti on
comply with Table B.49. The pitch trigonomethdiec fu
are composed of trigonometric function values cor
pointlsomgctNude and N | atitude coils on a preset sp
table is thettohguvabmetcbcréasaponding to the pitch
l ongcobubdse, and the horizontal trigonometric functd.i
to the horizont al anglenitmnhe x| atfi tt hete i ndielrsecti on
The method for calculating the HOA cpefabhiydiesntofofi
speaktkaleimpwiit h Tabl e Bdidn/di tdtae eaze ntuabhl é,nf or mati on ¢
posoh i nfor mat isopnh ean ctadiensdpircébge@ettacnngl e i nf or mati on ¢
speaker's positionspmémircena ltinnalu radferalee davhael uper eosfe tt he HO
i ndi aehteesdi recti olm pmdaeamet er in eac
The HOA coeffishiaednt coxmpd ¢ @va i lhe p4dOvi si ons
Table 470rder to3-order HOA coefficienexpresions
m n HOA coefficient express
0 0 i_
Q7
O.. .
0 P %Ki
¢ A
1 +1 ® 2oERi0
¢ A
O . o nv 2
-1 P O0Ei0ET
¢ A
Table 47 (continued)
m n HOA coefficient express

B
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+2 P p_i QA 1 ¢®©
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7.13.3.5 Sound field component synthesis and HOA signal synthesis

During HOA spattheailrtdadods mggakerr esi doal tsh rdonad 0
podéecomricmggessing, as well asoft Mehrat aladuéseteaidesgti Qe €t o
obtain the decoded HOA signal

HoaCoreDec() synthesizes the vi of uvaihretsupaela ksepredaski egrn ai
field cdmpoorbetnate,n synt hesi zed HOA signal recoverysSi
mul tiplying thef wvrth@Aua tbea Ehieie evkienttu a Ir esfpeera ktéoB 2f $oi rgmmual | a

D
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T QOE U QI OBQREQM e (32)
Wherendhscathe HOA coef fuitretemd!l mapeaker. The size of
i ndiscathe number ofi ndiisrctauhael nsupnebaekeA os€,0o &M f | ¢ inektristca, a |
the virtual speaker siingdiachatvehiet oumbert bf divmebhsbBobns
Finally, the residual signal is used to adjust the
are added to obtsaigmatthe decoded HOA

8 Lossless audio decoding

Lossless audio decoding shall comply with provisionShapter 8 of GB/T 33475.3018.
9 Metadata.decoding
9.1syntax and semanticd metadata bitstream

9.1.1syntax

The sgihheaxmetadata bitstream shall comply with Tabl

Table 48 syntaxf metadata bitstream

Syntaxof Metadata bitstream number of bits| mnemonic
Avs3Metadat aDec () {

smFl ag 1 uimsbf
if (smFlag == 1) {

Avs3SmbDec ()
}
dmFIl ag 1 uimsbf
if (dmFlag == 1) {

Avs3DmbDec ()
}

9.1.2semantic

smFlag 1bit, indicating whether there is a static metadata bitstream in the current frar
no, '1:yes

dmFlag 1bit, indicating whether there is a dynamic metadata bitstream in the current
'0" no, 1"yes

Avs3SmDec() Decoding of static metadia

Avs3DmDec() Decoding of dynamic metadata

9.2 synta andsemantic®f Static metadata decoding
9.2.1syntax
The static metadata decoding syntax shall comwitly Table 49.

Table 49 Syntaxof Static Metadata Decoding
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Syno®&xatic metadata decodi bi tmbreul mne mo
Avs3SmbDec () {
b_vrExt 1 uimsbf
basic Level 3 uimsbf
if((basicLevel == 0) || (basiclLevel
BasiclL1()
}
if(b_vrExt) {
vri ExtLevel 3 uimsbf
if (vrExtLevel == 0) {
Vr Ext L1()
}
}
}
9.2.2semantic
b_vrExt lbinhdi cdtaiteuxpt eofded st Ati cumet at ayé
basic Level 3bit, indicating the |l evel of basi
c.21, "1°': Levell configuration i
vrExtLevel 3 bits, indicating the Il evel by euwn
extended metadata, corresponding
BasicL1() | ncilnbgdsi ¢ static metadata decodinc
VIEXtLL() I ndi cattemdjede st atic metadata decod
9.3syntax and semanticg dynamic metadata decodin
9.3.1syntax
The dynamic metadata decoding syntax requirements shall comply with the provisions of Table 50.
Table 50 Dynamic Metadata Decoding Synt
Syno®ynamic metadata decodi bit nul mnemo
Avs3DmbDec () {
dmLevel 3 ui msb
for (i = 0,; i < numDmChans; i ++) {
muteFl ag 1 ui msb
transChRef 5 ui msb
Table 50 (continued)
Dynamic metadata decoding Ssnumber mn e mo
smbol
if (dmLevel == 0) {
Avs3DmL1Dec ()
}




T/UWA09.1- 202

if (dmLevel == 1) {

Avs3DmL1Dec ()

Avs3DmL2Dec ()

9.3.2semantic

dmLevel

muteFlag

transChRef

numDmChans

Avs3DmL1De()
Avs3DmL2Dec()

3bit, indicating the level of dynamic metadata. '0': Avs3DmL1Dec() correspor
this level, '1": Avs3DmL1Dec()rad Avs3DmL2Dec() correspond to this level
1bit, indicating whether there is dynamic metadatayé3;:'1": no

It indicates the number of object channels, and should comply with provision
the semantics of object_channel_number in Tabl A.

5bit, indicating the physical channel index where the dynamic metadata takes
Used toindicating he number of object channglshallcomply with the semantc
of object_channel_number specified in Table A.2

indicatingdynamic metadata decodiagjthel.1 level

Indicatingdynamic metadata decodiagithelL2 level

9.4 Syntax andsemantic®f Basic static metadata decoding

9.4.1Syntax

The syntaxof basic static metadata decoding shall comply witlviptensin Table 51.

Table 51 syntawf Basic static metadata decoding

Synob8asic static metadata dgnumber mn e mo

BasiclL1() {

audi oProgr amme ()

numOf Content s 2 ui msb
numOf Contents = numOf Contents + 1
for (i =fContert apmD++) {
audi oContent ()
}
numOf Obj ect s 3 ui msb
numOf Objects = numOf Objects + 1
for (i = 0; i < numOf Objects; i++) [
audi oObject ()
}

numOf Packs

3 ui ms b

numOf Packs

= numOf Packs + 1

Table 51 (continued)
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SynboBasitci cstmet adata decodi nfnumber mn e mo

for (i = 0;

< numOf Packs; i++) {

Audi oPackFor mat ()

}

numOf Channel s

5 ui ms b

numOf Channel s

= numOf Channels + 1

for (i = 0; < numOf Channel s; i++)
Audi oChannel Format ()
}
}
9.4.2semantic

AudioProgramme()

AudioContent()

AudioObject()

AudioPackFormat()

AudioChannelFormat()
numOfContents
numOfObjects

numOfPacks
numOfChannels

IndicatingAudioProgramme() decoding, all AudioContentilems are
combiredtogether to form a complete "nimg"

Indicating AudioContent() decoding, which dig a description of the audi
content, including parametestich as language (& dialogueexisty and
loudness

Indicating AudioObject() decodingthe objectis used to associataudio
contentwith format

I ndi cAtdingPackFor mat ()padkocmngi g,
Audi odhFaonrnried tepms| ongi ng to each
stereo

Indicating AudioChannelFormat() decodingdescribing a single audic
waveform

2bit, indicating the number of audioConterit¢mdincluded in BasicL1()

3bit, indicating the number of audioObjectit§mscontained in BasicL1()
3bit, indicating the number of audioPackFormaginsincluded in BasicL1()
5bit, indicating the number of audioChannelFormatifyes included in
BasicL1()

9.5 Syntax andsemantic®f basic static metadata program layer decoding

9.5.1syntax

The syntaof basic static metadata program layer decoding shall comply with provisidable 52.

Table 52 syntaxf basic static metadata program layer dkicg

SynoBasic static metadata progrnumber mn e mo

Audi oProgr amme () {

b_audi oProgrammelLanguage 1 ui ms b
b_maxDuckingDepth 1 ui ms b
b |l oudnessMetadat a 1 ui msb
b_audi oProgrammeReferenceScreen 1 ui msb

&3
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i f ( bPraowgdiaommelLanguage) {

audi oProgrammelLanguage 4 ui msb

Table 52 (continued)

SynoB8asic static metadata progrnumber mn e mo

if (b_maxDucking

Depth) {

max Ducki ngDept

h 5 ui ms b

if (b_l oudness Me

tadata) {

LodinessMetadat a()

if (b_audioProgr

ammeRef erenceScreen)

Audi oProgrammeReferenceScreen()

}
numContents 2 ui msb
numContents = numContents + 1
for (i = 0; i < numContents; i++) {
ref Contentl dx 2 ui msb

9.5.2semantic

b_audioProtammelLanguage

b_maxDuckingDepth

b_loudnessMetadata

b_audioProgrammeReferenceScree

audioProgrammelLanguage

maxDuckingDepth

numContents

refContentldx

1bit, indicating whether audioProgrammelanguage fitibts in
AudioProgramme(), '0": no, '1": yes

1bit, indicating whether = maxDuckingDepth  exists
AudioProgramme(), '0": no, 'yes

1bit, indicating whether LoudnessMetadata() exists
AudioProgramme(), '0": no, 'Yes

1bit, indicating whether there is €
AudioProgrammeReferenceScreen() in AudioProgramme() with
no, '1:yes

4bit, indicaing the language of the dialogue in AudioProgramme()
Chinese, 'l English, '2": French, '3" Spanish, '4". Portuguest
German, '6* '15" reserved

5bit, indicating the maximum allowable automatiecking depttfor

each AudioOfect() in the program, with a value range 7,0]

2bit, indicating the number of refContentldiems referencd in

AudioProgramme()

2bit, indicating the index of
Audi oProgr amme ()



LoudnessMetadata()

T/UWA09.1- 202

on the loudness algorithm iMU-R BS.1770
AudioProgrammeReferenceScreen( Indicating a <reen size decoding interfacghich standardies the
referencéproductiorimonitoring screen sesof AudioProgramme()

9.6 Syntax andsemanticsf Basic static metadata content layer decoding

9.6.1syntax

Indicating a loudness decoding interface, which corrects audio b

The syntaxof basic static metadata content layer decoding shall comply with provisidable 53.

Table 53 syntaxf basic static metadata content laglecoding

Synbéaxshi c static metadata contenumber mn e mo
Audi oContent () {
contentl dx 2 ui msb
b_audioContentlLanguage 1 ui msb
b_l oudnessMetadat a 1 ui msb
b_dialogue 1 ui ms b
b_numCompl ement aryObject Group 1 ums b f
if (b_audioContentlLanguage) {
audi oContentlLanguage 4 ui msb
}
if (b_loudnessMetadata) ({
|l oudnessMetadat a()
}
if (b_dialogue) {
Di al ogue()
}
if (b_numCompl ementaryObject Group) {
numCompl ement aryObject Group 2 ui msb
numCdmpnent ar yObj ect Group=numCompl
for (i=0; i < numCompl ement ar yObj g
numCompl ement aryObject 3 ui msb
numCompl ementaryObject= numComp
for (j=0; ] < numCompl ementaryO
Compl enyeObtjaerct | dx 3 ui ms b
}
}
}
numObj ect s 3 ui ms b
numObjects = numObjects + 1
for (i = 0; i < numObject s; i ++) |
ref Objectl dx 3 ui msb
}
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9.6.2semantic

contentldx
b_audioContentLaguage

b_loudnessMetadata

b_dialogue

b_numComplementaryObjectGrot

audioContentLanguage

numComplementaryObjectGroup

numComplementaryObjéc

ComplementaryObjectidx

numCbjects

refObjectldx
Dialogue()

LoudnessMetadata()

2bit, indicating the unique index value of AudioContent()

1bit, indicating whether an audioContentLanguage festibts in
AudioContent(), '0": no, 1yes

1bit, indicating whether LoudnessMetadata() exists
AudioContent(), '0": no, }es

1bit, indicating whether a digdoie fieldexistsin AudioContent()
‘0" no, '1" yes

1bit, indicating whether the numComplementaryObjectGroup |
exists in AudioContent(), '0": no, 'Yes

4bit, i ndicating ue ei n aAugduiaog
Chinese, "1'.: Engl i sh, t2
Ger ma+«1,15'6' reserved

2bit, indicating the number afomplementaryobject groups in

AudioContent()
2bit, indicating the number ofomplementary object indexe
ComplementaryObjectldx, included in the

ComplementaryObjectGroup

3bit, indicatingan index value ofcomplementary object in th
specified ComplementaryObjectGroup

3bit, indicating the number of refObjectidtems references in
AudioContent()

3bit, indicating the index of the objdatluded in AudioContent()
i ndi @aatdilnoggue decoding i ntheirn
theeaont ype

Indicating a oudness decoding interface, which corrects at
according to the loudness algorithmTJ-R BS.1770

9.7 syntaxandsemantic®f basic static metadata object layer decoding

9.7.1syntax

The syntaxof basic static metadabbject layer decoding shall comply with provisiam3able 54.

Table 54 syntaxf basic static metadata object layer decoding

Synbéaxshi c static metadata objednumber mn e mo

Audi oObject () {
objectl dx 3 ui msb
b_auGbijoect Language 1 ui msb
b_dial ogue 1 ui msb
b_audi oObjectl mportance 1 ui msb
b_di sabl eDucking 1 ui msb
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b_interact 1 ui msb
b_gain 1 ui msb
b_headLocked 1 ui msb
b_mut e 1 ui msb
if (b_audi oObjectlLanguage) {
audi oObjectlLanguage 4 ui msb
}
Table 54 (continued)
Synbéaxshi c static metadata objed bit nu mnemo
if (b_dialogue) {
Di al ogue()
}
if (b_audi oObjectl mportance) {
audi oObjectl mportance 4 ui msb
}
if (b_interact) {
for (i = 0; i < 24; i++) |
Object Name [i] 8 ui msb
}
audi oObjectlnteraction()
}
if (b_gain) {
object Gai nUnit 1 ui msb
object Gai nQFIl ag 1 ui ms
object Gain 6 ui msb
}
numPacks 3 ui msb
numPacks = numPacks + 1
for (i = 0; i < numPacks; i++) {
ref PackFor matl dx 3 ui msb

}

9.7.2semantic

objectldx

3bit, indicating the unique index value of AudioObject()

b_AudioObjectLanguage 1bit, indicating whether an AudioObjectLanguage fieskists in

AudioObject(), '0": no, '1yes

b_dialogue 1bit, i ndi cdatail noggeavehidgt eud iao Ob | e
yes
b_audioObjectimportance 1bit, indicating whether an audioObjectimportance figddists in

b_disableDucking

AudioObject(), '0": no, '1yes

67

1bit, indicating whether AudioObject() allows automatitomatic



b_interact

b_gain

b_headLocked

b_mute

audioObjectLanguage

audioObjectimportance
Object Name

objectGainUnit
objectGainQFlag

objectGain

numPacks

refPackFormatldx

Dialogue()

T/UWA09.1- 202:
ducking'1l: no, '0"yes
1bit, indicating whether an interac figdatistsin AudioObject(), '0": no, '1'
yes
1bit, indicating whether there a gain figdistsin AudioObject(), '0": no,
1" yes
1bit, indicaing whether the perceptual position of the AudioObject() at
element is locked relative to the head.yg&s '0": no
1bit, indicating whether AudioObject() is in a playback state, '0': the o
is being played back. '1": the object is muted
4bit, indicating the language of the dialogue in AudioObject(), '0": Chir
'1": English, '2": French, '3": Spanish, '4". Portuguese, '5': Germaft,56'
reserved
4bit, indicating the importanckevel of AudioObject() '10": the highes
importance, '0": the lowest importance, 115" reserved
8bit, indicating the name of Au
1bit, indicating the unit of objectGain, ‘0" linear, '1": dB
1bit, indicaing the gain quantization interval. When gainUnit=0 ¢
gainQFlag=0, the quantization interval is [0, 1]. When gainUnit=0
gainQFlag=1, the quantization interval is (1, 16). When gainUnit=1
gainQFlag=0, the quantization interval i8Q, 0]. When gaUnit=1 and
gainQFlag=1, the quantization interval is (0, 24].
6bit, indicating the gain value
Audi oObject (), with a sd&l, R2e&]ran

3bit, indicating the number ofefPackFormatlidxitmes referencedn
AudioObiject()

3bit, indicating the
AudioObject()
indicating thedialogue decoding interface, which detailed désog the
content type

index of the audioPackFormatcluded in

9.8syntax andemantics of dialagefield decodingin basic static metadata

9.8.1syntax

The syntaof dialoguefield decodingn the basic static metadathallcomply with provisionsn Table 55.

Table 55 syntaxf dialoguefield decodingn thebasic static metadata

dilmgue fiel dbadeécoditmgiim tmee ad{number mn e mo
Di al ogue () {
di al ogueAttri bute 2 ui ms b
di al ogueType 3 ui ms b
}

9.8.2semantic



T/UWA09.1- 202

dialogueAttribute 2bit, indicating the type of dialeg content, which sdll comply with provisions
inTable 33 in ITUR BS.20762
dialogueType 3bit, indicating the content type contained in dialogueAttribute, whicdll

comply withprovisionsin Table 34 in ITUR BS.20762
9.9syntaxandsemantic®f packaging layedecodingn basic static metadata
9.9.1syntx
The syntayof packaging layedecodingn basic static metadata shall comply with provisiongable 56.

Table 56 syntaxf packaging layedecodingn basic static metadata

syntax of packaghaegclayatidemeti bit nul mnenoc
Audi oPackFormat () {

packFormat |l dx 3 ui msb
b_audi oPackFor matl mportance 1 ui msb
b_transChannel Reuse 1 ui msb

if (b_audioPackFormatl mportance ) {

audi oPackFormatl mportance 4 ui msb
}
typelLabel 3 ui msb
absoluteDistance 5 ui msb
if Laypele == 1 || typelLabel == 2) {
packFormatl D 6 ui msb
if (typelLabel == 2) {
numMatri xOut put Channel 5 ui ms b
numMatri xOut put Channel = numMatr
for (i = 0; i< numMatri xOutputChann
Dir eckteSpsePao si ti on ()
}
}
}
else if (typelLabel == 4) {
nor mali zati on 2 ui msb
nf cRef Di st 4 ui msb
screenRef 1 ui msb
hoaOrder 3 ui msb
}
if (b_transChannel Reuse == 0) {
packFormat Start]l dx 5 ui msb
}
numChannel s 5 ui msb
numChannels = numChannels + 1
for (i = 0,; i < numChannels; i++) {

®
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ref Channel | dx

5 ui ms b

channel TypelLabel [refChannel Il dx] 3

if (typelLabel

== 1 || typelLabel = g

channel PackFormatl D[ref Channel |l

}

if (typetabdbp

channel NumMatri xOut put Channel |

numMatri xOut

put Channel

Table 56 (continued)

syntax of packaghaegcl ayati demetinumber mn e mo

}

if (b_transChannel Reuse) {

transChRef

5 ui ms b

}

}

9.9.2semantic

packFormatldx
b_audioPackFormatimportance

b_transChannelReuse

audioPackFormatimportance

typeLabel

absoluteDistance

packFormatiD

numMatrixOutputChannel

normalization

nfcRefDist

3bit, indicating the unique index value of AudioPackFormat()

1 bit, i ndicating whether ean

in Audi oPackFoyenaat (), "0': n

1 bit, indicating whether the physical channels corresponding t
AudioChannelFormat() in AudioPackFormat() are arran
continuously. 0 indicatesyes and 1 indicates no. Whe
b_transChannelReuse value is 0, the physical channel |
corresponding to the irt AudioChannelFormat() item in

AudioPackFormat() is indicated by the packFormatStartldx fi
When b_transChannelReuse value is 1, the physical channel
corresponding to each AudioChannelFormaifme in the
AudioPackFormat() is indicated by tr&tsRef.

4 bit, indicating the importandevel of the audioObject, '10": highe
importance, '0"; lowest importance, '1115": reserved

4 bit, indicating the description of the channel type, wisbhall
comply with govisionsin Table 57

5 bit, indicating the absolute distance, with a value range of [0,1
6 bit, 031 stall comply with the 5least significantbits of the
AudioPackFormatID specified in Tableir2 ITU-R BS.20941, and
32-63 are usedefined

5 bit, indicating the number of matrix output channels based ol
matrix

2 bit, i ndi-bcaastei dn gn otrhnea | siczeantei o
-'' 3sedwve

4 bit, indicating the eference distance (in meters) normalizead

0
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absoluteDistance andsed in the scerdgased audio productio

process, which can be used for niéald compensation(NFC) audi
rendering, with a value range of [0,1].

screenRef 1 bit, indicating whether the enebased program is related to t
screen

hoaOrder 3 bit, i 8de-basneadxgi niuhne or der

packFormatStartldx 5 bits, indicating the physical channel index corresponding tc

AudioChannelFormat() included in AudioPackFormat() or
startingvalue ofplurality of consecutive physical channel index
corresponding tplurality of AudioChannelFormat(ems.

numChannels 5 bit, indicating the number of refChannelldgms referenced in
AudioPackFormat()

refChannelldx 5 bit, indicating the indexf the AudioChannelFormancluded in
AudioPackFormat()

channelTypeLabel indicating a local variable, mappg 32 TypelLabelvalues. It is

obtained byparsng the AudioPackFormat() function and used in
AudioChannelFormat function

channelPackFormatID indicatinga local variable, mappg 32 PackFormatiDvalues It is
obtained byparsng the AudioPackFormat() function, and used in
AudioChannelFormat function

channelNumMatrixOutputChannt indicating a local variable, mappg to 32
channelNumMatrixOutptChannel, It is obtained byparsng the
AudioPackFormat() function and used in the AudioChannelFo
function

transChRef 5 bit, indicating the physical channel index corresponding to
AudioChannelFormat() included in AudioPackFormat()

The dafiofii tiypelLabel shailmakloenp%¥%. with provisions

Table 57definition of typeLabel

Channel type typeLabel Description
Direct Sp 1 For cbasedl audi o, each channel
] For all otheretypghabel aiéematr.i
Matri x 2
mi ddl e, |l eft and right
) For ebhajseecdt audi o, the channels r g
Object 3 . ) . ]
object), including positi
HOA 4 For dasmre addide,l unyglsdrere systen
Bi naur g 5 For -dhuannel audi o, playback i 4
User Cug Ot her v Usa@arefined types

9.10syntax and semantics of channel lagecodingin basic static metadata
9.10.1syntax

The syntayof channel &yerdecodingin basic static metadata shall comply wittovisionsin Table 58.
n



T/UWA09.1- 202

Table 58syntax ofchannel layedecodingin basic static metadata

Synbéd&kxannedecbdynaghi c static meta bit nu mnemo
Audi oChannel Format () {
channel For mat | dx 5 ui msb
b_channel Gain 1 ui msb
if (b_channel Gain) {
channel Gai nUni t 1 ui msb
channel Gai n_QFIl ag 1 ui msb
channel Gain 6 ui msb
}
if (channel TypelLabel [channel For mat |
if (channel PackFormatl|l B[ channel Fo
Direct SpeakersPosition()
}
} else if(channel TypelLabel [channelF
for (i = 0; i< channel NumMatri xOutpu
matri xCoef [i] 8 ui msb
}
}
}

9.10.2semantic

channelFormatldx
b_channelGain

channelGainUnit
channeGain_QFlag

channelGain

matrixCoef

5bit, indicaing the unique index value of AudioChannelFormat()

1bit, indicating whether a channelGain figgists in AudioChannelFormat()
'0": no, '1'yes

1bit, indicating the unit of channelGain, '0": linear, '1": dB

1bit, indicating the channelGain quantization interval. When gainUnit=0
channelGainQFlag=0, the quantization interval is [0, 1]. When gainUnit=(
channelGainQFlag=1, the quantization interval is (1, 16]. When gainUnit=:
channelGainQRg=0, the quantization interval i8p, 0]. When gainUnit=1 ani
channelGainQFlag=1, the quantization interval is (0, 24].

6bit, indicating the gain value applied to all audio samples reference
AudioChannelFormat()

8bit, indicaing matrix coefficients based on the matrix type, with a value re
of [0.1,10]

9.11syntax and semantic tie objectinteracton field decoding in basic static metadata

9.11.1Syntax

The syntayof the objecinteractonfield decodingin basic static metadashall comply with provisionénTable

59.

Table 59 syntaxf theobjectinteraction fieldidecodingn basic static metadata

2
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syntax of the object interaction fijnumber mn e mo
Audi oObjectlnteraction() {
onOf flnteract 1 ui msb
gainlnteract 1 ui msb
positionlnteract 1 ui msb
if (gainlnteract) ({
gainlnteractionUnit 1 ui msb
gainlnteractionRange_min 7 ui msb
gainlnteractionRange_max 7 ui msb
}
if (positionlnteract) {
cartesianlnteraction 1 u ms b
if (cartesianlnteraction == 1) {
positionlnteractionRange_Xmin 8 ui msb
positionlnteractionRange_Xmax 8 ui msb
positionlnteractionRange_Ymin 6 ui msb
positionlnteractionRange_Ymax 6 ui ms b
positionlnteractionRange_Zmin 4 ui msh
posi tiaocentlinobneRange _ Zmax 4 ui ms b
} el se {
positionlnteractionRange_azi muth 8 ui msb
positionlnteractionRange_azi muth 8 ui msh
positionlnteractionRange_el evati 6 ui ms b
Table 59 (continued)
syntax of the decodingsbhfjectmenagnumber mn e mo
positionlnteractionRange_el evati 6 ui ms b
positionlnteractionRange_distanc 4 ui ms b
positionlnteractionRange_distanc 4 ui ms b
}
}
}

9.11.2semantic meaning

onOfflnteract

gaininteract

positioninteract

gaininteractionUnit

gaininteractionRange_min

1bit, if user carswitchthe objecton or off this item isset to 1,

otherwisethis item isset to 0

1bit, if user can change the gain of the objis, item isset to

1, otherwisehis item isset to O

1bit, if user can change the position lod objectthis item isset

to 1, otherwisghis item isset to 0

1bit, indicating the unit of gaininteractionRange, '0": linear

dB

7bit, indicating the minim
B



gaininteractionRange_max

cartesianinteraction

positioninteractionRange_Xmin

positioninteractionRange_Xmax

positioninteractionRange_Ymin

positioninteractionRange_Ymax

positioninteractionRange_Zmin

positioninteractionRange_Zmax

positioninteractionRange_azimuthMir

positioninteractionRange_azimuthMa

positioninteractionRangelevationMin

positioninteractionBnge elevationMax

positioninteractionRange_distanceMi

positioninteractionRange_ distanceM:

T/UWA09.1- 202:
gaohefosf p@assi bl e user gain i

of [0, 1]

7hbit, indicating the maximum linear gain factor or logarithr
gainoffsetfor possible user gain interaction, with a value ra
of [1,16]

1 bit, indicating whether a Cartesian coordinate systeused
8 bit, indicating the minimum »&xis normalized offset valuzf
apossible user position interaction, with a value rangelof]
8 bit, indicating the maximum-4xis normalized offset value
apossible user position interaction, with a value rangelof]
6 bit, indi cafaxmg niloe mai mndzf
apossible ugearctgosi,t iwvan kRl maf
6 bit, indicating the maximum-éxis normalized offset valuzf
apossible user position interaction, with a value rangelof]
4 bit, indicating the mimum Z-axis normalized offset valusf
apossible user position interaction, with a value rangelof]
4 bit, i ndi cataixmng e mad xazf
apossible user positi oen elfpt
8 bit, indicating the minimum azimuth offset valofea possible
user position interaction, with a value range-@8pD,0]

8 bit, indicating the maximum azimuth offsetua@of apossible
user location interaction, with a value range of [0,180]

6 bit, indicating the minimum height offset valak a possible
user position interaction, with a value range-80[0]

6 bit, indicating the maximum height offset valofea possible
user position interaction, with a value range of [0,90]

4 bit, indicating the minimum normalized distanceagfossible
user location iteraction, with a value range of [0,1]

4 bit, indicating the maximum normalized distance pbssible
user location interaction, with a value range of [0,1]

9.12syntaxandsemantic®f speaker positiodecodingn basicstatic metadata

9.12.1syntax

The syntarof speaker position decoding in basic static metadata shall comply with provisitaisle 60.

Table 60 syntaxf decodingspeaker positioin the kasic static metadata

speaker positi

on decaoatag in t| bit nu mnemon

Direct SpeakersPosition() {

azi muth 8 ui msb
el evation 6 ui msb
di stance 4 ui msb
Direct Speaker ScreenEdgelLock 2 ui msb

A
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9.12.2semantic

azimuth 8 bit, indicating the exact azimuth positionatpeaker, with €
value range of-180,180]

elevation 6 bit, indicating the exact height position afspeaker, with &
value range of-p0,90]

distance 4 bit, indicating the exact normalized distancespeaker from

the starting point, with a value range of [0,1]

DirectSpeakerscre&iigeLock 2 bit, indicating the definition of a speaker position at the edc
the screen, including four values: left, right, up, and down. '0":
1" right, '2": up, '3": down

9.13 syntax and semantic of loudness fidétodingin basic static metadata
9.13.1syntax
The syntaxof the loudness field decoding basic static metadataaihcomply with provisionsn Table 61.

Table 61 syntaxf loudness fielddecodingn basic static metadata

syntax ofldeoddeéensg afsiiecl dstatic m|{ bit nu mnemo
LoudnessMetadata() {
b_integratedLoudness 1 ui msh
b_l oudnessRange 1 ui msb
b_maxTruePeak 1 ui msb
b_maxMomentary 1 ui msb
b_maxShortTerm 1 ui ms b
b_dialoguelLoudness 1 ui ms b
if (b_integratedLoudness) {
integratedLoudness 5 ui ms b
}
Table 61 (continued)
syntdexcoodfi ng | oudness field in Onumber mn e mo
if (b_l oudnessRange) {
|l oudnessRange 5 ui msb
}
if (b_maxTruePeak) {
max TruePeak 5 ui msb
}
if (b_maxMomentary) {
max Moment ary 5 ui msb
}
if (b_maxShortTerm) {
max Short Ter m 5 ui msb
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if (b_dialoguelLoudness) {

di al oguelLoudness 5

ui ms b

9.13.2semantic meaning

b_integratedLoudness 1 bit, indicating whether an integratedLoudness f@li$tsin loudness, '0": no

b_loudnessRange
b_maxTruePeak

b_maxMomentary

b_maxShortTerm
b_dialogueLoudness

integratedLoudness
loudnessRange
maxTruePeak
maxMomentary

maxShortTerm
dialogueLoudness

'1" yes

1 bit, indicating whether a loudnessRange felistsin loudness, '0": no, 'yes

1 bit, indicating whether the maxTruePeak field exists in the loudness. '0":

yes

1 bit, indicating whethethe maxMomentary field exists in loudness, '0": no
yes

1 bit, indicating whether a maxShortTerm fiekistsin loudness, '0": no, 'yes

1 bit, indicating whether a dialogueLoudness feibtsin loudness, 'Onho, '1"

yes

5 bit, indicating theintergratedoudness value, with a value range-G10,0]

5 bit, indicating the loudness range, with a value range of [10,70]

5 bit, indicating the maximum true peak, wittvalue range of70,0]

5 bit, indicating the maximunmomentaryloudness, with a value range

[-70,0]

5 bit, indicating the maximum shettrm loudness, with a value range-G1J,0]

5 bit, indicating thedudness of the averaghkalogue with a value range o
[-70,0]

9.14 syntax and semantic of program reference screendéelntingin basic static metadata

9.14.1syntax

The syntaxof program reference screen fiedécodingin basic static metadata shall complylwjitrovisionsn
Table 62.

Table 62 syntaxf program reference screen fieldcodingn basic static metadata

syntpkogfam referdenodi sagrbani tisetd number mn e mo
Audi oProgrammeReferenceScreen() {
cart eesfiemrneRnceScreen 1 ui msb
aspect ratio 3 ui ms b
if (cartesianReferenceScreen == 0) {
screenCentrePosition_azimuth 8 ui msb
screenCentrePosition_elevation 6 ui msb
screenCentrePosition_distance 4 ui msb
screenWi dth_pol ar 7 ui msb
} el se {
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screenmt@ePosition_X 8 ui msb
screenCentrePosition_Y 6 ui msb
screenCentrePosition_Z 4 ui msb
screenWidth_cartesian 7 ui msb

9.14.2semantic meaning

cartesianReferenceScreen
aspect ratio

screenCentrePosition_azimuth

screenCentrePositio elevation

screenCentrePosition_distance

screenWidth_polar

screenCentrePosition_X

screenCentrePosition_Y

screenCentrePosition_Z

screenWidth_cartesian

1 bit, indicating whethethe Cartesian coordinate systésused

3 bit, indicating the mapping tabié the aspect ratio of the screen, '
16:9, '1": 21:9, '2'7": reserved

8 bit, indicating the azimuth of the center of the screen, with a \
range of {180,180]

6 bit, indicating the height of the screen center, with a value ran
[0,90]

4 bit, indicatingthe normalized distance to the center of the scr
with a value range of [0,1]

7 bit, indicathg the screen width in polar coordinates, with a ve
range of [0,180]

8 bit, indicating the normalized X coordinate of the center of
screen, with a value range ef [1]

6 bit, indicating the normalized coordinate of the center of tF
screen, with a value range ef [1]

4 bit, indicating the normalized Z coordinate at the center of the sc
with a value range of],1]

7 bit, indicaing the normalizedcreen width in Cartesian coordinat
The maximum value of screenWidth_cartesiaallstorply with the
maximum value of screenWidth the Cartesian coordinataystermnin

ITU-R BS.20762, with a value range of [0,1].

9.15syntaxandsemantic®f dynamic metadta Levell decoding

9.15.1Syntax

The syntaof dynamic metadata Levell decodsigall comply with provisionsTable 63.

Table 63 syntaxf dynamic metadata Levell decoding

syntax of dynamic metadat a L e|bitnumber | mnemonic
Avs3DmL1Dec () {
i futeFl ag == 0) {
cartesianDm 1 uimsbf
b_obj extent 1 ui msb
b_obj _gain 1 ui msb
b_obj _diffuse 1 ui msb
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b_obj i mportance 1 ui msb
if (cartesianDm == 0) {
obj _position_azimuth 8 uimsbf
obj _position_elevation 6 uimsbf
obj _tpiossn _di st ance 4 uimsbf
i f(b_obj_extent) {
obj _width_horizontal uimsbf
obj _hight _vertical uimsbf
obj _depth_distance 4 uimsbf
}
} el se {
obj _position_x 8 uimsbf
obj _position_y uimsbf
obj position_z uimsbf
i f(b_obj_extent) {
obj _width_x 7 uimsbf
obj _hight _y uimsbf
obj _depth_z 4 uimsbf
}
}
if(b_obj_gain) {
gain 7 uimsbf
}
if(b_obj_diffuse) {
di ffuse 7 uimsbf
}
jumpPosition 1 uimsbf
if(b_obj _importance) {
i mportance 4 uimsbf
}
}
}
9.15.2semantic
cartesianDm 1 bit, indicating the type of coordinate system used, '0": polar coorc

b_obj_extent

b_obj_gain

b_obj_diffuse

system, "1": Cartesian coordinate system
1 bit, indicating whetér the obj_width, obj_hight, and obj_depth fields e:
in Avs3DmL1Dec (). '0" no, '1yes
1 bit, indicating whether a gain fiekekistsin Avs3DmL1Dec (), '0" no, '1'
yes
1 bit, indicating whether diffuse fieleixistsin Avs3DmL1Dec() '0": no, '1"
yes

B



b_obj_importance

obj_position_azimuth

obj_position_elevation

obj_position_distance

obj_position_x

obj_position_y

obj_position_z

obj_width_horizontal

obj_height_vetical

obj_depth_distance

obj_width_x

obj_height_y

obj_depth_z

gain

diffuse

jumpPosition

importance

T/UWA09.1- 202:
1 bit, indicating whethean importance fieléxistsin Avs3DmL1Dec() '0":

no, '1:yes

8 bit, indicating the horizontal angh the positiorof the object when usin
the polar coordinatsystem, with a value range ef§0,180]

6 bit, indicating the pitch angk the positiorof the objectwhen using the
polar coordinate system, with a value range @®,00]

4 bit,indicating the normalizedistanceat the positionof the objectwhen

using the polar coordinate system, with a value range of [0,1]

8 bit, indicating the normalized X coordinate of the left/right dimensio
theobjectwhen using Cartesian coordinates, with aigabnge of-{.,1]

6 bit, indicating the normalized Y coordinate of the front/back dimensic
theobject when using Cartesian coordinates, with a value rangg, of [

4 bit, indicating the normalized Z coordinate of th@down dimensiorof

theobjectwhen using Cartesian coordinates, with a value rangd af| [

7 bit, indicating the width of the object sound source when using the
coordinate system, with a value range of [0,360]

5 bit, indicating the height of the object sound source when using the
coordinate system, with a value range of [0,360]

4 bit, indicating the normalized depth of the object sound source when
the polar coordinate systemith a value range of [0,1]

7 bit, indicating the normalized width of the object sound source when

the Cartesian coordinate system, with a value range of [0,1]

5 bit, indicating the normalized height of the object sounuotce when using
the Cartesian coordinate system, with a value range of [0,1]

4 bit, indicating the normalized depth of the object sound source when
the Cartesian coordinate system, with a value range of [0,1]

7 bit, indicating thebject rendering gain informatiowhich islinear, with a
value range of [0,6]

7 bit, indicating the diffuse reflection of the object, with a value range of
1 bit, indicating whether the position of the object in the curirambe has
changed. '0": interpolation will be performed throughout the current fr
'1": the position will change

4 bits, indicating the importandevel of the object, '10": highest importanc
'0": lowest importance, '11'15": reserved

9.16Syntaxandsemantic®f dynamic metadata Level2 decoding

9.16.1syntax

The syntaxof dynamic metadata Level2 decoding shall comply with provisiofigble 64.

Table 64 syntaxf dynamic metadata Level2 decoding

syntaxof dynamic metadata Level2 decoding numbe of bits | mnemonic

Avs3DmL2Dec ()

if (muteFl ag

= 0) |
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hasChannel Lock 1 uimsbf
if (hasChannel Lock == 1) {
Table 64 (continued)

Syntaxod dynamic metadata Level2 decoding number of bits| mnemonic
channel Lock 1 uimsbf
i€tbhannel Lock == 1) {

channel Lock_maxDistance 4 uimsbf
}

}
hasObj ectDivergence 1 uimsbf
if (hasObjectDivergence == 1) {
objectDivergence 4 uimsbf
if(objectDivergence ! = 0)
objectDi venug bRaagazi 6 uimsbf
}
}
hasObject ScreenRef 1 uimsbf
if (hasObjectScreenRef == 1) {
obj _screenRef 1 uimsbf
}
hasScreenEdgelLock 1 uimsbf
if (hasScreenEdgelLock == 1) {
screenEdgelLock 2 uimsbf
}
}
}

9.16.2semantic

hasChannelLock
channelLock
channelLock _maxDistance

hasObjectDivergence

objectDivergence
objectDivergence_azintiRange

hasObjectScreenRef
obj_screenRef

1 bit, indicating whether channelLock metadatésts '0": no '1'yes

1 bit, indicatingwhether thechannels locked '0: no, '1'yes

4 bit, indicating the maximum distaneedhannel locking, with a valu
range of [0,2]

1 bit, indicating whether objectDivergence metadatsts '0": no, '1"
yes

4 bit, indicatingthe object divergence, with a value range of [0,1]
It indicatingadjusting the balance between the specified position ¢
object and the other positions specified by
objectDivergence_azimuthRange value (symmetrical on both sid
the  object, with the object position being
objectDivergence_azimuthRange). The value range is [0,180].
1 bit, indicating whether screealated metadataxists '0": no, '1'yes
1 bit, indicating whether the object is related to the screemo,071":

two

D
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yes

hasScreenEdd.ock 1 bit, indicating whether screenEdgelLock metadedats '0": no, 1"
yes

screenEdgelock 2 bit, indicating screen edge locking, '0": left, '1": right, ‘2" up, '3": d

9.17Exendedstatic metadata Levell decoding

9.17.1syntax

The syntarof extended statimetadata Levell decoding shall comply with provisionEable 65.

Table 65 syntaxf extended static metadata Levell decoding

syntaxof extendedstatic metadata Levell decoding number of bits| mnemonic
VrExtL1() {
b _acousticEnv 1 uimsbf
b _render | n 1 uimsbf
ambi soni cOrder 3 uimsbf
if (b_acousticEnv) {
acousticEnv()
}
if (b_renderlinfo) {
render |l nfo()
}
}
9.17.2semantic
b_acousticEnv 1 bit, indicating whether the acousticEnv field exists in vrExtL1() '0": no
yes
b_renderlnd 1 bit, indicating whether a renderinfo field exists in vrExtL1(), '0": noyé&k:
ambisonicOrder 3 hits, indicating the spherical harmonic coding order, used by the rends
AcousticEnv() Indicatinganinterfacefor decodingacoustic environment medata
RenderInfo() Indicatinganinterfacefor decodingposteffectprocessing metadata

9.18acoustic environment metadata decodind=xtended static metadata

9.18.1syntax

The syntaxof acoustic environment metadatacodingn extended static metadata shall cdymwaith provisions

inTable 66.

Table 66 syntawf acoustic environment metadata decoding<tended static metadata

syntaxof acoustic environment metadata decodingxtendedhe static metadata bit number mnemonic
AcousticEnv () {
b_ear IcytReofnlGai n 1 uimsbf
b | ateReverbGain 1 uimsbf
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Table 66 (continued)

syntaxof acoustic environment metadata decodmgxtendedhe static metadata | number of bits| mnemonic
reverbType 2 uimsbf
if (b_earlyReflectionGain == 1) {
earl yRefl ectionGain 7 uimsbf
}
if (b_l ateReverbGain == 1) {
| at eRever bGain 7 uimsbf
}
| owFreqProFl ag 1 uimsbf
if (reverbType == 2) {
convolutionReverbType 5 uimsbf
}
numSur face 3 uimsbf
numSur face = umSur face + 1
for (i = 0; i < numSurface; i++) {
Surace ()
}
}

9.18.2semantic

b_earlyReflectionGain
b_lateReverbGain
reverbType
earlyReflectionGain
lateReverbGain

lowFregProFlag

convolutionReverbType

numSurface

Surface()

1 bit, indicating whether an earlyReflectionGain fielexists in

AcousticEnv(), '0'no, '1":yes

1 bit, indicating whether a lateReverbGain fiekdstsin AcousticEnv() '0":
no, '1:yes

2 bits, indicating the type of acoustic environment model, '0": 'Phy
(physical reverberation)', '1": 'Artificial (artificial reverberation)’, '2": 'San
(sample reverberation)', '3": 'Extended type'

7 bits,indicatingthe early reflection gain, with a value range of [0,1]

7 bits,indicatingthe late reflection gain, with a value range of [0,1]

1 bit, indicating lowfrequency separation processing. '0": reverberaso
not perforned on bw-frequencyto maintainthe definition

5 bits, indicating the sampling reverberation type, {0,1,2...N}, for exan
'0": sampling reverberatian a concert hall'l": sampling reverberatidn a
recording studio , ...

3 bits, indicating the number of surfacesté@msin acousticEnv (), with
values of {0, 1, 2, 3, 4, 5}

indicatingan interface for decodingall metadata of the same material

9.19Decodingof wall surface metadata of the same matémnigixtendedstatic metadata

9.19.1syntax



with provisionsin Table 67.

T/UWA09.1- 202:
The syntaxof decodingof wall surface metadata of the same matenaxtendedtatic metadatshallcomply

Table 67 Decodingf wall surface metadata of the same matémiaktended static niadata

Decoding of wall surface metadata of the same material in extended the static metg number of bitsj mnemonic
Surface() {
materi al 5 uimsbf
i f(materi al == 0x1f) |
for '(ii <= 8; i++) {
absorption[i] 7 uimsbf
scattering[i] 7 uimsbf
}
}
numVertices 5 uimsbf
numVertices = numVertices + 1
for (i = 0; i < numVerticesLimit:; i+
Vertexi()
}
}

9.19.2semantic

material

absorption
scattering
numVertices
Vertex()

numVerticesLimit

5 bits, asubelement of verteiydicating the material typle in the acoustic
environment,with therange of { 0, 1, é, 31}, supporti
such as brick and water. scattering and absorption r&gs depending or
materials.lt indicates the coordinate of the triangle vertex composed of ur
geometric material surfaces.

7 bits, indicating the absorption rate of a certzamdwidth

7 bits,indicatingthe scattering rate

4 bits, indicating the number of Vertexnes includedn Surface()
indicatingthe coordinate of the triangle vertexasmposedof unified geometric
material surface

When numSurface is 0, when the value of numVerticestgn the range [7, 31]
numVerticesLimit=numVertices+1; when the value of numVertices is less th
the value of numVerticesLimit 8

When numSurface is 1, when the value of numVerticestign the range [3, 17]
numVerticesLimit = numVertices + 1; when the value of numVertices is less
3, the value of numVerticesLimit is 4; when the value of numVertices is gr
than 17, thevalue of numVerticesLimit is 18

When numSurface is 2, when the value of numVerticestign the range [2, 11]
numVerticesLimit = numVertices + 1; when the value of numVertices is less
2, the value of numVerticesLimit is 3; when the value of nenti¢es is greate

8
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than 11, the value of numVerticesLimit is 12

When numSurface is 3, when the value of numVerticestisn the range [1, 8]
numVerticesLimit=numVertices+1; when the value of numVertices is less th
the value of numVerticesLimit 8; when the value of numVertices is greater tl
8, the value of numVerticesLimit is 9

When numSurface is 4, when the value of numVerticegaitkin the range [1,6],
numVerticesLimit=numVertices+1; when the value of numVertices is less th
the valueof numVerticesLimit is 2; when the value of numVertices is greater
6, the value of numVerticesLimit is 7

When numSurface is 5, when the value of numVerticegtien the ranggl,5],
numVerticesLimit=numVertices+1; when the value of numVerticésss than 1,
the value of numVerticesLimit is 2; when the value of numVertices is greatel
5, the value of numVerticesLimit is 6

9.20Decodng of the triangles verticesomposeaf unified geometric material surfada the extendedstatic

metadata

9.20.1Gramma

The syntavof decodingof the triangles verticesomposeaf unified geometric material surfade extendedhe
static metadatahallcomply with provisionsn Table 68.

Table 68 Decoidg of the triangles verticesomposeaf unified geometric materialsfacein extendedhe

static metadatm the extendedtatic metadata

syntax of decoding of the triangles vertices composed of unified geometric material suf number of bits| mnemonic

extended the static metadata

Vertex () {

X 7 uimsbf
y 7 uimsbf
7 uimsbf

9.20.2semantic meaning

7 bits,indicatingx coordinate of triangle vertex, with a value rang®0,100]
7 bits,indicating the y coordinate afiangle vertex y coordinate, with a val
range: {100,100]

7 bits, indicating the z coodinate of triangle vertex, with a value ran
[-100,100]

9.21rendering information decodirig extendedstatic metadata

9.21.1syntax

The syntavof rendering information decodirig static metadata shall comply with provisiong able 69.

&
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Table 69 Syntaxf rendeing information decodingn Static Metadata

Syntax of rendering information decoding in extended static metadata number of bits| mnemonic

Render I nfo() {

targetDevice 1 uimsbf
hrtfType 4 uimsbf
for "(ii <= 106; i++) {

headphoneTypel[i] 7 uimsbf
}

Audi oEf fect ()

9.21.2semantic

targetDevice 1 bit, indicating the production intention and the type of playback device
headphones, '1": speakers
hrtfType 4 bits,indicatingthe headerelated transfer functigflRTF) datashallcomplying

with the SOFA (Spatially Oriented Format for Acoustics) standard.
{ 0, 1 ,whagséndlexesrespectivelycorrespond to [THK, MIT, SADIE, CIPIC
HUTUBS, custom]

headphoneType 7 bits, indicating the type of monitoring headphones, "ABCD..." indicatinc
charater string ofthe monitoring headphonigpes
AudioEffect() Indicating the interface fordecoding postprocessing metadatauch asEQ

(Equalizer), DRC (Dynamic Range Control)
9.22 posteffectprocessing decodinig extendedtatic metadata
9.22.1grammar; syntax

The syntaxof posteffect processinglecodingin extended static metadathallcomply with the provisions of
Table 70.

Table 70 syntaxf postprocessing decodirig extended static metadata

Syntaxof postprocessing decoding ixeended irstatic metadat number of bits| mnemonic
Audi oEf fect () {
b_EQ_exi st 1 uimsbf
b_DRC_exi st 1 uimsbf
b_Gain_exist 1 uimsbf
if (b_EQ_exist || b_DRC_exist || b_Gg
effectChain 3 uimsbf
}
if (b_EQ_exist) {
numEqgband 4 uimsbf
numEgband =+nGmEgband
for (i= 0;Ii < numEqgband; i ++) {

&
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eqEf fect ()

}

}

if (b_DRC_exist) {

attackTi me 4 uimsbf
rel easeTi me 4 uimsbf
threshol d 7 uimsbf
preGain 7 uimsbf
post Gain 7 uimsbf
rati o 7 uimsbf

}

if (b_Gain_exist) {
ekttt Gain 7 uimsbf

}

}

9.22.2semantic

b_EQ_exist 1 bit, indicating whether an EQ fietkistsin AudioEffect(), '0"no, ‘1" yes
b_DRC_exist 1 bit, indicating whethera DRC fiekkistsin AudioEffect(), '0".no, '1":yes
b_Gain_exist 1 bit, indicatingwhether a Gain fieléxistsin AudioEffect(), '0"no, '1":yes
effectChain 3 bits, indicating the execution order of EQ, DRC, and Gain,

6 0 8Gain >EQ >DRC

6 1 8Gain >DRC >EQ

6 2 EQ >DRC >Gain

6 3 6EQ >Gain >DRC

6 4 ORC >EQ >Gain

6 5 RC > Gain >EQ
numEgband 4 bits, indicating the number of eqEffeittsns incluekd in AudioEffect(), '0*

11" indicating the number of eqEffedttsms inclued in AudioEffect(), ‘12

'15" reserved

attackTime 4 bits,indicatingthe trigger time, with a value range of [1,100]
release time 4 bits, indicating the release time, with a value range of [50,300]
threshold 7 bits,indicatingthe trigger threshold, with a value range e8(,10]
preGain 7 bits,indicatingthe pregain, with a value range ofJ0,10]
postGain 7 bits,indicatingthe postgain, with a value range of [0,20]

ratio 7 bits, indicating the compression ratio, with a valugeaof [1,100]
effectGain 7 bits,indicatingthe effectgain, with a value range 0{20,20]
EqEffect() indicatingtheinterfacefor EQ attribute effect parameter decoding

9.23 equalization effect decoding extendedstatic metadata
9.23.1syntax

The syntayof equalization effectdecodingn extended static metadata shall comply with provisiomable 71.
%
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Table 71 syntaxf equalization effecdecoding in gtended static metadata

syntax of equalization effect decoding in extended the static metadata bit number mnemonic
EqEffect () {
eqType 3 uimsbf
eqFc 7 uimsbf
eqQQFIl ag 1 uimsbf
from EQQ 6 uimsbf
eqGain 7 uimsbf
}
9.23.2semantic meaning
eqType 3 bits, indicating the type of EQ
egFc 7 bits, indicating the cuff frequency of the filter, with a value rangé
[20,16000]
eqQQFlag 1 bit, indicating the egqQ quantization interval. When eqQQFlag=0,
quantization interval is [0.1, 1]; when eqQQFlag=1, the quantization int
is (1, 12].
by EQQ 6 bits,indicatingthe quality factor, with a value range of](12]
egGain 7 bits, indicating the gain of EQ, with a value range 20 20]
b_EQ_exist 1 bit, indicating whether there an EQ figgistsin AudioEffect(), '0"no, ‘1"
present

b_DRC_exist 1 bit, indicating whether a DRC fiekkistsin AudioEffect(, '0:no, '1":yes
b_Gain_exist 1 bit, indicating whethea Gain fieldexistsin AudioEffect() '0": no, 1" yes

9.24decoding process

During nmetadata decodingquantization step size and quantization oftdehe metadata a re set basedhan
value rang of the metadata, thereby determining the quantization accuracy. The decodea ftistesam to
obtainthe quantization index of the metadata, and the dequdthieevalu® 0 ¢ add ‘fetadatas calculated
based on thequantized indet "O'Qqnartized step sizé 3 Oshdquantitativeoffset 1 O AeOmetadata is
dequantized,ireferto formula (33).

OV Oa6ROQwL30AROAD...iie .. (33)
The metadata quantificati on iphaarbd met7e2r. shal l comply

Table 72 Metdata Quantization Parameters

Metadata name quantization | quantization
Metadata element

step offset
AudioProgramme() maxDuckingDepth 2.0000 0
AudioPackFormat () nfcRefDist 0. 0666 0
integratedLoudness 2.2580 0

LoudnessMetadata() loudnessRange 193548 10.0
maxTruePeak 2.2580 0

&
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maxMomentary 2.2580 0
maxShortTerm 2.2580 0
dialogueLoudness 2.2580 0
screenCentrePosition_azimuth 1.4117 -180.0
screenCentrePosition_elevation 1.4285 0
screeiCentrePosition_distance 0.0666 0
AudioProgrammeReferenceScreen(| screenWidth_polar 1. 4173 0
screenCentrePosition_X 0.0078 -1.0
screenCentrePosition_Y 0.0317 -1.0
screenCentrePosition_Z 0.1333 -1.0
screenWidth_cartesian 0.0078 0
Table 72 (continued)
Metadateelement Metadata name quantization | quantization
step offset
gaininteractionRange_min 0.0078 0
(gaininteractionUnit is 0)
gaininteractionRange_min 0.6299 0
(gaininteractionUnit is 1)
gaininteractionRange_max 0.1181 1.0
(gaininterationUnit is 0)
gaininteractionRange_max 0.1889 0
(gainInteractionUnit is 1)
positioninteractionRange_Xmin 0.0078 -1.0
positioninteractionRange_Xmax 0.0078 -1.0
AudioObjectinteraction( positioninteractionRange_Ymin 0.0317 -1.0
positioninteractiaRange_Ymax 0.0317 -1.0
positioninteractionRange_Zmin 0.1333 -1.0
positioninteractionRange_Zmax 0.1333 -1.0
positioninteractionRange_azimuthMin 0.7058 0
positioninteractionRange_azimuthMax 0.7058 0
positioninteractionRange_elevatidin 1.4285 0
positioninteractionRange_elevationMax 1.4285 0
positioninteractionRange_distanceMin 0. 0666 0
positioninteractionRange_distanceMax 0. 0666 0
azimuth 1.4117 0
DirectSpeakersPosition() elevation 2.8571 0
distance 0. ®®6 7 0
objectGain (objectGainUnit is 0, 0.0158 0
AudioObiect() objectGainQFlag is 0)
objectGain (objectGainUnit is 0, 0.2380 1.0

objectGainQFlag is 1)

8
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objectGain (objectGainUnit is 1, 1.2698 0
objectGainQFlag is 0)
objectGain (objectGainUnis 1, 0.3809 0
objectGainQFlag is 1)
channelGain 0.0158 0
(channelGainUnit is 0, channelGain_QFlag ig
AudioChannelFormat() _ (I:h-anneIGain _ _ 0.2380 Lo
(channelGainUnit is 0, channelGain_QFlag ig
channelGain 1.26098 0
(channelGainUnitis 1, channed(d_QFlag is 0)
Table 72 (continued)
Metadata element Metadata name quantization | quantization
step offset
channelGain 0.3809 0
AudioChannelFormat() (channelGainUnit is 1, channelGain_QFlag is
Matrix Coef 0.0388 0.1
AcousticEnv) earlyReflectionGain 0.0078 0
lateReverbGain 0.0078 0
Surface() absorpt.ion 0.0078 0
scattering 0.0078 0
X 1.5748 -100.0
Vertex() y 1.5748 -100.0
z 1.5748 -100.0
attackTime 6.6000 1.0
release time 16. 666 50.0
threshold 0.7086 -80.0
AudioEffect() preGain 0.1574 -10.0
postGain 0.1574 0
ratio 0.7795 1.0
effectGain 0.3149 -20.0
egQ (eqQQFlag is 0) 0.0142 0.1
eqEffect() egQ (eqQQFlagis 1) 0.1746 1.0
eqGain 0.3149 -20.0
obj_position_azimuth 1.4117 -180
obj_position_elevation 2.8571 -90
obj_position_distance 0. 0666 0
obj_width_horizontal 2.8346 0
Avs3DmL1Dec() obj_hight_vertical 11.612 0
obj_depth_distance 0. 0666 0
obj_position_x 0.0078 -1.0
obj_positon_y 0.0317 -1.0
obj_position_z 0.1333 -1.0
obj_width_x 0.0078 0

5]
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obj_hight_y 0.0322 0
obj_depth_z 0.0666 0
Avs3DmL1Dec() -
gain 0.0472 0
diffuse 0.0078 0
channelLock_maxDistance 0.1333 0
Avs3DmL2Dec() objectDivergence 0. 066 6 ¢ 0
objectDivergence_azimuthRange 2.8571 0
The absoluteDistance metadata is dequantized according to formula (34).
Wi & & 060 'QOIE measswER) 1.0
(34)
The egFc metadata is dequantized according to formula (35).
QR "OA0 (5 '0REM57179+20x & £1MR0))/20)
The absoluteDistance metadataésjuantizecccording to formula (34).
DRI €000 QORIMO D8 OQ P8l (34)
The egFc metadatadequantized according to formul35).
Q1 "Op T 8 e (35)
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Annex A (Normative)Syntax and semantics of 3D audio coded bitstream

Al synt ax
All Overview

ThaD abiditetream for mat i s based on the AARDFL 8and
prdvingseynt ax amdAssSEHhannd cAATF d3els calb ipft 8 tornesa m Tfhiel e e
av3a.

AASIFncstuldeeader i aft bematuidom sequence and subsequen
appliepnstems that depfi wethostathéengepd to start de
datastreamct A@aSEF t he necessary informat,whidhande

eghesgorage for mat.
The AATdstultsmy nchroni zati on weceass arnyd fitmd od gnaa il omg inz
wor d sahleowecoder to decode without a determined st

Al2 synodédxASF

AASIFncsutlbe header information of the audio sequen
shaddmpityhowir siifioanbsl e A. 1.

Tabl e AobkaSyntsexuence()

Synt ax bit num| mnemo
aasf_sequence()
{
aasf_header()
if (audio_codec_id < 2) {
if (coding_profile == 0) ({
if (audio_codec_id == 1)

'l _raw_dagta_stream(

}
if (coding_profile == 2)

hoa_raw_data_stream()

}

el se if (audio_codec_id == 2)

ga_co_raw_data_stream()

The AASF header describes the header i nfor maadfi on o
adata stoohbe héesRee somhdafx_ hehdemgl)y withmaprevis
A. 2.

Tabl e AohaSynthaexader ()
a
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synt ax number mn e mo
aasf_header()
{
Table A.2 (continued)
synt ax bit nuj|lmnemo
aasf _id 32 BSLBF
header_size 24 BSLBF
raw_stream_length 32 bslbf
audio_codec_id 4 bslbf
resolution BSLBF
if(audio_codec_id==2) {
nn_type 3 ui ms
}
coding_profile 3 BSLBF
anc_data_index 1 BSLBF
if(audio_codec_id==1)
channel_number {4; 8} BSLBF
if(audio_codec_id==2){
if(coding_profile ==0){
channel _number _index 7 bslbf
}
if(coding_profile ==1){
soundBedType 2 ui ms
if (soundBedType == 0){
object_channel_number ui ms
bitrate_index_per_channel 4 ui ms
} else if (soundBedType == 1){
channel_number_index 7 ui ms
bitrate_index 4 ui ms
object_channel_number 7 ui ms
bitrate_index_per_channel 4 ui ms
}
}
if(coding_profile ==2){
order 4 ui ms
}
}
sampling_frequency_index 4 bslbf
if(audio_codec_id==1){
if(sampling_frequency_index==0xf) {
sampling_frequency 24 ui ms
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}

if(@audio_codec_id==2 && coding_profile = 1) {

Table A.2 (continued)
synt ax number mn e mo
bitrate_index 4 BSLBF

}
byte_alignment ()

Al3 Synt aXATdEf

The AATFincludes synchronization words and information necessary for decoding, and its Syatlaemply
with provisionsinTable A.3.

Tabl e AoRhaSyntsexuence ()
synt ax bit nuig mnemo
aatf _sequence()
{
while (nextbits(n) == syncword) {
aatf _frame()
}
}

The AATF frame describes the bitstream sequence of the audio transmission frame, which consists of the
corresponding decodeheadeiinformaion, information header, error check, anaw data block. The syntax of
aatf _frame(ghall complywith provisionsin Table A.4.

Table Ao&aaSyntfaxame ()

synt ax

number

mn e mo

aatf _frame()

{

syncword

bsl b

audio_codec _id

bsl b

anc_data_index

bsl b

i f(audio_codec_i d <

3){

aatf _frame_head

er ()

if (audio_codec_id =

2){

frame_error _c

heck ()

}

byte_alignment ()

if (audio_codec_id <

N
~

i f of il e

(coding_pr
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i f (audio_cdogdec_id =

'l _raw_data_bl ock()

}

if (coding_

profile == 2)

Table A.4 (continued)

synt ax bit nulmnemo

hoa_raw_data_block ()

}

}

else if (audio_codec_id == 2)

gaco_raw_data_block()

if (audio_codec_id == 1){

frame_error _check()

frame_error_check() is located at the end of the attf frame and is ugeztkthe integrity of bitstrearof each
frame. All bits of the current franare entered into the CRC algorithm according to $eguencef its
occurrence. The syntaf frame_error_check() sii comply with Table A.5.

Tabl SyhbBRxame_error _check()

synt ax bit nuig mnemo
frame_error _check ()
{
crc_check 8 rpcho
}

The AATF deoded headedescribeddecoded headénformation, which consists of synchronization words,
sampling rate indexes, and so on. The syafaatf frame_header() athcomply with provisionsn Table A.6.

Table Ao@maSyrtifd@ader ()

synt ax number mn e mo
aatf _frame_header ()
{
if(@audio_codec_id==2) {
nn_type 3 ui ms
}
coding_profile 3 ui ms
sampling_frequency_index 4 ui ms
i f(audio_codec_id==1) {
if (sampling_frequency_index=x6 {
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sampling_frequency 24 ui ms
}
}

i f(audio_codec_id !'= 2){
Table A.6 (continued)

synt ax number mn e mo

raw_frame_1|l ength 16 bsl b
}

aatf _error_check()

if(@audio_codec_id==1)

channel _number {4; 8} bsl b
if(audio_codec_id==2){

if(coding_profile ==0){

channel number _index 7 bsl b
}
if(coding_profile ==1){
soundBedType 2 ui ms
if (soundBedType == 0){
object_channel_number 7 ui ms
bitrate_index_per_channel 4 ui ms

} else if (soundBedType == 1){

channel_number_index 7 ui ms
bitrate_index 4 ui ms
object_channel_number 7 ui ms
bitrate_index_per_channel 4 ui ms
}
}
if(coding_profile ==2){
order 4 ui ms
}
}
resolution 2 ui nfs
if(audio_codec_id==2 && coding_profile != 1) {
bitrate_index 4 uimsbf
}
}
The syntax of aatf_error_check() shall comply with provisiarigable A.7.
Tabl e AoBkaSynteax or check()
synt ax number ‘mnemo‘
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aatf _error _check()
{
crc_check 8 r pchg
}
A2 semantic meaning

Il_raw_data_stream()

ga_co_raw_data_stream()

raw_stream_length
audio_codec_id

anc_data_index
resolution

nn_type

coding_profile

channé number_index

channel_number

order
sampling_frequency_index

sampling_frequency

Indicating he sequence of Il_raw_data_block() generatec lssless
audio coding tool

Indicating he sequence of ga_co_raw_data_block() generatec
geneal full-rate audio coding tool

16bit, indicatingthe length of theaw audio data stream, in bytes

4bit

'1": lossless audio cowy data

'2": Generalfull-rate audio coding data

‘0", '3'-'15" reserved

lbiitndi avdnteit imnggr an auexil $tasy dat

2 bit, indicating the index of the numbef quantization bi of the input

signal,

'1":a16 bits/sample point

'2"a 24 bits/sample point

‘0, '3" reserved

3 bit

'0": abasicconfiguration of neural network

"1": alow complexity configuration of neural network

'2'-'7": Reserved

3 bit

'0": aBasic framework

'1": an doject metadata encoding framework

'2':anHOA data coding framework

'3'-'7": Reserved

7 bit, indicatingan index of the number ofchanned, which stall comply

with provisions inTable A.8, and the spatial position of tpeakes shall

comply withprovisions inGY/T 3162018

When audio_codec_id is 1 and themer of channels is less than flts

field is 4 bits, '0' to '14". indicates the number of channels, '15' ilici

extension; when audio_codec_id is 1 and the number of channels is ¢

than or equal to 1@his field is8 bits, indicaing the numbe of channel

4 bit, (order + 1)ndicatingthe order of the HOA signal

4 bit,indicatinganindex of sampling frequen®f theinput signal, which

shall comply withprovisionsin Table A.9

24bit ,d uinrsti ggoneer , i ndicating the
%
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(Hz) for extension,
O0x0000HMD
0x0000QHA
é
OXFFFFFE: 16777214 Hz
OFFFFFF: reserved

bitrate_index 4 bit, indicating the index of bit rate, whichadltcomply with  provisions
in Table A.10 to Table A.20

Il_raw_data_block() indicatinglossless audio coded raw bitstredata, generated by a lossle
audio encoding tool

ga_co_raw_data_block() indicatingtheraw bitstream data ajenerafull-rate audio codingand is
generated by thgenerafull-rate audio coding tool.

aasf_sequence() indicating the sequence in AVS_Alio_Storage_Format format she
comply with provisions in Table A.1

aasf_header() indicating the AASF header located at the beginning of aasf_sequet
shallcomply with provisionsn Table A.2

aatf_sequence() indicating the sequence in the AVS_Audio ahsport_Format format i
required to comply witlprovisionsin Table A.3

aatf_frame() indicatingthe AATF frame shall comply with trovisioms Table A.4

aatf_frame_header() i ndi c¢haet idnegé o dhmeeegd e r , o fw hA Adre- mpH &/l
proviishiadon s A. 6

raw_frame_length 16 bit,i n d i c¢ha total lerggth of the current frame of the bitstream.

flag of the total length of the current frame of the bitstréaraddedo
obtain the basic information of the bitstream

frame_error_check() Indi c & h atamggnerated by CRC check. All bits in the AATF fran
arechecled according tthetheir occurrenceequence ithe CRC
algorithm,which shallcomply with Table A.5.

aatf_error_check() in d i c & hdataggnerated by CRC check shall comyth provisions
of Table A.7

syncword 12 bit, indicating the synchronization wdfte bit stringis  '1111 1111
11171

soundBedType 2 bit, indicating the type of
"0 No sound biesd,awanillyaolbg ect
"1': The s ouwwmmwoad ob adudihs,nonneel osft er
mu kcthian n e | audi o
2" 3 Reserved

object_channel_number 7 'bobj ect channienldincuamtbeesr t+h el )n L
channels for all the object au

bitrate_index_per channel 4 bits, inditlhei aget hgeimidtexr &t
audi o, multiplexed with channe

crc_check CRC check

Tabl e Ao.t8hatnanbelle_ number configuration

channel_number_index channel confi channel _numb

a
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0x0 monophonic s 1
O0x1 twdhannel ste 2
0x2 5.1 6
0x3 7.1 8
0x6 FOA 4
0x7 5.1.2 8
O0x8 5.1.4 10
0x9 7.1.2 10
O0xa 7.1.4 12
O0xb 3rd order HQ(Q 16
0xc 2nd order HO 9
0x 4, O-x%7f 0xd reserved.
Tabl e Ad®am@abimg Rate Mapping
sampling_frequency_index Sampling fequency (Hz)
0x0 192000
0x1 96000
0x2 48000
0x3 44100
0x4 32000
0 x-Bxf reserved.
Table A.10 Index Table of Monophoni
bitrate_index Bit rate (kb/s)
O0x1 32
0x 2 4 4
0x3 56
0x 4 6 4
0x5 72
0x6 80
0x7 96
0x8 128
0x9 144
0xa 164
0Oxb 192
0x 0, Oxc~0xf Reserve
Table A.11 I ndbanfhebl Stef ebDu&hcoding

bitrate_index

Bit rate (kb/s)

0x1 32
0x 2 48
0x3 6 4

c

Bi

Co
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O0x 4 80
0x5 96
0x6 128
0x7 144
O0x 8 192
0x9 256
O0xa 320
O0x0, Oxb~O0xf Preserve
Table A.186i addMhbhbhabl encoding bit ratee
bitrate_index Bit rate (kb/s)
0x0 192
0x1 256
0x 2 320
0x3 384
O0x4 448
0x5 512
0x6 640
0x7 720
0x8 144
0x9 96
0xa 128
Oxb 160
Oxc~0xf Retain
Table A. 13 dDMuldcthaexnekt abbeéi ng bit rate
bitrate_index Bit rate (kb/s)
0x0 192
O0x1 480
0x 2 256
0x3 384
O0x 4 576
0x5 640
0x6 128
0x7 160
O0x8~0xf Keep it
Table A.14 I ndex Table of FOA Coding E

bitrate_index

Bit rate (kb/s)

O0x1 96
0x 2 128
0x3 192
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0x 4

256

0x 0, Ox5~0xf

Keep it

Table A.150bntHe2ciatbridéel coding bit rate
bitrate_index Bit rate (kb/s)

0x0 152

0x1 320

0x 2 480

0x3 576

O0x4~0xf Keep it

Table A. 160b. Ih.décxiMainabélle codi ng bit rate
bitrate_index Bit rate (kb/s)

0x0 176

0x1 38

0x2 576

0x3 704

0x 4 256

0x5 448

Ox6~0xf Keep it

Tabl e A. 17 fi.nld exc Maiatbileéd coding bit rate
bitrate_index Bit rate (kb/s)

0x0 216

O0x1 480

0x 2 576

0x3 384

0x 4 768

O0x5~0xf Reserve

Tabl e A. 18 fi.nld ed¢c Maglibilicodi ng bit rate
bitrate_index Bit rate (kb/s)

0x0 240

O0x1 608

0x2 384

0x3 512

O0x 4 832

Ox5~0xf Reserved.
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Table A.1%%biomdex tHOW €oding bit rate
bitrate_index Bit rate (kb/s)
0x0 192
O0x1 256
0x 2 320
0x3 384
Ox 4 480
0x5 512
0x6 640
Ox7~0xf Reserve
Table A. 20 I-Ordkeexr TH®A eEmdod3i ng Bit Rate
bitrate_index Bit rate (kb/s)
0x0 256
0x1 320
0x 2 384
0x3 512
0x 4 640
0x5 896
O0x6~0xf keep it
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Annex B(Normative) Audio Code Table

The 3D audio code table sii comply withprovisionsin Table B.1 to Table B.49.
Table B.1 ContextangeCode Table

Il nde X probability
1 0 1 65534 65535 65536
2 0 1 65534 65535 65536
3 0 1 65534 65535 65536
4 0 1 65534 65535 65536
0 1 2 3 94 115 166 730 8 69 169 405 909
5 27710 39581 63884 65352 65478 65513 655
65533 65534 65535 65536
6 0 1 65534 65535 65536
7 0 1 65534 65535 65536
8 0 1 65534 65535 65536
9 0 1 65534 65535 65536
10 0 1 65534 65535 65536
11 0 1 65534 65535 65536
12 0 1 65534 65535 65536
13 0 1 2 3 4 16 227 4637 62245 65417
14 0 5346565535 65536
15 0 1 65534 65535 65536
16 0 1 65534 65535 65536

Table B.2 Parameters of context decoding nlkarmadé¢l ne

Parameter value

-0x1.0292f2@XA0CCBBEGY e-DD@HAOBO@A 2 61000,00000p
-0x1.cc528-0@MXAQ®BHBY 7400080088265 L0000000pP
O0x1.0e08e00PO00RDOP50DNxA0RCcEGEOR2R2QONO00000P
0x1.11091400000899e d-6OX00NAKAECEa2O0000000p
0x1.3e52f-40@000@0pH 6-00MO0VD.0DHP6822Q@000000p
O0x1.c0e2f-@®O00000O0DP

Ox1.ff18090000DODP789600QA0B@TFMBIec0000000pP
O0x1.2fba2280600@0024206A0006p160000000pP
-0x1.09d398000600CRT-5GFE0D.0DHDDDPOO0000000P
Ox1.da25b000000P0BPafPB00MOV.0DNGHEc-2dH0000000p
-0x1. 3890 4-0000x0L0. 0002pL f-8 MXAQ GTFAB b-2a0P00000pPp
0x1.3e411-400000000p

-O0x1.6a292-80X00 HXGBGOLMDH 1-800x010. VWP D-D O 0 p
-0x1.53d64-0X000WREM42000000Dp1-8¢c00000000P
0x1.6539c-aMXAU0BEBEERReBPO00RDOOpa®1c0000000pP
Ox1.4fc8b30000D0PpPd8 PxAOBO®AXGFWDOO0O000DP

»
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-0x1.d4c0160002Q00042T@0DODDPHD0O-240000000DP
-0x1.24878860000000p

-O0x1. eb9d4-80x00WAFMB6-9DXA0TUOLD®4TO0000000pPp
O0x1.a270a2@x@0®cBEBS5-4P000RD0DpPpc-2a400000000Pp
Ox1.4d8f8DND00NVDODAbLLR,.cO0®ODIOIEDYER,AB 0
-0x1.082060000800@8 a8 MxA0GOEMAEM® OPNDO0O000DP
-0x1.547f9-20000D08@d-2c400008D9-P960000000P
-0x1.589be20000000p

O0x1.55c9f-80000D0Dped ,60MO0DL.0DDHDHBa0000000pPp
Ox1.58®MBO®BAOOYP. a74e9-2@XAU0ARAX d-800000000Pp
-0x1. 7a863-8MX00 BONMEaa20@XDOO®DIPc460000000p
Ox1.eb8act@000XDOP6 al636,8 000x010.060108pfLf, e 0000000 p
-0x1.00a682Pp00R0Q0DHS5-ib &G 0 D .0 LOBOBOMOFR] O p
-O0x1.b823atB8P00000DP

-0x 1. 338c0-8X00 0raLp7 6-6 GO0x0L0. OF 040apd 5@ 0000000 p
-0x1.06740-86@OX00CxBGEMDB-40000000Ppf-1700000000p
Ox1.d7533-6600x010.0/0806p3 0-2 0000 DODE3-Bc40000000pPp
OxK¥286600DDO00@PL. 2270;0eD0000BD-H0000000p
-0x1.c33e7-20000000pb-7320000086AHD8B80O0O00O00000P
O0x1.226df-40000000pPp

0x1.f3598-40M0D.0ODD®Hb3A00008QA0MAG671602,80000000p
0x1. 6adc2-t2@O0DODOP21-T0000DODHO0AHc00000000DPp
0x1.cb52926000068p3d8QAQO00RA0OF 7ald21,200000000p
0x1.b043e-68Q000RQO0PF b cI003)X0L0 BEBHLEEDOOO000Pp
-0x1.5249930006006p6-10GEO0D.0I0DDOPEBN00000pP
-0x1.c109a81030,00000p

O0x1.4352880008800@Rf-B8cOXDOODO®HE8a0000000pPp
Ox1.2a00d-6 00 BMpP/ 0-4 OKA0 ALBHAB 2-Z200000000p
-0x1.0b2c26000R2000ACHDx0Q0E0B3QERLO0O0O00000DP
-0x1.57332810600D0089pe28p00RD0OBEPI9-9160000000P
0x1.a929ceMxA0ERBIEL 5-80xA0BACRE 6-80p000000pP
Ox1.88ebc-h0P0000O0DP

O0x1.661a68000R006p7-Z2120R006006Pcd40000000Pp
O0x1.4e4fb@a06QA0GCAP6-BHXAOBABPOTQO000DP
-0x1.48444460000000pc-8xAQAE®B®AEOO000000P
O0x1.aa21583000D0DDDPebB@PDO0OO0RODODPF-Ba60000000P
Ox1.ec5d4-6 dXAQ AW D 3-Z QO0x0L0. 0500063 6-80 000000 p
-0x1.274ee20000000p

-0x1.8c5ef-4;080002G68p 0-& OXOAACRBD®b-BOOOO0O00O0DP
-0x1.0d53c-6p00RDOOMb29ee0DVDO0DBDOHSB80000000P
O0x1.9¢c7f02060020€29-80000000HM1-88340000000p
O0x1.6d733-8000R006p04-89/0xA00AGRGBGO@BQOO0DP
-0x1.6854220000800C8peB9e¢0RD0OBRBPHL20000000P

3
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-0x1. ab3cf-80000000p

-0x1.55a11-4@XAQ DBOPE d-BMXAQABHA1-40000000p
-0x1.2356140008000P07-8pa0000880®ec0000000pPp
O0x1108400A0MOO.p6e54bB000RA00PE6HB3800000000pP
0x1.8d052-40000RQ00pPp9H9;EeDODODODHNPO000000DP
0x1.13f18B8BPp00YD0D0pPpdB6E00RQRO0OBOA2400000000P
-0x1.0264e80000000p

Ox1.00c44-6000%3WDODWH0O BQOO®XA. cb3-7380000000p
O0x1.81a6actdWxA0OCHBABf-9,06A0C60F c®0000000pPp
-0x1.a3d084000Q2Q000p 6-8DXKA0 HABEHBEBOOO0O0000DPp
0x1.2bdab-20@0¥D0LDP33-8000QA0BHE620000000000Pp
-0 x 1 . f080b06010&0GM»1 . 077540000 D0DDHP2bB0000000pP
Ox1.06f3f-DHOO0000O0P

0x1.2692a80000000HpP4-¢80000200@GBPE6,4400000000p
O0x1.a2557-80OxX00 MOc0®P 7-2HXAQGBGMOEB680000000p
-0x1.1892180008006@B0ACR®OGAP5841f80000000pPp
O0x1.d51f e-BOM@®ODO0OODIPh8A4000D0585d7-4a0000000p
-0x1. 2c 27 2 a 000x010.07070dpf +f@&,0 0MXIL.005p8-2860000000p
O0x1.7¢c572200000000p

-0x1.8c939-ap00RD0D0PHp3-2EA0D.ODOfOf0GR,0000000pP
0x1.7aec5ap0000D000phd4aald0D0DOBPHO9cO0000000D
0x1.7dcl1lc828p00000669-28c000008A8Bf,de000000O0P
0x1.a675f-tD0000DO0Dhec87:@3R2DOODODDHPOPO0O000O0DP
-0x1.1e9b84000CEBEEpEMBLOO0ORNDOP5f-Eba0000000p
-0x1.0aal8aDO00000O0pP

0x1.edcl6aPxA0GOAR a-8 DXAQ MOFR e-2DO0000000P
0x1.c3f94B0MOV.ODDH7740008000pbFfFf00000000P
0x1.3d11d200000D0D4HcCc @8 MXAQBXFrR3840000000P
-0x1.3033f-20000000Pc3BOVXA0@B0A0D#LO0D0O00000P
-O0x1. 70a83-6Qx00BHABHE 1-00P0ODO0DDPbe-t0P0O00000DP
-0x1.68d11820000000p

-O0x1. 8e7a7-8@MxXAQGEBME b-6 OXANHOap0 08,0000 p
-0x1.01ce980D00RODODPB829c0O0RMO0OOOPB8E60O0000000DP
O0x1.a69408@XA0EABMe20000DODHPAd-3Ac0000000pP
-0x1.1bc8aaBPO00NWDOPpa 7SO DMOGGRHDO00000DP
O0x1.f27c5B0000D0BPOO®OMEPOX1. bf bBZ260000000pP
-0x1.3e354-80000000p

0x1.d15b6c0000000p+2, OxU. NEANLFHOOOOOODP +0,
O0x1.5667520000000p+&H4,;0X0X.1bdBIB3IDOOODOODMD p
-0x1.911050000Q006p a-d DxQQ DBEOWO @QOO0Pp
O0x1.cd219-Z0Xx00 RUWAF 420000000 ef-6c00000000p
Ox1.3abea?2O&A0AA@® a-8 OXAQBIWD2-6400000000p
Ox1.be7ee890000000pPp
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O0x1.ce70d-8@MXAU0MDOAM e-8 PXAQ C0ABB 8BP0O0000000Pp
0x1.347d5e80;00D00099e-200000D0PP3-87e0000000pPp
O0x1.6fd13-20000000Ppf-5Be00XDOD®EI,2e0000000pPp
O0x1.4ae9ct0Q0000VDO0DP6 19d;60D00DOOO-HPODPO0O00O0DP
O0x1.07bab@0D00RQ0E&PES-2E8 00 KDOOODORPOFCOf 0 p
O0x1.99ed820DP0O0000O0DP

-0x1. 2db35-6000x010. 0e000lpb 1-8 HDXAQ BBIF¥B 4-80000000p
-O0x1.38785-60MX00BOIEMB4B000RQA06BLABECO0000000pP
Ox1.dcd37-7Z20X0000BHG6-20000000P17833,9800000000p
O0xB255c00DDO00MpPLl. 96 8LAx10.00101040304H0000000p
0x1.6786320008000R288¢20R000€0006p50000000P
0x1.2a9bf-#D000000p

O0x1.469e9-60000000Hp0828068008B80340000000p
O0x1.1d3d 3-6600%0. 000FObCbP e-DOEA0OAE@H5¢c-Z20000000p
O0x1.f1f0ad,00DOD.0DHPF-8AXA0 DTG &RG-,00000000p
Ox1. 6255 3-26000x010.030406pe f-80000DO0OHP49420000000pPp
O0x1.2fb6b3DXA0BBBE -8 DXAQFTEBD®a®m, 0000000p
OX1l. EPROODD®OPp

O0x1.edf 56-BDOOD.0NVDHe6-8000200686H7-26830000000p
O0x1.cdcld0P@PODODOD1 9-20KMA0AMBLBPEB8O0O000000DP
0x1.f088ch®@000®OVDODIAB2B8DN0606088HB0000000pP
-0x1.557a8-8@%0BHUBLOL aB8O000RAOHF41-4a0600000000p
Ox1.1dbo0b-&@X00 GGE®B eb®00M®OD.0p4 01022, 0000000 p
0x1.28al1laaap000000pPp

-O0x1.28d20-86000x010.080c4p3 0-4000D0O0DPal-80000000pP
O0x1.2ale7-8@MxXAUQUHBHIROOO0ORQ023d40a0000000pPp
O0x1.3f14f%2;,000086802p1-646000RQ0PLd2181de00O00000O0P
O0x1.a77a9-200p000000pPdc0;0xD0DHDOVSOWMDO00000DP
O0x1.bad7b-4000R0004p0538080006686A8e0000000p
-0x1. b37144820,0000000p

O0x1.dc7cc2xA0GAAB a-8 HXA0AGAP9-a0000000pP
0x1.2769c0000RQOQABFB4400D099PPpa40000000p
Ox1. bff378;,000068688489-20000QQA07F38e6a0000000p
O0Xx1.bc8d6-2a0000000PUE;B6D0DBD63BL0000000pP
0x1.9b07c2ap00R00BPphbAfB800VDO0ODO®HPHB80O00O0000O0P
Ox1. aa58a00Dp0p00000pP

O0x1.62cb4-20000RD0P6 B3 e ad0x0L0. OF 0903BHL, 0000000 p
Ox1.e0f51-2P0OPXID.0080®PS8 3-8 X0 GMADMW &DO p
-0x1.36¢c69000020068849H&KA0OCATCBR2®OPO000000DP
O0x1.d658c-28600D090942800008008a51e09,80000000pPp
Ox1.6f1b540xA0GBR® 0-9 O00x010. 0d020ep4 e-2 2P 00000 P
-0x1.376f9tDO000000P

-0%. d12982-0000x010.0f0bp7 8 9-8 HXA0 BAW®A c-ZD000000p

i)
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O0x1.ef6d680xxA0QAGABLEO00GA0O6E18a20000000pPp
0x1.168cf-DOGAOGBBBS8PD00RD0ORPa®dad0000000p
O0x1.de284-£t0000R00P3082;6x¥DO0MD@@OGH®BA 0 p
0x1.42b7f-00000D00P8-a1c00RXDODAORALS2400000000P
0x1.b7712-6G000000p

O0x1.6¢c16186000000p3df al0DO0ODR®PHId20000000P
O0x1.539eb-60K0N0CFIFERBbL£O0XxA0AAGAHDa-60000000Pp
-0x.1lee18d2070,0 000x010.pe e c-8 HXA0O BAGEEE PO0O00O0000p
0x1.5eec22PxA02O®AB3-4a0000QQA0p23B4f60000000P
O0x1.a24c6-49xA00POGR e-8 DXAQ LBCxHF-90000000p
-0x1.2b6d260000000pP

Ox1l. a56bf-da00WD0O0VPPazd,00WO0V.0DP2-6140000000p
0x1.5c3826000000pe@H4XA0BEG®EEET OO000000DP
-0x1.615b9-6000800@p b-B608x01L0. 090e0200b08p2 P OO 0000 p
0x1.bc511-8000000096d-80000D0941-83c0000000P
-0x11Bdc 00 @GOx10.p0d 2 d 0-F @00x010. 080e0P0 4-8 D 000000 P
O0x1.946be-a0P0000O0P

0x1.23504-6000000®p83-t0Q00DOBDHf ellD,0000000Pp
Ox1. 6cade28@XDO0PDVP25-2MHXxA0 @@AEF f-DDO00000P
Ox1. 14dc a-200,0 000x010.04p2 b202008Q2060HXec0000000pPp
O0x1.97d85-a000080 008 4 b1910)80L0. 0604W0LBEE 0000000 p
O0x1.18c7eR200000009P1-000@0D00DDDPDDOO0O0O00O0P
-0x1.21f60R20000000p

-O0x1.5044 28 @00x010. O0DOQN0 fEBDMx1 . 447 aa-4p000000p
-0x1.3c445-80K0006EHUADBI9-8P00RDO00HPc-EE9c0000000P
0x1.27b4540000006p8-86A0000000D0®W94400000000p
-0x1.03639-4a0000R@0PpP 6 61e0d,6 000x010.060e06®209,8 00 00000 p
O0x1.9d970®000RQO0093-t2p,000D0N0O009IN2a00000000P
O0x1.75319600000000p

O0x1.4b50f-80GA0GGB140000085Hpd1-20000000p
-0x1.2109e8@MXAQCOAUMWb-20000008Bpedhfe000000O0P
Ox1.38d9 a-8OX00 BWWPOHHOP O0x1. 748 040000000p
O0x1.c86f540MO0D0ODpP05-EPP00RVDOPY61417,80000000pPp
-0x1.4e580B8000R0Q000PO0-1IGANDODVDIIDHPOHO000000pP
Ox1.5d6fb@0000000P

0x1.9891bd4000RQOOP8-2I0X0IGAWEBAOOKRQO0O0P

-O0x1. a86baB8Pp00RMD0OBPA7-37a0R000@QRL200000000DP
-0x1.960ae8Pp000008p3-2W&AQFFERE®AGEREO000000DP
-O0x1.5365d-8600x010.01070fpd e- 2 0000DO0ODPa-83d60000000P
O0x1.fd811-406A02OBEmABHEHIXAA 2a907-40000000p
O0x1.52e80800000000P

O0x1.ea701-83000D000P9f-BDO00®ODOIPeBY,bO0O0O00O00O000O0P
Ox1. 6fdbar@00@ODODPHOI9@6D00DQORPOO0O0O000DP

()]
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-0x1.9809e-68000D0DPBPO0 b-a 0-Q0 0 DDABPO 0R®Q000P
0x1.31f2d9OxA0DOGOF FF;:0000P6DP3OO0000000P
0x1.c30c62HXxA0BBBEd-2D0N0000MDO0Paill3l8Ba000000O0Pp
-0x1.7311d400000000p

Ox1.5f9de80000000p+2, Ox1.87383H830000000pP +1,
0t. a7¢c9d20000000p + 151 ;00xx11..49364769532200000000000000pp
-0x1.1bf3820000000p +-3;0x0x 18.6c4873f22020000MWOPO p
0x1.f366768MHXA0OAWUF eePOO0O0OVDOBDPe-Z24a0000000Pp
Ox1.fafOcD;0000080p5-8HXAU0MB2HA0RQO0P
O0x1.451ef-200000000p

-0x1.d1346-¢0X000BBHE c-8 OKAO 07 6-B0000000p
0x1.c0a9%9c-2H/xA0CROF HE3000RQA0ABP2-8A20000000pP
Ox1. 2abd9-Z@0X0M0 ®EEHB5-80000RDO0P7493,5e0000000p
-0x3Acd3760@B00MKAP b72-183@0D00DDHDPREANOO0000P
O0x1.2841f3-80000008¢p7-228000D0008Hpt0O000000pP
O0x1.7637720000000p

O0x1.5b416-60000006Pp9-10ND00RNDOHOHHB,760000000pPp
Ox1.6ffa3®,ca® IR0 7GCOOD.0DIOP3 aR0000000pPp
-0x1.1b94d6000600QPd02E0XD0HHD6PB8OD000000DP
-0x1.aa35b-28600D0902c-00P00RVDO0HacfOQ8000000O0P
-0x1.3c07b68000D0Ddef 8650000008 7-400000000Pp
Ox1.9d75081010,000000p

O0x1.1lechO-B@xAQCFA®HF bB;0G@A00OABPpe@O0000000pP
-0x1.e8976-60XA0DRCHI-40000D08IPpe-B100000000P
O0x1.¢c9c0d8@OXAQMLOEBPId-AaN00RDO0BHC-BLOOOOO0O0OODP
Ox1.fe275WQ00®MxXA0 ®F 6-83DXA0AAREER2@W/OPO000000pP
O0x1.b4e6368000RQ0BPe-42200000D08HPd60000000P
-0x1.0619240000000p

O0x1.65a3b8000RQO0PF6EHI4088A0Q0QBF 80000000DP
O0x1.32b92-80K00 0Bk d-8HXA0 BAWAReBOOO00000P
-0x1.01cd9-ap00RDOOMHSE-8 DA MDBEHEAMBOOOO0O00O0P
O0x1.ebl04-00000080Dp4f-8p000D00pf-H620000000DP
O0x1. 0acb6e6DxA0RCAOR a-¢ DXAQ HRROPO®6-80000000p
-0x1.8b3142@000000p

-O0x1.3d841-5000x010.060MB 0-A,06A00B@P5-PD000000p
-O0x1. 0996 6-66000x010.00010dpd e-6 00O0RQ0AGPRPdd-P3c0000000pP
Ox1l.eaba6@2dxA0BIBYF b-80000VDO0NVH9-dd60000000DP
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-O0x1.011a6 0 00x010.0f00pat+d2 O&A0 0 O@®r - 0000000p
O0x1.01c5e0@XAQAARMK 6-t DXKAEE@OPOO0O0000P+0,
-0x1.23a994000x010.0f0604p3+708 HXA0 GGBE®@R 0-aPD000000pPp
-O0x1.4a7ab8p000000pPp

0x1.91f2dt0000D0DHd-8 0400 WVOrBOBER OOO00000pPp
O0x1.24188-2Pp000006Ppd2ac00D08OOHAd20000000P
-0Xx1.b1da9620;00D0083paf-20&A0E@GEA@M5-20000000p
-0x1.4b8ed@Q000RM0OABPBHBLecOVNDODDBP360000000DP
O0x1.5¢c254-3000R0068pPpc-dDalRNDNOOBPFO00000000P
0x1.fe02220000000p

O0x1.a214a8@Mx0A0EEHDHI4HDXA0RADF b-BOOO0000O0DP
-0x1.cc80f-30000DO0DPc-BAXACBERA®EELZNDO000000pP
0x1.8777f{3QxA0DGIRa0860000QRa-BN0O000000P
-O0x1. da2dO0-8 OX0L0 BMd0p c-3 MXAQ AFEx 4-2800000000p
-0x1.2573c6p00R0O0DP1-22000D060888360000000pP
-0x1.65d0a80000000pPp

O0x1.a910d8000RQOOMENEI;OQ0EHDEQAQOHR0000000pP
-O0x1.79800-4 OX00CHWEN 84 0000D08#D85dc0000000p

m
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0x1. a6a703dxA00FdObm6R000000DDPc4£fald000000p
O0x1.el14f 406000009 3H;00Q0000@802-ap000000pPp
O0x1.3e0c340000000Pp55fcOODON®DHL40000000D
-0x1.69b4c2Pp000000DP

-0x1. 8659 d-56000x010. 20B3UpDOHO00QGA. 2ca-B300000000DP
-0x1.b615a60008000Ppb8d2080A00@0QAHde0000000P
O0x1.fac574;00008Q20p9-a000080008b2140000000P
0Xx1.eeb6fce;0RQ0A00p7BO000VDOBGEF-B300000000DP
O0x1. 0c 32 Db-8 0x010.0d010e00pc a40, 0 000x010. Wpe 1-2320000000 p
0x1.03190800000000p

Ox1.20b39-2000x010. 02070epl 1-3 HXAQ 2MUP eB8OD000000pPp
0x1.472f760000000pa-2d20Q200686006H520000000p
0x1.36¢cc7-2@0XAQTFOBRE c2MODO0DIDIIHO9200000000p

Ox1.31814-20K00 040BMEc-8MXAQAPUER220000000p
Ox1. 2dbd2-6000x010.000402p7 3-8000RQ00BBe-B480000000pPp
0x1.3a787200000000p
0x1.8381a20000000¢d6-4 0400 0cBrHAROO00000pP
0x1.9¢c6¢c3-20000000paZ206x0000606BPO000000P

0x1.1a0c0-3aPxA0GORBe-2000RD0BPE2-2¢c60000000pPp
Ox1.55cf b8 e00x010. 05080cpa+804,0 000D 0Be0Ad80000000P
-0x1.025e9-80x00BHEBEBBK2-2000FUCOMOH-DO00DP
-0x1.553d9400000000p

O0x1.6407f-2P000000834-3 304x010. 0dOLO30LPEO OO 0000 p
O0x1. a66682000000p183c0O0DODODDPfF40000000P
Ox1.00ab59-2Mx00 BCAK 3-6HXA0RABY f-80000000p
Oxb5dB2c00DOODODP. 644-B4c0RQ0O0EBOEGB72a0000000pP
0x1.c87fe20000D0Dpa25800008BOAd40000000P
0x1.1cf2b40000000pP

-O0x1.716c9-4@OX00 0L0Bp/ 2-6 DXAQ ABADB 7-200000000p
0x1.03161-800DPRADHDPOAQO0OO®KXAP Oba-8500000000pPp
0x1.646ac40000008p76,ec@0DODDDVPHP9400000000P
O0x1.29e1220XA0QBIFE®BB 4-9 Q00x010. 0d030BO 8@ 0 0000000p
-O0x1.17238-8Q0X000CcHEHBBRO0-8000RD00P6L24600000000Pp
O0x1.3f006B3P00

O0x1.d2bb538600x010.07040bph 6A000QA00P761400000000Pp
0x1.149fe20000D0DDPf41e00D0P0D6H200000000Pp
0x1.b6d688000QA0OQAP6-8120RQA00FEEF-AdeO000000O0DP
Ox1.c97b58@MXAUAFAHABHDOGRPOOX1. 68c-23c0000000P
O0x1.43c64800080000d28040000000Hf60000000P
O0x1.ced4a3830000000p

O0x1.89fa646000000DP@l-d VX000 AMNERBIELRODO000000P
Ox1. 2810 3-6000x010. RO0Fp7 car 0GA0ADODODO p
Ox1.696b6-83000x010. 060608pc b-BPDOO0ORDOBPF-26c0000000p

B
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0x1.df75a20000D0D43-2 D00 HOLRHABLELROOO00000DP
Ox1.8091a0 000x010.0a0e04pc+eB 0 A0@3BGAB32ND0O000000DP
O0x1.10c0c-tP0O0O00O000OO0DP

0x168¥80000000pP1. 9caBPHxA0WAGIBGRAOO00000DP
0x1.f5b5240xA000Q@1B e-a MXAQ®E®Ba00000000p+0,
-0x 1. 7 e 3b 8 a0600x010.050600p4+708, GMDX010.000D4H1+ektt, POO 0000 p
O0x1.3ededa®PxA0BO®@ B 7-2 QOOXO0LO. Cal30f P40084Q0P0

-0x1. a58ed3MXACCCECOW42000000DDP256e0000000p
-0x1.2460bA40000000DP

-0x1.2222b8000R20Q00 M 6-@502x010. 0e0f000704 0000000 P
0x1.68b4180006000B21ha80R000O8BpAe0000000P
Ox1.fH8PPB®OMX1. bc20c-8@XAQ B®H®B®BIT2-20000000p
O0x1. 7b5fd20000D00pPeB560RND0BDABHPB8B80000000P
-O0x1.3c2d6-2@0X00BWFEME 1-83MOKXA0Q M0WM®APE7-80000000p
O0x1.15b0d80000000pPp

Table B.5 Paxameeeosiog oent al net wobkasl ayer

Parameter value

-0x1.8651700000000p+67,;00k.12B8dR2DDBODOOODMD p
-0x1.bd9b740MOD.00DDPctME DXAQ ABBBe@Q0000000p
0x1.4141d60008A00pa-06@BODO0ODOPE0ND000000Pp
0x1.acdb32AA0BEOPR -2O0XA0BBEMDM6e0000000p+0,
-0x1.6¢c770-BMXAQ GOFHME 9-8 00X010. OO 6- 0000000 p
-0x1.58476-20000000p

Table B.6 Parameters of theerco3nt@&MNN (dceoccnovda Inugt inoenuarla
kernel)

Parameter value

Ox1.c85cb5B8p00RD0BPF-IN2000066H6RA0000000pP
O0x1.0alaz2-¢2dxA0®@GBH3-4000RQ0O0OR2-287a00000000Pp
Ox1.ab533-2@OXAAQGCGm 93,0 000x010. 020042 0300p
0x1.dc9c1l-20000009¢0a5 e800D0DDHDP20000000P
-O0x1. 4881b-8600x010.05040dp7 6230006 0A00pKde-28a0000000P

Ox1.ee0d4-40p000000P

Ox1. 79b37-2000x010. 0aQ4p5 2-4 000 DO0OPIODHP9e-20000000pP
0 x 1.18cf010b0 A QOX0Ip. 6 894 b 4 6MX10.00VDDVDexp0G+GZ 0000000 p
Ox1.7b5d2-80xK0N0CBRHPCc-80000D003p9B1ad000000P
Ox1.78a7dB8000RQ0O0pc-23c0RODODMOOH580000000pP
Ox1.5cfa62060a000@pe-bMXxAQATAF 4POD000000O0
0x1.97518800000000p
Ox1.0079e-800X00 0B d-2 MXAQ EBEO® 7-300000000p

B
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Ox1. b864 8-Q600x010. 07010bpl 7 2 0CAOXIV.0VVHIHNEQ0000000p
O0x1.16a8e83DHXxA0G®UO®@A583P00RD0DPAF-4080000000pPp
O0x1.1b80CBONO0ORQ023e83de0RDOBDBRF cO000000O0P
O0x1.bf29e30&A0O0DGR™ 9-6 MXAQF¥EXGFF a6,0000000p
O0x1.4ce486p000000P
Ox1.8c496-20OxK0N0 HABEpE0-8 HXA0COA®ILA00000000Pp
Ox1.cab68-B@XAU0BEBEGMOPGFOOODXx1. 6-83caed0000000p
O0x1.fdb913@MXA0OWBIFB6800000QpPp4-341c0000000P
0x1.1668420008000p3-B8500800Q83048¢c80000000P
Ox1l. ebe5bh2AXxA0BGBmf-£4008000@@pP3-20000000p
0x1.022a8@800000000p
O0x1.43ac7-2DxA0O®BUH c-8 OXAO0 BOUWP 8-200000000p

O0x1.3dc5e-6 XA GOUK 02 COXND.00VepetBEN0O000000pPp

O0x1.10507-4 @00 BBHBHG6-200000868p9-DO00O0000000P
Ox1.b82f 45QPQGA0OCBGE f-22, kUM ®FGFT BB &0,000000p
0x1.a3265200000000aB6800D0OOOPCc80000000p+0,
O0x1.2b29dd40000000p
0x1.38274-2000R8000Pp 0-6810x0L0 OOLGXCEBMOO000000DP
O0x1.2c413-2MXA0Q0MBGree0000000p+B, O0Ox1.83d56c000000
0x.18f 74d0R0OODODODPIGT-BO0OO0OXDODDPbb2d80000000P
0x1.97360-4a000R006pB1-4¢40020006685000000000p
Ox1.9a7dd-¢@OxA0BGEBptb2000RQ0OBH7-3420000000pPp
Ox1.c1a8b-3p000000pPpP
0x1.clb5ed2apoO@U20O@POE;000D0p$pa0d4-80000000pPp
O0x1.1f656-6MXA00FBGYa60000000p+D, Ox1.3f20f0000000
O0x1.23fad8dOP&AOOCBm3-a0000DO06GPeBb800O00000O0P
O0x1.ecf7420000D00pe3,al0DO0B®DPOHOG60000000P
Ox1.d804CkMm OX00 A Ce2-3dMXAQ Rk 8-4200000000Pp
O0x1.cf52340000000p
Ox1l.dcled2a@MxA02CA® d-6 MXAQ BBWE6-30000000p

-Ox1. 0Oba90-6&@OX0M0 RHWHE beO0O000000p+B, O0x1.44defeO00000O0

Ox1.19487-4000x010. 0703mB®BEO®M O0x 1. 859-28e0000000p
Ox1.08bf5-MXA0DGEHPHEeB000RAQ0ORAAFB0O00O00000O0DP
O0x1.f3d3050000008pd6HXA0CABTFERBABNO0O000000DP
O0x1.fd51f8,00000000p
O0x1.1c16a2Pp00R000Pa81l1e0VDOOBOPB 0000
Ox1l.ca7eeb0&A022GR 6 8 600x010.02020c4+aBD P 0000000p
Ox1.8325b-20xX0N0HLXOCGKX2-20000000p4-2120000000p
O0x1.2c199-4ap00ROD0DBH2a00RDO0OAAHPLa0000000pP
Ox1.208b0-2000x010.030e07pc 9-B8 D DO0OBRABAP28D00000DP
O0x1.f0d93a0000000pPpP

O0x1.3977940008000p 4-2WxU0RERGBAN0O000000P
O0x1.10770-&0X0N06BXCRF18;0000D006p5-80000000p

irg
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0x1l.9e3ee2P&A0GOCPE eeDO0OOXDODP1L-35e0000000pPp
0¢.8691d6040008A0P8f-Z3a00NDO0ODO®DBHAE0000000Pp
-O0x1. 86e95-30X000ECHLEM9-8000RD0APB4-26c0000000pP
0x1.84c576800000000p

O0x1.8d17e2000Q000P a-da 00 FUFrora@@LROO0O00000pPp
Ox1. afd8di100V.0DDOP3e00RQ0O0BGB6RAHA-200000000p
O0x1.49b9e-20X0N0HAOBa40000000P9Bce0000000pP
O0x1.2a62b-20000000Mm7-8¢ccO0RODODPO6AIBO0O000000P
Ox1.d336 3-26000x010.0c050ap2 e-8 MXAQ EEB®d-2P000000p
Ox1l. 8DODDBDM®P

O0x1.00e2a0@dxA0®BFpP 5-6 OXOO0 04k®pPe et 0000000p
O0x1.d76ef-00xA00A@MP 90 COXID.0DDH24PVDEZO000000pP
Ox1.67309-40X00 BGL®BEE3B8P00RNO0O054400000000p
O0x1.08e66-20X0N0FEEPOAQOMX 1. 682-Icc0000000pP
O0x1.fe93330000D000pe-I3e0RODODOBPaa20000000p+0,
O0x1.98d80-20000000pPp

O0x1.31e25-20OX0000FERBI9-BHXA0TFADD1B0000000p
O0x1.4af0f2;000006D0p6-20GAGA@GM OD000P
Ox1l.6aab534MxA0®BECF 7-B000XDOODPI9-Bc40000000pP
O0x1.2f5da20600C300® 8-6 OXA0O BAFCEW1-£0000000p
0x1.8f079-00000000@4-8 DaxA0CBRET®B@BO0O000000pP
-0x1.2a5d580000000p

0x T.a@l 9 c 0010,0 000x01p. 6 1 9-B Oex0lQ BAUAT F-R,000000 0 p
Ox1.5b1f3-8MXA0BGER®E® 1-2 000010, 070801pe c-A D 000000 p
Ox1.cd4cdd2@XAU0BBEERS-EPO0ORDOBPH2Z2420000000p
Ox1.;}, O0Ox1.25bB8E&0666R06P0O00000D

-0 x 1. 090f8 0 0 8G0X010.p1 31 c58000RQ0Fpd-d3e0000000p
Ox1.30ee280000000p

O0x1.8f9772DHXxA0ADMARER e-8 OXKAO0 GBGMOkKHB8-24P000000p

O0x1.5151a-2@0x00ACHAEbcO0000000pPp+AB, O0Ox1.3e472e000000

Ox1.f7fe9B;,00EEEOLEM 020,0000x01lp. c15-43800000000p
0x1.82497400080008732440000066a@®340000000p
Ox1.53646-Q6000x010.070109p2 160008QA00B7-4f 60000000p
-0x1.6857a00000000p

O0x1. ae8d420HXA0BBEPD 3-8 OKXKAHI80H50404p0 0-D,0000 p

-0Ox1. 9928 8-836000x010.04046p2 7e0000000p+@, Ox1.1efc2800000

O0x1.2chbe6-8@MXAQCEBIFEBALe8P000D0AHCc400000000DP
O0x1.c6a948@MXAQEBHDM5-6000RD06MHddDc0O0000000P
Ox1.edb8c2@xXA0AXFOOPD-OPOOX1. 872ed00000000pP+0,
-0x1.451bb8B80O0000000DP

O0x1.508a4-2000R0001p236e0RQ00a0F0P£6000000O0P
O0x1.165c6-2000RQ006pad0xA0GGGBGAE@ERNDO00000P
Ox1.4bab5ad@xXxA0FREm4r,00®0D.030MBBF 00000

B
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0x1.35b498000600Q2Pe4d80RQ0BAEA-RPNPB80O0000000P
0x1.53f2520000000pa-2HAxA0OBBEA@BOO0O0O0O00D
O0x1.685e88Pp000000P

O0x1.70298400086800epe-hMxAUQGTBBIFrHABHEO000000P
0x1.21e034H600000x1. e-3 05lc 0r0dBRFBOP 00000 p
O0x1.4fe8l2 0600600 HD9-BPO00XNDODRPI-Pc6000000O0DP
0x1.02bc82000RQOUPELH28806A00BGBRL£40000000P
-0x1.6Ff09b-20000D0DPa-25402006a6HR7c0000000pPp
0xde923a0@00000p

Ox1. 7ac2d-20000000Pf-202@00068@@30000000P
O0x1. 2e1d4 c 000x010.0d0103p9+004, 0 00 R Q@0 UWpPpc-4040000000p
Ox1.6d96a-80KX0MN0®BGHABE2-EL00RDO0BE9-Adc0O0000000Pp
0x1.89801200B&®HNOMODOODOP. 8c4-22e0000000p
-0x1.3d1820002000Ppa22e0R0D0DABB-HPO940000000P
0x1.59572800000000p

0x1.3c8b3-4000R000Pp5262000000CARHF20000000pP
0x1.2480d80000000p+A#,;00KEB840602,200p0000pP
O0x1.66a5b-08OXMU0UACTRO-A0000DO0OP22d80000000P
0x1.33d282000R00Qpuset,8MXAUQ®HBEEREFO0O0000000DP
-0x1.66cbd40002008B883 calODO®DIDP440000000pP
0x1.c080c-80p0000O0O0DP

O0x1.02E02Q0M®X 1. 0f 6B 6@ODO@DVDHHP720000000p
Ox1. ecb526 6 000x010.050c02pc+608, P 00 R D 0B Pe-1,e0000000pP
Ox1.ff13533;000006006p020000006p9-2¢caa0000000P
O0x1.5ee4260p00000B6Ppa9%de0ROD0BOBHe80000000pP
-0x1.5dce72p0000009168bc0ORQOAGABA5200000000P
Ox1.16b74400000000p

O0x1.b4c078p00ROD0ODBP1BHXAQATHIFEDAOO0O00000DP
O0x1.3f6dc200000084c20d80R00AO0DPY98B8O0O00O0O0O0O0P
Ox1.286e7-830K0N0 WU 0-2000R00B8pd22e0000000Pp
O0x1.731e7-8000RQ000Pp4-21400000500Ppbc0000000P
-0x1.93a952p000R0008Pp1BHEQ0O0BB6O6BB-APO0O00O0000DP
O0x1.0c24280p0000000P

Ox1.05chb4-2p00RD08Gpf-31x810 0b05050401000,0 00000 p
O0x1.15544a0000000p +8 ;0 x01Lx. 18. 752f f ac6Bd00000000000000p0 p
Ox1.8557e-80x0N0MRP5-6000RQ006paRAA20000000p
O0x1. 9246 7-8600x010.0a04Bpc 8-2D00RKDO0OP2-A60000000pP
-0x1.9ed2b-83000RQ00OMPIPOA . e2c0560000000p
Ox1.f5a8f60000000p

O0x1.be94f-20000D000Pe-0 DXAO BUG/MOAXER POO00000DPp
Ox1.780e638000x010.0007p8+0Q000RQ00O0HF19,21800000000p
O0x1. 13809-2600x010.02000pae-t P00V D DOPDDDHO
O0x1.632564000686800@6R232000R0068606-pdcO0000000DP

i)
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-0x1.17921-2a@OX00BXBERHG6-000R006pHp147200000000Pp

Ox1.2d8fa®0000000pP
O0x1.6007520008000018MxA00FQUOABBO0O000000P
Ox1. 66A00@®WOWOXx1. 7c0-282000000645e00000000p
Ox1.4cl16c-68@MXAQBBEORFf-20000D008B0-B0Dc0O0000000DP
0x1.622a368000R000686MHe@560R800606-AA80000000pPp

-0x1. bd0552000@00G67F 1-8 404010 cOraLGAP 0000000 P
Ox1. ec845800000000p

O0x1.18b8a&0p00ROD0ODP2d4460R0068B64Ffc0000000P
Ox1. 7a0fd@QO000VDOBHI-690000D0AQEPecO000000P
-0x1. d8da0-8@MX00MBBOLMDcOINO00RNIOAHPE6-2660000000Pp
O0x1.8855a-a@EQOUBEBEXE860006A0Ff -2 b20000000P
0x1.f674880000005 408 302x010.04010010c@p@ O 000000 P

O0x1.e118c-ap00000O0P

Ox1.a0fd530000000P82 0xA0CABOBGBREEO0O00000DP
0x1.800b2400080Q000pP a-2d0EAGEBEORMRO0O00000D
O0x1.3392a-8@OX000WEBAMWI-2P00ROO0DBP5-86e00000000p
0x1.adl678000R008P0eB8¢c00RQD0ORA-A3Cc0O0000000P

-0x1.45ebd-28000R2Q000P 3-8e0400 REEBH¥BOO0O00000DP
Ox1.dac89-4ap000000pPp

0x.11 2 c b 4 4 010,0 000x010.p1 3 0-&2 NDex (L0 CIOWBAF OO00000Pp
0x1.cb5bfeO0000000p +-8;0x0lx 19.a4a25184HPDOMOMMDAOGPO p
0x1.d21ef-2206000600Rf-R0000ODODDH52340000000pP
0x1.1a936-0 000 REAEMAe-20000D0OPODHe 000
-0x1.0061940006000p786a0800@68668Ld60000000pP

O0x1.14907400000000p

O0x1.db9dc8000RQOBPIBf cOXNDODOOP400000000DP
Ox1.bfbl6-2HXA0CAAIW 9-20XxA00AB®AL20000000pP
Ox1.866BBA@M®KOOX010. 06chb82PDO00ORDOBPLAAB80000000P
O0x1.cd35f-h06A00QACORBLDPOOOXNDOAOPa2Ze60000000P

0x1.f600f-%30600086pf-DO00OXNDOO®5-2980000000P
Ox1.406dc4p00000O0P

0x1.499932000800WP®DgPX0M0B7c3cB8Pp0O000000DP
0x1.d707e8000Q2000B82620R0Q0BAABPLA60O000000O0DP
-O0x1.065a4-20Xx000HUFPbHOO0O0O00O0O000OP+@, O0x1.3e2d0400000O0
O0x1.0ec9c-6DMXxAOBCO®P®9-3000RQ0BP222400000000Pp
-0Xx1.6be5e8000008DP420xA0BRAXL0OLND0O000000DP

Ox1.3c8ef-4£,00000000pPp
O0x1.37a7at00000005pHd-0 206x0L0 030509000ep8 D 000000P
O0x1.558e020000000p +6 ;0 x0Lx. 17. 3bdf e1e4870c000000000000p0 p
O0x1.35ae7-8@MKXA0GEAN2A000QDDB®PEEERQO0O0 P
Ox1.9745Db-2000x010.000d01p8 e-6 D 00RAD0BPpe-B,00000000pP

-0x1.11816840000000R2a29c000D000PAG80000000P

4]
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O0x1.09df7400000000p

0x1.2a70d-8000R000003-22800D000803d7e0000000pPp
Ox1. 60®AMHXO0OpP+0, O0x13;8Xt626R285A4000Pp00O0DP
Ox1.89a66-8MxKN0FEBY az,00®0D.00VDP82400000000p
O0x1.0f6abr&a0edaP3-90000D09p324c0000000pPp
-0x1.e5725-2p00R00D0BPBF-BdeDXNDO0DB®OR0O20000000DP
Ox1.15db7400000000p

0x1.c41426000000060f-6p600XDO0OO90HAH20000000DP
O0x1.ef4a34;00000@0B22000RD0DP3-3f20000000pP
0x1.37ell-t000XDO0OD®PO6RO0008A0OOBPC-35400000000p
Ox1.0b423-80X0N0xCFBErha0DONDODH53f a0000000p
-0x1.340b35000@00@A0-7 VKOO REPWRABOPOO0O0O000DP
0x1.6641a-800000000p

0x1.8aab5c2000000PPp1-8140R0086686F440000000p
0x1.29fabBP&A0OBOBE e-20000D0OGH-4a9200000000p
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Table B.7 Parameters of comBC&Nt (b8éasdynagsamet eal

Parameter value

0x1.c296384000RQ06O0R9-40c0O0RDO0O6ROPPCO0O0000O0DP
O0x1.c28c6-6p02808MGMH 04H,00W0Ip. c284860000000p
0x1.c27ef-40000D00DP9-65a0000008Hpcc0000000P
0x1.c28628000R00060R94720RQ000QORLA580000000Pp
O0x1.¢c27c7-8p00RQOOOPO98400RQO00OABPLOOO0O00O000O0DP
0x1.¢c2999-4ap000000P

Table B.8 Standard devi atainogpedit a@pl e corresp

Parameter value

0 x
0 x
0 x
0 x
0 x
0 x
0 x
0 x
0 x
0 x
0 x
2 X

R R R R R R R R R R R

. c28f 5400 000x010.0f pd 84 ,2 8 00OXOL0. C20002p3 5 e 0M>0 D.0DBDH3 8 ¢ 000x010. 070008p8 ¢
.a0ce0-300 000x010.0dp7 6-3 4 8 0®N2DACAOBEALO 0 pO x 1 . 2d 729 a0@OD 0D D @2 |
. 8194 12a,0 0 000x010. pb 4 21,9 4 000x010. 0e0dp22b, 9 6 000x010-D106pd fOex 4 p-13,b 6 406x61p1l §
. 936p20xplc8®Xdpfb56pp+ 1, Ox1.23c378pmW«11a60kilca
.dd4ef60000000p+0, Ox1.0de7b60000000p+1, Ox1.313f
.b98ca00000000p+1, Ox1.f35e5e0000000p+1, Ox1l.1la61
.98 DODOPGX, 0x1.cdf4f00000000p+2, 0x1.e34eb400(
.8b54e60000000p+4, Ox1.bf19500000000p+4, Ox1.f9as
.6db6ce0000000p+5, O0x1. 9dPDFec0 0 00x010.p0+&H8 1 e@x010.0DDDD

.5250be0000000p+6, O0x1.7e9dd80000000p+6, Ox1.b0Obs8
.38f82a000000p+7, O0x1.61f39e00000p+7, 2 x 1p. +974,7 72ex21p. +
.b4b7dcp+7, 2x1.ed4a3e8p+7, 2x1. a8d8c8p+7, 2x1. d4
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2x1.bd4a3e8p+7, 2x1.ed4a3e8p+7, 2x1.a8d8c8p+7, 2x1. d4as3
Table B.9 6ade doaadoilgneg f or
The probability tabl e
i nxd
1 0 1 65534 65535 65536
2 0 2 65533 65535 65536
3 0 12 65523 65535 65536
4 0, 55, 65480, 65535, 65536
5 0 179 65356 65535 65536
6 0 459 65076 65535 65536
7 0 977 64558 65535 65536
8 0 1794 685586 65535
9 0, 2930, 62605, 65535, 65536
10 0 4363 61172 65535 65536
11 0 2 6036 59499 65533 65535
12 0 14 7875 57659 65521 65535
13 0 60 9803 55732 65475 65535
14 0 193 11751 53783 65342 6553
15 0486, 13662, 51872, 65047, 65533,
16 0 11 1026 15497 50038 645009 6 4
17 0 49 1865 17225 48310 63670 6 !
18 0 162 3022 18829 46701 62508 6
19 0 413 4460 20282 a5200pD 63H53@ 6
20 0 67 923 6162 21653 43879 59370
21 0 201 1702 7997 22859 42645 57507
22 0 61 530 2824 9939 23967 41557 555
23 0 183 “ue 13 11864 24931 40550 53617
24 88 502 1967 5882 13783 258214 39680
- 55 286 1064 3165 7714 15614 26656454586
65536
156 637 1884 4605 9595 17291 27272 3
26 65536
124 469 1304 3067 6316 11545 18890 2
27 65306 6356 30 655
)8 114 396 1024 2278 4531 8170 13454 2
64391 65019 65301 65415 655
0 116 373 896 1874 3556 6217 100091 15
61827 6N BA9 65010 65267 65383
60 188 443 917 1743 3091 5153 8106
30 57341 60294 62356 63704 64530 65004
31 78 227 495 9&H B3 16®B13 28U39404538B8 6 367 23

%)
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The probability table
i nxd
51451 55378 58498 60853 62542 63693 ¢
0 58 162 340 633 1097 1804 2838 4291
32 404492774 49646 53443 56614 59159 61121 6
65412 65536
0 50 134 271 486 8114 1299 1995 2962
33 30391 35018 39573 433D9 H5PDAIB 51339 54264
64924 65139 65276 65360 65410
0 49 126 245 423 683 1054 1570 2271 3
34 26606 30648 34740 38783 54 2 658706 0 04 6 354954 6 94 9 760
63819 64335 64706 64966 65144 652
0 53 131 245 407 634 945 1364 1917 2
35 20475 23795 27278 3083 A4 3 I39BRS 5B3BH
60666 61801 62712 63429 63982 64401 64
0 43 104 189 306 466 680 962 1329 179
1631165 18318014 24796 27902 31079 34280 37
30 55690 57434 58947 60240 61328 62230 6296
65256 65317 65360 65536
0 39 93 166 2853 1333 5567 7Z327 1024958 37
11610 13555 15679 17971 20416 22993 2567
37 47374 49666 51790 53735 55496 57071 5846
64303 64575 64789 64955 65083 6518
0 31 71 124 193 282 395 538 717 939
7495 8789 10227 11810 13537 15408143340339
38 38884 41286 43612 45844 47966 49965 5183
61714 62380 62947 63426 63826 64158 6443
65338 65369 65536
0 27 7 6216310 234 322 431 564 726 922 11
6116 7104 8201 9409 10730 12165 13712 1
39 31575 33788 35993 38175 4409391985 4521460581 4543413
57162 58259 59247 60131 60917 61610 6221
64799 64932 65041 65129 65200 6
0 28 6 2 104 156 219 2 9466 3184 0 502008063224
4625 5337 6127 6998 7953 8995 10125 113
24020 25891 27800 29736 31688 33645 3559
40 498009 512339 8952 65852038 56338 57380 58335 5
62863 63253 63593 63887 64141 64359 6454
65271 65305
0 25 55 91 135 187 2 407 312318 4018559509183
3328 3818 4361 4960 5619 6339 7124 7975
41 18689 20193 21748 23347 24986 26657 2835
41978 ABRT77 465686 48085 49475 50803 52065

»
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The probability table

nx
58986 59706 60365 60964 61507 61997 6243
64561 64698 64816 64917
0 21 46 76 111 48%2 5800 6286 83220 9895 11
2658 3020 3419 3858 4339 48614 5434 6057
13967 15113 16309 17553 18842 20174 2154
42 33431 34959 36479 37986 39475 40941 4238
52459 53500 54487 55420 56298 57122 5789
62674 63001 63296 6356164537986 4680009476219
65076 65132 65180 65221 65256 652
0 20 4 4 71 102 138 180 228 282 344 4
2053 2315 2603 284789 32%582 3IBBGH2 400 M9 6595
10971 11848 12767 13727 14728 15769 1684
26620 27945 29282 30628 31979 33332 3468
43 45012 46196 47347 48463 49542 50583 515 ¢
58716 59302 59849 60359 60832 61271 6167
63908 64084 64243 64385 66 4 561429 6 66 4 662560 2 86 4 762
65208 65239 65266 65290 65310
0 16 35 56 80 108 139 174 2114 259 3
1418 1591 1780 1986 2210 2483390275%522730653
7273 7862 8484 9139 9827 10548 11302 12
19512 20566 21644 22743 23862 24999 2615
44 35650 36835 4 B3P0 2 413061778 42586 43685 44763
51568 52420 53240 54027 54781 55502 5619
60539 60948 61330 61687 62019 6232379116 2 66]
64213 64343 64461 64568 64665 64752 6483
65221 65249 65273 65294 65313
0 15 32 51 72 96 123 153 186 22389 26
1231 1368 1516 1676 1849 2036 2238 2455
5629 6063 6521 7003 7509 8040 8597 9180
15579 16414 1727220983552 2189853228887423838
28967 30017 31072 32129 33187 34244 3529
45 44402 45343 46264 47165 48045 48903 4973
55529 56137 56720 57277 57808 58314 5879
61827 62112 62379 62629 62862 63079 6328
64434 64531 64620 64701 86 4 767550 5 36 4 864520 9 46 4 960
65221 65245 65266 65285 65302

0 14 30 47 6 6 87 110 136 164 195 22
974 1075 1184 1301 1427 1562 1909 KNRCN
4090 4392 4711 5047 5400 5771 6160 6568
40 11731 12358 13005 13672 14358 15063 157§
22188 DI®54 24820 25718 26625 27539 28460
36844 37765 38679 39586 40484 41372 4225
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The probability table
i nxd
48775 49517 50241 50946 51632 52289 5243
57397 57863 58309 58736 59144 59533 5990
62268 62495 62709 62910 63099 63276 6 344
64423 645009 645848 648523 6493643 64953 6499
65168 65194 65217
0 12 25 39 55 72 91 111 133 157 183
729 800 876 958 1045 1138 7123281411342430414
3053 3267 3492 3729 3978 4239 4513 4800
8449 8897 9361 9841 10337 10848 11375 1
16813 1741988 8 41 8 118916 0 0 20328 21067 21817 22
28945 29766 30590 31416 32243 33070 3389
‘7 40400 41187 41966 42736 43496 48206 494986
50447 51067 51672 52262 52836 53395 5393
57712 581114 58500 58871 59228 59570 5989
62045 62259 624 6028 6623615741 66238BR6 668865 6396
64436 64512 64583 64649 64711 64768 6482
65129 65155 65179 65201 65221 65240 {
0 115 239 364 80 97 115 135 156 179 2
628 6814 744 808 876 948 1024 1105 1191
2366 2521 2683 2854 3038293322953 73414679136213
6221 6541 6872 7215 7570 7937 8316 8707
12280 12782 13296 13822 14360 14910
1970448 2031001 21663 22333 23010 23695 24
29372 30099 30828 31558 32289 33020 3375
48 39522 40225 40923 416114 4229896244029 7466 8 6453 6 4
48681 49265 49838 50399 50949 51487 5201
55783 56199 56602 56993 57372 57739 580 ¢
61250 61474 6168376 6186923855 62683626 62788 6 2
63609 63722 63829 63931 64027 64118 6420
64734 64783 64829 64872 64912 64950 a498
65194 65212 65229 65245 65260 652
0 10 21 32 4 4 57 71 86 102 119 137
516 559 605 654 705 759 816 8174603 94106891
1905 2021 2142 2269 2401 2539 2683 2834
4725 4956 5195 5443 5699 5964 6238 6521
9862 1024951 1 01614456 7 1110189 2 12327 12772
49 15635 16144 16661 17187 17721 18263 1881
23467 24076 24690 253009 25932 26589032719
32325 32972 33619 34265 34910 35554 3619
41221 41830 42434 43032 43624 44210 4478
49153 49662 50162 0%30653%255383135%529%0608%346212
56537 56885 57224 57553 57873 58183 5848
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The probability table
nx
60572 60795 61010 61217 61416 61608 6179
60828 63155 63276 63392 63502 63607 63708
64357 64421 64481 64538 64592 64643 6469
64993 65022 65049 65074 6655019985 6655122101 6655124
65265 65276 65287
0 9 18 28 39 50 6 2 75 89 103 118 1
420 453 488 525 564 605 648 693 A40 13
1438 1520 1606 1696 1790 1887 1989 2095
34009 3569 3734 3905 4082 4265 4454 4649
6968 7238 7515 7TBPIP5 89ORS5 8BOROB6D®3IAD1IBO699 1
12971 13376 13788 14207 14634 15068 1550
19274 19772 20276 20785 21300 21820 2234
26692 27250 27811 28374 28939 29506 3007
50 34645 35215 35784 36351 36916 37479 3804
42416 42945 43470 43990 50084965 449BD4 485188
50222 50656 51083 51502 519114 52319 5271
55625 55955 56277 56591 56898 57198 5749
59567 5DF§9560B3D 60439 60641 60836 61025
621814 62328 62466 62599 62728 62852 6297
63770 63852 63931 64006 64078 5A1 476464213
64765 64802 64837 64870 64902 64932 6496
65139 65156 65172 65187 65201 65215 6522
0 8 16 24 3 3385429752112 1Z4 138 153 16
353 379 406 435 465 496 529 563 599 [
1171 1233 1297 13614 1434 1506 21%1B1 221%159
2613 2728 2847 2970 3097 3228 3363 3502
5151 5343 5540 5742 5950 6163 6381 6605
10340 106591 102680 112955 12295 12641 129
15225 15616 16013 16415 16822 17235 1765
21163 21621 22083 22549 23018 23425882396
27873 28371 28871 29372 29874 30377 3088
34923 35426 35928 36429 36929 37427 37923
>t 42282 42751 43217 45868679 4548137 458289146365
48478 48885 49287 496814 50075 50461 50 8 4
53680 540009 54332 54649 54960 55265 5556
5 7474 57990 58231 58466 58695 58919 59137
60695 60867 61034 61196 61353 61506 6161
62798 62905 63009 63109 63846 632729329 6338
64003 64067 64129 64188 64245 64300 6435
64701 64737 64771 64804 64835 64865 6489
65078 65096 6561541714 6561561281 65176 65190 65203
65267 65276 65284 65292
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The probability table

nx
0 7 14 22 30 38 47 56 6 6 76 87 98
299 320 342 364 3087 554011 584136 614363 644791 6 85
968 1015 1064 1115 1168 1222 1278 1336
2040 2124 2210 2299 2391 2486 2584 2683
3866 4003 4143 4287 4435 4587 47 47
6320 6516 6717 6922 7131 7345 7563 7786
10265 10538 10816 75109192 2 761 3 8162 5 8121 6 7182 8 9121 9
14511 14848 15189 15534 15884 16238 1659
19601 19993 20388 20787 21189 21594 2200
253&@56 795 26228 26662 27098 27536 27975 2
31975 32422 32869 33316 33763 34210 3465

52 38193 38629 39063 39496 3492902477 4402345664 4402788
44102 44504 44903 45298 45690 46079 4646
49407 49757 50102 50443 50780 51113 5144
53905 541923 554540756 55457159 5 55559 55818 5607
57728 57946 58160 58369 58574 58775 5897
60390 60549 60704 60856 61004 611462056128
62285 62395 62502 62606 62707 62805 6290
63561 63632 63701 63768 63833 63895 6 395
64369 64413 64455 0694 4 964 6 4644 5364 6 7684 5 784 7 1604 6 6
64880 64904 64927 64949 64971 64992 6501
65143 65156 65169 65181 65193 65204 6521

6 5824 65291 65536

0 6 12 19 26 33 41 49 57 66 75 8 4
247 263 280 2938 316 335 355 375 396 4
750 785 8235 8886 89618 1061 1106 1152 1
1578 1639 1702 1766 1832 1900 1970 2042
2880 2977 3076 3178 3282 4473 4888 574986
6297 6470 6646 6826 7009 7196 7386 7580
9712 9945 10182 10422 10666 10914 11165
13587 13874 1475% 4 150454668 15360 15667 15977
17906 18238 18573 18911 19252 19596 19914

53122806 23174 23544 23916 24290 24666 25071hA1
28510 28901 29293 29686 30079 30473 3086
34027 34422 34816 35210 35603 35996 3638
39485 39866 40245 4450 6 282 1 1450 9 9D2 4 8431 3 7882 8 401 7
44645 44997 45346 45692 46036 46377 4671
49311 49621 8 50232 50533 50830 511214 51
5365B868 54123 54374 54622 54866 55106 !
56898 57106 57310 57511 57708 57902 5809
59490 59650 59807 59960 6 0811150 6600924577 66100470
61445 61563 61678 61790 61899 62006 6211
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The probability table
nx
62855 62938 018 63096 63172 63246 63318 G
63882 6393039 63048B88 6464136 64182 64227 6 4
64503 64538 64571 64603 64634 64664 6469
64892 64913 64933 64953 64972 649886G106500@
65127 65139 65151 65162 65173 65184 6519
65262 65269 65276 65282
0 5 11 17 23 29 36 43 50 57 65 73
206 22819 246 260 275 290 306 322 339 35
592 618 644 671 699 728 758 789 821
1235 1279 1325 1372 142073614687941520853157%2
2172 2241 2311 2383 2457 2532 2609 2688 276
3786 3891 39938 4107 4219 4333 4449 4568
588®M316 6179 6330 6483 6639 6798 6959 71
8722 89114 9108 9305 9505 9708 99114 101
11893 12127 12364 12604 1124804969 1134039518 1134363
15419 15691 15966 16243 16523 16805 17009
20063 20372 20683 20996 21311 21628 2194
24561 248%%565252839022 26240 26580 26921 271
29331 29678 30026 30374 30722 31071 3142
34215 34564 34912 35260 35608 359838368630
>4 39046 39385 39722 1718 42046 42372 42696
45531 45836 46139 46440 46739 47035 4732
49596 498638 50139 50188 506468 50827 51914
53160 53394 53625 53853 54079 54302 5452
56179 56373 56565 56754 56940 57123 5730
58648 58804 58957 59108 59256 59402 59545 5
60719 60838 609514 61068 61180 61289 6139
62176 62264 62350 624356288D518629®M2599% 29656 7
63247 63311 63373 63434 63493 63551 6360
64008 64052 64095 64137 64178 64218 6425
64529 8 68361646632 64695 64720 64744 64767
64912 64930 64948 64965 64981 64997 6501
65118 65129 65140 65151 65161 65272 6523
65244 65251 65258 65264 65270 6
0 5 10 15 20 25 31 37 43 49 55 6 2
179 189 200 211 223 235 234579 236705 237931 %
480 499 519 540 561 583 605 628 652 6
1021 1055 1090 1125 1161 1198 1236 1275
> 1720 17787482830 1985 2041 2099 2158 2218 2279 23
2970 3047 3126 3206 3288 3371 3456 3542
4500 4606 4713 4822 4933%34150466/66516189352 %D
6558 6697 6838 6981 7126 7273 7422 7574
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The probability table

i nxd
9208 9383 9561 9741 9923 10107 10294 10
12072 1224081 12705 12920 13137 6 13578 138
15426 15666 15908 16152 16398 16646 1689
18965 19232 19500 19770 2004270203125 9880549
22841 23129 23418 23708 23999 24292 2458
26973 27275 27578 27882 28186 28491 2879¢
31256 315653 3ABHA2 3222801 33 110 33419
35577 35884 36191 36497 36802 37107 3741
39819 40116 40412 40707 41001 4129443305 8§
43870 44149 44427 44703 44978 45251 4552
47635 47891 48145 48397 48647 48895 4914
51037 51265 51491 805117 1%30 15219353 5215885345627
54426 54619 54810 54999 55186 55370 5555
56929 57091 57251 574009 57565 57719 5787
590®P140 59271 59400 59527 59652 59775 L
60687 60793 60897 60999 61099 61197 6129
62005 62087 62167 62246 628323 6@B27R23 6@BBL6
63075 63135 63194 63252 63308 63363 6341
63808 63852 63895 63937 63978 64018 6405
64337 64368 485899 64884629 64614 64541 64567
64710 64732 64753 64774 64794 64813 6483
64964 64979 64993 33,65046, 65058, 654047,0,6 5615503
65171, 65179, 65187, 65195, 65203, 65210, 65217,

65278, 65283, 65288, 65293, and 6

0 4 8 12 17 22 27 32 37 4218471263 1]
159 168 177 186 195 205 215 225 236 2
401 416 432 448 464 481 498 516 534 5
812 837 8639448899721 1001 1030 1060 1
1326 1362 1399 1437 1476 1516 155
1959 2008 2058 2109 2161 222461522@8%772323
2935 3002 3071 3141 3212 32814 3358 3433
4253 4342 4433 4525 4619 4714 4811 49009
5971 60880 6B@20 68561 6684 6808 69314 706

>0 8143 8286 8431 8577 8725 8875 0134 10299
11864 12046 12230 12416 126083761527 9B39 6142 9 8
14572 14778 14986 15195 15406 15618 1583
17599 17826 18055 18285 18517 18750 1898
20907 21153 27140221271 64823 RNA8922652 22906
24449 247009 24970 25232 25758 26022 26287
28429 28699 28969 292140 29511 29783 364a5
32237 32510 32783 33056 33329 33602 3387
36053 36324 36594 36864 371314 37403 3767
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The probability table
nx
39798 40061 40323 405844 184®84442182103423813 6
43396 43645 43893 44140 6 44631 44875 45
47008 47238 47467 47694 47920 48145 4836
50098 G6HBH7 56721 50925 51128 51329 51528
52877 53063 53247 53429 53610 53789 5396
55322 55484 55644 55802 55959 565004 5B250
58102 58231 58359 58485 586009 58732 58 85
59766 59873 59978 60082 60184 60285 6038
61128 61215 61860048 6188828 6146707 61784 61
62222 62291 62358 62424 62489 62553 6261
63079 63132 63184 63235 63285 63334 833
63777 63817 63856 63894 63931 63967 6400
64262 64291 64320 64348 64376 64403 6442
64619 64640 64661 6468164 764670164 7®47 206486473
64876 64891 64906 64920 64934 64948 6496
65056 65067 65077 65087 65097 65106 6511
65181 65168320265 105209 65215 65221 65227 6
65265 65270 65275 65280 652814 6
0 4 8 12 16 20 24 28 32 37 42 47
136 043 1585 166 174 182 190 198 207 216¢€
329 341 353 365 378 391 404 417 431 4
639 658 677 696 716 76 16D7 N84 794% 814
1883 1925 1968 2012 2057 2102 2148 2195
2708 2764 2821 2879 2938 29938 3059 3120
378%857 3930 40014 4080 4157 4235 4314 4
5163 52514 5346 5440 5535 5631 5728 5826
6879 6991 7105 72209386 80883 81IB%32 8369
8965 9100 9236 9373 9512 9652 9793 9936
11283 11439 11597 11756 11916 12078 1224
1359433768 13944 14122 14301 14481 14662
> 16158 16351 16545 16740 16936 17133 1733
18959 19167 19586 19797 200 &9 22BD22 2262136
22184 22407 22630 22854 23079 23305 2353
25369 25602 25835 26069 26303 26538 2677
28672 28911 933050 29839890 30210 30351 30592
32040 32282 32524 32766 33008 33250 3349
35420 35660 O 36140 36379 36618 3685177 RB78
38987 39221 39455 39688 39921 40153 4038
42211 42436 42660 42883 43106 43328 4354
45281 45493 457014 4159744 46B5DIA9 4@F3AB3 4653
48157 48354 48550 48745 48939 49132 4932
508009 50989 168 51346 51522 51697 51871 5

»
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The probability table
i nxd
53368534 53693 53851 54007 54162 54316 §
55497 55638 55778 55917 56054 56190 5632
57354 57477 57598 57718 57 8137 5 85572925 4 5 85683027
58953 59058 59161 59263 59364 59464 595 ¢
60733 60815 60896 60976 61055 61133 6121
61783 61850 641 166 2160180 816 2 16720 62231 62292
62637 62691 62744 62797 62849 62900 6295
63322 63365 63407 63449 63490 63530 68BB2EG
63860 63894 63927 63959 63991 64022 640%
64277 64303 64328 64353 64377 64401 6442
645914 64613 64632 64631 66/ BB 664 GR7 6647 Q
64831 64845 64859 64873 64886 64899 6491
65006 65016 65026 65036 65046 65056 650 6
65132 55440 65154 65161 65168 65175 65182
65243 65248 65253 65258 65262 65266 65
0 3 6 9 12 16 20 24 28 8312 836 9410 94
120 126 132 138 144 151 158 165 172 1
277 286 296 306 316 326 336 347 358 3
519 5386 2 545177 592 608 624 640 656 673
1286 1314 1342 1371 1400 1430 1460 1491
1826 1863 1900 1938 1976 2005 220%4 2240D4
2528 2575 2623 2671 2720 2770 2820 2871
3421 3480 3540 3601 3663 3725 3788 3852
4538 462760468836 4913 5393 5476 5560 5614
6361 6455 6550 6646 6743 6841 6940 7040
8095 8206 8318 8431 8545 866@958796198893
10125 10254 103814 10515 10647 10780 1091
12025 12169 123114 12460 12607 12755 1290
58 14132 14290 4914244913@950 18259 15424 15590
16607 16780 16953 17127 17302 17478 1765
19103 19288 19474 19660 19847 20035 22632
21760 21955 22151 22348 22545 22743 2294
24550 24754 24958 25163 25368 25574 2578
27443 27653 27863 3 282349 28393% 293068 28
30616 30829 31042 31255 31468 31682 3189
33608 33822 34035 34248 34461 34674 3488
365845 387DOE6 37217 37427 37637 37847 38
39510 39716 39922 40127 40332 40536 4074
42349 42547 942 43139 43335 46353404 68437 2454 874
45443 45630 45816 46002 46187 46371 4655
47988 48163 48337 48510 48683 48855 4902
50358 50520 190681 5196841 51815 51471 51626

B
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The probability table
nx
52535 52683 52830 52976 53121 53265 5340
54775 54906 55036 55165 55293 55420 55394
56514 56630 56745 56859 56972 57084 5719
58047 58149 58250 58350 58449 58547 586 4
59384 59472 59559 5964% 6O0Frs8® 6O®BAC cE®BD
60530 60605 60679 60752 60824 60896 60967
61750 61810 61869 61927 61985 62042 6209
6252D57 06 62619 62667 62715 62762 62808 6
63155 63196 63236 63275 63314 63352 6339
63671 63704 63736 63768 6379®39766383®40 0643 86
640814 64110 64136 64161 64186 64210 64234
64472 64491 64510 64529 64547 64565 6458
64713 64728 64671477143 6467/48DH7 64799 64812 64825
64899 64910 64921 64932 64943 64954 6496
65040 65049 65057 65065 65073 6508132 6 56058
65146 65152 65158 65164 65170 65176 65182
65234 65238 65242 65246 65250 65254 6525
65287 65290 65536
0 3 6 18 22 25 27 30 34 38 42 46
103 108 113 118 123 128 134 140 146 1
231 238 246 254 262 270 9278482863582943683
419 430 441 452 463 475 487 499 47 96
1178 1201 1224 1248 1272 1296 1321 1346
1618 18471767 1738 1769 1800 1832 1864
2176 2213 2250 2288 2326 2365 2404 2444
2872 2918 2964 3011 3058 80D6 383%5 332D
4015 4074 4134 41914 4255 4317 4379 4442
5110 5181 5252 53214 5397 5471 5545 5620
6413 649665 6568MW51 6 6837 6924 7012 7101 714
7936 8033 8131 8229 8328 8428 8529 8631
> 9693 9804 9916 10028 101410 1100285358 11003
11320 11442 11565 11689 11814 11940 1206
13107 13241 13376 13511 13647 13784 1392
15052 15197 5583843 1578489 15933 16082 16232
17147 17302 17458 17614 17771 17929 1808
19380 19544 197009 19875 20041 20208 2127035
21908 22081 22255 22429 22604 22779 2295
24376 24556 24736 24916 25097 25278 2546
26925 27110 27295 274383 296B% 29B%6 2808
29532 29720 29908 30096 302814 30472 3066
32171 32360 32549 32738 32927 33116 3330
35003 3FBITP1 35567 35755 35943 36130 363117
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The probability table
nx
37622 37807 37992 38177 38362 38546 3873
40190 40371 40551 40731 4091197941048D1564124%
42683 42858 43032 43206 43379 43552 4372
45079 45246 45412 45578 45743 45907 46071
47673 47829 249740 854 8 444881 4 04 8 481 48753 489014
49798 49944 50090 50235 50379 50522 506 6
51776 51911 52046 52180 52313 52445 5832573
53598 53722 53845 53967 54089 54210 5433
55259 55371 55483 555914 55704 55813 5597
57156 57254 57351 57487 5DB342 5800356 580B3
58450 58536 58622 58707 58791 58874 5895
59591 59667 59742 59816 59890 59963 6003
60586 GDBEB2 66GB781 60845 60908 60970 61032
61445 61502 61558 61613 616638 61722 61717
62229 62276 62323 62369 62415 62430 6256
62843 62883 62922 62961 62999 63037 6307
63357 63390 63423 63455 63487 63518 6 354
63783 63810 6 38317 6633806441 6633809606 663839 9 1 640
64132 64154 64176 64198 64219 81 64301 6
64468 64485 64502 64519 64535 64551 6456
64685 64699 64712 64725 64738 64751 6476
64857 64868 64879 64889 64899 649009 6491
64993 65001 650009 650175056 02650683038506%04
65098 65105 65111 65117 65123 5129 65135
651814 65189 65194 65199 652014 652009 6521
65245 662589 65257 65260 65263 65266 6526
0 3 6 9 12 15 18 21 24 27 30 33 3
95 99 103 107 111 116 15581 1626 1681 17 3¢
201 207 213 219 225 231 238 245 252 2
350 358 367 376 385 3914 403 412 421 4
86@B76 892 908 925 942 959 976 9914 1012
1204 1225 1246 1267 1288 1310 1332 1354
1593 1619 1645 1671 1838 18385 183912 1920
2075 2106 2138 2170 2203 2236 2269 2303
00 2661 2699 2738 2777 2816 2856 2896
3323368 34114 3460 3507 3554 3602 3650 3
4160 4214 4268 4323 4378 4434 4490 4547
5144 5207 5270 5334 5398 5794763 58565529 5 953549 5
6288 6361 6434 6508 6582 6657 6733 68009
7605 7688 7772 7856 7941 3 8200 8287 8317
9292387 9483 9579 9676 9774 9872 9971 10
10892 10998 111014 11211 11318 11426 1153
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The probability table
nx
12428 12543 12658 12774 62283648230036023112
14089 14212 14336 14460 14585 14711 1483
15869 6266 16399 16533 16668 16803 16939
18184 usF2s5 181D 9 18752 18895 19039 19183
20207 20355 20503 20652 20801 20951 2110
22319 22473 22627 22782 22937 280348 28249
245009 24668 24827 24987 25147 25307 2546
26925 27088 27251 27415 27579 27743 2790
29227 29393 29559 202283 2038849 30855 3072
31557 31724 31891 32058 32225 32392 3255
33895 34062 34229 34396 34563 34730 3489
62214 36389 36554 36719 368814 37049 37214
388438 39010 39172 39334 39495 39656 3981
41093 41251 414009 41566 4817235031880Q2658 203
43273 43426 43578 43730 43882 44033 4418
45373 45520 45666 45812 45957 46102 46 24
47382 47 5482717 9847 646709 36 48073 48210 48346 48
49547 49677 49807 49936 50065 50193 5032
51319 51441 51562 51683 51803 52028 527D 4
52971 53084 53197 53309 53420 53531 536 4
54498 54602 54706 548009 54911 55013 5511
55898 55993 56088 56480 562535 56862 5677
57344 57429 57513 57597 57680 57762 5784
58476 58552 58628 58703 58777 58851 5892
5888 59556 59623 59690 59756 59822 59887
60387 60447 60506 60565 60623 60681 6073
61178 61231 61283 61335 6611368365 6611463873 66 T B¢
61871 61917 61962 62007 62051 62095 6213
62469 62508 62547 62586 626214 62662 6269
62982 630162 6633014195 66330184 7 63179 63210 632
63420 63449 63477 63505 63533 63560 6358
63791 63815 63839 63862 63885 63908412393
64161 64180 64199 64218 64237 64255 6427
644009 64425 64441 64457 64472 64487 6450
64614 64627 64640 6846547626664 76467854788
64782 64793 64804 64814 64824 64834 6484
64918 64927 64935 64943 64951 64959 64967
65033 65040 65047 65054 65060 65066 6507
65119 65124 65129 65134 65139 65144 6514
65186 65190 65194 65198 6655220222 6655220266 6655221
65240 65243 65246 65249 65252 65255 6525
65282
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The probability table
i nxd
0 2 4 6 8 10 12 15 18 21 24 27 30
7983 87 91 95 99 103 107 111 115 119
173 178 183 188 193 198 203 208 214 2
294 301 308 315 3226 328394 388 33M%33983X006 3
484 493 502 512 522 532 542 552 562 572 582 593 6
744 757 770 783 796 809 823 837 851 10
1031 1047 1063 1080 1097 11114 1131 1148
1334 1354 1374 1394 14114 1435 1456 1477
1702 1726 1750 1874 199 19246 19462 n979
2443 2475 2507 2539 2571 2604 2637 2670
3022 3059 3097 3135 3173 3212 3251 73293
3703 3746 3790 38314 3879 39214 3969 4015
4495 4545 4596 4647 4698 4750 4802 4855
5406 5464 5522 5D20 6639 68@9IF8 56914900 6602 5 3
6643 6710 6777 6845 6913 6982 7051 7121
7846 7921 7997 8073 8150 8227 83014 8BBQRH
9187 9271 9355 9440 9525 9611 9697 9784
10587 10679 10771 10864 10957 11051 1114
11917 5 12315 12416 12827 126389 13713% 12
13664 13771 13879 13987 14095 14204 1431
15205 15319 15433 15548 15663 15779 1589
61 1683959 16B7079 17200 17321 17443 17565 17
18558 18684 18810 18937 19064 19191 1931¢
20883 21016 21149 21282 21896 22232350 2236 8
22771 22908 23045 23183 23321 23459 2359
24716 24857 24998 25139 25281 25423 2556
26710 26854 2RBPBP8 2432242 27577 27722 27867
28741 28887 29033 29179 29325 29472 2961
31236 31384 31532 31680 31828 31976 332572
33308 33456 33604 33752 33900 34048 3419
35371 35518 35665 35812 35959 36105 3625
37417 37562 37707 37882 3BHITA 38BTA3B 3BBE
394314 39577 39719 39861 40003 40145 402
41408 41547 41686 41825 41963 42101 4223
43330 A1B83HDDO5 43734 438638 44002 44135 4426
45190 45320 45450 45579 45708 45837 4596
46977 47102 47226 47350 47473 5 47468825 4748
486814 48803 48921 49039 49156 49273 4938
50417 50529 50640 50751 50861 50971 5108
51939 52044 5282960 52288363 5288665 52767 52
53367 53465 53563 53660 53757 53853 5394
54697 54788 54879 54969 55059 55148 8323
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The probability table
i nxd
55929 56013 56097 56180 56262 56344 56425
57363 57438 57513 57587 57661 57734 5780
58371 58439 58507 585838 5885%A3 5BFDF7 5B
59282 59344 59405 59466 59526 59586 596 4
60104 60159 60214 60268 60322 60376 6042
60839 680®BE8 60986 61034 61082 61176 61223
61538 61581 61624 61667 617009 61751 6179
62111 62149 62187 62225 62262 77622291262 3F3
62614 62647 62680 62713 62745 62777 6280
63053 63082 63111 63140 63168 63196 6322
63435 63460 6348362 96 35636 22 66BHOB5 63698 6
63828 63849 63870 63890 63910 63930 6 395
64100 64118 64136 64153 64170 64187 8430
64331 64346 64361 64376 64391 64405 6441
64527 64540 64553 64565 64577 64589 6460
64691 64702 732 64742 89752 6480062 6480972 64¢€
648514 64862 64870 64878 64886 64894 6490
64962 64969 64976 64983 64990 64997 6500
65052 66D®BS8 65070 65076 65081 65086 6509
65126 65131 65136 65141 65145 65149 6515
65185 65193 65197 65201 65205 46 5260592 2 76 5 26152
65236 65239 65242 65245 652438 65251 6525
65276 65278 65280 65282 652 ¢
2 4 8 10 12 14 16 18 20 22 2 2
6 8 71 74 77 80 83 86 89 92 95 98 1
148 152 156 160 164 168 172 176 180 1
245 250 255 28D 2%® 29® 48%7,8 492, 502, 510,
601, 611, 621, 631, 641, 651, 661, 671, 681, 692,
865, 878, 891, 904, 9172,9302694304956,10%740, 19%49,,
1176, 1192, 1208, 1224, 1240, 1257, 1274, 1291, ]
1507, 1526, 1545, 1565, 1585, 1605,316290650 1929
1999 2023 2047 2071 2096 2121 2146 2171
6 2 2436 2464 2492 2520 2549 2578 2607 2636
2944 2976 03@08 318041 3131 3175 3209 3243
3529 3566 3603 3641 3679 3717 3755 3794
4157 4199 4241 4283 4326 4B3%9 44232 447
4911 4958 5006 5054 5102 5151 5200 5249
5763 5816 5870 5924 5978 6033 6088 6143
6718 6778 6BBBV8 700BBM8 7081 7143 7205 7268
7782 7848 7914 7981 8048 8115 8183 8251
9248 9322 9397 9472 9547 9623010®4991032%436
10482 10562 10643 10724 10806 10888 1097

B



T/UWA09.1- 202%

The probability table
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11644 11730 11816 11903 11990 12078 1216
128814 12975 5206713383159134882 13532 13626
14199 14296 14393 14491 14589 14687 147§
15998 16101 16205 16309 16413 16518 NHB72
17475 17583 17691 17800 17909 18018 1812
19017 19130 19243 19356 19470 195814 1969
20621 20738 20855 20972215838B09021682208218D13 2
22280 22400 22521 22642 22763 22884 2300
24234 24358 24482 24606 24731 24856 2498
25986 25@1B1V2 26366 26493 26620 26747 26874
27770 27898 28027 28156 28285 28414 2854
29578 29708 29838 29968 30098 783028280830 B5

31398 31528 31659 31790 31921 32052 32183
33493 33624 33755 33885 34015 34145 3427
35315 35445 BFHFH 7535 BB 0536 BB5 36224 36353
37127 37256 37385 37513 37641 37769 3789
38917 39044 39171 39297 39423 39549 43%67

40677 40801 40925 41049 41173 41297 41543
42641 42762 42883 43003 43123 43243 4336
44311 44428 44545 6466512847245 24248A%N465358501%
45927 46040 46153 46266 46378 46490 4660
47483 47592 47700 47808 47916 48023 4813
4897907 84 49182 49285 49388 1 49593 49695
50497 50596 506914 50792 50890 50987 5108
51845 51938 52031 52124 52216 5372808 52338849
53117 53205 53293 53380 53467 53553 5363
54313 54395 54477 54559 54640 54721 5480
55430 55 8115663886565696156182 56255 56328
56755 56825 56894 56963 57032 57100 5716
57697 57761 57825 57889 57952 5801545 589
58565 58624 58683 58741 58799 58857 5891
59359 59413 59467 59520 59573 59626 596 1
60229 60277 60325 6 0BY28 6MAEM®m4 6OANBHI 6®G®E
60871 60914 60957 61000 61042 61084 6112
61450 61489 61528 61566 616014 61642 6168
61970 6RDAMS5 62074 62108 62142 62176 6220
62434 62465 62496 62527 62557 62587 626 ]
62902 62929 62956 62983 63009 6263 ®B5.8763®E6
63260 63284 63308 63331 63354 63377 6340
63575 63596 63617 63638 63658 63678 6369
63851 63869 63868941 63689858 6362375 63992 6 4
64091 64107 64123 64139 64154 64169 6418

B
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nx
64340 64353 64366 64379 64392 64405 HHU2
64514 64525 64536 64547 64558 64569 6458
64662 64672 64682 64692 64701 64710 6471
64789 64797 64805 648136486882 1648®4829% 486883
64896 64903 64910 64917 649214 64931 4963
65017 65023 65028 65033 65038 65043 6504
65088 3 655GBPDIOS8 65103 65107 65111 65115 6 5]
65147 65151 65155 65159 65163 65167 6517
65197 65200 65203 65206 6520%22852165236521%
65239 65242 65245 65248 65251 65256 65258
65274 65276 65278 65280 65282
2 4 6 8 10 12 14 16 182 2@4 226 24
57 60 63 66 69 72 75 78 81 84 87 9
129 132 135 138 142 146 150 154 158 1
210 214 22618 2122 236 241 246 251 256 26
439 446 453 460 467 474 481 488 495 5
597 605 614 623 632 641 1465072459734668744%6
794 804 8114 825 836 847 858 869 880 §
1405 1421 1437 1453 1469 1486 1503 1520
1696 17 BUS5 1753 1772 1791 1810 1829 1849
20383 2054 2076 2098 2120 2142 2164 2186
2420 2444 24609 2494 2519 3 226M9 2366 2RIPH
2862 2890 2918 2946 2974 3003 3032 3
3333 33614 3395 3427 3459 3491 3523 3556
3895 3B HO 4001 4037 4073 41009 4146 4183
4526 4565 4605 4645 4685 4725 4766 4807
63 5231 5275 5319 5363 5408 55/2383 55/47 %8 583243
6013 6062 6111 6160 6209 6259 63 6615 66
7203 7258 7314 7370 7426 7482 7539 7596
8183 8BD43 8365 8426 8488 8550 8612 86714
9250 9316 9382 9448 95114 9581 96438 9715
10336 10406 10477 10548 10968119 57506 9111 6 510 7 613
11957 12034 12112 12190 12268 12346 1242
13066 13148 13230 13312 13394 13477 1356
14234 14324092 141440%79 1414666 14753 14840 14
15460 15550 15640 15730 15821 15912 1600
16741 16835 16929 17023 17117 1721807517 3
18269 18367 18465 18563 18661 18760 1885
19659 19760 19861 19963 20065 20167 2026
21095 21199 21303 214288221523932162204Q1772
22572 22679 22786 22893 23000 23108 2321
24085 24194 24303 24413 24523 24633 2474

w
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probability table

257485225 25964

26076 26188 26300 26412 2 ¢

27653 27766 27880 2799
29248 293630052394 7301628 59
30858 30973 31088 3120
32469 32585 32701 3281
3BM4208 34543 34658 34773
35808 35923 36038 3615
37406 37520 376334 3BB4
38985 39097 392009 3932
40542 40652 40762 10091
1432 3 9422 8 2402 4 982 9 2472 6 063 0 3432 7
43877 43982 44086 4419
45322 45424 45525 4562

46722 46820 46918 47016 4

47978 48356 48450 48544 486 37

49645 4973502649825035479 91
50879 50965 51051 5113
52055 52137 522109 5230

58B109553FHB8 7353 HXBS 53482 53558

54522 54594 54666 5473
55502 55570 556370 55860
56422 56485 56548 5661
57281 57340 57399 5745
5803B®0 657801 3 75 8 752821 9 25 8 757832 4 €
59174 59223 59272 5932
59832 59877 59922 5996
437 60478 605109 60560 6
60990 61028 61065 6110

61460 61494 61558 768152798615

61983 62014 62045 6207
62395 62423 62451 6247

©27416286B3766628827 62865 62889

63099 63121 63143 6316

63376 63396 63416 63494 63364133

27314 27427 27540
28906 29020 29134
30513 30628 30743
32123 32238 32353
33853 33968 343341083
35463 35578 35693
37064 37178 37292
38649 38761 38873
40211 40322 40432
42069 42177 42285
43562 43667 43772
45016 45118 45220
464246525 46624
47788 47883

49373 49464 49555
50619 50706 50793
51808 51891 51973
52939 53017

54304 54377 54450
55297 55366 55434
56230 56294 56358
57102 57162 57222
57915 57971 58027
59026 59076 59125
59696 59742 59787
6031@3546 60396 60
60876 60914 60952
61390 61425

61890 61921 61952
62311 62339 62367
62690 62716

63030 63053 63076
63336 63356

63661 63679 63697
63896 63912 63928
64104 64118 64132
64288 64300 64312
64449 64460 64471
64608 6LRB7 64635
64728 64736 64744
64832 64839 64846

63714 63731 63748 6376
63943 63958 63973 6398
64146642da21606422461736428818
64324 64336 64348 6436
64481 01 64511 64521 6
64644 64653 64662 6467 ]
64752 64760 64768 6477

64853 64860 986484 P0464 &%
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The probability table
i nxd
64922 64928 64934 64940 64946 64952 6495
64999 5019 65024 65029 65034 65039 650414
65083 65087 6BPHBNV 91651609565 16KB7 65111 65115
65139 65143 65147 65150 65153 65156 6515
65183 65186 65189 65192 65195 65198 66220Q
65225 65228 65231 65233 65235 65237 65 2]
65261 65263 65265 65267 65269 65271 6527
2 4 6 8 1228 1430 1632 1834 2036 2238 24
56 58 60 6 2 6 4 6 6 6 8 70 72 74 76 7
118 121 124 127 130 133 136 139 B4A2 3
3414 349 354 359 3614 369 374 379 384 3
461 467 473 479 485 491 497 504 511 5
602 610 618 6 B6 66 B4 6642 6B20 60D 698 70
776 785 794 1106 1118 1130 1142 1154 116
1293 1306 1319 1333 1347 1361 1317458 9 1 318590
1534 1549 1564 1579 1595 1611 1627 1643
1808 1825 1842 1859 1877 1895 1913 1931
2118 2137 2157222177 22219446 222768 2490 25
2648 2671 26914 2717 2741 2765 2789 2813
3063 3089 3115 3141 3167 31914 32213489248
3527 3556 3585 3614 3643 3673 3703 3733
4042 4074 4106 4138 4171 4204 4237 4270
4613 4648 4684 8472865478®02479AD349882 4976 50
5242 5281 5320 53509 5398 5438 5478 5518
6 4 5931 5973 6016 6059 6102 6145 6189 5961233
6683 6729 6776 6823 6870 6917 6964 7012
7502 7552 7602 7653 7704 7755 7806 7858
90514 9111 91638 9256 25348 V347 D6 BG D696
10058 10119 10180 10242 10304 10366 1042
10936 11001 11066 11131 11196 11262 1132
1186 3 11931 11999 12067 12136 12205 1227
12836 12907 12979 7 13340 13413 13486 13
14155 14230 14306 14382 65 4458842453492 0461
15232 15311 15390 15469 15548 15628 1570
16353 16435 16517 16599 16681 16764 1684
17516 17610717 7117 61875685 6 17941 18027 18113 1
18719 982 19070 19158 19246 19335 19424 1
20230 20320 20411 20502 20593 2D538% 2D37
21512 21605 21698 21791 21884 21977 2207
22825 22920 23015 23110 23205 23300 2339
24166 24263 24360 24258 24858 249853 2504
25826 25925 26024 26123 26222 26321 2642
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The probability table
nx
27217 27317 27417 27517 27617 27717 2781
2823 28724 28825 28926 29027 29128 29229
30040 30142 302414 30346 30448 30550 3065
31468 31570 31672 31774 3312837866 3312947888 332205%
32998 33100 33202 33304 33406 33508 3361
34426 34528 34630 34732 34834 34936 3503
35851 359524 3360535 3FH6LH5 6 36457 36558 366
37265 37365 37465 37565 37665 37765 3786
38664 38763 38862 38961 49 39947 4 4004728 4
40922 41019 41116 41213 41310 41406 4150
42267 42362 42457 42552 42647 42741 4283
435814 43677 43770 1338634238955 4323047444128
44871 44962 45052 45142 45232 45322 4541
46124 46212 6476 46563 46650 46737 46824
47596 47681 47766 47850 47934 48018 4810
48765 48847 48929 49010 49091 49172 4925
49892 49971 50050 50128 5500250964 5500268741 5500376
50976 51052 51127 51202 51277 51352 5142
52015 52159 52231 52303 52375 52446 52517
53077 531483 533851 533419 53487 53554 536
54020 54086 54151 54216 54281 54346 5441
54916 54978 55040 55102 55163 552545646528
55764 55823 55882 55940 55998 56056 5611
56786 56840 56894 56948 57002 57056 5710
57527 57578 57629 83068®G788073G7930786B79%89
58222 58270 58318 58365 58412 58459 5850
58872 58917 58961 59005 59049 59093 5913
5945BP519 59560 59601 59642 59683 59724 5
60117 60155 60193 60231 60269 60306 6 034
60634 60669 60704 60739 6600797445 6600890799 6601804
61111 61144 61176 61208 61240 61272 6130
61549 61579 61609 61639 616638 61697 6172
61953 619834 6BQ0OB1 632088 62115 62141 6 2
62346 62371 62396 62421 62445 624609 62409
62680 62703 62726 62748 62770 627929 4262 84
629814 63005 63025 63045 63065 63085 6310
63259 63278 63297 63315 63333 63351 6336
63508 63525 63542 63523 6FIBBB9 63691 6 3 B (
63763 63778 63793 63808 63823 63837 6 3 85
63963 63976 63989 64002 64015 64028 6404
6414052 6444164 64176 64188 64200 64212 6 4
64300 64311 64322 64333 64343 64353 6436
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The probability table
i nx
64443 64452 64461 64470 64470 4% 6B 6436
64592 64600 64608 64616 64624 64632 6464
64701 64708 64715 64722 64729 64736 6474
64797 64803 482809 6462915 64633 64839 64845
64881 64887 64893 64898 64903 64908 6491
64953 64958 64963 64968 64973 64978 64590818
65026 65030 65034 65038 65042 65046 6505
65082 65086 65090 65094 65098 65101 6510
65128 65131 65134 6515514851466 1585146%5156514
65170 65173 65176 65179 65182 65185 6518
65208 65210 65212 65214 65216 65220 65222
6523824065 65242 65244 65246 65248 65250 6!
65266 65268 65270 65272 65274 652
Table BdeeoBasnig neural network paramet er sk elrpnyeer

Parameter value

0Xx1.59e8d000P0D0D0DPe26P00RDODPOBacO0000000pP
0x1.d4da9-Z@0x000®ERH5-60000006p1-885200000000p
0x1. 7a2b56000R000Hp338c0RQ0OFOOPIEB80000000P
-0x1.1db39-4800D0KMODPOODOMP1. 32a37B0000000pP
0x1.076a0-4000000029271060008DDBOHEBODO0O0000P
O0x1.503bf-BD00000O0DP

O0x1.0ec3560000RM00p5474,2 400x010.07040d0802 a 0000000 p
0x1.f3dc6Hp0000D09DCcR2BDxOBSBH00Q4AQ00O0DP
-0x1.6218068000Q00@A0aDAA&KA0BBAEIMO000000P
0x1.ac084-t0@ODODDHbeBO0ONDO00RAOPBO0e6L,ba0000000pP
0x1.77cdb-80002008p422Q0VD00H0H0E60D0PBEN0O000000P
-0x1.dce52¢p000000pPp

O0x1.2bb7900000Q00QA9FH6B6D0HDODIOBIHO0000000P
0x1.6664d5000@00Q@A1450000008604648438300000000p
-O0x1. 056 2 3-Z000x010. 060609pl c-8 MXAQ G F 3-90000000p
O0x1.27394-402000R200Mm638,7600x@4D8207/HP00000P
O0x1.17312-8000x010.020209pd 1-80008QA06pd2480000000p
-0x1.dc343-80000000p

O0x1.4c296-t000DO0DIP6a-BNPOORDODBDPOIN80000000DP
Ox1.29d4d-¢ @OX00 BBXBpe 5-8 OXKAO0 BHLHAx 1-8020000000p
O0x1.009dce®8p00RO0BPO-BEHAxXxA0 EIRUE®DO00000P
O0x1. b7acabp@ODO®WDPchb-2aRPO0ORDOAB8879,7a00000000p
-0x1. 66d2 3-8000x0L0. 060f 06pc a-B DOX010.070MW2Ppa b-8O 000000 p

O0x1.724c88300000000Pp

1
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O0x1.42e0c@0DNDO0RD. 1636a;6¥4D08D00-0000000p
-0x1.7c341-80000Q00pP4F60080A00@O6GBAAB80000000P
Ox1.3chabs8s@xdodehr 1-206A0026H1080000000p
0x1.5¢c7384000D003M34-BDMOV.0DPP6c-60000000p
O0x1.3ce07-66000R00PAPFADf,cOXA0G®AG,2c 0000000Pp
-0x1.0567e60000000p

O0x1.f09beBDO00DONDOPL1469:06D0PBDODBHPOO000000P
-0x1.21e62-6p00R0Q00DPE1-BHh80GA0OBBAHB2c0000000D
O0x1.5c06p2800DODIO6 16-@ QO0X0L0. Cb0dO8pF 7- 0000000 p
0x1.0fe26D000XD.0H4 3100306x010. 09020403 D 000000
O0x1.5f6e030x0A00@CA3B2-t2PD00QRD0P4a5d080000000pP
0x1.4fac560000000p

0x1.cd39b-000XDOODHT HPBOO0ONVDOObeDHFA40000000pPp
Ox1.7f62a8000000DDpd-Be06x0L0. 20204000 O 000000 P
-O0x1.d583e-2800p00R00DO0Pc e57 4 800x010.000f0acBpl 20000000 p
-0x1.6282d200000809p24-200000009126d,4e0000000pP
Ox1.f7aeed,dD GCGDD e101HKXA0BFW®8360000000p
Ox1. 7e5ac280000000p

0x1.355c6-86000R000p5252;26600060DB0000000p
O0x1.bflagdea0000D0dPaRac®ODOO®O®BDH700000000pPp
-0x1.a0040-t0@P0DODOB®S5 Ip4 OXOAO KL b1-20000000p
Ox1.6bd0c-22000R00pFdAd®ARQ0EABB6HFO0000000P
0x1.24738380008000p 162200000006 B9,7e00000000Pp
-0x1.0235960000000p

O0x1. 134304 000x010. 040704pa b-3 OXOLO O7RADD DB PO 0
-0x1.5625d83000Q00Qp6-6bOXAMAPAAPERBHENO000000P
-O0x1.6469 a-5@OX00 WkEM8-2P00R00AGp584400000000Pp
0x1.7b400Z000@0000762e0R008608940000000p
0x1.22f71-32000%0000p4-B406x010 040c060102E2 P OO 0O000Pp
-0x1.3658b80000000p

O0x1.da2c6-20000008p2-2a900R00BORAM4800000000P
Ox1.dede7-2@0X0A0WEBEE040000008pcBB3cO0000000pP
O0x1.a9e4a4p000x0008p9-8AH&KAQWEB®EE®GEFLEL 0000000p
O0x1. a8fb3-20xA00EABH dH00®ODODP2-RPpa0000000P
-0x1.31f38830000000pP78e¢40R0Q0868UGAHA5400000000pP
-0x1.52c76-80000000p

0x1.146894000QQA00Ff-8HXA0REIO®GRO0O000000DP
O0x1.177ap20xA0B0O@69-2000RQO0O0A5-4000000000p
0x1.848h880000000B843;60Q00006860606-p0000000P
O0x1.66fc6206006G60R c-4 DXAUQW GEBRO0-20000000p
0x1.309e0-4XA0NGMAPO®3IB0000000ped760000000pPp
-Ox.lacd88c©®000000pPp

O0x1l.eeller@PEAO@AOIPT 7-20000D00DPPe-b5a0000000pP

»
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O0x1.0d6ca8p00RQO0O0H 382 D00 RBAKABOOO00000pPp
-0x1.514d760006000p4-2¢c00RQ0O0BOUGRBO0O0000000P
-0x1. a21lc9-20 0. 07Rd0cOb05p0 060,0 000x010.p8 d a-8 920000000 p
Ox1.1afO07D0000D0B¢@36 Pax00 GRATHABBOO000000DP
O0x1.32d57800000000p

-0x1. ab053-B@OX00®REBHBELE2NDO00RKDODBPCc-83dad000000p
Ox1.720a3-8Ox00 ®BGBOMEI-& 0 0.02850f05090a B0 00000p
Ox1.dd26c-6 QX000 0HHAP5-8000R006M86862a0000000pP
O0x1.5df58BAMXA0EGEECHbBPO0RDNOBHEeB6340000000P
O0x1.3086f-A0&A0CBGED® e-6 MXAQ BGBAF d200000000p
Ox1.b2ce5800000000p

-0%.91011c-660X00 Bpe 37-8OxKA0BAMPPL9-20000000p
-0x1.170c2-2@0X0000CEcRP00RNDOOPB8F3I400000000Pp
O0x1.4e51540000006pd4900R0008B0B,200000000Pp
0x1.588fce00&00Q200p 7-60XxA0 @BR@EHPPO®BA 0 p
-O0x1.31315-a0X00 RBEE 7-83 OKA0Q BB®EHM 0-d0000000p
-0x1.b95d280000000p

Ox1. 1ff f 45,0 000x010.0d0ep7-28 2c 00 D0O096-Ppc0000000D

O0x1.865al1l-a@xA0®ErxW8-80000R008H64-56000000000p
O0x1.Dd®®0 BGGOXYIP. a0081-20KAU0QWFOIFDc-800000000p

0x1.00f29eQPGA0OGOAR e-C DXAQ LE®GPeB8P0O000000DP

0x1.8f2e0400000090p6-3940R00686286RLA9000000000P
Ox1.155f920000000p

-0x1.49d4c-Bp0O0fRAIOMOMAPOBGO0X010.p3 c 0Ob7-ap00000O0DP
-0x1.d2c6eB50000000pe-36800000DDPHc80000000P
O0x1.al1l5df-206006@06pc400000000pf-Bd40000000p
O0x1.23952-8000x010. 0dObCep6 7-6 DO00ORDO0O0PE2-8Q000000000P
O0x1.02efOf@D;020000eces0000DODE8-3¢c00000000pP
-0x1.52a75-tp000000p

0x1.39c67-2p00ROD0OOPPaBc6O0RODOODBO-pcalO000000pP
0x1.210f5a0&A0C0Q@EB®6-CPOORODOBHaB8240000000p
O0x1.93cd7-4p00RODO0OPFBH OXKOO BGBABAd-20O0000000p
Ox1.61164-80X%00Ccc®bBc6DHXA0CBEBBLAO000000pP
O0x1.729deB8P00RD0OBP58 PxUQ BX¥AHDLGHONOO0O00000P
0x1.ff5¢c22,0000000p

O0x1.8dd84-8000RQ00Ppe3cO00XDODOW-PA400000
-O0x1.c7bd56@MXxA0EbLERCEO0000VDODH40Baa40000000p
-O0x1. dbd9e-3@Xx00 OPEBEA -8 HXA0 GOEDf-B0000000p
-0x1.ed7d0@2000200QF38e¢20R0Q000ALBOC0O0000000P
Ox1.44b9a6@OXA0AAHUCGPH4300000800dBPO0O000O0P
-O0x1.7ca52-40000000p

O0x1.19e7 4-2@MxX00QGA®E 1-5 00010 0100bBp7 120000000 p
O0x1.c1017-80X000/EOE2000Q008pPp9-483a0000000p
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0x1.f7¢ca9%2,0000D00p0-GEf 200D00®DDPa40000000pPp
0x1.3f8b240000D08pP3-2WxAU0BAAAGRAOOOO000O0DP
-0x1.5e73d-8@OX00 BMEEM 0-83OXKAQ VOGP 9-20000000p
-0x1.05c19Bp000000P

O0x1.9eac9%20000000pdeNxd00B83@ad@N000000Pp
Ox1.86b6MmMmd OKA0 BMD2d7-2600x010. 03020cpc 6-8 D 000000 0P
-0x1.6baad-0p00RQOBPI-5MD&A0GAAGOBBOO000000P
-0x1.076e5-7@OX00OKBAALeB2O000RQ0O0O6P483820000000p
-0x1.b1a084p00R0008PpcL2Dax00BBI@A@ANDO0000O0DP
O0x1.59579200000000p

Ox1l. 4bel6-2@OxXxAU0BBAMB 8-6 QOx010. 30BRP3 f-B O 000000p
0x1.81ach8p00R00BHO0-4DAA0BAEBECH®OO0O000O0DP
O0x1.300bf-B@xKAOCGCTY 4-20A0BOBBa-BOO0O0O0O0OO0OP
-0x1.6640a800080064b-1920800@88@88940000000p
-0x1.233cd@000800GCPp 6-@402x01L0. 090e070dep8 PO OOO0O0O0 p
O0x1.754c080p0000000p

0x1.20787800086006Rb238320000P06GH1c0O0O00O0000O0DP
-O0x1.a50eb-8MXxA0GEOP 7A20008000p9-31e0000000pP
O0x1.a748f-80000D0047-80xUAQTFBEHEEE@FOO000000P
0x1.2c32f-800000009pa-2ad60RODODBODA340000000P
0x1.c642b4000R0006Fa-34600D0008®»5e0000000pPp
-0x1.8375d60000000p

-0x1.75dc4-2p00R0D0O6P3-PHOHXA0BAOO®FMEOO0000O0DP
-0x1. 0b73d-2@X00 @R 1-2a HXAQ DBAR e-2P000000p
0x1.9338320006002p482c0RQ0OQBAe20000000P
-0x1.957418000800Qp849c@aPhP@®AOO00pP

Ox1. 5b4d3-0000x010. 0e0605p5 4-8 OXOLO ROFBE 5-200000000p
O0x1.a0512-ap00000O0DP

-0x1.972658000Q000p d-2 VKOO OVOFEWREPOOO0000Pp
-0x1.0686120000800¢4 asf,cdxA0CCTETZRa0000000Pp
0x.18f 083 8HDODODSHd7 9-8 OXKA0 AAHABK 3-B800000000p
Ox1.d1631-36000x010.000d03p5 4-830008QA00PB9B360000000pP
-O0x1.442Db6-60X0Q Cck®md 0-8 MXAQ EAGBDE6-200000000p
Ox1.4ed308Pp00000O0P

Ox1. 55cdc-h (x010. 06a000308p3 O50;0 0 DO AIOP8F-60000000pP
Ox1.db47 26 000x010.08020fp0 9-6 000X DO0OPdB8A00000000DP
-0x1.1947 a-6 QX000 OR®BM5-ap000002HPak0a0000000Pp
O0x1.a20904000RQ00Pp4-72A00000698H1a0000000pPp
-0 x 1. 90cOf030ag®B0®M»1 . 95¢c 1f-30&A0RR2OBE6-60000000pP
Ox1.de2d78Pp000000pP

0x1.e5fbf-6,00000.0Dp7-2aHXxA0RAOITBGHO000000DP
0x1.3ec9cB8OKA00 @GR 1-A0000D0049a-BB3200000000p
0x1.82e2b-20008080p 009,0000x01p. 47eB80000000p

w




T/UWA09.1- 202%

O0x1.c2a7dbp00R00P2P3-4260000866-p3c0000000pP
0x1.f213e@OMOV.0OPVDH29-B8000Q200AB6G-Af20000000p
0x1.187266800000000p

O0x1.181c7-2@XA0BHBEEXE-H9000RECBOLODHO0000P
O0x1.2ef4120A00GRB9-B000RQ0BH96760000000P
-O0x1.47bab56@OxA0EBGF¥E®MAdB800000AAbL-Bf0O00000000P
0x1.e7bd9-2000Q800G6d 94 3104x010. ROFHF 4@ 0000000 p
-0x1.662e3-2a0p00R00POGBEH2D0de8e480000000pPp
O0x1.34843800000000p

O0x1l. 7a98c-a@xA0GE&F 64,000010.00P1-49¢c0000000pPp
0x1.05957400086800068P0-202XDODDIODPBEOLO0O00000P
O0x1.44fb840000DO0DP8-6VDaxWA &COrCM®BEBA 0 p
-0x1.583d19000Q@0A00pHp9-2HXA0RFFA®@AO0O0000O0DP
-0x1.f 3c76hDEOx10.0000@1 c-8  XAQROEY 9-20000000p
-0x1.31c0340000000p

O0x1. 7036e-080OX0N0ERBAKXT7-800000641-23c00000000pP
OXT5Dad4000000D. 9c7-6 DxAL0OOBRBEBOO00000DP
0x1.760b345000686000p e-8 VX000 BBXBHBOOO000O0pPp
O0x1.7816f-3MAxA0CQABEF 20 0&KA0CGBB9-20000000p
O0x1.017fc2000%0040 9306 704x010. 010c0a0000® p 0 O
-0x1.c3a71-20000000p

-0x1.888c7-4p00RODOBHF4;6RQ0DODODPHPO0O000O0DP
O0x1.2fb7160xA0CAUGP 5-6P00RDOBHaR2d20000000pP
-0x1. dd639-8 QX000 07BH 9-8 PXOO0 LFXRPL2-80000000p
0x1986600D000pP1. 53f-246000080888c40000000p
-0x1.01993-0X00EOBUHM120006000p2-Z2p0000000O0P
O0x1.612eb4apPp00000O0P

O0x1.1fl1ledB30&A0B@AB 3-2 MXAQ KHAUAY 0OO00000000P

0x1.31ab5e5HxA0OBODOGPOEOOX0I0BWL24696B30000000p

-0x1.918f48B00000007PDbB 704x010 010d06030ap2 P 000000 p

O0x1.e70048000RQ00pPF0-BACORDO06BBPaAacO0000000P
-0x1. 4235 b-8000x010. OcOclepb b-B MXA0 OBGY 1-80000000p

Ox1.7a2f3200000000p

Ox1.79271-4 000 BB a-8Pp00RO0OABPe-F2840000000p
-0x1.e05328000R0000Ppe-35DXKMABEPHBDHEANOO00000DP
O0x1.19a6abBp00ROODPpS8-B4O6x00 CCEBI/BBPOOO00O000pP
O0x1.813cda@dxaa®EHbd b-4¢ OXAO RBMLMUF 5-60000000p
Ox1.34441-8000x010.02010cp4 f-2000@0XDO0ODPH2-8cde0000000P
0x1.6fc7a®0000000p
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-0x1.69cab58@MxA0AFEPLc-H00OXDODDP26-E0000000DP
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-0x1.1e01b-2800D0ODP4LI5-6000DO0DBDP23-B0000000p
-0x1.85048-¢00008Q0p09%;0xDOBOADLB-HO0000000P
O0x1.bda606000R006P.26MAMxxA0CIEB®EBD®ROO
Ox1l.1lcfe7-DBMOOV.0DDHP5780006A00CH9-2P6860000000p
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0x1.b3DDDPPPODOOX1. 6 b b1123,e 000x010.0f030ep3 d e 0000000 p
-0x1.c03a6-8000R0D0DpH6-6MexU0DBIF¥HUAERBOOOO0O00O0DP
0x1.¢c25e9-88000R00PC5bBxDOODDODPABOO0000P
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-0x1.03d07-46860008Q0 @5 6154c,4 000x010.010a07b,e a0 000000 p
0x1.bfo93500@XDO0DDPd1E8000QA0QRBEABY940000000P
-0x1.183e5-80xX0N0 GHUB e-8 OKXNA LRAPf-20000000p
Ox1. 760c00e@&®P O0x1.00%3462000P000MO0000000P
Ox1.48cd5890000000p

0x1.57b3e-80X000BEDPc-62POD0DOE34000000000p
0x1.9652900000800P 9 198,e 800x010.07020fG5p0 6 0 000000 p
0x1.0e55c-aPxAMBHERMOO0®O0OP1. 9d1-4ac0000000pP
-0x1.5da8d-6exaaacOdB268000R0068P9-2@c00000000Pp
0x1.5c1c8eBPp00RDO0PO0ES86xD0O0OODHDHHO000000pP
Ox1.05f70800000000pP

-O0x1. d84bc-Z2OX00U/RDLa-82000QA8pR209,00000p
0x1.2af6490A0008R a-8 MXAQO®GBmM3-00000000Pp
O0x1.fe772BD0000D0»8d72;6800900D8HNP000000pP
0x1.922b9850008000p d-3 004x010. OcObOFOF BP,0 000000 p
-0x1.7154382000068@®@®M00H000pP1. 4a08,F e0000000pP
-0x1.305942Z00000000p

O0x1.d5885-a000RQ00p90QTB00RMODOBMAPB8e0000000P
0x1.8f2d6-20P0D00DHPbdBO0O0RVDO0E6ODHPC7-cPD0O00000O0P
0x1.b683649000800@PpC-EBFEDODODODHL®O00000pP
0x1.417d06000QQA0@P d-6 %00 BGRAWVITRADOOO0000Pp
-0x1.218aetPP00RDO04H8FGAMDODODVO®DHPQNPO00000P
-0x1.582b6680000000p

O0x1.e08a3-a0@ODODIODPIS-HEDM®ODVD.0HOHP4HP40000000
Ox1.7043c-2860008R0Q0AB 2 *130a,6 000x010.06000c@5,54 0000000 p
Ox1.7e4b0-2000D00DPe686PDO0ORDOBPCHY600000000P
0x1.0110a-t0-00DO0OOPFf e@,00MOD.0PDP8-1HA0000000pPp
O0x1.75819406000000ep2d-8@HXAQWBHBE5-20000000p

»w
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0x1.505c9-600000000p

Table B.11 Basic decoding neur al net wor k para

Parameter value

-O0x1.eb5fa®0080000ep3r00000DOpPd7cf e0000000P
0x1.09e37-60002624@3HP00D,00MOP. 30398000000000Pp
O0x1.587aa60000800HP139%,a60000000pP

Table B.12 Parameters of t hle&C NiNa il cGDNe caacdii wgtnewmr & lu
beta )

Parameter value

Ox1.75b7a60000000MP9dp+10xDxfl8ed®IS8@ROOOO0O00pP+1,
0x1.b223300000000p+1, Ox1.bfab5caO0000000p+1, Ox1.
O0x1.e3f8880000000p+1, Ox1.b99ebal0000000pPp+1,

Table B.13 Basic decodi ngCNNur 41l GDdNt went k v@aalrn @me
par amgeatmana )

Parama value

O0x1.423ea808000R00PTf b2b0Ob, 8 000x010. 030203pa6d, 6 0 0 0 0 0 0 O p
O0x1.2b173-2000080@00d 4 02779,e 000x010.07010p2102,8 0000000 p
O0x0.0p+0, 0x1-222cl1le60000000p

Ox1.e4bde200000D0Y64290d,6 000x010.000e06g612,4 0000000 p
0xH89f b80RQAQOOGHA . 54 a2ell, 0 000x010. Of 0c0EPN3 00000000 p
0x1.844cf-BPO0O00OXDOP3022,000000000pPp

[EnY

O0x1.539ea200009000pe 72819,6 000x010.08090fp®Mc c 0000000 P
.1b027-20000R Q0 p 6 92648,2 000x010.0e020e712c 0000000 p
5646a0020A00®x 1. 46a2555c0000000p

.0p+0, O0x1:1569 d02210. 010e0aDB8I7R2PO 000000 p
.c1357040000R00pp+0, OXA, 3b9Ffe20000000p
.2a67e800p00RQ00P72f37200000000p

.6286c-2a0000R 00 P e 52019,2 000x0QA0000090THI0 G B
. 743d620000000p0Rflagc ®XAOC AC@Bf,e0000000pPp
.371da-20000RQ0dgff22c000000000p

.60e7c-280Pp00RDO0P 3dldHN,4 000x010.010a08pf9h a0 000000 p
.9caf 3D000®OD.0P6 €2dic, a 000xOLO.COBOOERDOH 2 O O
.1b7b5-288000R0Q00pHp0€le94a00000000p

.b27f1-2300000D0%b 1260c, 6 000x010.030a0epe55, 6 0 0 00000 p
.0p+0, O0x0.0p+0, 0x0.0p+0,
.e3ffbD®OOMOD.0p0 Bf32a00000000p

O|o o o|lo o o|lo o o|o o o|o ©
X |[X X X [x X X |xX X XxX|x X X |[x X
oO|lkr O RP|FP P PR P RPR|RPL P O|FR P

.0p+0, O0Ox0.0p+0621,0x1.e0580a0000000p

)]
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Ox0.0pG01. f 4b2e22 0 0OX0MA OE®EOf,c0000000pPp
Ox1.ad020-20000200pd&®mMf,a0000000pPp

Table B.14 Parameters of t h2CMM s(icco dveaclowti inagn anle uk ear
kernel)

Parameter value

-O0x1. 808098 000x018.8a%00 0 67/aMOV.p1dc02-0000000p
0x1.0db8130008006Bp04f400D08DPBPc8000000O0P
-0x1.4519c¢c60002040686B75fc0000000pPp

-0x 1. 68d4 7-8600x010. 00060cpb b-8 EOx0OLQ 01Gac@B 4-20 000000 p
0x1.ef61620000D0BMEBr60R00das-37e0000000p
0x1.d3c9a-3p00R00BA7-B2e0000000pP

-0x1.207ae60000002Pp18e20RQ0AQODP760000000P
O0x1.a4f002O&xA0OOEGEH 8-20X0000ABB dRO0000000Pp
-0x1. 8e0bd-Qexaa chbr5-20000000p

0x1.clc5a2PxxA0GEBOE 6-8 OXAO XHWEB9B80000000pP
-0x1.6eb7d8000R2000QPB 44 0x010 FCO®BOOO0O0O0O0DP
0x1.8e8418000R0060d8A1c0000000P

-0x1.ee98b2p0000D0D$Hd2a00RQ006QB4400000000pP
-0xN4B9c00D0AA0PBO56d20008A00PLP9-2300000000P
-0x1.2dd36-¢ OXNQ MEBGE@2-P000000p

-0x1.2291c-80OKN0®EREDH1IBN0O00RQ0HBI-82600000000p
0x1.01296-4a000R0Q007p 6-270ex00 WABBERAOO0O00000D
0x1.508089880p0Ox1.31dR2abd0000000P

O0x1.1d3ecRPO00ROO0Pp7HfececDNDODOHLBHAG60000000DP
Ox1.58cb4-t @XAQBDLEBH2-2000R0000Pp427c0000000pPp
O0x1. 0c418-80Px0N0ARAKL7-80000000p

Ox1.181da2@dxAlFO™ b-6DXA0AEEAf-30000000p
-0x1.aa883t0000D0Pa8-8AMXAUABHBAHDMNOO00000DP
O0x1.c424e-6D00000PpPd-3160000000pP

Ox1l.ebcf240000D.00Ppe-1DX00 RXDADLE O0000000pPp
O0x1.4d2f420xA00CHLR7-2000RXRADSPOAQO0O0DP
O0x1.9ffd3IBO0ODODOWP2-a620000000p

O0x1.5bad4e83MxAOCBA® 7-4000R00QpeB,fe0000000pP
O0x1.dac2b-2000R80068p3-32OKWUQABUBEIFERO000000pP
Ox1l.e9bf 8DPOPEKAOTOE@RZ5-40000000pPp

O0x1. dODDPOOMEX1. 095d62000RQA0BR1ABEe0000000Pp
0x1.3cel04DXxA0TAGE e-0 OXAO0 DHABBS5A00000000p
O0x1. 63b5e-8OX00GRBMHF 8-2800000000p

0x1.df30d2DxA0MGGEY b-8 MXAQECERH 3-20000000p
0x1.5628e-8@0OX00EBOBM 3-20KAATRED®5Q20000000p
Ox1.e2d9b-@8@OX00 BPEEBEHbL-800000000Pp

B
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Ox1.6e2d22@0XAU0EBEDHB 8-2 OXAQ 7AWHE 1-20000000p
0x1.601ae8000000DP0-B8a20000060-A5c0000000P
-O0x1.196e0H OKAIOE®EI988-2P000000P

-0x1.040184680008000QpO0-t DxAQ MAGTABOOOO0000P
O0x1.d58bb20008000pP6-ZcalRODO0ABEPH540000000pP
Ox1.fd6ccB00DODODHPF-B920000000pP

O0x1.0c56f-20000D0060 92 HDxA0NGAAH a-aPD000000pP
-0x1.30c35-800X00 BOI/AUmEm 4-2 OXA0 BGUREL 920000000p
O0x1.cf728830000D00DPPb-B6CO0O00O00000P

0x1.915e460000000peH0&A0002@BHO0O00000DP
Ox1.2aff84,00M00.00p3-304DODIDVOHLGGO0O00000P
Ox1. 5486 b-2000x010. 0e0elOcp7 -2 0000000 p

0x1.373a0-4@x00 wEBGEbLIHXAOCEGB® 7-80000000p
-0x1.5437f-20000D00P0B020RQOBOOEf,cfcO0000000P
-0x1.0f23283MxA0RBIF®S5-300000000Pp

-0x1.bdc32B000R2Q0AR9-2B-ANDODDOIWPHE0000000P
0x1.fdee2206003801eB8P00RDDOPL-A5400000000p
0x1.cb7738000R00QR7-4#300000000DP

-0x1.1e5d6-60x000MRPF 4-0HDXA0CEGABPORO0000
0x1.51898400080006Rf-d7c@XDODDOHIB80000000P
-0x1.0e84d-ap00ROORAHPFTH#9200000000Pp

0x1.29f44BPpxA0GCGER 3-8 MXA0Q WWDE2-40000000p
0x1.4dbab5B8000R000pPp24f2000006008pf 00000000pPp
-Ox1.54f15666000D.00DDpcf-BO0000000P

Table B.15 Parameters of the basic decbhddasng neu

Parameter value

Ox1l. 7c47e8@MXAUQFEBF 4800000083 p2-260000000pP
0x1.51920300000000p

Talbe B. 16 Parameters of the2 CaANI ¢(| &E&ONodchgvacuoal fo
beta )

Parameter value

O0x1.f377ac0000000p+3, O0x1.33e7f40000000p+4, Ox1.
0x1.33c9640000000p+4,

Table B. 17 Paramwmetdémg offur m2ENbaes vebédle hayevati on
par amgeatmena )

Parameter value

O0x1.8d38d2@8000R00pPpP+0, Ox1L, 87a2aa380000000Pp

B
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0x1.86341880000000p

0x0.0p+0, O0x124ff02800PpBOQPOPX0. O0p+0,

O0x1.b5a802000Q@&@Q0pPp OXO0.O0p+0, -B&X1.14e17c0000000P

O0x0. O0p+0, O0x0.0p+0, O0xR2P0p+0, O0x1.40ach60000000p

Table B. 18 Parameters of tlhaey ebra sGNN d(eccoondvionl gu tni eoun
par ankeetrenrel )

Parameter value

-0x1.b8e81-8@MxX06&G®ePOHOOx010.p15843200000000p
-0x1.8a80b20000000p

0x1. 0494 b-Q000x010.0f0306pb 9-20000000¢p89840000000p
Ox1.ff75620000000p

-0x1.5c91720600x010.00080p4+020008020B8pd-12e0000000p
-0x1.36be®ERPO0O00O

0x1.a9fa8406000G@HP3c0000000p+d, O0x1l.c2e512000000
O0x1.e7ea920000000p

0x1.605330400086002B3-6cd00RAQOUFBOMAHEa0000000P
-0x1.973f9-80000000p

0x1.a0celft@xA0OOBLOIOOBOOO0ORNDON0Aa712340000000p
-0x1.88e55-2p00000000p

O0x1.57e9a8@MX00GEBUE -8 OXA0 BEGBF 450000000p
Ox1.0bfc78®80000000pP

Ox1. a008a2®MxA0GUHEL-BOXAORAO®R2820000000p
Ox1.2f42920000000p

-0x.16 29b 44030,000x010.p57a-8a400000600Hp9e0000000pP
0x1.19454-200000000p

Ox1.24141-2000x010.08070fp6 2-2 A0 GB@AB3-40000000pP
O0x1.38aclbp0000O0O0DP

Table B.19 Parameters of :t h&yWia (ibd ade djadisme t ea s

Parameter value

0x1.49a5f-80&A0GEGRB8-BN0O000000P

Table B.20 Parameters of t h3NNagilcGDdNe caccdiinvga tneounr & lu
bet a)

Parameter value

0x1.03ca7e0000CB860eH000000p +38,

Table B.21 Parameters of t h&CNMs(ilcGhiN caocdtiinvga tnieounr
p ar a ngeatnenma )

B
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Parameter value

Ox1.ebbe6-30000RD0PpeBGecO0000000pP

O0x0. O0p+0, O0x0.0p+0,

Tabl e B. 22 Paarsamnce tdeercso dafn gt né€CMNMNa I( coemtvwd uk i olnayerker
kernel)

Parameter value

-0x1. 04527 a000x010.040c00pb+3t4 0000000 p

O0x1l. a286c-20xA0BFRxrcc0000000p+0,

-0x1.3a54b8000R2Q0QP5-a60000000P

0x1.2f83p2a000WD0Dae2dcO0000000P

0x1. ebc088MXAQEXGBHe4L0000000pP

Table B.23 Parameters of the basic decoding neu

Parameter value

O0x1.al12a9-2p0000000p

Table B.24 mclLD code tabl e

Indexing index value

0 1. 777777778
1 0. 750000000
2 0.562500000
3 3.200000000
4 5.333333333
5 0.812500000
6 1.066666667
7 4.000000000
8 0.187500000
9 1.142857143
10 0.437500000
11 1.454545455
12 0.125000000
13 0.625000000
14 2.285714286
15 0. 500@@ O

16 16. 00000000
17 2.000000000
18 0.875000000
19 0.250000000
20 1.333333333

&
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Indexing index value

21 0.375000000
22 1.600000000
23 8. 000000000
24 0.687500000
25 0.062500000
26 1.230769231
27 0.312500000
28 0.937500000
29 2. 666666667

Tabl eHWBf. f2lban kcddbebdadhe TNS reflectiemgdcmehsi onent
ltnsCodi hgTabl e0

I ndex code word number of bits
1 4053 12
2 1012 10
3 507 9
4 127 7
5 30 5
6 0 3
7 1 3
8 2 3
9 2 2
10 3 3
11 6 3
12 14 4
13 62 6
14 252 8
15 2027 11
16 8105 13

Tabl e B. 26 Huffdrmatnh e& oTdM® orokf | ecti on coefficient
2t nsCodingTabl el

I ndex code word number of bits
1 15360 15
2 7681 14
3 3841 13
4 961 11
5 241 9
6 61 7
7 14 5
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I nde X code word number of bits

10

11

12 6

13 31

14 121

15 481

PliPlo|lo|d|NM|NN

N | O

16 1921

Table B.27 Huffman codebook for T&NS dienmie nescitono n3
tnsCodingTabl e?2

I ndex code word number of bits
1 27136 15
2 27137 15
3 3393 12
4 425 9
5 107 7
6 52 6
7 12 4
8 7 3
9 0 1
10 2 2
11 27 5
12 213 8
13 849 10
14 1697 11
15 6785 13
16 27138 15

Table B.28 Huffman codebook for ®BMS déefdeasi baon
tnsCodingTabl e3

I ndex code word number of bits
1 8708 14
2 8709 14
3 8710 14
4 1089 11
5 273 9
6 137 8
7 35 6
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I ndex code word number of bits
8 5 3
9 0 1
10 3 2
11 9 4
12 16 5
13 69 7
14 545 10
15 8711 14
16 4352 13
Table B.29 Huffman codebook for thesTNEmeetlieathb
t€®dingTabl e4
I ndex code word number of bits
1 4100 14
2 4101 14
3 4102 14
4 257 10
5 65 8
6 17 6
7 5 4
8 0 2
9 1 1
10 3 3
11 9 5
12 33 7
13 129 9
14 513 11
15 4103 14
16 2048 13
Table B.30 Huffman codebfaaok efnar qtuheestTdNSnérhesfinl oencntdi
tnsCodingTabl e5
I ndex code word bit number
1 8272 14
2 8273 14
3 2069 12
4 516 10
5 128 8
6 65 7
7 17 5
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I ndex code word bit number
8 5 3
9 0 1
10 3 2
11 9 4
12 33 6
13 259 9
14 1035 11
15 8274 14
16 8275 14

Table Bf ®dn Hoodebook for the TNS refsl d¢ctméeosi ome f
tnsCodingTabl e6

I nde code word number of bits
1 13312 14
2 13313 14
3 3329 12
4 833 10
5 209 8
6 53 6
7 12 4
8 2 2
9 0 1
10 7 3
11 27 5
12 105 7
13 417 9
14 1665 11
15 133114 14
16 13315 14

Table B. 32 Huffman codebook for Ta&NS meenf8 ieocnt i on
tnsCodingTabl e7

I nde code word number of bits
1 10490 14
2 2625 12
3 657 10
4 165 8
5 83 7
6 21 5
7 4 3
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ar

I nde code word number of bits
8 3 2
9 10497 14
10 0 1
11 11 4
12 40 6
13 329 9
14 1313 11
15 10498 14
16 10499 14

Tabl e B. 3BoliNGdelrddlecti on c oeftfniscdoeenftf 4s c al

The code word

i nd
1 -0.9957341763
2 -0.9618256432
3 -0.8951632914
4 -0.7980172227
5 -0.6736956436
6 -0.5264321629
7 -0.3612416661
8 -0.1837495178
9 0.0000000000
10 0.2079116908
11 0.4067366431
12 0.5877852523
13 0.7431448255
14 0.8660254038
15 0.9510565163
16 0.9945218954

Tabl B. 340+t gpdreebcoioski et & SFquanti zat iveerc,t,orf i r st
| sf _stagel CB1_ hbr
The
i 0 d code word
12.532727%4. 91 8BDP5 11828B8. 261BHKB6 740234
! 1291, 9BEBP2V3IHBHRI 50BH#5 010132
7.659530 4262240 BABI65042F3 081932
2 528.2489HB7 914UL2BA. 207578%B4 741333
-265. 31627F . 7614711600 6 2812819 8 2861304 730713
3 -1376. 2631985 06888463 207047 153.807602

B
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The
Cnd code word
-429.040771 1138. 6146834 ®7813862. AA0BPL2B893311
4 1066. 192871 987.967041 938.2153093 848. 8
259. 96 B219 6358824 81749DASD . 57306304 584106
> -:1190. 861XRB2A9 8 ABAAS5 4 AM4DVL 721069
-255. 3832900 6042BS 726®8 B86BR7 405243
® -87.643135 83.903320 127.325462 214. 2§
-292.8356B8F . 0915HA0L 6 OHAB3I 07 16PN 317749
! -340. 563680 20a0ADV3 728B8B48 81868
66.158363 288.2848%623508825%58256898933
8 -638.140%B567 0249DBB. 6 714581 282227
294 . 3989491 236633 164.241470 72.962151
° -5.999948 -2 9148.. 66RHBMB 8366 09
-354. 79®0@B0V0Q 2968545 455078 154.823110 8 2 347
1o -81.6050646. 16H5570%G3 06463AP2 221313
51.074%53D. 09PDH 163ANAD. 02A3FH13%63 229980
t -1833. 9 RVH7R5 2 2530OBE 0 LAPX7. 594238
-756.212219 607.650330 688821533325 1448.3
12 1743.075806 1864. 355957 1851. 665405 1904 . 7
-268.823Z70V3 71&2D5 26647B. 5173117846 9454 3
13 1188.218018 973.4200414 669.331726 253. 0
-380. 718B89H3 759583 437.412231 377.531342
te -164. 42383506 31BB8PI 55508 321899
199.626038 -2 5255 97.8130ANP79B3 ANFR . 695801
Lo -1557. 4586108 2 21019911 1 R9129199 324707
-45.761089 2221883%BI56B07129 50.221458
te -3524583748. 818DHV%. 811383 988525
324. 1100688 . 7 718BP4L 5 2BM58 6 3P6ELR22 049316
L7 69.315178 187.488708 379.120422 501. 82
2297.90428%6 . 9 7185181 3 @RDP3 9 968043018372
18 54784®2307. 574P®7 468640 143997
-;107. 83DDAH3 92H4P2 598D . 2741148419617
1o 843. 091M®BP . 11149380 82Z/M®IPLNO097131
202 . 438DFF . 971683PVDH9 9 41484348 9 21845413 974121
20 -475. B7053147.567062 405. 381622 628. 118896
-140. 99248B1 293BF240 084686 737305 379.897888
21 146. 736BLP. 48PBPB2 228822 . 441040
298.091644 -2 2196. 57. 263894928 @1 45107 12887
22 24123368 13. 54H6PU2 62H5BN1 669128
-:339. 09403BR0O 598BAMA 99485D. 871B4HO13FH22528
23 477 . 15245 75®6A4B7 249939 193.185974
24 1192.596828. 119PP6 81&§0A85 96H/IB6 650146

®»
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The
Cnd code word
906. 3883146 235833 H. 1019®0 517456
153, 114761 94857 7582387 . 2380683466406 2
25 659. 64ADV7 74LHP5 598BH47 149399
468.480865 -2 3128, 81.0364450031 55 46468 181030
26 654. 29583B.7947948D. 22A0DBB. 285034
2127.51761462 01832D. 8 UM4APL 1715@L 306641
27 -1604. 0712621676 1 712764077. 2 818801151 891724
670.408997 573.691101 818.152100 1135. 5
28 1511.98184880461%0 1687.401001 1774.689819
167.956970 -1 6380. 43.9083366628 23 . DRP . 216125
29 -1307. 4010406244 7 45805 0 61469701 836670
-286. 643201 86®3IAP4 53ALDB. 7BRIALB50098
30 247 . 957589 B78246. 7201561407169
177.1289D%BR. 6962ADF. 8 HBH3N9H182%5D. 172363
31 -1315. 48@PB7. 537319049 9 91646789 131226
-110. 358360 5228774B®LB577560 17.6601566 K
32 -109. 01@®B2 4578680 720806GD. 2508514
-155. 5383P6 16ABHI . 6 711914473 1 XBHD3 618164
33 -2616. 9206888 0 @6413064 531%H570PB5 7498738
243.54380460 29 BB 730482F5 445HA0 B5565
34 -723.2655Y43 8746379 194188 316406
248. 95226%8 071006 808BMH2 722839 1045.941162
35 772.961060 -5 . 409848.20136311.1925 9 8 0 8
151. 1974%8. 898@BBL 11%7PI 895H5F%6 861450
30 -705. 3507%49. 68BITN2 25BZ777 368958
228.72678%. 248BAD90BFB. 88@2ZBI 076996
37 574.7856WB7 03O®V4U3 940885 009277
76. 1543072 . 780009 993A#46D. 79678715 096313
38 120924924721 . 05199882 96840587891
-:176. 9500@B1 46838365 . 0816830418 8 11P0/L0 916626
39 -22021. 0715860814 0 714080239 5 28/87.B 20404
-318. 3674ADRF . 511035736 4 6011430607 6 5618683148 7488
40 59. 352 173.477051 293.360443 413. 468357
31. 0485b688 . 577FDQ 4182ADPDB. 36106FH52 825073
a1 -1355. 626489213 5F B4 228481 542908
243.113541. 529938 -129. 682B6M 66691
42 275.DBL7O0. 07H5H5H92 30HR92 317078
209. 083639944138 . 80BHHMO7 66461054 843628
43 -;1093. 211146216 3BRN09ZF 56532 044739
50.228077 17856 0 .34H5HB1BA6229 BB8H69 673584
44 983. 8431 034058 . 1610847 612671

B



T/UWA09.1- 202%

The
Cnd code word
217. 254069 . 0 11HBHIA7. 9 @R3AHP4 4 FHBIBH5 874512
45 2660 . 4 38/0VO5 4 ABHOL2A934D3A7 305817
-:109. 81a8®7 4342A®6 173462 189. 489395 433.7786
46 328.265%94352638B1 629 .1BPEFTHP6
122, 47283221489 . 844087 8180274 068741
47 444. 526581 -2 4188. 69. 86&6RIB/I0®B1 54 1 7
-283. 886840 963ABF2 8244683 884415 225.083527
48 -196. 2683UAB74BBHD61. 819A@RHDB. 330566
205. 688B4B6 51 7ADUD . 9 31HAU4513 1114633870 467896
49 569.867554 289. 2T®20.9463399833.614040
-470.968445 -1382.8324%50Q 93.866119 712.3555
>0 1110.288940 1 417351. 45.1798268479 9 1557. 706787
-258.5983289 . 9a8B171 3 61P5BB5 2HPPA11234985
>t -896. 0277®Q 56347 05858BH7 859985
-304. 9082018 . 58500803 8 R2A40BR1L 8 RANP7. 090576
>2 516.584718®7 5071323499710 273.351562
234.289627 1074.261353-265639%9984B914 125. 8
>3 442, 323BY1 564866 858406 315491
125. 100¥0®B. 467543 823AAN@3A . 21986750B33435
>4 -1095. 81UNHOBL 8 21408064 2 31B483. 499878
-133. 54823 99835 14F0D7 8319009 79.0746814
> -298. 845027 683 MH2. 51506R7.6840149
-468. 169861 1446. 408569 1413.416870 1576. 1
>0 1305.200928 1172. 695028. 32226G49. 63281
274, 49BAH0 29 BIHNH9 86 B3DB2 5686H3 954437
> -288. 0823882 803253 53FDB2 523987
414. 343F319507386D. 05BIF7 89IBBL 769043
> 8 -889. 978280 499886 392096 . 623169
-127.857430 -5068. 3287 . 10136M6/0 348145
> 9 23.368412 271D958@PL3 11489880
50.129944103. 71654 778142 073BB9 152222
60 -398. 4827835 1240238 . 091460DHL 156860
-:192. 924DHD®. 3 3LBNDB4 8 R11BIPS 6 20646060 731934
61 3122, 833064572 9 9112PV4HP3 9 6K6HBIRX 20581
-229.910477 371.929138 198.593094 147. 88
62 59.4404095 1304888983087 2745
31.351240504. 4283286 57840F%B. 84L19MB9 7511871
63 674. 4666675 39H4P9 88DH4B3 513489
1165.111938 1601. 962036 1369.250000 1091. 1
64 592.549011 437.339003639 274.545990 130
65 |-391. 33dA90@3. 81/60B8403DANS 52HBPR4 469421

»



T/UWA09.1- 202%
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Cnd code word
552. 763BDB1 57 BWULRS 423BH88 741028
415, 9068BF@. 14643018060 400.263123 538. 6984
66 626.269958 628. 958670 609. 006653 555. 6
211. 8880VNA 51B5Z7KU7 377H5B88 58FPB5 061340
67 969. 713809V . 3414738B8 8111210587 669189
387.9292%9. 363193 873ANFF . 8RN 045410
°8 2299 . 3B87M4AA1HBDME 336&6B8B7 996033
2194, 66 48R3 293FHM%4 334@RA7 107178 220.619720
09 -28.813481943R2949. 962128 170929
254 . 51890@BD. 52055639 1 1815634 4 718710489 06506 3
’o 21163, 1BO7B0B8HITHLE6 995652 956543
45. 468210787 . 159B&H6 09HF71 24B2F5 891663
nt 774, 877263 . 82A6/0PR4 1 21HFNVFL 666016
617.304138 1302.192261 1183.291016 1409. 2
r2 1509.198608 1565.556396 1796.875854 2312. 1
-38. 08524 .9124B2 0648014 294.789520 587.4727
’3 685. 794067 779.710144 827.043884 850. 1
675.562988 1130.372803 1039.005249 1216. 4
r4 1227.838257 1186.562622 1320.220581 1376. 2
-155. 2BB53. 78DB7D5 38N5H5B4 . 9PWD7708041931
’o -791. 488BDB5 956PD4 01 BBB3 572449
1085.995117 433. 4863268 894U52B4 BUIH509
re 519. 063A%®M5 01 6O®H0 086HFH3 073059
-39.3062%0. 33341 84@BH54 058BHHP1 583893
nr 813. 098D5D. 6613483148 8 4/@P7.B 16772
-157. 648782 672302 B19B858@BF31225250
’8 -728. 9749468 . 53B603 3601136046 537109
-302. 8305588031 D49. 85174957110 2 A0BA 638672
’e -282. 788950 713929 58FAU3 692444
414, 440D80B. 216150483 16D28 . 6 400/80D 21057
80 257.376678 508. 734467 967.452759 1139.
629.38531852 47466.7621DBH . 6 015343669 133911
81 ;1327 . 51130002 8406B4AB2a6751 389404
-:14.132797 483.183777 1040. 778809 889. 23
82 70. 98283138. 06PB2 124911 . 159302
135.842896 2 -4012149.348a1B787 3 AB4H3 571472
83 654. 06008 594166 . 7 UNU20NA1L 101074
-405.660950 650.800964 390.291229 402. 02
84 643. 243591 782.320801 996.435913 1037.
739.563538 -2 7149.81. 1742663 B3 1P B . 008545
85 397. 00H00 254ADG 8591 544189

B



T/UWA09.1- 202%
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Cnd code word
505. 712ABDH. 8BAON3IHOVLE6HDABI99620 724.131470
8¢ 892.069763 1116. 432861 1241. 490356 1347 . ¢
-185. 285233 6 A71.0%58137 8 7 5735720402920 520. 8466 §
87 458. 776489 506. 174042 430.875732 434.7
1638.158081 1885.557617 1226.245117 752. 5172
88 -7.9300429. 245637 398BRr#M2 893433
67.108162 -31D4 5.1 E39M0. 1631 HBB3 102966
89 -149. 363DB2 788BMP2 164RFL. 879028
-585.281555 595.188293 708.387085 891.75
%0 1118. 726318 1189.508423 1320.166870 1432. 8§
-149. 6182595 05565B1L 23 0BBA 91AHB3 479462
o1 -76.1782%248. 021860 516HD84 0232514
-430.8239T74. 0BBHBI102:A40 452942 255.522385
92 338.995361 481.303986 464.989960 568. 6
324 . 765067 . 4015901451 3 8365BIH4-84. 914948
93 -66.833885 -1307602929 8 12. 066683
175, 6763IB2 855BB8 35H64B81 6451FP6 757019
o4 418. 772604 90494992 864253590437
208. 5840837 634BGY . 801%H34134 7311284152 787964
95 -1208. 171607438 3 AAM215 9 514220264 649658
-104.840843 2031 16URDHI228HNBI 6122414
90 190.636688 472.597717 768.328491 861. 6
407. 7971418 . 9265114 918823 2.0275 481%649 3 1 534
07 731.394470 835.406738 833.161926 767. 2
1845. 772217 1309.853271 668. 536926 343. 2
%8 -49.394193. 64208705999 13.073053
56. 131917572, 1481804 89APBB. 4510849 909790
99 -460. 088B2APDI 854@02D . 76162375 935913
452, 430088 . 4205653743557 5552139 201. 717514
10089.107384 -150346898801 55.963818
294, 798BR7 5940415 FY . 256146HBR21L 2 A2A27B0 347168
101-76.471856)1{3.82030459842_‘6944661591
422.90356.4037-p88 . 2058366 . 15106082834 096802
102-1563.17124&027.6118471784. 0712x3B28 485107
349. 94877BD. 88NFB6 4910IP8 1424944 .529297
103-1534.22-8882638].(26423.8812354668\ 036865
331. 78183%.7041-62b. 813HP&®. 351218/3 363159
104-1167.72I.‘I.34’3’;3709.43].8770231 381183048 847290
-:163. 386B2L7 613®Y8 27HBRO7 27 BLBG 262390
105-1089.951225125 6 614566713 8 419/4987/7. 6 45264
106]-94. 470657 1254643 . 5939490 332A2HDA. 722412

Bl



T/UWA09.1- 202%

The
Cnd code word
-:1190. 3412%417 5 3A3XHI163 4 616313867 214600
-280. 258%%4 187737 022319%9a8®0B800110
1o 457 . 1163894 1790G8B6 22FU45 701721
-226.694626 146.819641 99. 686066 156. 13
108255.099182 390.046783 413.388489 484. 4
-193. 396982 11PBI2 53AB0®7 . 38164750 302490
10925.7404022 755.294250 780.717102 659. 994
-351. 294BBB. 53047%112 6 8BAR3ID96375 147.030319
110253.470673 430.642029 409.021210 470.1
-334.503A87 86 HMNB6 44 BAB6 84N5H5B0 180328
tit 681.1PDB69. 54BDM3 73ABB7 739807
-169.888916 188. 97179038.17788838. 76H8B80H89172
112407.570740 -3 9150. 27. 39WMIBB555 7 7 8 8
597.549011 11.597784 173.840820 871.85
1131430.2514523782.062988 1649.076782 1709.838135
110. 810B®®B. 30Z3AT7 694@AB. 2360604 935913
tia -1598. 7 8l0HD9 9 PMEL3I P 5HH5B8B9 349915
-149. 06823 76 UD7E . 3 2AB1744 2 L201MFHB8 992676
tis -310. 16A5B3 56NDR8 12L21UR5 454956
53.550%534. 069804 459D0FQ . 66127725 1181614
116 -1691. 38117H5/8 4 BBH 2455689 786804
93.887614629. 666201 248 2PUND. 268VB3 1180481
ti7 -1033. 6610248070 4 619P8 71 8 ¥ A B1 583679
106.536568 -2 4173 13. 966260069 B3 HPF¥9 198425
118-326.019135 14.460602 319.439056 400. 14
345.7945628. 9856387 267ADHB . 43121%8l3 686646
1o -834. 28468268 9222343 898682 911713
16.52338315. 91738B3. 27281854915 41.456417
120-76. 57510494. 0881228 328BI46 198547
25.006420 2178.584473 2119. 460693 1804.
121973.3606518323 580. 271.132294 10. 037239
207 . 528BBD5 66H6DBE 753ADBB . 74542713957 29385
122 -409. 515961 868BPBH1L 262A2%0. 875854
431.983582 -4 02. 7392.094839925.7%H8 5492 5787 96
123 840. 77A08R14H$311336. 981480102 085083
6.341250 951.111572 1478.494995 1295. 4
124504.117615 -3 3106. 37. 65683476524 4 4 4 6
-275. 38PB0VZ6 883280 5984M%5 3360694 426392
125 520. 78924668 06 91 0119.11.80B832423 247009
66.12835%56. 2090716 646P2P09A. 1834M01965698
126-289.156830 20. 764372 132.631866 253. 92

B



T/UWA09.1- 202%
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Cnd code word

566.312805 529.282288 382.089203 246. 2
127 -190. 61 8B3486 B0HBBF . 51FdU6 330872

-89.353852%. 054641 83528249 444783B3 769043
128 95.425827/8B1. 06 BBAT7 238DBI. 275757

246. 168524 018034 . 6 U5 B 72d7F5 347656
129 449 . 85481B9 345623 325®5H2 881592

-326.83TBZ9 752AT7B6 4089421 883850 580. 736755
130336.680817 -4 4240 3ABMRLABT7 19482

9.320523 332.287872 385.677032 785. 8
131525.718018 -3 1139, 71.09/9BIB7146 11 8 2

929.624023 -1 5289. 76. 908345614 &7 ®B6 853 760
132 -1016. 4390880 7632435 2104401 7608614

140. 7146#>. 53 H6H5B6 5643IPT . 52065441 409424
133 1826 . 4876/731 0 A1PN737. 4 1105182 154663

129.709396 1713.367920 1161. 276245 707. 8
134 162. 6415608087206 14148438.849213

205.154602 1320 1BBABBA05 6 BO4L4 546692
135 279. 877960 408B7#20B2B. 925201

-69.882439 -3D90. 226883 4450%N7 641357
136 -866. 156D 008HB4 746352 000290

-161. 528%@B0 053BM2 8174272 . 9914061219 8383138
137 -781.103A89BB. 1309BF745533. 471.384552

374.8988BB9 2645276 952881 182DL2 054932
138 -368. 922872 628DP7 568BH6 131531

194. 377274 436.584747 307.389587 374.0
139301.247375 322. 77948304. 33984464852

-77.034248 685. 388672 -161438308322914 122. 45
140-452. 515381 1080 B4 83PH87 395569

-386. 4333%6G. 261624709 790108166 691406 545.907166
141747.837524 9233.8544925. 617B1®. 23718

247 . 678002 093 938@EB®D . 2911318378 769531
142-469.4481.2)]72897461 29.525518 187.592911

75.12405%4. 743408 55A4®@B8%F . 57163B®4 873901
143 -1009. 383APDPRL 8517243282  NPBMU . 670898

-213. 458937 . 301768601 8 £26137183 1 737605 833252
144-1891.4614044768\ 4 5P270BH 0 2HD4 395081

-:120. 50540G7 918557 8982B5 . 26818HAHBL 679321
145-1432.887329, 619 23838B2AD,25417.883484,

-:15.5923429. 802202 708B1rP . 8886463 699707
148 2749 . 8 BR2NPXHB4 3 BHEB4B8 2 BMOBAB7. 603027
147/-82.8073F20. 621@58F . 471980370 1420383 343750

»



T/UWA09.1- 202%
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Cnd code word

3129, 4BZ710219 9 BBBHALS 4 711417971 994141

452, 954867 102600 869.980042 831.790283
148875.656311 909.180115 737.284363 744.9

-:148. 398884 583285 . 41106552 6 RA40137. 372803
149-2140.583190455873].332)2 02494.219 0369

668. 062195 1458.963623 1275.840820 1355. 9(¢(
1501246.279053 1182.607300 1140. 741455 993. 24

-256. 374082 . 09742190 3 9153B91B6. 6 2127112%62 187256
l51-1003.1(53353777.1975LZ3679 0429538300 38.859

-366. 040ABAB. 03ARHBMBE 4 81R6.27143186 2 325.425690
152409.669739 441.824127 415.941864 374.9

-112.508049 54.832523 231.882675 534.12
153746.702209 716.196777 473.386963 386.0

-375. 002833 . 7 215043684 3 515043679 8 A48 24P 1217
o4 117.387360 292.925751 285.436829 373.9

-110. 031464 402.007935 218.209946 103.37
155-179.65&%436 19860251 33H8062 289978

97.160622 1709.108643 1261.806885 869. 7
1o 32.7777%AM3. 05Z0®3 22®®B¥2 538818

-47.745808 137.209152 -78.95683856677 88. 941
157-387.42-14]24.3 70256589 28401217987

525.404297 -1 5274. 44. 838203692 B3 H5HB5 88580 3
l58-472.36-:1261:1342&]14)1 9943D4 604553

64.922503F. 7850L5 79DUFY3 476404®. 638306
159-1360.97147&514. 6 4047239 2 282M0D7. 486816

250. 663ANADB. 1976008 8 2BRFH2 5 RI7PHE3 845459
l60-2657.728436609075363874637390 10.896358

171, 146584 065H0BL 868 2MA. 52ABBR5 656372
l61-849.02277&)64(3.40@387138 1280388 523499

1585. 175171 1531.839478 1551.516235 1452.5
1621338.680786 1311.629150 1214.936279 1141. 1

-:15. 817814, 48380618 904633 65HPY3 352112
163-668.474182 2716 A0BHBHOBRIZI 99780

682270826. 46UBB6 36PPAB7 88P®HP2 705383
164-390.4547454)7 696APR . 6 5H185098206

-308. 922ADBB. 51URANBE 7 61HHPO 9 96737066772
165-433.620].233’)9026]._1984373592 55.147762

396 0686 360.242671601. 4348098326314
166-177.1381.07942 7438331 64ARLH4 269562

-:199. 1461637 86 7BB5 56PB22 19F®B6GI5 411926
167-802.4365044794051?&56345_‘654256836

¥



T/UWA09.1- 202%

The
Cnd code word
-43B6B65 62.282070 216.347824 678.3880
168954.403870 1031.630981 1167.656860 1262.
708.548950 -2 0169. 2. 0745888894 26 88B1 465393
169 -:1190. 8BBWBEH7H5HH8 51H4H60%2 919006
-24.6H5969 646. 923035 3B818515%3d11 42.665451
170-703. 99NDBH/. 08173086 941X6919/3 854614
-457.514343 523.834534 812.696045 919. 77
171926.008667 893.313049 813.890991 772.3
-252.222DP1 57PO1B352683. 883484 477.315582
172 0.361593958. 28B6HI 80AGUT7 220642
-53.019451. 92832289211 1464032280247
L7 725, 104B7®B992BD. 56F8BBQ 255493
-165. 916831 056823 21 BDBQ 4040822 . 207703
174-1302. 7 BHR2BORBBS 07FHB93815982
293. 428602 620FB2 04A4A3I®3 03 BGGSBI 898315
L7s -681.27®804 817263 . 30146488 320190
<70.139414. 458865 228168 . 31UNBA9 458862
L7e 1145, 261900473 9 919014406 4 03271 & 42273
458.907898 -2 7243 95. 964261 ®5 NGB FH1 334076
LT -879.23BBH1L 71HRV5 80588 293610
201. 6338BFB8 345F®R4 528®8B5 857635 297.073822
178401.934570 530.450989 488.733856 495.0
368.688141 1257.926880 814.361023 495. 1
L7s -361. 3708529 5480807 . 31113866 272583
85.106828B. 105P11.1348BL7. 7050568 689270
180-1000. 0 711410617. 1 913830539 2 ®251DML 476807
14. 7015893, 168235 721046 . 5R0BHBL 2219214
tet -1266. 3PRO0E6HBBI 59 BHB6 952728
2364 . 062229%838 497803 1553.8994114 1021.092712
182391.977448 151. ONHA.1FH2577 16. 674553
-:118. 223687 1760UD. 791622605 74B8B6&X8 077271
183 -1833. 6 UN7NRFH4 8 P71H24H57HU®B6E 829102
81.2821186@. 213936. 142A2FB. 10/64047081238
184-1123. 6 BB D2 B4 54802450 424561
-146. 028366 965.887390 669. 985779 441. 83
185 -48.675282. 89657131 419526 563721
215. 103BH3A887 714128 . 9 A248/681L 1110681480 857300
186 -:1391. 1218746165 4DBH7 4521189 385284
-:104. 31655 70920 . 941771744 8 21160FB6 293213
187 -2460. 8 26643166 7 2084609 1 2HBMP779. 159424
188/ 374. 3878242200 305. 1778 .711408B®H . 953735

B




T/UWA09.1- 202%

The
Cnd code word

-425. 886536 567561 58F§FH 299072

-25.625576 434830828763 48R27 693909
189-559.47%553369577(98792544830745972

-722.38598%8003110814832.110596 1615.616211 174
1901839.730713 1887.988037 1897.838745 1882. ¢

216.05F741L 59873 09UCBS . 3BHBIBH96130
l91-644.140711938 720097 943B6R. 422852

347.996BPMNMBB-430. 09ADH6 62612615 762238
192-505.689177218 236BD24 86 H6%0 047668

-121.138519 599.921997 1637.786133 1673.6
1931099.747314 782.899292 290.842285 50. 35

479.2362892.1459886. 444305 617.295349 807.0
194742.250183 786.3190092 690.602112 686. 4

-384. 318N . 6BBB6BEITROVDL 6748224 007507
195-261.076233 70.605843 193.263412 359.70

726.636963 512@894B22656 6468374976 372.5268
19681.769616515.8244&3470408503336 1940092

1011.585083 1131.065430-427558275R8789 84.94
197-899.41&6351%.251542%3 0 448023128 867798

-104. 7050®M9 92@0®0BB8766329. 0859080 404053
198-1593.6811453139.331&375445 491000283 630737

684. 434998 2677.031738 2640.076416 2477.
1991757.809448 1344.368896 984.018860 607.1

-275.864197 2789 D538345489 941620 46.813194
200657.108032 913.113220 1191.818359 1285.

617.544373 809.540405 751.557190 656. 4
201344.674286 311.402069 104. 217766 43.27

570.533L2A2.932617 88153651833 1279.650024
2021209.266235 1395.982300 1345.671509 1472. 12

613. 478943 498. 4D6363422@8B.242314.7560B5801
203-553.9307%(88420].3)4399.37121.%]14 117065

99.197383. 5135B5 02203 . 8 AXDH6 954346
204-1541.0617505187.541269)619. 6 11068460 576050

1902.935669 2657.081543 2283.650879 1829 . §
2051029.569336 635. 649658 348.315186 57. 34

-169. 3654 ®2 468094 001@RFY@ . 4 115318611 448120
206-31.502{2178..02$42_‘6935-]75(B1372559

372. 190909 8055171833488 . 352785 310028
207-589.58%92)3 6 78BL743 238436 840027

780. 040894 540. 4473.950995924 27 2.110337.7023658 05 12
208-7.213268 -0 3.35 BVBBOOB4 2143

)



T/UWA09.1- 202%

The
Cnd code word

-43.860963046@4B48.833160 4839205958198
209-427.22%0470623(8'6]43722844_’82463928

84.002BDPB. 222939 731HDB5 77 3MBRIO. 684082
210-645.27338408407299335579].2.2)17.764282

287. 7743281205H5PF. 36419DD. 8617/664606 720093
211-873.3983(97410829]230508333&2872498

-189.896698 782.07238%83738 781. AB564DV8771 67
212241.687012 -9 31. 4187.66433427.062 0 4 2 2

2121. 66B731 069425 . 4 2AF7K7HB2 5RPDAFHB3 400513
213-2201.42505357.7524017540471878680381592

-169.272018 -180. 0138925561865 453.288849
21440.586923439.1168&8614883]76331116

-362.538D45 328735 282.536194 243.578491
215297.866333 479.047913 369.696472 405. 3

-238.60B3IR5 01 PHN6 668BB5M3DA391.019897
216-1305.391(1)50739&(359.173&528831551453

-85.789406 182.220551 330.619476 318.16
217-267.38%83%32571038103.4411267530.395508

-187.219ADB8 72T7@PI 75DH5B3PRAB3. 767776
218126.393250 296.895660 303.930176 363. 1

310.34787.0092558. 695 D55H. 2078656032312
219-1167.76126494599143755416@312902%85315

97.799355 442.941376 918 .8645®@812605 957. 96
220678.298462 573.526001 214.357635 77.67

179. 4600684 3783H8H . 731384470 7 41409/5%1L 635498
221-1822.3&9552%0791(13(}3703 291316103 773560

653.149902 1254.798218 23212280@656098 1332.38
2221379.581177 1360.235107 1535.566772 1697. 1

-264.660797 86.838188 638.347168 474.38
223-62.242&2592.14013321099-564(55072205

294. 110PH0 88 5H6MAUE 99 BAP6 56 BRBH2961 4
224-1049.91925519.8)0394)]4821-]7_’82.1321716

23.488848182. 369%UNQ 75BDN6 958BB04 265442
225-1368.4ZI.2649845L43].07524720€)l4’|.&853412109

34.1252072. 104823 4035674 45343@88647
226-619.6934293859-]7_‘052660-]18)6)&5.619995

-:100. 31B8FBI 500833 40148D. 04168659®9 960571
227-1886.820151)293 1 214906203 7 510414 86 3892

346. 7T68BU7 86ODDL 544®&7 . 662.792907 19&@19
228543.461304 -1 0204. 27. 8806454013 &1 8 0 2 4
229-200.4106114 FlT7T0®9 66 @9261591 3 $GBAOQ 408691

i1¢]



T/UWA09.1- 202%

The
Cnd code word

912. 77394871 . 071733481 2 3A0B9 216187

572.233276 755. 728027 6 0703803. 481140 826. 9
230827.285400 823.618469 699.820312 607. 3

-:19.294390G. 1246B0Q 0098BBH7 65018715 652588
231-1232.02853199.135@02.’5829%.’9343547485
232-406.959L([)1659.487403)7.59278657937693485 138.80952

27.9634033. 023PMR3I 79PMA1 695923

358.704681 2203.979248 1786. 071411 1356.
233512.293335 -3 2677 .0A13ABA44 45557

300.532776 129.682983 1949. 795502 261. 2
23467.060669 273584875816 85242
235-201.7797&94861748 512.0220095 501. 403564

269.734314 290. 2%.7231889 4 20.506559

220.352310 646.220276 485.153656 378. 4
23630191192—48.385&48&.66632&0418243
237-37.013a&4237&m85.68159904635-25&698398560

-689.2136P4 48086092 568801 354065

311. 69740, 4918672799 161H672Z/5 6 RBR8H 91345
238-41.63[.’05 138.973297 128. 725128 171. 94891

177.508932 752A48T . 2 2900DB2 5283208 895508
239-2459.51202714227311751)254.899546130731689

64.721283 798.213867 -1683081898395 88.914
240-58.0331,88 73.794998 323.422882 401.97036

124. 4008B.72997448. 4285203 . 061PON5 768066
241-2410.6&4532&60228307786 12113014 198730

246.548038%1 14®6GH5 56F7N2A6 366IH4 071777
242-503.486983 1039.701782 805.238953 313.919495
243-288.44(20131361(2&85276016)81158445)324 142914

692. 678UM2 25IBP5 5171213. 669189

357.615M51 923218 1234.285034 1028.074219
244298.4241.381)7. 94910384. 8828®%1 654190

-159.627060 1235.245239 1178.883301 1088.0
245636.503967 566. 731140 383. 741333 251. 2

54.2144835 . 55@85D2 441 BHL@ . 18176866 388672
246-927.90238152700].89947817215 14.651560

742. 29450048692 1266.636108 1328.531128
2471669.059204 1832.402100 1788.834961 1862. 4

-343. 283BIP. 71815712 2 71296319 3246308270493
248248.5023:0.1546635. 607.094482 766. 398682
249107.124-]54587.65%(5274139(}382661911344_’8.362915

-:1730. 6 2014683 5 R5@64 4 2B8%680 052490

n



T/UWA09.1- 202%

The
Cnd code word
418. 118899 1292711794352 661. 979614 851.0780
250437. 62796D0638@24230.57 088893 516815
275.978882 -1 0108. 45.5030A 37783 8 4 4 6 74.304443
25122.188887 179.736740 0.251966 10. 9¢
1615.943481 1123.951782-1105204840871 175. 3
252 -465. 56H53A532827. 93 L7IB6 271057
580.269958 370.878906 110.667450 134.6
253418.459473 557.146606 516.6629614 507. 7
36.8914%185. 519526 9485HDB. 48580128 767700
254-1083. 6 401 0 714420139 5 5186808 932861
383.14806.64109464. 44659 71a0BD4 453552
255 -992. 1358®G3 . 880868155 6A4BA0 032837
153. 504389, 179%®B4 059ABFYE . 3 ROMU77L 961426
256 -2373. 36010678871 4 5153868 . 4 616057573 949463

Tabl e B. 350t @gpdreebcoioski on LSF vector quantizati on
| sf _stagel_ _CB2_hbr

The
i d code word

-2.419283 -65.606 BUEIAKNI99 2345788369267
! 58. 2638%57.876892

-1078. 52313115 6 71141743 1 39772711 6 RBPM46 023438
2 -3054. 6430013735413

1384 . 4972342268 . 7 31&H8LB2 9 710BO3 408691
3 -1571. 612438128 044922

-1211. 1916513667 9 61(0PVN8 B 6191641 . 2 013770B5 231079
4 -1067. 9717767661 004883

-1028. 3PBMVIH6AERBB. 6 3LD5168 4 71465408 54504 4
> -1644. 426482206 453613

-1490. 9612M679 6 NRRDND9 2 OBWB4 45ABDP. 738037
° -1197. 5460%87 636597

463.516296 493.455872 -464 .551.11431H9450 115. 2
! 580. 088%HFHN. 193848

-1785. 0917875788 6 418194 2 241 ABS 8 R14BH4 418213
8 -2603. 0631077608 082275

-1086. 8363I@R4 0 24513785 2 21BI7N9 2 866516 346191
° -:1678. 7R27747KBMHB3 295898

-:1128. 57100246 2 V77/AS 2 7 D442 48 B7H2 174438
1o 844. 964PDFB. 336792
11 |-469. 0288204 2146L2LPB. 20R720D5 989136 808350

®?



T/UWA09.1- 202%

The
Cnd code word
-834. 006348 .638306
1552, 07AA/B03B7. 560120808 151085163 4 227/600 737793
12 1906 . 385®BP0 385986
46.287777 396. £pBAB2 844504 179382
13 908. 11718838 . 781006
-352. 168217 39B7ANL 81 3FH3 57H2A24 347839
ta 66. 01640%2. 164185
2562.200684 2434. 767578 2081.610840 1673.
Lo 942.633057 707.649902
503.90%5D53 13PHB8 22M®DPV5 38A5%3.3194538
1o 21457 . 22840282 474365
-1655. 0917649162 7 9128834, 77 2 219606M . 3 18423317 109619
L -1221. 67186345 875122
721.078%719 358904 714200 5174228 .670288
18 -1142. 0 2953411 396606
-1293. 3185/637.4887 H77H4 288696 -228.8962844
Lo 440.111BBB033609
595.191284 568.244507 557.998779 649. 2
20 555.886047 474.9904438
811. 444946 775.415100 772.300293 550. 4
21 -140. 592236 2705514
-887.068227% . 22406409 021M7B3A2 613147 48. 213257
22 -1317. 324127069 650635
616. 794@&B . 691164076 0 918012455 7 117406401 346680
23 -1325. 620146360 200195
-635. 038882 133301 446.604218 574.536316
24 360.389191 355.061340
1443. 3411911837. 654541 1750.556519 1440. 371948
25 820.523560 634.274231
372.0920PD4 193AN8T7 522A556 36HHB9 214355
26 -1011. 3915&30 396240
1407 . 8241204 3 219672162 0 316219373 4 28134L5 815430
27 -1066. 59-08942. 377930
1155, 1743708401 BFH3 280P4S5 23448 . 512573
28 -1466. 2@RBMBI 273926
-:1100. 3REHBAWO6FTADBL 1021 1008BU. 598145
29 -869.5387%2. 164185
1201 . 742830988 4 41300/628 8 91318818 4 81183183 513550
30 1411, 221NPA3 507324
-1093. 59742090 5 4163049 6 7A517%68/1 7 310650BVL 403564
31 1272, 780HAU430 262451




T/UWA09.1- 202%

The
Cnd code word

754. 04989®5 918HDY4 . 58R5P2 2R51B8BD3 911133
32 -1706.64456314244

-1318. 56886105 09ABA6G/S 7 1B NV127. 8 4430M168 738037
33 -1653. 42836807 769775

-1110. 53HAR4KPS 9 240207/0. 5 2OXBM3 0 217583 691650
34 -1397. 6 L0602 705566

297.68940DB3 205DP8 06 4PD41 5058461 377380
35 546. 13283 727249

473.099DU3 82B4F2 582503 1048288 279114
30 -188.5120V79PVP13456

1784 . 1601%75123 4 51819782 3 712466861 2 218673640 6 71509
37 -1010. 2313BEBM3 144043

-1272. 20117229 . 2 1766BRL 2 91840662 9 528146P6 429443
38 -1836. 0 RB2RH5 359375

706. 48FANH62 91AC@DB. 20143R4%66 5311886R0 745117
39 -1672. 3014067 018555

854.645203 -4 1219 21. 34807558 A BI.136584 5
40 1757, 0776571 714600

-1319. 181764202 0 11046M®4 4 71416726 56017300840 337158
a1 -958. 918Z782.987671

1232, 77ADTP5 2 3A240/6 4 61621587 9 NHMAA2 954712
42 -1100. 265189300L 573486

847 .557B%623162B. 988B3BP6 165016 285461
43 648. 7198%46%. 578369

1708 . 502241 7 2235637 1 N1B2R2 2 01196862 691406
44 -2173. 9&1983710 311035

-1 751. 201738192 0 981345 3 717066836 3 21211567 190430
45 -1510. 0152859. 846436

-858. 1592481 4850A&6 704B¥0 01462736 912231
40 561.262ANPD. 169434

-;1599. 6 1B4M4M3 2 4117/@B349 2 110/ODV3 5 RBHHBL 241211
47 -1012.164307 8.991084

1529, 3880732 281604068 6-18 30. 27R20V2AN02 098633
48 204. 429886 . 068848

-739. 415049 008427 . 4 11560479 6 9118610 610107
49 2057 . 284697102 123291

670.362915 3502 6B WMPUIG0 88 V4D. 005737
>0 949. 166B0®H1 %09

1492, 20851204 2 211542386 3 9ARM079 4 NADR4 620728
>t 877.87A08P. 826782
52 |-1899. 6 110AU165 4 @51684990 9 RN7/5/6. 6 27313977 40283 2

yri}




T/UWA09.1- 202%

The
Cnd code word

-1881. 93401377 630859

443, 185059 65518BQ 054PW2713-Y83B7. 799927
>3 -258.012268 195.1305214

-:1586. 9MELPLAS2AADH . 1 8§BHBO.V43ADIYN. 426147
>4 -833.4909858B4. 316284

21143, 2PBBLH 9460 . 8 910BB5 9 1114%6R7. 376709
> 1257 . 5R208%3 716797

-5366233526. 56B2A85 653 PD36HHD2. 8746614
>0 -529.9954®2. 6658914

-635. 08F2H6 647ADDD . 9910041187 4 214483%5 962158
7 -1090. 07103878 496460

620. 463FBB3 23 A28 . 3810460165 1 R72M4BFH 2490
>8 -2669. 6 BHHH6 253418

385.163025 235. 0190.1®3 8486 12059.150944 5 3 6
> -936. 748560UD®. 994995

21792, 390M473 9 RMUBRL 8 R&FIHHI 3 1BMNHL 402344
60 -3936. 448IB6 289551

1154, 48128833 2-0834. 371824379 4 R7374474 112793
o1 -2373.5130D0P3 969238

627.692BB7 6548922 204475 34.272385 176.0123
62 283.529846 305.059326

-1217. 5518200 3 116382838 8 4/8BA-. B 28U4 . 993896
03 -117616E2005. 552856

910.3070@7 87 FHBHAN3 50D5@B3 98BDBI 384796
04 -309. 17809891571

-2529. 6 R13A%H5 2 £26137B8 0 3ALPAA7 8 £08D5 227295
°5 -800. 92BA3BI94379

-3132. 0BMMN9 2 260041686661800L 9. 6 BHAM277 86011
°° -104.957031 167.858231

474, 505006 2509950 58346 02ARPF@®. 156982
67 -819. 95A48F. 453125

172, 418239 08BFP4L 7827471 98DHAU0Q 582886
68 -:1373.5@BX64341987579

-2398. 5726641116 6 21717064 7 24787514 9 13&277/408 471924
69 -3033. 7 HVB58B76343

-1303. 36068672 7 517/(M860 6 1263485 3 RHLIPMP9 013184
’o -:3633. 140081 025391

952. 94039 5386315 . 461BOD7. 19097H4L01L 525146
ot -1389. 11231800 002197

574. 6855628 496FB8 85286 8584 B8 664185
rz -756. 459834 . 977417




T/UWA09.1- 202%

The
Cnd code word

-412.590485 604£28 3D BURB4LL 2 61BH8 6832098
’3 -746. 6560A®0®71. 718628

152. 91@®6970 706787 214.242065 260.911499
r4 236.632812 182.894653

1539, 21084BP4 9 3IHNV5 8 71876122 4 RA41482 214600
’e -2109. 419277171507

269. 296265 72650 34T7®OU5 2968562 . 437866
’e 145987 ®5%6336. 554688

717.0849%®0 88788 . 13A3A1BHBI 43&R2Z7L 112549
nr -1386. 582886 122070

-105. 38980B68H29 281276662807 128387
r8 -25.283138 105.2839714

-103. 2752803 68@AUB27TORB42. 595483 487488
’e 995. 674886. 099976

1009.061951 4 6D96HDDS5B4 -230.024828
80 536. 3789044965881

-1385. 4012302 081RBZ52 5 BBRLD42AD42. 094482
81 -767.382B2B. 946655

-1500. 58BM68B 7 BDB6E 9465208 . 12150316/6 199158
82 -895.5834332.323242

1122. 770508 1670.907715 1631. 485596 1352. (
83 780.370483 613.057800

531.805969 1. 286311606105 4652 21.82HU5370 3
84 442.523926 430.177887

670.85T73B9 118PBB. 3B2A7NQOR4N2A1B5. 670410
85 -934.07A8%5.358521

82.398796 482219@FBIB6ATR7 803696
8¢ 533.97865%7 394287

543.545168636230607 301.981262 172.075729
87 -367. 95586 366028

46. 6470668 . 918543 853A2T7G . 3 UDPDH2 142456
88 -1610. 372543676 119385

521.322937 241.396042 453.540802 341.
89 259.352838. 219513

3024 . 7824957339 8 B/7B3H2 9 4540068 9 R¥HBWP4 765869
90 -701. 318®&3 920502

2045 . 525604 8 R4/6/MP5 9 43346104 3 BMMPEL 661865
91 956. 67A546 634003

108. 707832 2028525323 4871629 . 800171
92 682.7768%8. 273682
93 |-1423. 161508389 585455721 9210104464 8 518MP6/5 936279

®



T/UWA09.1- 202%

The
Cnd code word

1454, 32264432 208496

2298 . 4714880574 9 9118&@2B9 8 NUH7BAU6 0 22HBVB6 536865
94 1291, 56037AL 6081

96.640167 112.615158 138. 253311 75.82
95 317.29483B36 935577

2190. 9 @ABBL 4 ROB474 2 BMABB4 6 61820173 438965
90 -498. 8749572251

-243.35683%54297A0DD . 140025374133 . 890137
o7 21174, 40BVI79 242920

-1041. 860170251 1113106B7 9 2ABUP6 7 24987574 282715
98 652.251343 115.361565

-1354. 2B5BRLHBITZBB2 65A8B7 5596G%2 919495
99 -635. 020540 .279419

-1668. 8614382668 6 213640193 6 71741484 2 11BHEO0 87902 8
100-1637.51233]6814. 399902

347.32455992468241.846283 291.220245 162.0898
101388.92064531.307129

-2050. 52031302 2 2@P517. 9 2169764 1 L1717183 385986
102-3633.28-!9]34)6(.127441

-1614. 36HBOR3NODDY . 481116349 4213521168 3267 82
103-1110.03_1:{359550 555176

-319. 39421235 08358 5886194 742858347519
l04-371.14-’.582&8308655

-859. 84038B6 111DV . 92A71IBM7 2 4885/375 663086
105-1379.2ﬂ7124%5 013184

-1326. 813PBMV2AL 9 AFBR2 6 RR2AR0. 3 LBHOMPI 572266
l06-3539.369916329157288

-2168. 112428144 9 R417072 8 V6789 3 RPGB23 058105
107-1417.0425072786 703491

1867 . 45178386 2 41PPNV6 1 814648468 0 41491689 137573
108-1634.5‘22]8169.456299

-1081. 58046447 2565 18ABHALH . 4 60H51L054907
109-826.4581.2)51.23.666016

919. 8571@0@® . 6 81289RD H5P27 . 5538181 . 861206
110-1148.24[(9]0182 182495

-440.644104 597.595337 1034.048462 968. 11
111594.234375 512.320557

391.910309 563. 187866 992.584900 989. 1
112635.883789 524.414001

-1439. 67448383F 77399 805.322449 1533.820435
1131052.136719 766. 054626

w




T/UWA09.1- 202%

The
Cnd code word

743.8106609 1176.505127 1493. 295532 1480.
1141121.954712 834. 426086

-1309. 83AB7A4B0 7 LO0D176 9 2BI18PV9. 6 PBFH0 001221
115-3658.054%19015 415039

1922, 9611320495 0 510043105 8 468103 VD 0 BAB6 067261
116-641.6441930774.606079

21196, 5907848743402 . 0717278539 7 44BBO8 687012
117-2061.292995068]. 992432

-980. 4042B. 9788568 8376HBL6 803AIU4R. 3413009
118-745.2961256553.498047

-1263. 1617472265 6 71367/066 1 613426163 9 918716609 54406 7
119-1011.5&78&%444. 742432

-751. 73BUB8 037ANLBB. 7BURIA6DBSE5BABEH6
120-1265.892]194638 573486

-1062. 747013912 7 NABBI 4 ABR71L7. 4 9A71AZ5 125610
121-1381.8&7177649 170410

727.855%B7N14 258%FD7 535MBB. 1194680872717
l22-817.8843674[4 561340

2878.9023494687525621835. 727051 1742.656860 13
123980.504700 733.287659

541.978516 672.371216 -161.48195 172561801 434.9
124-387.416[8638.375610

273.264313 421.542664 -225.220405 031008 13 6 299.1
l25-408.438-:1163872.519531

1209. 7537814 1304.036499 1377.753174 1216. 1
126773.580505 594.077393

21.863016 1291.0288009 1398.661255 1895.
1272305.669922 1364.550049

1303.329468 1902802087404 4.230336 482.370239
l28-99.826973,3.828918

-243. 456650 -169. 9718692 427. 326885
129-493.024.04_‘575.053223

-1885 . 271383840 4 812711728 4 1166/2/16. 4 001231474 507 446
130-1040.41767510.69.53

-353. 945054 158881 3438BD3A7 564H5B5 600586
131-660.3181.4589:]9.372559

596. 97TAULR4 48AHNDUT7 54716189 59BBLH8 428436
13259.043885154.205750

224, 2992942 268860 14834063208533.660352248
133471.134277 421.878693
134/ -1553. 1117218838 8 P6L396 4 STYHF3 182749 994110

B



T/UWA09.1- 202%

The
Cnd code word

51.233665 148. 706848

2115, 58604 0 @631244 8 81587172 2 1A40/0W4 652100
135 -1025. 1618/B485 755493

-:167.38B8B32.103893 73.544403 159.821869
136364.061676 391. 078552

1912, 7110829065 360314041 2 01008B®6 8 A90H0 169800
137 -869. 738®I7N. 942749

-1340. 2717244616 1 313HB6677. 1 81571911 2 413782 50219
1381093.690063 45.818890

-1570. 59167797 1 AH/PB2 8 RVAG/L 1 R72B51L 650879
139 -2350. 9824%140 589722

21231, 3BRHAIH59ODFQ 81545 322A6422. 684814
140-1111. 168103#AB2 990845

591.8772584 -4BP6.75®HBAXF 64053 152.8457614
141333.220337 62.063614

15.653727 224.633698 -337.2A4.0B3U478 178. 8
L4z -462.330ANBG. 735352

-880. 16423MD . 051166236 2 81D0/B6. 3 9ILR6EAH8 619141
14s -837. 3994&%®M3.115723

-381.96@23B%2 93BTF3I 92A4AHDQ 754DDB. 306274
144-1053. 0 24040812 423950

539.515076 387.0479439-13834. 10BK.9®BH1024
145-150.895966 135. 475677

1593.414062 16682®6923875. 56002 3B 4 1092. 070435
146869.114746 646.936401

787 .25289®8 . 4513FH0103 8 51160/B84 3 2774579 322632
L4t 1546 . 44£2®0613 757812

876. 74ANGB8M 74106 644. 229065 755.632751
148499.973053 440.885681

-1919. 8 8068302 3 61P72760 5 241148 9 N0OP42 411865
149 -:1671. 540884 850708

-:1218. 0010764 1 0BRO.BIIBRI 836B®A 775208
150-526. 45424393 310181

2234, 8R7212538 6 727771314 0 81MPBVB HI55/ 8. 922241
151-171.547806 191.678024

515.611633 583.618469 401. 767639 306.16
152322.591461 361.566620

-184. 56 2MT7 5585 44HBFB7 346DBA. 125610
153 787.249278% . 852539

227 . 24744940 2991614 297.879089 608. 798340
154427. 894@3A%2. 143921




T/UWA09.1- 202%

The
Cnd code word

1812, 03BBB4 2 1654 8 MOADE 7 ROBXND7. 627563
155 -1210. 98M®OP5L7 968018

1436.209717 SZB35994APH58 8 678.544128 432.665T7
156592.310730 166. 796082

2169 . 9@3AAA6 5 2BB486 2 R2BLOPE 2 2BO/BO. 761475
Le7 2044 . 6 2®@MOXNO5 136719

1557 . 560114587 9 3A5B455 9 31428®4 047681243128296
158 679.116%5M2 047363

15.841063 33164818613 1158. 964600 898.15771
159685.430969 553.459656

-1616. 9462579377 BHHD5 49H5P2F%21684 76.723930
160237.614853 156.796127

-876.453308 5B®6 57 WH®7 702585529 685486
tot -11.021799673676

-933. 95222 63HB2A8 55H5D%B8 13HB8H2 906128
162 594. 72898F1 187195

-1208. 8629175 3 A8 B510 3 618323876 8 Y1U4BQBVB02124
163-172.173843 113.793404

47.086929 2890684348089 225067 8681614
164-537. 58®H®83 853699

2227.242676 2299.043213 1983. 756958 1611. 1
165910.737427 687.558899

2634 . 80915324614 46/H50H03NBSH8 204BB2 849350
166109.223824 175.581787

381. 1768129 363DHB. 3225592549347 88. 474831
167314.105194 349.051849

942.328@%3 93404568 . 0BPHBESB8ABBE . 618530
168 949.222ABR7. 845581

1050.846069 960.810059 899.902222 918. 7
1696425052[6 427.510681

1923, 22BBR5 0B7B4M4 3 2D0434 2 2PHN9 154785
170-3899. 7T 246%5 197754

-1321. 07146463 8 31875485 4 @R71HA7. 0 2286332/0 176 39 2
171-342.966125 61. 078449

794.880249 9q3A0L.4186 1 804628. 30BHA.9D 40.544762
172 -332.5648336. 538208

-:1196. 8 32DAB6 3 PIALDVD4D5DF7 2281392 209106
173 686. 43A43HD®9A.003418

-:1766. 45110684 5 3L2AAR9 0 718643911 3 617/6006. 6467 29
174-1115. 2 31780865012 83
175 -2597 . 5834041403 8 13833FH5/9 1 AHALNP9 1 4H6H4631L 684570

B



T/UWA09.1- 202%

The
Cnd code word
S5077. 3196006496399
686. 251831 616. 379700 427.633118 373. 4
176251.032150 277.012299
-938. 0538384 538BD43 65ABAD6HAIN215. 777222
Lot -1003. 291%3r116 776978
222.797958 344.567383 353.334686 417.5
178471.539337 452.700836
-193.654877 486.405945 1418. 244995 1514.9
1791046.550415 773.944763
215427 734 38. 841886215 7 6518611739 7 48601 317993
180-1350. 7 2086%4 242920
181 -1929. 6 6100314 5 RDPHAI 2 RAXBR7. 3 124624089 336426
3044. 7BBBALE69257
1822023.152832 2168.609131 129901 . 014771 1566 . (
905.672363 677.364563
183 -1454 . 36016351179 1 22%34 5 310618 8 12713163 793457
-1604. 087N&BPL 123047
184-2059. 18RORBV7. 7 AABSBL 7 2APR1B51L 2 1108078L 423828
-1063. 891580620 822754
1851757.31262235642066..8@10.750732 1509.043823 11
859. 446899 657.098877
21604 . 24277B20 4 2DHBNDL 6 19BP2 5 6 P81 592560
18652.363155 261.436890
-790. 06 BYH7 19BGEAN4L 483DPR . 861BH618 044922
Ler 187.528R258.687378
850. 7282455 17T7BR9 124%H0V2 71D8D4 394592
188 -1100. 4438BA720 617432
-1013. 568P6RB02A03D . 4914B3847HB3 19BRR8 371460
189 -1228. 57104686 074951
-890.6260M2P. 1137683 D95 4 4 -86385.57683 9 36
190-1296. 301074613 137939
2550 . 1 BOAB3 0 86P09 2 AB4/BL 2 HRI0OFB3 394531
19t -:1917. 8@G68B2A7.4258240
46. 0510984 . 28552718 605347 218.354416 294. 35009
192309.784793756 355. 44
832. 11658PB3 45@B45 50Bx%468 173ANB7TD68172
193158.933624 259.165100
723.183%5F3 39ARP®I 47 BBY2 35B36&6 310120
194-495. 5551&@3 440918
195 -:3213. 2 BI7B415 1 BH16560 6 ADPIYVW3IDW69. 271667

-349.

031250 88. 375351

B



T/UWA09.1- 202%

The
Cnd code word
-1493. 73072153 9 2RBRO 5 81573460 9 2A3/74066. 921387
196 1267 . 049PMW6 320190
931. 4127984 03443B8B. 6 7A1®@7HB716 4 913rx33/0 755371
197 699. 420150P4.601440
-80214889780. 3129%56. 088BUAU7R5UBOB. 202515
198 1265, 482188 627930
1859.657349 1899.714355 1752.933350 1489. 1
199923.944519 675.9601414
-758. 56472889 . 471918236 5421890 9 @8 0VH008
200238.982742 254.410858
-654. 688®AEG. 82A710M09 4 46062 FH586461 632019
201 642.03d%719. 150391
1119. 471191 858. 2517009 249.507751 471.7
202 206.79287M2 015991
21211, 9207276 5 71286726 0 9100%B42 1917314434 196411
203 -919. 68954 .811035
610.2282@B38 71HH0N29 46BH87 50FPB4 421814
204-698. 029683 . 272949
-1988. 9221709 7 RIBRMB4 4 B2APHL 6 83%6MOBE 352295
205 -4359. 2229880 5819009
-769.3795871F . 63B2R2 9 2AHBN0 122064157 681274
206 -1032. 02772180 6248738
214.166290 389.766052 490.709106 845. 22
207 -253.0585638. 845459
-1189. 3716657 6 6l4PWLSAA 87 2. 9 RHHWBE 956055
208 2864 . 2883¥B0 072998
-752.5420B2 6183F32 188766 526.129272 59.22922
209 -384. 7571385 .908691
589.618896 958.856995 1043.165405 1143.
2102285.578369 1410.694824
-1040. 6604000 7663142010648 981073 . 148315
211 921.510B4®. 542358
-:1563. 27160BML 3 293R486 9 630FH8 1 RPRN2 983398
212 -2888. 888MPVBI 613770
-1378. 58HBO2 0412710104 2 583370445 4-540. 871887
213 542.38A683B.821655
-:1160. 3017146B5 99108B0mGL 2 01BMEB3 7 O0EBVBI 736572
214-987. 14834F716 440216
-;1030. 11977128 3% 43A@0®. 94/8B34880043ADD. 516724
215 -795. 45369B. 452637
216|{-48. 792450M . 32DFU5 5650MB. 7 8l46PHB3 910156

B



T/UWA09.1- 202%

The
Cnd code word

-1940. 5228019/5 710938

-838.831787 6584 30 FAMNBBS. 6 186/679. V3027 3
217-879.7581.758343.256836

137.608704 -4 76 B.60BCRAB3B4.35 8 4254194702
218-970.1081.65@5%.977539

1042, 7761214552722 47 AH44 57 D560 314819
219-931.778[439298.560181

42.125374, 35.638535, 740.415527, 843.886780, 668
220543.146301 472.985168

392.935059 -4 4685, 34.0357310241 6 375.040161 295.5841
221471.666870 103.572754

2154 . 30B0DFH2 378E®H2 3965640 98ADR7 136795
222165.342453 298.238892

-2925. 92562536 2 418535 6 5658BH541 622435 557953
22325.7501137148 194. 46

-1574. 326441176 3 11H 12160 4 8123788 8 O1H5BMH2 582886
224-1240.9(=324061(20671753

594. 715515 1486. 845581 1531.019653 1274.
225732.011169 579.845337

137.167023 -5 1376 0612529 B3 7 452785 . 440552
226-1145.1&405014.384277

26. 435886 422094 . 378052 1980B0 856628
227-314.06319)&654.395996

-1260. 7 440279 0 2M0LHA8 4 R2R0M6 2 628/5/505 762207
228-2045.2&:5(2871341797

-359. 603FP3 8546882 11PBEI 453492 . 026001
22 -1031. 151305064 748535

-1651. 87168BMPI 7 PRHBMBL 9 2H4H1L 6 R4H65180 706787
230-1484.522&)9471& 182739

597. 488000 993BIY3 899780 20B2 22DL23D8
231-1188.9725076048\148193

626. 1358H%5 14H58B92 695B3IA6 13LBR2 097595
232-1054.9@I.W:lQ].‘I.7.960815

-1330. 58957366 4 A1BAH6 4 A7/HA0 3 £27617/668 65356 4
233-3675.253&12041888184

3500888649 . 5293 . 25174KP0. 33ABRIAL 152344
234-1156.9616937079.541138

-:1108. 9900800 147825®M. 680746240 3 &51HB6KB7. 622559
235-1117.63_1.532)344.928223

731.5180%5M7 158886 916779 23DP4324698 298. 9
236354.164429 369. 252014

B



T/UWA09.1- 202%

The
Cnd code word

726.680481 970.058655 1240.952026 1122.
237712.591248 579.026184

1509 . 388462 9 81BIBRO 3 91878104 3 105542 650879
238 -:1278. 4405150 246460

414.8168982932-5153152.82B3. 962®03AB. 078186
239-1202.6&&&%9594971

-759. 590608 86A4ARB. 6 71H55PVP3 061P3API 764771
240-2633. 3 6153%607. 687866

21151, 82A4P0B7 6 46078279 5 6176PBV3 5 01640860 082275
24l -182. 537743 .215332

-1385. 5014883 3710428379 047618109 561810125 940796
242 -:1530. 5498332454041

1013.0244114 923.160645 798.228455 699.1
243341.881500 412.349915

2169. 25148%83 47148209210217. 91215588 953979
244-290.343079 48.260975

22174. 6120040 1 RB7R1L 5 R”R74370 4 2872630 552979
245 -1877.51210%653024292

1082.607422 2064.338379 2365.753174 2626 . ¢
248 2062.203138%2291200.0

144.30528.013529D. 3443680 134683 793701
247-345.861237 27.411316

21911, 9 LR77B7. 6 RMARB4 0 278HP8 5 BHOAHML 995117
248 -3781. 61BRLKL0 277100

-836. 40408382 74168DY . 8016019 B531%211. 847290
249 -1059. 33182057 064087

640.583UP0Q 947HU6 173HBO7 254935 . 903076
250-798. 4798%8.981079

2256 . 43667147 5771004538525 4 756.211304 1299. 046
2511050.701660 726.589233

72.51470%. 69BBR24 23PHA5Y0Q 84SPL5 118652
2527.550344 214.319077

-1925.266357 -520378. . 7265881526/05 7 0 4 3 5 15.188728
253186.199814 8§.823078

-1493. 6015347 0387720 1 3A3A6T7 0 85H5HA08 G 0022
2544550.90&@&6032471

250. 398BH3IHS5288 . 482AT8 78 4H46P8 979736
255-681.77&$ﬂ&.389404
2564256.4&&$M02ﬂ%@&90%ﬁnE88ﬂBBH8374390

-:1392. 925123863 959473




T/UWA09.1- 202

on

Table B. 36 odiogpflebooki on LSF vector guanti zat:i
| sf _stage2_CB1l_hbr

I nde code word

1 -713.785767 168.407120 153.748795
2 36.340725 3290281614

3 52.6243-38. 09093%624. 945282

4 18.185974, 109.762367, and 355.092072

5 -375.5308%5.5235510384. 981415

6 115. 4158620. 178345 276.090454

7 -363. 5054038, 460404. 869843

8 -102.644508 52214388376

9 250.99003D0. 2232G6.79388 2

10 2.304316 -1 1 82.5740. 4355219 5 7

11 64. 00051172. 3525 88. 504944

12 145.008044948.8197914 74.863930

13 -:319.988373 352. 62%3AHF

14 -288. 144285, 40 1:3HA6. 285156

15 |211.63756.1224 -14. 446482

16 82.5786414 213235262601

17 |-164.570007 844.651917 255.872421
18 247 .887390 55. 306465 200. 785889
19 215. 8686/®P. 1060DF.9238937

20 392.3021214 42.328953 249. 753616
21 -:184398469. 2965009 118.628799

22 |51.92334%2.2080099 177.060547

23 |53.4487-325. 91 765%2.890076

24 |229.675934 0.439482 122.373756
25 |-277.801453 166.968170 733.3071209
26 [170.546982 353290. 845001 31.960
27 |64.136498.794970 65.980400

28 -43.59753%647. 96943771. 739056

29 -212. 885864 507.455505 437.958435
30 -493.0303¥K10O. 711365 187.651596

31 |-354.960724 144.233612 368.872223
32 81.155983 3 36194847582D9

33 57.56181990. 27 78®.0531013

34 |225.483200 184.5359109 145.773300
35 [37.8737320.896942 273.377380

36 [-161.7625@4. 531F%B. 909149

37 |437.577228. 396058. 537544

38 [95. ®B843536.2178BBH. 140144

39 |-116.965042 43374D2B88@6

B



T/UWA09.1- 202%

nde code word

40 -401. 3083146. 0359540. 605537

41 265.316132 -193.8035036

4 2 -10. 286 #55/6. 78030®&B. 450928

43 |286.242706, 2128151@R&4A67, and

44 |231.734388.717773 278.019806

45 344. 5054898. 656815 515. 490845

46 |-210. 659387T. 243408 298.229218

47 |-55.36966082. 107391 166. 864746

48 |-237.739120 449.408295 71.104065
49 -197.362512844 292. rB2.818176

50 -244. 392792 154. 775345 58.205173
51 266. 715729, 694.912415, and 70.328987
52 |-204.886U486. 953337.4269745

53 |119.8560868.99922U%. 4739814

54 |-96.027013313. 978561 283.992157

55 |-277.93048 14. 711492.39026 331

56 [108.560051 -173884850857

57 |-532.884521 2068189989 4

58 |-14.112489, 326.978088, 130.464569

59 |-101.656219 2684. PATBAEAD

60 |-144.576085. 618383DF. 873138

61 |65.4749-3R0. 6182®%. 687775

62 |209.82988272.511017 94.998833

63 |-172.908RKX¥.9086018%0. 022415

6 4 -46.326584, 260.807922, 452. 773834

65 |279.548889.0483%82.0108614

66 |393.468262, -482.0P®3A 86, and

67 -81.231201 45. 355511 65.719444
68 222.150-121. 21 7564. 965637

69 346.164856 -6 64. 3549. 82893916 2 2

70 568. 70743%9. 705505 544.176575

71 211. 3410108, 253DBK. 727448

72 224. 4059 30,an3d5 72 5478.57890798, 8 2

73 |553.497620 678145038084

74 [82.964523 658363482899

75 |175.658426.771088 503.778290

76 |14.064637, 492.906281, and 239.662155
77 |472.926-403. 0813BBAB. 692749

78 292. 928618B%. 444397 353.090057

79 72.9901-383. 23183#.0157795

80 -52.832613187. 261017 69.052734

B




T/UWA09.1- 202%

I nde code word

81 426. 745056, 201. 403336, and 31.993965

82 223.471848 4084995835948

83 -74. 437065, 170.063431, and 109. 249542

84 |9406158-8.890751255. 487183

85 |181.2201298366%6l. 633982

86 |-257.568481 42042685742

87 |-118. 70269801430 436.133667

88 |-328.9927MAB. 799011 49.605450

89 |685. 787858860787299042 84

90 -92.548846M®5. 149DH48. 782654

91 545.499023, 378.187408, and 237.816772
92 |223.737640 689.972900 549.611572
93 |402.027008 256.815186 47.899891
94 |198.374888.2062A24%. 664978

95 74, 17792477R65411 485. 423126

96 |592.158936, 32672.506789%511623, and

97 97.092148, 110.176552, and 270.185944

98 |-134.8693214 -129B02452802

99 196.897675 4015855723315
100|{974.516663, 442.782013, and 130.876434
101|-119.3085 1832199692816
102|520.4308462.481323 137.886856
103|64.144788. 995043 303.479828

104|-65. 387932 -3 (863.08 81%66474%H 9

105(312.868439 392054822971
106|-42.009816494 . 065882 7970238

107|-286.6225238. 909866 256.411652
108|361.120209 194.673004 488.534027
109|608.696565338381792674. 527039

110{45.004539 218.194778 28.713619
111(-256. 952284. 646057 64.113510

112|-488. 3558®4 116638 224.4728009
113|-128.91259K. 478180 128.511200

114|-272. 429382 F1B3024685200

115|33.182674 226.608612 254.291412
116|-439.9831214 8.8552738 102.383743
117(53.941254 372942009 697.273
118(-128. 799226. 6022M38. 367256
119|-11.6038%3%0.001129 57.193336

120(-109. 0756586. 121399 795. 247375

121

-:183. 717377

158240736039

¥




T/UWA09.1- 202%

I nde code word
122|-6.666337 -1 74 $86.91621730 1 4
123(389.025289. 146561 137.3321609
124(-271.502441 12259163071
125|-39.242790 -1 5201. . 603759374451
126|257.078368.075104 437.620300
127]|-45.51628.6866961 180. 737320
128|70.438759 98.982910 139. 766769
Table B. 37oHiogghedoioki on LSF vector quantectadn onodels
| sf _stage2_CB2_hbr
I nde code word
1 20.507162 117.254471 308.534973
2 167.627288. 581360 35.337910
3 50.5337385127@®@ 2%.27.44385
4 213.97348@.300507 227.454147
5 324.7528609 154.691422 142.521759
6 -302.892273 222.365B883
7 384.2198P%4759758 295.384735
8 -326.932088. 875214 123.286591
9 462. 24039 .648898326782
10 75.870522 229009738597
11 |-184. 13258B. 547U4@%. 319809
12 |-128.9161%F38. 195633 83.659973
13 |63.2376897.342957 72.141266
14 274.313446 331896584351
15 596.630493 -3 81 .012461912454
16 50.2235-28. 749183%. 381676
17 44.8895-287. 325089. 284637
18 224.780106 352.491333 75.805626
19 |-33.128654 -6 0310.58 57B®B72M 6
20 [115.771®8323919P7.058525
21 |-148.837738 183.316940 413.980072
22 |-182.2276B%B. 383789 278.016632
23 |445.581207,62530448182,
24 |707.401611, 599.105469, 466.282776
25 172.8352065. 28 7HDH. 850555
26 |-182.281845 1 9188.53. 9931770479 6
27 |-354.348358 77.655319 121.351845
28 165. 057236. 012195%3%. 211365
29 15.19896061. 545570 337.992859




T/UWA09.1- 202%

>
o
D

code word

635. 0962242531806 . 124939

-:174. 264359 33080403936

63. 19770638. 521347 148. 829025
565.09*r1®B®B®. 727173 95.707863
173.535858, 4.769509, and 226.110519
-302. 1633F@B8B. 0924638 40.338612
322.009-186. 186D85K/. 399811

-143.584061 432.809937 187.272064
-8. 131482 172.260559 72.100441

69.128015%2. 661127146 . 318619

141.381821, 678.433350, 463.580078

205.150635 -1280768602085

-396. 496399 355.075836 271.316498

-16. 061943, 261.906860, 182.079605

119.85986752661341. 600311

-278.325073 326G 3335B84839

-848. 1707715039818 206.621765
-20.10852Z7r24. 001548. 247284

-152. 951675 146. 029510 4.365578
62.817871 3 4 33.5730. 17421369 9 9

-436. 317F2BP. 409271 341.552063
147.565918 230.680481 166. 706573
-34. 3708%M®8. 244854257004

241.20363@. 650146 813.072693
368.040419. 771362 232.966476

51.6510T46. 025289975538

282. 72208®. 83 F49D®. 400146

-:165. 943856919006 572.439575

-:103.814242%. 5122%BB. 515442

124.2348463. 956824648. 806152

olggflafonjaojajlalalafala|d|d|BAIDIDIDID]IPDIPDAIPAPIOIWWIWIWIW[IW|W|W|W
S|l N|Oj]O || OJlO|OO|IN|O|lO | DWW |IN|P|IOlO|O|N|O|O|BM|[W|DN|F—|O

505.521362 82. 886086 466. 838531
61 148. 4918286.119812 546. 069153
6 2 63.7856-80. 139121. 356995
63 564.061768, 129.677856, 165.186554
6 4 158.311157 128. 742462 70. 707832
65 316.238234633970 86.694901
66 -175. 4509DF.37729156/6.3D 24
67 -142. 2520855/, 993195 255.044876
68 -313.525330 6893.BH7BB8
69 -241. 896759 S28108%3% 3
70 -190. 798920 0.189457 116.813072

B




T/UWA09.1- 202%

nde code word

71 844.387390 -193824Q382793

72 564.0776081656418H5. 747192

73 213.4193832767265878. 745274

74 1-99.660248,404.93B38%,

75 |-29.5729R62. 862 116371. 641983

76 |-135.9363%9.414703 151.864426

77 222.614528. 049561 517.544067

78 1116286, 20511336891

79 80. 887352 356. 771717 2.501737
80 370. 7512A20. 242088A. 055420

81 549. 659Z7@®. 956406 12.992573

82 59.4037-438. 1786K%18. 717911

83 |-52.472393 56.039600 70.462021
84 |-88.299917738. 9318124182095

85 125.889633 -3 2568. 06. 6648415796 3

86 |-592.0875214 160. 197723 37.150238
87 |362.081543, 337.822754, and 311.010651
88 186.879440 -163383468%48245

89 |-238.267609 BBP.1BVBB088YI 138.

90 |-5.536944390. 727298. 820465

91 |349.0784@80. 05021KR. 857185

92 |524.526448.489349 603.087891

93 |470.803162 3521885686041

94 |-166.52838346%. 740906 415. 440033

95 159. 74 1563416,6 ,26a.n9d0 458. 308716

96 123.2129221127153B8.872711

97 |-239.67407%5®. 43 7F461. 729095

98 300.417145 29812030898

99 -400. 56935.0321560640. 911179

100|-329.600861 264.643341 72.342133
101|-76. 098831 23.414692 223.034027
102|410.300262, 545.022339, and 14.200037
103|(64.4724-38B0.021576 299.929443

104|-276. 0120424363681 307.793549
105|458.34138¢. 15087P. 549255

106|-134. 67 #B7.1834*6.7576738

107|-138.862488 1646412982868
108|-390.244507 627643714930
109|146.384476 -3933683922%8302
110(216.011246, 162. 604935, and 315.091980
111(371.276338. 17224094508

)]




T/UWA09.1- 202%

nde code word

112|-412. 132848. 155384L. 452454
113(21.2020-267.792053 148. 690628

114]1-239. 7084BSH. 66248683.8387856

115(-372.993713 -13902B26298 4

116(78.791969 546.357361 89.262733
117|108.147072, 201.503693, and 691.31658
118|-295. 153564 468.795502 587.713989
119(11.740393 1. 3884976410

120|-170. 4123830G3. 384D0®. 288986

121|13.908800 -6 8 .192712 46838 56 7

122|1183. 778122 8.971548 47.254635
123|62.34071259602-99.699871

124|1422.356262 79291289390

125|-10. 7983%08. 968788 82.892532

126|-110. 142456 F14A33006H4837

127|-762.578003 593.424316 203.118790
128|648.862238. 159912 89.717255

Tabl e B. 3f8dHt a@pdreebcoioski on LSF vector quawddtzart ioomndeb &
| sf _stage2_ _CB3_hbr

nd code word
of
1 61. 442013 6. BB4BHEHB410

-189. 400803 183.880447 453.544067

119.6942904260-18522580632

185. 325165 257.642426 21.324890

44.3875886.891285%6. 661438

2
3
4
5 176.223907, 376.925690, 276.048035
6
7
8

364.234399.658417 453.150360

309. 771398. 966846@B. 510818
9 98. 734128. 355042 117.649399
10|68.921753 181.501190 315.960663
11 |-16. 736813102. 308594 57.227196
12 1-191. 61520%. 536868%5.0005638
13 |-635. 830121010. 513008 426.530273
141133.312378.453064 44.851124
15 |-24431152 145.292679 33.881779
16 (|702.903503 -1880583%54067
17 (55.931482.922546 225.309769
18 |-329.518463 23.220282 207.375168
19 |81.797279 61. 733788 214.160568

a



T/UWA09.1- 202%

nd code word

of

20 |-333.1893@B. 966150396 253.70

21 |1300.709991 191. 407745 190.362869
22 |1-54.259617, -15%2 .6HA96HAGED3,

23 ]1207.9494839.050339 90.344116

24 1292.658539 -1 6451. 31.5943250455 5

25 (43.5207-285. 075592 348.921387

26 |-173.5074®BR2. 853BB2. 097595

27 |576.308167 7. 0603384236

28 |583.669678 -552. 3838346300

29 |1331.974945 27239872862

30 |275.38328B0569506 282.474884

31 (311.056641;217 B.226BERE9 3,

32 |-192.355B4374166-084. 034576

33 ]1-439.608124 448.283508 603.143738
34 |-201.011368 129, 0DDREB

35(135.237228 2.610675 35.422089
36 |[-19. 6533%7M. 952591%. 742783

37 |-74.458069 -8 31.0292 B3R2F15 3 5

38 -335.823456 744.129639 38.045818
39 |466.931288. 274597 4.676877

40 (-13.563426 208.090698 87.632927
41 (119.996140 111. 237968 156. 117310
42 (-259.981445 4366298583287

43 |-84.826576 1719.3472 6 3 6 2 51.92

44 ]-158.319885 331.992126 210.548325
45 1494.739502, 174.590012, and 389.298523
46 |-27.98645R2. 7657B&R. 582108

47 |-81.89707180. 229736 150. 311615

48 |-441. 7226P5444633372. 879852

49 | 87. 043427 ,an4d3 .515454.289990,5 0 3

50 |-174. 4064P®HO. 973938 753. 418884

51 |154. 363483. 182328. 208679

52 |-610. 8504614 358.816376 115.910812
53 |-172.365B0U%. 4899414 361.526398

54 |-500. 6884620. 7567%9.4204269

55 |156. 3512%6. 08224856.519012

56 |[-179. 46630PD. 35534DB. 192108

57 (383.152679, 591.679932, and 542.802246
58 |164.616218. 712/84. 835144

59 |-373.097534 123316946233

B2




T/UWA09.1- 202%

I nd code word
of

60 |-251. 3381B246. 143494 19. 707720
61 |-147.272232 A BA. 728748

62 (3.450175, 514.963806, and 16.579840

63 |-531.87"FR%H8696507/. 526365

64 |112.894768. 106 #285.631409

Tabl e B. 39dHt @pdreebcoioski on LSF vectorfgquanhigabveat or s
| sf _stage2_CB4_hbr

code word

—
-0
@

o

92.1957-093. 186B&.0764999

-42.733780, -14607/2 .0B677649A5 ,

216.264893, 102.677452, and 168.312927

-180. 997543 134624323327

67.712898. 969391 25 239.192825
-:170.611481 256.868103 173.602570
-8.513791111. 140099 92.899986

327.391144,-12D51%853868314,

244 .509-180.128#471®B. 007751

-305.208832 85.310158 56.496731
180.332489.626892 35.443607
-89.915140103. 847076 440.065216

-49.306343, 63.195087, 62.291702

56. 507 74204 . 4948B88%46. 872910

-117. 042506. 1332724508348

-199. 80058.7671946KB0. 060699

57.066 181.844971 14.875186
-:11. 4949195, 210983%. 70966 3

83.800140 223984BbDBDBB2 3

130.287781 5.693187 39.476902
128.140436.807297 296.940247

-:112. 68 7:18BD. 50228B80.7825

-:157.65237.3295250 11.366231

-496. 8849BB. 8861PVDDER. 588898

-78.960876, 34.301903, 287.433350

269.951825663810331. 213440

538.176331 470.946381 245. 755112

-265. 331823P.9310410421. 434708

436.499817, 440.873291, 263.916779

631.5458%94090B%5. 509338

(AJ(AJI\)I\)I\)I\JI\JI\JI\JI\JI\JNI—‘I—‘I—‘I—‘I—‘HHHHH@CO\ICD(“J;(,QNHD

ROl (IN|O|O || WINIP|OJlO|O|IN|O|O MW | N|F]|O

294. 7620%8. 774612 187.861343

B



T/UWA09.1- 202%

The code word
i nd

32 |453.9679224971153 122. 421051

Tabl e B. 4f0ocgiut elta sk on LSF veondr sqageti fafitdnsyubs
| sf _stage2_ _CB5_hbr

I nde code word
-446.630402 640. 496579.1813 0261 268. 249786
34.200180 144.0160098 43.309258 y
122.397560 413.036896 108. 406776 2
291. 235B8DM. 9998.78B81936229. 149132
-182.353165 824G 1BBBBL 7262726
11.7048I8.809439 175.695541 109.505432
-199. 381B®B2. 686661 116.547264 96.769501
85.434528. 285826 -2 31. 82. 3559174924 8
112.726288. 508789389679 257.062927
-253.303546.7471108. 7814313. 290049
-28.797464.054866684. 319229 103.122360

102.159288. 14@®77467 2933283849163

-184. 7684%38. 613B¢7B. 700889989521

-223.921066 166. 102005 120.577484 17
58.940697 148. 444000 49. 055420

-194. 45355.688122063. 43 1434M®M5 613892

271. 730316 398728328384 157.584000
-:125.173019 2280373418491 77. 097366

245. 718994 72.768524 112.223206 5
58.3942200M4. 128715487 76669. 457428

198.198151 -76192359%B858%53144

5.645203. 743051626. 322110D%. 334778

140.627350 39. 89D9A®.7992889 114.086823
129.491241 165.633606 406.660248 1
606. 185121697894 -2 77. .004323708666

585.682068 260. 057229518 63. 060730

254. 377483 .51746G0®. 6911BD. 688454

-81. 884416687 . 1023FP. 5338B1B6585288

216. 725%8392837-303. 6763B4MP. 260162

95. 634416704. 0396H8Z7. 23 23186e. 129242

-83.721233.0592948 443 A1B2F®0 2

WIW|WININININININININDNDNNDNRPRPIRPIRPIRPIRPIPIPIPIPIP olonv~lo bl w|Nw|ekR

N|Rr|OlO|O | N|O|O MW IN|P|OJlO|O(IN(fO|O| DWW [IN|(F|O

-173. 826DB%. 999924 505.608887 329.540344




T/UWA09.1- 202:
Tabl e B. 4fldmedelcacsk on LSF vector qgquentobrzatodebob

| sf _stagel_ _CB1_ I br

The
nd code word
-350. 45933D. 6517073195 38BMVI¥3IF 0831258949
! 67.539551 (12776608325 26.909994
830.518®8B8XB. 991455 969.974976 701.664673
2 140. 6798®.9249882B. 514038 620605
875.874268 -1 3350. 01. 971576 A3 HR 86 50494 4
3 977.14BR6PD1 945280 14H48B43 400909
37. 18548389 786198. 407711 461426 25.968819
4 322, 17356120 9480BA. 936414948 31140
8.6196-325. 085H5B4/3 52PDB7 26dDBFH. 351807
> 1269, 7H0PVDL2599BR . 96H5P0HB 76147
1975.103882 1438603885762 32B.243988 40.0968
® -340. 82853869 16UAB7 583F84 141174
-149. 65BUP6 28DDP73 208DBG . 920212279 279663
! -1483. 62102732 7 #4468l3 0 9LFJTB4 976318
-18.673189 -1889897649%B892ANHB2 465790
8 -77.701363 268.827789 600. 122742 675. 74
481. 7148012 . 720947 497 .238983 617. 127869
° 738.139771 787.788086 698.119446 695. 1
165.517990 463. 3944233860 ®B .156313.681783 7 6 4
1o -801. 9331BB. 59514201 84184236 587524
54. 419582 . 89BHR9 63 9ABLB. 28PBERN6 080444
1 2071. 5051382293 . 1394867 850891
183.8613@B71. 273681 81&A347 5152388 118713
12 562. 44663 12F7109 63LBU4 563538
177, 17RNA3 65A8B5 77685 196T@B7 797272
13 619. 959656 -9 13 2947.58%/4954.55%1 0 7 7 3
257 . 688B2A5bB2 27 BEB86G7 61 ABMA9 782A407R212. 726257
ta 1117.330078 928.825928 663. 468262 264. 6
25.521532 3820 B.3BAPGSEI2S ARBA . 972046
1o -1564 . 8 114849983 0 61494/5/3 3 0&WBS5 754517
176. 4443880 6306805 4730OBB321U262. 495728
Lo -1234. 1858467 7 6142803 6 81270P9 831421
-360. 4198%4 268B8BFH2 2626055 .854126 766.852356
L7 969. 479614 737.747498 532.021301 313.5
73.91781705. 42646%8 66 NDBB6GBMO75. 443237
Lo 587.878BUAB9 18936 67 APAB42525
-171. 413345 258. 09 BPP3 24560592 3613238
1o -765. 090648 719AR2DP. 83AANPBL 539917
20 |-357.218D52 66B03IND252B9. 183388CR6 952301

B



T/UWA09.1- 202%

The
o code word
631.05/243 00P8B4 038BYB3 441833
1577.066040 1529.908569 1551. 067139 1455 . 4
21 1338.591675 1316.248779 1216.262451 1138. 4
-409. 34BIH2 647339 645.85%78b7483 732.300842
22 302.651703 -2 8160. 88.98RIWGE14324 8 1 8 7
-245. 258560 509DB1 828 5MB. 856688BL2652405
23 -72.3452340. 5903862 25&8%7 309570
-330. 86DDH3 2587564 98GHDDPI 45BHL8 B5H3
24 -106. 922882 2959D3 50BF®5 973511
414.53®97%66 347595 90.056046 24.310310
25 -256. 422431 8144%9 81BFH6 642853
-407.677155 289. 183AMPA 491417 505. 456665
20 979.732239 1202.223755 1395.712646 1486 .
-103.741013 419.907928 320.453217 215. 45
27 -252.383DK4 500QU42 1846646 .382202
22.720513836. 878423 954082 80HBFH9 332214
28 98. 61410367 . 8511830188 3 RNDBMB4 646729
-26.35163%. 13dq047 1395850 . 4114718885 882568
29 811. 625H®B6I1L 36688B. 761RZP4 114746
-107. 4770®B5 4482FD . 9811831273 9 281F7H4 203369
30 256. 46 RI6BB . 6 BH730 5 RBRM®B 000488
-95.678566 -12046886GBIB7HHEHNT 583740
31 524. 0882382312378 64@B825%27811
304.838196 198.058044 26.587915 227.0
32 90. 42816 252989 241724201 430298
705.637146 -3 1159. 33. 739822852 B1 6.D3AD . 554382
33 -368. 70#47B3 115580 08rU4U7 303284
-124. 046001 344604 5671260 . 901668%0 850342
34 -129. U0OBVA . 76BBGB6 02TPWFL 296326
-120. 237625 945. 004333 1023.360596 1063. 8
35 722.150696 610.020325 326.225830 204. 1
242, 126DA% . 85163284 3 610BBLO0O 9 71A4M®M®4 600098
36 2.1044%.718H4427, 711.969604, 828. 493713
87.7225%2. 3842F. 58BBP6B1IPGA2 323608
37 971. 70PBIB7T 450614 510066 160034
-168. 4934HPD4 49AAUBD . 18PNVIL 4 RPOHGMU3 904053
38 -2020. 4937/0VRT AALB05. 14186482 392456
235. 2552B4. 254BH3 74UNBLF . 961l07/609 209229
39 -1155. 381307/6. 5 61BRIB3 10151865 770874
489.0404097 379.885406 126.575279 166. 2
40 480.143921 548094338945 531.942444

B




T/UWA09.1- 202%

The
o d code word
-153. 280MDB1 2063842 3608450 646362 70. 271286
41 -16. 7434943D. 525988 00&471%64 120972
345, 93483HPD . 3518BD0L 0 RE2A4B8 3 HABP96151978
42 92.394310 7BV 6/D 6940 618. 7447180 3
310. 52843 74PHD®B7 589ADH92 589561 71.578148
43 -348. 99BFIB4 559384900 83 H5HH8 298462
-306. 158398 . 4 11305/5 9 4045002 5 NA2X87 813599
44 -795. 740689614 7T05HMV3 A54BL7 . 392792
279. 3089838 . 3614706174 9 22460087. 6 2563138 665283
40 1444, 2468125216 524490 61.606976
647.597961 398. 3I2BBWY 68A3ADB. 260742
40 -1258. 481511507 2 11783A209 3 44802867 179932
-449. 228638 1142.992554 1064. 484375 1191.1
47 1070.619873 986.951904 948.657349 863. 3
-254.184570 69.529388 958.512634 839.15
48 330.158081 380. 084249488 116.397308 39.12
247, 47829716 70567 705862 36Z122 323059
49 847. 748407 77HTR2264DDD. 929565
-102. 649529 442268 . 6 716880860 3 26BBHU8 861816
>0 -3116. 0 BHBAHAP5 4 B6/7H867. 8 8041801 BSP 3
224 . 87BHBA 4440153 . 690678747 1411547769 102783
>t -1216. 1162PR7U5H4D85 222IH0 6352814
-222.695526 203.857239 149. 654663 180. 83
>2 195. 768661 296.441437 316.698608 426.0
121. 94738B6. 326B24 028 BB8B2. 6916203 812744
>3 21094, 7 U249 0 7115B4RL5 3 004/HB2L 286865
403. 48742B . 41%P00 178345 245.310394 599.7501
>4 789.179199 882.052734 882.112976 816. 9
-36. 1532599 . 553BL1 52B937F5594 35.625114
> 69.890617 2046. 688098 181366
-199. 492142 81.5138®BI 6520813278250 42
>0 547 . 2906455 16DH5P4 851UD@H. 475952
2370984-243. 3562769 65§B3B3 092ZHBV6 623291
>7 951. 332A3B7 . 9 8NVPHBEBE 8 AXRBPV0. 351929
227 . 532BY0 852028 60612O8 302H6®B4 741806
>8 -301. 782080 6734442 00B0HS5 994415
-231.8B447 6.343965 1509.542236 1552. 77111
>9 1010.981384 781. 095398 288.140961 64. 40
-273. 534285 . 4 4563719 1 L£22HA161 8 712606740 682007
60 876. 096@BRI 11PBD3 4371042 066895
61 |-59.6698383T7. 954056&3 351BHP. 37BHHBL 131226

4



T/UWA09.1- 202%

The
o d code word
-1311. 5519018726 9 B724/0. 73 2 6822 334717
684.5096414 -3 9110. 59. 8414645197 8856 . 915527
62 -1280. 740568 0494129 4262408 950562
21.2856406 94805985 1489.332886 1323.255493
63 536.696960 -3 2178. 41.662513@4H8 1 9 95
64 672.908691 1205.853271 1076.858276 1270.0
1278.610229 1231.399780 1384.312500 1458 . §
65 1123.68029830831519 596. 091316877. 9430220. 459366
-844. 443298 . 161465531 3 3138183F0 995850
272.514DP04. 38833 ®83258. 612463 135483
66 513.7448822 2076F4 508812 534363
67 87.529421814.708-037. 0571 BDB. 58BB512 413574
-1200. 5 UAR9 1 E12A772 5 460FH5822876
190. 61893.80822405% . 419021 79 BHNAES5 542328
68 531.0720621 1058233 57ABBI 453522
-356. 549@P20R66B52. 6 91HNDH2 3398414 96.601120
69 463.938782 772.470825 876.086670 1027.
20 -251. 654082 91@BODE 87 A12DU . 2 BIBLBE87207
536. 7434809 420672 808B4. 296997
- -16. 392891 . 7090B8 7385HUB. 3X61DNVL 664795
2723. 6 BLHBR5 5 B3%6H4H8 2 BORD2 665039
- 284 . 55259 414907 01@B5AU1 521912 993.011292
707. 154114 -5 64. 3508. 0023@P®5.8744 8 6 2 7
_— 63.585268. 15468H99B256F. 508BBB83 562897
-755.818D20V. 6 204B75B2 19724807.1306030
1629.834961 1146.0429609 539.183167 225. 64
wa 56.714%31315525 51.049088 105.315742
257 . 34PAUADV2 08BAN62069146. 30UND®E . 262451
e 423.505493 -1 8644 53 FBRIW6306 0455
601. 338196 730.051941 529.544189 350.1
e -:167. 248BB62 36F3AB3 118075 812866
957. 477234 16703l 4123%8@. 6571314092 . 213393. 804886
7 -166. 66 ®BNH6 63 OBB6 063dA10BH. 739258
177, 455568 090AAB7 34UDHBR. 9AUMB4LLB3I 7726715
8 690. 4008B9 26742214 . 67338B206110
-189. 5002464 89H5KBBL 867P3N1 18AH82B30473
e 181.539169 350.049530 341.817993 381. 4
58.198463 4787 363DADE 4 BANVDH44580994
80 476. 026481 7248HB6 28A@RAB. 301025
81 -9.731637 -3 98&.. 6802/%¥H24A 0 8-2D0B824179

-403.615305 95/62B5 195851 248840

B



T/UWA09.1- 202%

The
o d code word
-157. 306386 57DPDT52 876AHBD. 0PBOR64L205627
82 776. 3158711 26BRH3 743AIPB7 921204
662.229797 337.577572& 437 71436851898B4543 1115.
83 1525.260742 1630. 367676 1702.934814 1783. 4
96.698639 476. 073669 356.679108 307. 01
84 144. 351913 -8 91 3715.783026@8.7505 25 7
96.625503%4. 50/BH7 0646 66211327 3. 773438
85 21125. 96616647 0BP4L 1425M6 652649
169. 70-687959T7MFH4 413A@BD . 3612750419 577881
86 -1862. 40185619 6 313818739 4 7102161 86 987 3
64.55436®R68 9292407 . 237640 400249524868 -21.L585BBLG
87 |-1.85312A%6. 553B7§03000
404. 697684 798424 . 06183000 584351
141, 84F®B4 938ADAN. 771662405 6 515657462 277832
88 -1719. 5016689572 9 0158646 ®211926. 495483
-194. 1880MB5 84FHDM6 95827V . 2074R3I4B69080
89 -715.308%858 681213 525.467102 483.847260
2144.286133 2143.108154 1424.848999 907. 61
90 307.282593 -1 284 42290069794
-168. 32370 983AB8Z . 7 96/5709 2 61PBMI 598022
o1 2061. 3710Z7DVL 3 NEO8LHN5 3 2FHHBL B 64838
14.17723%. 1146980 976689 . 2515%6145 940552
2 -1250. 9ABHU3I 64 Z7DBQ 25DB®9153687
243. 905288 63BHPL2 17&BH3 734863 317.760437
93 84. 79942Pp. 518621 11682489 . 741211
84.9971B2V6. 942AB®B2 16BRR1 96 7PB2 385132
94 -1216. 50148803 6 3ABR2646 7 NAXBIRN2095
-78.882149 557. 150838264825 28386H572629
95 656. 48BBR4 5668252 . 84®PR6 122192
472.399078 324.246429 123.760132 107. 6
96 100. 703049 220.447205 70. 769211 93.02
-279.016632 331PDO7ARBS B 6B45®4740
o7 454.022797 673.832275 971. 419556 1070.
-86. 031092652561 . 248BBD4 790DHPH. 362305
98 -1154. 501137309 6 71948130 8 O1&HEPB4 237671
139.571H/4838163F30. 4564206 . 3510740B8 886841
99 2471, 2@753H4 485191 3@AN8184 012939
232, 47B@3B1 77AGBHL 00LDBE 95BBD7 9858009
100484.481323 753.548096 1113.769897 1170.
101-96.813«63313.746763443 213d2834. 4124706 278809

-:1705. 72271680 9 51819&H4 40/06683 5527014

B



T/UWA09.1- 202%

The
o d code word
-234. 763980 . 336453468 1510870517 8 3%HP3’8 735352
102 -1363. 5770056 18BHL2. 283662721 977417
423.673950 -8 02 0442. 71AB05 .2837 8D2Z9 6 7456 1
103 692. 0738825 08889687 . 821R916MB2 773438
504. 952789 -2 7164. 07.318926P05D 1 4@F7 731293
104-264.69-2665'1(29366 59.627628 128.354279
181. 932893 . 81&BH6 782AB7LT . 9 2NHHU4 307373
1Os -2382. 811678195 6 48BM7BL 2 31DB6E46 625366
89.986191 1808.005493 1425.416870 1018.
106 200. 996003B. 64H5NMAU2 508BHD0 780212
25. 5753481 . 2785627 8277554 9852092 820648
1e 271. 569244 3160105 . 35114MW774 432861
-0. 721510 752.166748 -264.499B38252 60. 08¢
108 507.89H7B2 33HBB3 6946204 476257
-157.22H8QRA0 664BHD . 1601000552 7 2204183 231201
109 -2433. 84B7676 3 L1206604 7 442/R2Z/0. 894043
-312. 06684067 . 247286083 8 414687439 7 A@64439 493896
110-606.16523130625312(536827 29.102182
188.922387%. 703BE6 656BH40 412659 5894738
tid -816. 6645718 582ADPB. 8987 031494
502.314AR291. 1800778612 856468 4728009 549.371277
112798.475464 1053.768799 1193.387329 1321.
12.875386. 8508507 . 3780832 80a48I2. 639282
tis -1755. 427251070 6 610289 3 2480B®B4 22607 4
-28.809598. 335OB4 63ANAB. 99A@RARE 462402
tia -1523. 96015%MBAH9 9 3047270 9 2A5H5HAFH7. 178345
-2.076617 351.878967 417.553589 814. 71
115541.083313 -3 0211. 06. 89EDZHM93 B0 6 9 9 5
-174.367APA5 753105 506. 576327.33053058213. 724670
tie 467. 4152891 31BBBL 69BMF0Q 043274
3521729 415.796-29570 01 Qa73..211921732931
tiv -:194. 96380P2 2222588 853DB6 237640
610.554260 678.981201 786. 243042 980. 82
1181177.275757 1230.203247 1353.269897 1464. 4
42242564154, 568HLH516PH57 854980 237.946915
119312.140289 475.985229 467.722260 577.5
303. 903296 81BB6D45284. 68U1BAB12908
120 -235. 2482544 665060 27@B80GBL 731628
-3078%H691263. 4091819669 8 R13HA4154 2 51730/880. 01 086 4
121-224.626175 76. 730064 291. 228607 412. 26
122 -159. 79887 482483 25427B2BBL V85129

y.0)]



T/UWA09.1- 202%

The
o d code word
694. 296332@ . 371430484 14174735 401978
3412260 72. 10H5IBA 5268306 299®7A2 850769
123 892. 49F9A®2 13FHDP4 864178 034363
208. 94456818. 7586108 . 066203866/ 638ALPSH. 974854
124 -1408. 6 3526/280 8 946817 2 91463R102 020142
20167685 2583.699951 2156. 421387 1682.253514
125930.015930 575.535400 332.289062 81.30
-481.642883 767.079956 478.750885 549. 83
126842.335510 934.838013 1140.607788 1189.
651.0183B12. 169678 1114. 427612 1324.416138
1271429.387817 1446.570801 1614.566772 1816. 7
30.436620608. 8252D1 4142680 . 2460128846497
128 964. 4280086 11$5ANB6 4202F7 841003
67.992B3B. 622A0B80 12FLB4 68ZB%51 579407
129 -836.36P4BDH544B1. 038BABQ 732605
270. 295838.01485468 . 977ANLBB. 5611170648 187744
130 -1177. 851BNZ70 0 /B9 142588 127014
-568.377%5DP213448. 158859 682.458374 1064.579
1311367.183472 1499.239258 1623.660278 1682. ¢
-332. 7583274 . 14814913 1 81H2B309 3 #4673 PG 3100
13290.906227 290.1680091 258.427002 330. 4
-157. 00802581 3517. 562086 . 5313HP3L6 759155
133172.473587 378.613739 263.816620 157.5
373.106750 553. 03%56.802O®DNT 5/06.998788 4 3
134 -1344. 7948500 8 R20FBM7. 0 &&67/570. 853027
425. 244840452 0103P78. 066376 387.963837 549.9674
135625.941589 644.349915 621.692932 584.5
-16.541977 -186822B5@28661438 132.832703
13687.394142 -36205.1BRAIBBI 914
618.062744 23 1298862861084 1413.948364 1361
1371514.361084 1570. 251099 1806.322876 2337. 4
-357. 054350 . 8 211667515 0 4686654366516 200. 789124
138301.339294 449. 095581 433.317352 471. 7
-108. 30X5NB4DBA8. 436ANBB. 3718B®0 243286
139-789.30233].648564.328880920 70. 787682
-:308. 543206 14AbHD7 658768 375.302368 643.9344
140749.838379 835.551147 891.345764 908. 5
-467.672546 3%55. 4ABFBBD 733.662537 851.549
1411012.505676 1108.9038009 1238.738037 1367. 3
225 . 6702758 692308 68 2HDF1 688843 484.590149
142 -:12. 994885 . 9782744 333LP5 143768

Y4l



T/UWA09.1- 202%

The
o d code word

-321.20%50P8 1342x¥w1758326. 326.337311 475.91741
143347.087677 517.783081 389.418243 412.9

304. 724731 317.969849 168. 403549 88. 44
144-236.25%34.350 58689 2156830 322693

224. 79775260223 4 %$10.95 BXR&BM®1I7 5 339.155457
145-11.061«593512013307.209172758 730225

1121.619385 1424.637451 1250.940796 1042. 4
146620.814148 503.227112 336.917236 223. 7

301. 173BR0 76HBIQ 736DEATL . 3 7ANAM8 856323
147-886.875267771 512200 475567 ®52248

1.571693 953234@8BB2B2&10DA0 699219
148-824.135]53)2 14P82A7 40DPBU2 330688

360.2113314 2345.18397@2778197002@83@68815 155
149669.019226 -1 1213 3.9\IBR51611975

-198. 67HNH5B8 20H6UFT4 67 BHH4 2361045603973
150-371.0548831$0483]2416287$63596

-234.50871D5B. 6 21%6135/0 7 RLAB4 4047 16. 826416
151-2709.7@8263)9.%33376849 69@B28B85027

433.529449 360. 6974.156%53203 . 37.74BT431
152-441.84-5]5263 898BHM2 5189AC5 695190

94.20188B2. 459DIH. 061M45004F9U0/H 4. 623047
153-1931.05241%&1 2 @007/B0. 35112%642 456177

158. 49739.34822%8 . 64008BB. 63A6APB3 640747
154-1644.051651)633 7 96401 2 01B7135 148682

-37.986122 49.70011168 152329. . 801510399043 363.07
155389.771210 358. 1183H9%83321 42.615650

-190.028824 725181384081 416.761719 468. 40609
15648.947423107.16592895 4585%4 864807

690. 035156 678.191345 -177 .347945.277308 4 6 4 116.5
157-559.347728910 556386 . 4371PBR 095215

982.496399 -7 139544, 33800B33.7H2 6FYLY7 26068 1
158-894.05587925 498 DTB. 2413D71P4 578369

59.720-6QAB. 1574ADA3 . 1 28427315 501768192 347046
159-1918.0%9131635 3 R4®m0G4 6 20624 051758

-:19. 764442 . 57 BB 959N . 6 4PAHAXNL 420166
160-1354.63170&)167.0834)2)2%1-.’8]1852 964661

451. 760386t. 723430 88A4BF . 0229042149 143433
161-2307.2918489.438$54&8 845834 822632

29.281840714. 824718 32383DA. 23716/BL 256714
162-1403.4018753679.0%4143872 9 AMB4 224121
163 -126. 81HBHD6 853DNVDD. 5846089 5713882347 . 390503

Y2



T/UWA09.1- 202%

The
o d code word

-1873. 839A@L8 9 PAAS BS5H5BR6 774719

201. 718069 240085774 41 PH8H87808 325. 228302
164398.688049 527.887512 476.375580 496. 6

-243. 9586108 7400568 672DDHS 858F%B4 919907
165-210.13BM6B42102 96.661407 234.190201

-22.390350 489.585999 985.910645 861. 12
16674.23033)]14.27-]763036 963PM®B3 877136

222.0745687. 362183 -11Z. BB788%8092 15. 6
167-264.20&5495 53B®A®®1L 738BBI 009735

-181. 276889 425BP259823P. 8 1UBNHB4L 731812
168-876.4958@339 505436 564650 425415

45.7060287. 87280F1 203186 6956682061
169-1177.0913%46138\ 5 BBHA6 M3 FBIF8 763733

538.307739 -3 485 .776%HURRRB36 4 A OZXLT . 554932
170-1263.O€)163:~9478\ 2 214610251 9 718®R217. 33996 6

-284.5838®R84 890BY5 54841 38PUBRIRNL
171-1147.281%36(27.9&262)461 3611787156 419800

-8.9259140 1316.169312 874.8719438 478. 25
172-152.284329130 3946®@R1 91GHZ2 362061

-570.52U14B20V. 476807 680.706299014 816.224182
1731220.774414 1413.046021 1383.548584 1500. §

-376.26635B. 371174A®R4 299683 117.106003 372.3702
174457.582367 465.587280 445.678497 394.1

-171.539281 739036 . 3814575646 84118588%63 605469
175336.762848 160. 4%53.5M0519750 4.648007

57.858620%0. 53ZB44 336456 . 8810%4488 929321
176-844.4347]54:‘»3 5539®8B8 69BA2A1 052979

102. 9893DD. 258962 955457 42448 6897
177-1126.14533433%3742840 3441888 013916

-146. 99838 07819 . 7413H648@B8 9 &4LFB535 950439
178-503.0067724.4959347B3 12332451 826538

-:395. 9884HDFD . 9BIWILHT 72363 382.879913 644. 9589
179241.903732 -4 146 .0D1BFH0R45 46265

-157. 615606 798907 258RQTYS . 734161328 83490
180-34.213669 160. 186905 225.185394 315.10

-:193. 2338386 809A6BD. 6 LOM4L8 7 1450 115234
181-2739.92-269.9.4711742326 0BBHA291 03638

209. 264D A . 7 98MWR6 8 R251H5PL 4 4337745 191406
182-1981.2Z.6].84(B7. 16BR24A838D6 949249

-:112. 721451 202. 22644 0020092089890880
183202.602722 -4 3206 .9@5ABBEN86 62109

2B



T/UWA09.1- 202%

The
o d code word
397.861053 -2 3158. 26.458P3BIB20®2 A BH4 935242
184 -235. 972%%5 524883 23HB85bh4 715332
278.2380RKK9 7847528 883ABB1 98BRPD4 336670
185 672. 0328603. 73413553 . 251A40PPL 910889
40.97384689. 66Q2PO7 17129 494723 245972
186 113. 764896. 9155587 84PBR25 662415
404. 3403683 . 881508644 9 190370 V585914 267.367828
L8 173.992U.76/946864. 6730M4 912231
-253. 682174 055G®M9 505270 87@28B28 631500
188 517. 45948939 10BBAN8 46 UIBR. 342529
249. 73986 39B64M5 00HFH2 43 H&®MQ 580078
189-407.106415 1070.533203 836.401245 326. 14
527.339905 719.609558 720.028137 822.5
190825.033508 828.729248 717.6220009 636. 6
456. 071269 . Q4ADPHU7.H59552F58865 139.109131
19113.2780731 210.5288514 168.443298 271. 893
2217.9890F@ . 941574732 4 72008655 2 R4H4BB4 75366 2
192 -2728. 76013815265 9404L370 7 57474876062
474.045319 458.9748514 837.952820 943.18
1939502.35865 926.026123 833.391296 796.3080
90. 40588D. 1759%B3 798401 . 0970/P4 2600403
194 -1011. 817180130 4 319 24M9 7 71106606 51257 3
654. 475708 1470.965454 1283.830566 1355.
1951241).94697 1179.114990 1123.327759 975.38128
221.189U%BB. 926590 784UABD . 1211646610 171631
190 -1605. 8850PP6 9 26020780 1 WO6/68 6 04089
302.228058 -2 9116. 65. 906BEDRBAS B7 B8BH2 63662 7
Lo 519 . DVDH6B2. 97BH20 89ORF7 529724
304. 120964 068B8PB2 892APH5 . 93BNHI 123413
198 -1279. 060170%3l5 6 51000609 6 7271612189697
398. 43924%.35913863%. 842163 . 9806RHA5 051880
199 -894.928H49. 558853 92180 496460
92.8010614 1164. 293945 802.599792 479.6
200 -409. 0483846 928rrds5. 92141031 282349
-103.158302 900. 035217 838.126953 700. 94
201215.066879 -2 2514 .36143082B78 87 360
316. 185050 79AHHDH7 288BPB2 125916 279.398102
2024. 969501211. 708248385 04459897591
-208. 60398BM3 014382y . 2366344 3 82536/8 802 36
203 1231, 1822733 1473005 26173080 722656
204 -306.984497 524.299561 496. 007812 554. 23

o



T/UWA09.1- 202%

The
o d code word
552.875793 621.609985 647.9038009 648.0
-191.399063 (1008 222BB7.823715 781. 303772
205475.559570 -3 8113. 83. 100245682784 3 3 2 3
427.002899 -2 4199. 32. 67635010714 BLYRQ 449402
2086 905. 434DH6F . 1618BBHM5 590AP2Z/8 148926
-470.544312 1433.881592 1415. 007812 1581.0
2071305.963989 1181.518433 1046.481812 899. 04
-280.194®3%2 098328 67.108482 72.767601
208100.961258 -1 7144. 46. 112850985431 00 2 8
11.646732 964.122498 -173.8BI33.7077188 150.0
209-15.686918)]3.815186 156.810150 247.870422
-332.14328®. 1 1NR3BN6 3 H4H775B660O®B2 519501
210 -533.034DAN7 996BHL8 736HAB2 864563
433.381531 -4 4195 41987APBII72 9 BOBQ 316833
21l 835Y486-392. 09PBHA7 53IANB3 431335
-749.471924 13.263083 1330.948242 1355.1
2121687.224976 1855.235474 1803.9450638 1879. §
-:329. 422A3BL . 031723184 8 010670HL 6 %614W04 B3 7842
213-167.933258 50.598976 132.925644 204.857111
-76.864571 1566.287720 1979.1535614 1816. 9
2141051.511841, 680. 155212, 283.731506, 49.960445
-398. 9840HAB. 11424617102 BHB3 695PH2 991150
215-165.189643&51440145. 313.867889 534.415955
-344. 06¥TBT8 391846 314.467285 335.746521
216 -155. 91#4AR72 32BFA6 028DBB. 887695
-218. 07659 67&%D5 10DBB3 206M®55 495605
2L 631.50Hb2H50BAB47. 0324421 381805
65.633423 1715.546143 1273.253662 891. 73
218317.231781 236.129700 258.489990 122.0
-182. 896858 67 B3IP2 284B1P% . 341019877 753052
219-407.5043710498029 98.519104 220. 063461
272,900 . 943BHBHA9 5 2R9/R1L 8 XRPH7M45 459961
220-658.26‘922]030678 162. 460190 371.485138
110. 549855581828 . 147A1DDB. 6113341634 954224
221 490. 7505493242146, 7 21968184 419556
15, 722894B. 916289 65AR22@ . 1628665122131
222 746. 976DHDB . 4 712468566 6 6156534B4 623291
27.274996 34A00198BBBEBS5SIDHP1L 202759
223 -1052. 5682/M0874AB161. 9AABB2 79907 2
2.914193 36323833 BIPHAD®BHEDH7 116028
224 992. 00896 67H1LIP8 01 BH/42 785950

Y]



T/UWA09.1- 202%

The
o d code word
-199. 765224 6825PQ 9758710 607®HN6 009460
225 -:1049. 28331DP6 BUIB 3 7. 241m®BO7HB9 463989
66.927542288. 27/A@B49 23 8BBHBY 323125 . 244873
226 458. 108875 3088B%H9 50538384 468018
94.328537 926318285249 0B8825687073
227 1155, 034BL4BL227Z7RH519. 6 8066bKB4 947266
403.557434 -1 1262 20. 7482753073243 51687 025604
228 742. 196623 08H5BH6 95@BPPH9 703125
-77.066376 77.830589 277.074188 636. 3¢
229808.036011 38BP0B1DPUB38E6 273.664062
-233.448258B20927M9 51249349 1428853 810974
230 -690. 4962®5 7940U®6 355535 438660
571.873657 673.336548 634.134155 580. 5
231329.346832 1 43.2692 5729154 5 4 51.1585625
-101. 469490 666. 245056 543.401917 582.93
232420.524933 404.157104 195.331772 161. 4
176, 970886 287A95HB. 79106717831 1855666213684
233 747 .33BBYL 67B1LB5BBL779. 836792
374.160PR7 1953174 81HBB7 5568592 040131
234 -537.53BH4/B6 47BH®2 113800020050
-754.974487 635.823425 1339.891724 1442. 4
2351734.460083 18503 739148603 . 66@B2A80 5921
-158.565567 610.178833 436.004883 295.67
236 54.113888. 365BY%5 805B&71 581665
-238.826248 200.013123 -9.61D03259848 71.252
237 -190. 4789%9 312N 9984®4 046890
156. 5080%6&. 49652 77DEAB5 607AIRKR. 254211
238 -1363. 446713887 1AHDERB. 5086667 942139
-356. 656843 . 55108124 8 711NDB7 4 008 B3B9676
23972.129295 232.1487886077 237.5326814 31
297 . 429688 55428160 7350353 421326 551.118713
240 250. 09338876 74H@46. 15BAADA2 864563
-2295. 818 RPDY . 34957864 141PPB6 2HMR22052271
241 -384. 668 BH0Q 5768647 22288200
-:132. 8068381 2020870 324B3IAB. 2981104 082275
242-1220.721802, 685.909424, 556.612610, 370.619812
197 . 3790V . 7 417434104 6 7185/FHB4 0 21048191 344238
243-1721.494(93456)98].048)3939713 217.494400
508. 745697 620.538208 498. 007721 371. 6
244 6. 47193614. 585224 . 20820M7 333954
245 -461. 7550%7 665894 834.920532 809. 721191

B



T/UWA09.1- 202%

The
o code word
871.390442 903.949707 739. 781250 752. 1
68.185125. 36642BB. 14989 25481512859
246 551. 14D8PR0 71714405 . 6 AAR2B4 804077
1074. 732666 523.5-38398223ABb114B58B2492
247 337.598924 425250 605480 828674
-121.817963 32884 5BREBWE 77 6 BULP0 116547
248 -382. 73381836 65H600 2146%H50F5 152649
368.183838 -3 2172. 99. 142076041 .86 /50689 83 4 8 6 9 4
249 -921. 933766 043AFF . 651044888055
243.517KUF9 70 HB4H4588 397A40F®B. 4975237972865
250 466.2958BP9 13BIFET7 793DBHD. 080688
-106. 18463B4 03 PDBB7 96 NHAMBYH . 18%BM513 399658
251 -1630. 361AAUBL 8 UMADPHAI 7 O0RB4LH07. 5998514
718.401611 2704.733887 2630.791748 2413.
2521672.132812 1268.989136 930.174011 549.5
-280. 848BZ7 528B98B3 299A3BBG . 4 BBMUB8HA80225
253 482. 172433 962BF1 658386 712273
294 . 975BT7@9. 9216371568 4 N08IJ4 5 7 H52®M9 906128
254 -331.068B82251426998DP9267728
-720. 846436 1115.457275 1445. 276978 1626. 7
2551845.389893 1893.553589 1901.911011 1885. ¢
256-10.063332 178B3946.45608BBHD4 689392 145.682388

76. 744423 . 2684602 93530®I. 078491

Tabl e B. 42X oroaprdeschiosoikon LSF vector quanti
| sf _stagel CB2_ | br

zat

The
Cnd code word

F1025. 445558 . 9 2611447 4 51470416 0 610HBR5 295288
! -1405. 5®R71500 003418

954. 52383186 689393 . 71886/98B3488B%H5H5. 084351
2 -1268. 92517101 815186

619. 80@GBBS 579651 76 6IPA5 80516505969
3 647.728%A27 941956

59. 775761 4P22. 39B@RRO 8591031 828430
4 -888. 348BHB. 307739

1225, 4 2298312 6 51H77662 9 61376623 2 RALH01 828369
> -2961. 3B1UB43FH43402

847 . 398RH#A4DBNV61. 8116685075690 50.615589
® 259.891388 311.872589

vy

on



T/UWA09.1- 202%

The
Cnd code word
1678.143066 1741.549927 1650. 775269 1412. 1
! 889.213501 657.603821
-1893. 01200690 5 41803834 6 2DAHAR7. 4 81PPB2 668701
8 1757 . 4374213218
1981 . 1 28005 3 912/37P4 2 47608780 7 ABBR6 873413
’ 1121, 1893031593201
1115, 811NBRI 6 61H57HBR5 3 5134MBN7. 7 514950187 48669 4
1o -:1673. 2@7M4X575 110107
-379.38R®2446738 4406822009 123. 44306 411
t 175.891678 62.278313
-2213. 6711164311 6 BNPI I 8BGB8 6 0BH5®R06703
12 148.116455 181.632812
1154, 3UNRRI74 5 2AHABMPL 451640211 7 2046589 670654
L3 -814.973Z®&®. 502808
918. 795BH48. 67141864 50HPL B 12A8BB. 982422
ta -1103. 971885642 349609
227.948730 1136.904053 1219.321167 1506 . ¢
Lo 2348.839111 1403. 756592
-2236. 9@7R27195 3 2H7®103 7 48R3 4 1300422 014160
Lo 2176. 8876/7.6259705
-1555. 86BMWEILB24OPB . 6 715084402 6 21438463 283691
L7 -1266. 9 @RHOPHB3 519897
-1669. 8234642 8 715520464 5 618BRN7HBO. 1 8145X8 7290014
Lo -840. 359619 .870850
-1532. 78957®M2 4 201406 0 816747296 2 716767101 308 47 2
Lo -1014. 5311787620 082520
-1528. 96176585 6 514850491 2 81B8LP4 9 120163435 318115
20 -1590. 6 25H6M2 575684
1144, 60AB7.R 1 BFY0V1L 286960 645DB4 606384
21 671. 4396%7.295288
-461. 364410 682.552795 461.194458 359. 74
22 339. 776062 376.4103009
-:1149. 121062/369 1 1102976, 8 81(B63155 4 317/H21586 165649
23 1044 . 571838537 897095
2135.116699 2256.78445%37441195612628827740915
24 904. 284485 682. 448364
-:1041. 6 9710/BL 2 BBBB0OB2PH6H7 614H5L26. 846680
25 983.94A4PB. 915771
-:1837. 9 RVM42 4 2048/B8 0 27BDP8 7 B373BR0. 826416
20 -3897. 4749/0376. 816406
27 |-48. 076660 . 336899 0.462463 312.914917

B



T/UWA09.1- 202%

The
Cnd code word
418.287964 437.912292
-439. 98U4M®8 66083 %. 51642/B5 9 L23074206 065186
28 1754, 3@AIJLB5 741211
183.339447 -2 11.0919.98@33952.7P1 N B6 8363098
29 963.968G4%. 019775
1504 . 2 416681286 7 11884772 5 RDBRB0. 3 R@P0B4 113037
30 -2512. 9110661405 453125
917. 429862 813ADBY . 6 01R0W0D2 501BIBR5 467285
31 -1514. 312106182 368652
1395. 4009349120300 38 1504.630981 1298.671509
32 821.061829 624.906738
-448.50%58B87 07B36B82 923401 19®P®B4 107971
33 -1118. 4729D2408 759033
612. 8450MF . 6 71546859 5 81711658 2 512RR2 6976 3 2
34 8407 ®B%61658. 2346109
-1450. 9 1534M®5 162833534 501709 -3BLHD..6EODBIIB
35 -498.892AAIMH. 937378
-2156. 520219313 4 HUR174 1 21641605 7 01Z766A7. 847168
30 -1190. 4 118MP0L 9548314
1499, 9AAMA8 7774530950 768. 4536. 175415 1272.84851
37 1048.861816 772.685303
-887.62B2R3 54DPP7 1556R0 53FBHQ 750061
38 142, 19885 241516
1133.573730 1022.729675 933.447632 929.5
39 643.459045 421.243073
594.4927938 448.852051 1012.362915 956. 23
%0 587.962708 512.185059
-1410. 2118467248 8 41U3AD4 9 018600811 1 6161%B2 019897
41 255.972961 72.685135
-:1266. 66270270 4 7431D9A9 0 510V3LN06 9 OG22 4 37
42 897.69818%. 877075
-1161. 10916315687 5 124B3BL 9 5161(0BHA5 0 21744867/6. 140015
43 1287 . 4 20%3B2 938477
1951 . 4 21297463 6 460082 4 633112315 3 B57M0B2 884521
44 4444, 490231808 477295
513.97564778512122.1BB95638 475.613800 431.4153
4o 426.029419 416.788300
847 . 7741750 46BAGBGE 798BIM4 9971BHSH. 104858
40 1477, 2BLV2 281250
264.021484 246.813354 -145.6346.3%4032918 40.89
a7 -482. 3J31408B9. 475708




T/UWA09.1- 202%

The
Cnd code word
-855. 7088387 679138 587.207397 741.479309
48 490.605042 419. 768677
904. 7009934 31203 528435 . 6258384 919189
49 997.20ae28%. 383057
931. 204Ny . 6 314578646 & 512700 . 1 L281803 735107
>0 -1455. 3&046MP4 037109
-1015. 1614214264 6 81663451 6 518387163 4 316610537. 0317 3 8
>t -1116. 271860385 888672
851. 68BB8BB4 69MU4B46 77 BBP4 728188 773590
°2 -480. 18®BH8R9 924622
-712. 985883 9456672 79HABI 19BBHU0Q 174927
>3 -1056. 0717719468 616211
1951.557739 2124.905762 1876.367065 1546 . 3
>4 894.609985 670.870239
73.8522314 65.499107 64. 9668H9257153 829. 4
> 553.647522 477.308777
-225.363541 470.226196 1420.8142009 1524.7
>0 1054.867676 779.712891
3066 . 7 BBR107 1 7117867HB5 4 09537.54 6 U®&HQ 759613
> 57.672546 181.598816
394.747803 3 5430 19.78194484203. 087231418195
>8 -410.21A408.083496
254.991013 -86.583900830 334.854797 192.4525
> 9 419.970826/%. 4839438
-853. 813877 098328 . 43189565 27166141 367432
60 1207 . 9@RVUA0O 941772
79. 464808. 35BYB4 415DDFB. 8651UBH2 095215
°1 -1042. 861B%B0. 481201
1119. 224121 2373.9548314 2685. 428467 2891. 7
°2 2056.481934 1200.541382
714.623291 438. 05185.20652D5994B4B63614
63 127. 793358 296.390991
672. 7433842 477410103 . 02A6007. 4 2718106 626709
64 2974, 9400271 465210
-1300. 2 5186&2637. 8 614226508 0 HB2AUB2 00 DPHM4&R0 031982
65 747.062A3HBB. 133667
2838 623047 2563.917480 2196.644043 1742.52
66 980. 756714 733.060547
-1098. 6 1100802 4 AAHADPHBO 6 811328714 7 91170156 001709
67 -1327. 010P%7. 705811
68 |198. 491592 526. 795959 68066. 147949 980. 3

2



T/UWA09.1- 202%

The
Cnd code word
607.859619 511.755981
-:1.237812 160. 743134 234. 740402 367. 11
69 440.592163 422.110687
-;1550. 5185113716 /413588 . 2510637646 8 1184355 150879
’o 1107 . 7 811880186 006836
284 .272AB83B7 876281 98PBN2 543L5F0D. 818359
nt -40.644142 220.977402
- 1028.936279 1198.602417 1347.095581 1191. %
748.339233 588.323792
73 527.31BFR5 555624 435BP1 664850792786
-1036. 2710886524292
24 -1261. 41217611 4 1238060 2 814P112 5616419522 168945
1121, 4554268028772
-1051. 77H4753 688 BBPE 98 BHABI 894838 . 5465009
’e -1003. 587m5H®B8 981445
76 -1484. 43P 6 716471578 9 317437788 4 NLIY107. 368530
-1210. 5487/0/6. 488403
74 2284 . 4877861 5 2H408 6 2BBIVL 1 2VB5 494873
-1691. 2&0479P8 139648
- -849. 8438BPDPB5 9252ABIF . 6017344 6 RR8BL 4960094
-1798. 9172.3rP74 96 2
- -1739. 3315%3R217. 6 71802233 2 6185803 2 HBMU2 694092
-1862. 08%65®0O7451
-2400. 4 21012532 6 514661623 9 81(6HI’L 0 174BB5 144409
80 -414. 243439 18.127321
1379.186890 B 4B4RTN8 T 9 6 696158 0344 418.16
81 586.979736 159.339020
-1327. 499D1UN7 9417266372 0 61510064 3 91H1188 401245
82 -1203. 831208482 876465
-22900. 8 20097014 1 0BA7. 07 HLPD9 0528881 298386
83 51.354084 185.485703
1416. 857788 1 319464. 30. 1461660724 8 1061.671143 539. 757
84 57.588623.872070
-1381. 020091916 0 7AA342275 7 3/PP21518869. 570068
85 -1151. 2806682 326904
664. 5783409 87 HB69 86BB®3 358067 842957
8¢ 723.654%5®B. 381348
-239. 0838580 53UBL3 077606 3285MBDB. 406006
87 -:1435. 3867271738647
88 -2198. 7264307 4 PHBR1 1 51410273 3 0181HB4 890381

478. T9OB8H43 476772




T/UWA09.1- 202%

The
Cnd code word

1491, 30783783 42012618 2 27386P2 6 RD7HBHA3 542236
89 511. 392B5606594

1012.056763 930.190796 809.964172 712.0
90 356.482849 418.835175

223. 6088526 68%H2B4 51566848 4574285 . 401611
91 -:1279. 3814770 202148

2013. 47-6887. 6 083664 8 416318HU1 9 L201&BRIY 437012
92 -1781. 37263551 531250

-1478. 61156004 6 8162Z7P9 4 21673762 5 61PRL3 639282
93 -:1700. 76864837 X49451

399.884247 1336.809937 . 319824834839 1231.
94 714. 730347 566. 275085

-1909. 51107494 1 RDBLL 6 2RDB5 2 29624428 804443
95 3147 . 7A37H57752045

649.063477 -3 5439, 16. 144678787418 A BPQ2 02426 1
90 512. 8885246 362457

255. 76@2M1B315765Y1. 5658397 347471271 . 250610
o7 -875.253A82&®. 844360

-356. 398287 80R8887 25B3BY6 388BPIB3 309387
8 564. 473328 036682

-628. 8350293 285BB4 915OT7 7486553 028503
99 -689.988a4164.055420

-715.569898%. 94720461 566414835V 48H0®92 559570
l00-700.4251431)52.584961

-495. 60%DB5 59BPM5 11 ZHM49 4504B0B. 796021
101-1155.6@2)43]17.677734

875.3737N9 5432844 57 0LHBI7 . 7RNRDM9 225342
l02-2113.9@28794396 268311

-1 709 . 141199668 6 25353018 1 R¥B432 7 RABR7. 921387
103-1692.61212(15824.493164

720. 386292 1149. 667725 1467.922485 1450.
1041116.5532229187841

885.497620 1587. 753906 1888.884277 2303.
1052051.243652 1198.554810

-:13.40486@. 803NDR3 2858®B6 33DR2A2 674011
106-470.41998230318591

212.016647 -4 3153.59.955948P3A 7-1228. 437378
107-1122.9621053448\ 787964

-:125. 145B8BB4 98555529 346069 246. 242020 307.6329
108329.847107 357.718689
109(751.541626 -5 4507.73.3166488974 5 -358. 5938749

2




T/UWA09.1- 202%

The
Cnd code word

-486. 88ABBGB®. 964600

7719417928 . 973AB0®. 6611376493 2 818BB@P5 978516
110-1582.20%%%6780518

2588.802734 2444. 061523 2091.616943 1677. ¢
111942.811218 707. 786316

483.5019814 217.483292 9 4308568. 4 996 6 4 296. 5
1tz 279.692883 500107

750.680847 671.408386 492.794983 466.0
113265.037689 262.980225

931. 257836 3449000082026 99BHB8B42056
114155.129913 252.702530
115 699. 948285 504AUB2 116098 795H5567 594910

S550. 57453 .539185
116 -3182. 76270067 9 734336635 1 4172548 2 BPP616 61133

-304.383423 102.869270
117 -2198. 28%4600 5207241 8 BBARBL 17B3HBRR4L 947998

-893.562DM9 487762

1914 . 712F7AB2 3 2NR1048 3 RJrNDBV2 3 27773474 2517009
118 3691. 747754%9 551514

-1176. 8417319608 4 610OHAHU3 3 RRH26 3 RZ/2374 296387
119 -1979. 4680196 687744
120-617.07941)6)320&54)5(54135&.215126 141.336349

273.932709 350.984192

-146.712021 -188. 886528 -336.468439135
tet -9.6358882.568787

-853. 68HBUBQ O7@BB2 7455272 170H216 9196738
12z -700. 323%25.511230

-1866. 84178%53FH4 0 21064136 1 O1PHP5 6 09713 854004
123 -1290. 8610HBB2 472046

-1240. 03163B&H7. 00111587 1311448770 8 74012972 276 245
124-1474.92H%59958252

-:1160. 2 211390244 6 811678@PO3 3 PWBI37. B ESA17. 765137
125-785.95&&65.615601

2506 . 8 28817 1 21386266 8 30M140 8 2BR312 790039
126 -1103. 8768519731801

116. 747658 309.537476 -300.100320.599128 6 65 244. 6
127-443.56&&&3.695190

3113869 326.289520 452.395294 832.17431
128-265.0851.2(1)53.591797
129-312.4553&3558935104Qﬂ919BWD1713501

686. 0145949 . 913574




T/UWA09.1- 202%

The
Cnd code word

-2223. 881771408 4 7BR256078979 776275304517 1279.6585
1301057.796753 730.522949

1278 . 43A8B6/5 6 51371368 2 61620192 9 R86BPL 395508
131 1795, 0 RAPHB6 34106 4

1878.921997 1922.607544 1767. 357666 1498. (
132926.899414 677.734863

-860. 7606P8PIBADT 74. 84113607.84&6DB7 896606
133 1274, 7R0MP9 413574

672.132080 784.561218 -81. 1584722.7298112 8 505
134-364.2613&5.734863

679.828B8®6 7052 30H52A®@®4 428232.258667
135-951.520123(833.500000

273.454254 505.299377 380.777863 720.
136470.011579039205750

552. 4168307 149F5E3 008209 348B2A67 271545
13776.449310 226.295868

-1588. 2816372 4 81PVEEHEE 3 O1DNB4 4 R2BV0 515137
138-2005.6&%71751034180

21591, 10NVBV255DUF4 961N1BBB. 2411234363 838745
139-920.0431231)38.986206

933.789246 1132.058594 909.458252 843.
140-259.02&2%%.878418

819.524060 18BBP7 03 BIFRI 87PHBGBGL 350586
l41-881.14-:1171875.653076

-985. 350885 313ADUB. 4 2A1N2404 6 615004319 144531
l42-862.1144&94493561

2147 . 1@51456609 2 RHRBH8 7 71BXAE DI67/ 4. 587769
143-173.353073 201.615067

808.396484 711.239441 766.214478 544.
l44-159.36(22435043732

-835. 450021 318674 . 96L3FB8L6/7. 4 22420481 831055
14s 2809 . 0B1BM3’T8 552979

681. A7 5B . 108D5D. 591D8B309 8613:4A68B4LH7. 105103
146 -;1050. 743080W6 991455

1231, 333BDB2 90574763 6 740100 0 12671715 556 152
Lars -:3640. 6 £8611BV3 129395

-823. 22398310 271667 34.34543628 465. 466858
148371.257141 349. 227234

-308. 2938B5B1 85884 34227H1 439867 211472
14929.159761 168.604477
150/189. 43962979085b4 . 15660%4 06824467 602478

.l



T/UWA09.1- 202%

The
Cnd code word
230.009827 295. 738068
461. 968658 476836408BH#A.1D7PTFHT 916626
1514239.5@@&&9014404
-146.661850 59484 03 HBWBRG 68 3 HPPVQ 045593
152-687.33&&&@.203613
-36. 4296832482469 . 16BDF4 86H8G%G5 846008
153 979.944®A838B. 352295
154-1450. 7 712P125 7 3BR6E5 6 ABBA8 4 7186KHB27. 320068
-1156. 25102486 120972
-1609. 5287309 1 ABHU03 3 V0R1L730BEF¥0 236542
155 59.964432, 245.630280
156478.8455&397@33120@%56584288.124756
-782. 014568 . 930542
157 -1868. 4207100 2 2630728 0 L1372408 2 £663706. 770020
2504 . 3 BBRB2 652832
158 -1334. 28285803 3057420 4 71HPP5 54PR8 840820
-1364. 126109023 723389
674.909668 593.001526 632.620483 739.
159598.846130 504.963593
-1293. 481571198 5 07ABL 2 RLMI62 3 2B2RB6 175537
160-3608. 6 7145161 967285
161 -1551. 7 16236019 8 2B 73370 0 43448337 0 A1PHAHI 865112
2143, 42083869 749756
162 -1865. 5@R4677. 8 BR777. 5 2BI1BBG2 6 22918069 587 402
-3896. 3232139190 838867
163 21297 . 9018036 1 02467 4 223580/5 8 BAIBXB5 241699
3704 . 5A43%B88M/7. 282227
;1578346213579 . 1 UM24508 4 418341816 7 9BMP6.206207 3
164-843. 2844204 103027
1687. 707886 2044.316162 1825.541992 1497 . ¢
165849.316101 651. 482178
-;1009. 6229 9N 17764 6094640 . 1812808550636 2
1664003.2ﬂ24&3239868
-1810. 31162895 5617663267 8 ABOBH0 5 L02/A8 797607
1e7 -1385. 52016383 006836
-710. 491760 S032 8DB@IO74187119 110.906113
168282.697723 55.507629
-;1055. 1890941683631, 2BBRLDOL1LERHNY. 385132
169-1288.42@@@5172119
170677.46&&&%.7&3%&18ﬂ$ﬂm23m%%$2118896

1257 . 582717380 393066




T/UWA09.1- 202%

The
Cnd code word

439. 705566 475.338715 -488.710.168238/54 8 94.69
trt 58%940-1577.500610

-1090. 6 PBH4RO8AXABI . 8711027116 8 91%65M4L8 906494
172 -1546. 1 R2BVHH2 489746

176, 462600 548526 92PDN4 868624 . 998169
173 -1901. 6 RI/YPN3 327637

-465. 965D 63 TBHA2 263AIGH . 1P6/HBAB84277
174-689. 16R2£2P92 912125

-1158. 93171V3 4 1B452 47 HAIAQ 539882 463501
L7s -792. 8658%60. 845459

-750. 80T7MB6 40885 152620 63 HDBBI3 693359
L7e 627.088&%®M7 627197

21711, 21540%8 0 818777465 5 41860PH0 3 316877972 358032
LT -1675. 7@28BBBL 443604

21407. 037BPLA24266 . 511510FH7 7 91PM®I’6 677 3638
17s -1659. 83xBB512 872070

-1128. 046175508 BDB5 80ANBO®5 73 D583 6643638
17s -980. 3571BBY . 874634

1321.423096 1831.520020 1710. 042847 1410. §
180804.950562 626.732788

-1208. 6 2115948 4 5138%&6 0 816323 2 916M513 754395
181 -1564. 542120438 062256

-130.666595 8P0R6O®A713 31935883801
182 -480.56a83AR.557129

-846.357HUT7 0762HDB. 16151PF4 8 UB7I49 429077
183 -1983. 142029%9 902344

-46.0248998. 736679508899 9JFBr4. 538391
184-402. 93718B38.668335

-1509. 9916657872 1 R718076 5 RBEHOL 0 @BNP2 195801
185 -3156. 77BIBN6 870605

1452, 266283P5 53734706 121012137 161R8163 727051
186 908. 5785@BB. 368286

5367425 98.533348 124. 961006 58.1178¢
187 320. 474H/1 971619

1663 . 7 46694408 4 516351463 9 818408317 1 21733378 68127 4
188 -1288. 9&@%041HA44 165039

-:1192. 191900112 0 BRV712 2 8 H6aB2 38BrRA BF7
189-121.623199 6.853171

-593.8648638 3022 3B8@BABHBDAA 11N1D0DD4L . 882935
190-940. 392PDB. 361816
191 -2012. 8E5120P5 2 515378FHB7 4 227066182 9 91236280 542480

y.d]



T/UWA09.1- 202%

The
Cnd code word
-:1097. 503831904 640991
1302 . 134561404 3818917 . 8 261B0/4 3 2A3LRP1L 989014
192 1257 . 128000 332275
662. 509425 376DBDV4 9405823 603dHABB. 605835
193 941.209B7&H. 773926
-766. 838B8B6 7T0M®BH5 40AR2AF . 2 E518PBL 465210
194-553.29115 139.788239
53.7094%6 457277 835494%11705 202.381714
195296.835175 376.95010¢4
196 -1525. 03%%0L 3 216291064 5 510652317 9 619742872 015625
-1065. 2418/48143 243774
197 -813.5806P82 96BUFE5T72-0081. 3601846782 924072
210. 37BA9HA 95422
198105.552757 -4 27 10.32@@MA1BB8 1825 .560120
-183.135468 85.448723
265.414490 -4 5664. 23. 7147167765 8 320.947174 278. 5494
199459.789032 103.696960
220.106293 364.429077 -106 .173606.205316 37 7 291. 8
200 113.31381®B. 879395
-3134. 160B5HR0 2 BBEHH6 0 ABXAD3 6 41953078 848022
201 665. 023FHB5 597946
-1004 . 16017630L5 161008189 4 816221006 3 8A19591 97205
202-107.791985 161.588196
-693.122864 6335 3® ABWE6. 3 3718V %680725
203 -839. 0816645 . 067627
204-391. 568030V 7826D.8823610A4272.509125
S513. 7194272 . 088257
-1575. 96154094 2 01660FH7 1 21908813 0 117372000 703369
205 1221, 0200371 426270
354, 738835 94@BDB3AU5 140DB5 646582. 024902
206 1441, 1 &25908 900391
-750. 3594461 18200/ . 1161953721 843A8B8B6. 341431
207 954. 11 18%8. 068237
250. 793350 308.514526 257.658905 259. 1
208209.800003 187.700897
-398. 732BR3 42446679 8611ANB2 8367120436821
209 -333.938BF3A5 274994
1144.176147 2 4875 B.571RP31B4 5 476.229004 262. 055
210-210. 4123044 474915
211549.641846 657.539246 324.278534 175. 4

372. 89BRH4T7 594421




T/UWA09.1- 202%

The
Cnd code word

;1552 . 1068192 0247511060 4 7128358 2 314664129 160400
212 -1497. 81570606689

-:1900. 2 22364R3 0 SLBAUGE 2 BUAU8 B 9BIF¥LYQ 631287
213 742 .8185h26. 429077

-;1037. 8 BHBHB7U58HHP8A. 4 11B41661 2 71881719 04504 4
214-1302. 6 220733 575439

21133, 0PBREAHATHABQ 42 BIH2 3457746 932373
215 664. 158475 545410

277.608604 2280%8 6958302 006B@®BL 311157
216 -1011. 411460/RL 150635

624.578FB5 76H0VM3 3947114 2080 2856456585
217 -1186. 6 RMWFBO0. 245605

-1379. 371217282 560126957310 3 81(6723L7. 2 R0BHA3 201172
28 1036.537231 14.498406

830.555298 -4 3207. 38.6760D6AB36 65 6.6 H0B . 880859
219 -1735. 6 R578B3R5 404785

-862.2938B4 832538978302 2158846683869
220-388. 8908B3%Y. 653931

-1692. 2MBRBIIB5S5HDIEI 29 B6HH6 88HR®RAUT7 391785
221 -735.284689.094971

-1439. 0408619486240 716797 34.880165 133.72175
222270.342712 130.799301

-1024. 4320340502P588. 261521509 091624316 741699
223 -1407. 6 271588383 514893

-451. 7538602D5 942805 . 80RWV3IW1AB7H. 180420
224-1263. 5 @7180102 465088

-1834. 7 R4061758 0 20DBDB4 7 NLPH4 3 7174739 619385
225 -921.998538®.512573

653.094360 5351 16G6LE0BHML. 7 ARBI B 27563
226 749. 00®UMP1 139587

1019, 8OBR7.BT7APZI . 5DBVDIBAU2H6ABBD. 970947
227 -982.806a8B%2A. 252563

656. 237000 118852286204 1071.027466 868. 291
228698.187012 569.556580

-164. 890488 1052.856323 1300.618042 1116. 8
229658.868591 540. 566589

406. 070679 248. FLB5B3B81137B278192641.343749 0 6 5
230-940. 60A4UHB. 928711

2312, 5@6437428 3 RHXMUHB0 7 R6/0106. 4 V51615 582520
231 -3451. 77/M03l446 23169
232-1843.943604 -612736. . 18178883670 0 2528831070

i3]



T/UWA09.1- 202%

The
Cnd code word

140. 156M.0654655

-932.92383M3 730830 8B461806. 47BBH7 032654
233 1149 . 4840009 793213

-133. 8446693916 168762 390. 051361 641. 783997
234417.025787 398. 798676

-459. 46 F8¥8 394BRY . 2856R2K8 361485062 756714
235 -1091. 2438590 ®9353

-1220. 166605846209 17R22P9 37HBAU5 6387914
236 572.932AB3AB. 422974

2318.115723 2330.241455 2003.6594214 1627. 2
237922.694458 694.189758

-2558. 3 BNXHOS5 0 LBINDERL 5 74B67/6/Q 48R 17. 957520
238 -:1919. 765281802551

1606 . 66010R8 3 R72B6 9 815197 5 518HUO0 323120
239 -1495. 4713®B5 358887

47.6300093 -1992868PAASDB8BHSH5B. 806152
240-685. 904A%BP. 821411

13991 %6144 36. 6 716818457 6 71P8LR6 2 M44®R4 140137
e -2558. 08B73%66BL 300781

21179, 18B8RPV3IEGZ5TRB2 8241458 . 05648888230408
242 -842.6884B7.900513

-1112. 858316883077 88 OBDO . 148RH6I568FBKHF.0923
243 -786. 61686A8. 041382

662. 255981 808482 . 82061719 95176642 906616
244-1473. 2 R139%2 884277

58.5722176142ABH. 525047 48236 745590
245 534. 487680 021912

-2220. 471805 13 4 21480174 . 0 31640181 1 613687188 18530 3
240 -1200. 351289PM®5 312378

996. 25FHH4U8 938182 . 361RBYPS 5616HBO2 632324
247-761. 95888612 . 573120

897.895508 1630. 975220 1602. 244385 1327.
24875.7971924 595.457275

1431, 946374777 6 21840490 0 9A66HA214 8 12617/712 504150
249-898.291260 66.963020

312.534%BP2 3148BB2 492650 28&BHU0Q 177368
250-682. 732BBHB. 434814

1506 . 4 227300062 6 81215 0 8 49419/7. 4 1 &3PG 043396
251 -482. 88343 623718

672.5358%8 1258329 6056520 46B27N1N2 147522
252 294 . 2541808 954529




T/UWA09.1- 202%

The
Cnd code word

616. 184U43 97 2AB7L8 96 1UPR3 2282PVA3 078766
253145.353935805434

383.8666909 442.064697 416.969147 467. 4
254487.482300 455.388672

-1118. 6719856190 1416487501 9 01276FH3 9 215732719 622925
255-955.58&0733]5.824219
256-2596.723702)955 5 63B%6437. 0 AANDIDB B2%H5535. 787598

-5088. 4®M13316 38293
Tabl e B. 4B8dmedelctdask on LSF vector quaretcitzoat icoond

| sf _stage2_CB1 _ | br

The code word
i nd
1 125.176781 -338736%48079 61. 3078. 02007083 7 8 59
2 65.084419 60.324146 -1. 863580620468 21
3 271. 4063B683.0965130®B8. 899PRPF7L. 953DBI3. 553497
4 53.075191 -1 2151.04 2583283188 ®© 59381 106. 253815
5 208. 0346068. 2048465979 716730. 765671 56.116074
6 -351. 06 12A®B. 707382 -2 43 5290838BB48 01029
7 -15.212%13926. 82 1%598. 47 9DD6. 369141 340.373474
8 233.4244€3800041446. 51#H24203060 199. 356506
9 -175. 750¥04. 816198B%. 821861 272.267731 17.65
10 (56.60900464. 182388 -12B258FB1B1$.5753967
11 (-115. 30500®M. 56 744%. 159256 32.249302 472. 3
12 |-395. 98511%8B. 6041B8B4B. 300735 98.311966 40. 8¢
13 |(-58.728813R2.516BY%. 9765%5®. 143646 22.885551
14 (316.159882 191521814481 -1274.3BRADZ9
15 (267.551-123582%96556. 498352 13D HABOU2
16 |-59.8726X0118. 75503%. 179184 17.986374 126. 5
17 |-167.446899 404.004425 89.689842 21
18 |123.880964 664832892 064629233FM. 850113
19 [-97.41127372. 4516388B. 728432 151.893845 400. 7
20 |[-189. 94136®. 634338 13958 DB2BIBIB.5681717
21 (147.476121.121750 123.4890090 198. 466431
22 |168.69552482. 628235 1BX.TBDEH 256. 777191
23 |466.524017 48.5430591.9880829 3. 0%4652B55286
24 |-96.707824286. 3002H88. 300476 23870333809
25 |-159.994415 8368936410.48354078 3 155.542038
26 |124.722549 68.71%%563855.123 7357540. 974396
27 |765.235229 351.720734 289.651245 23

2D

e,b os



T/UWA09.1- 202%

The code word

i nd

28 1241. 708288%.616089 32120 931FHBM.0327087

29 11.66573¥41. 787BB. 943237 249.341492 187.5
30 |-58.40153464.893921 223.540710 343.499237
31|-53.936222 -3 1357.53 82396690 6 102.5857514 150. 9
32 (21.01630%5. 413289852629 207.617325 200. €
33]10.3510093 -34D2882MEH A 200946. 219879

34 13.016294 200. A2 NBLD 36 119 .5781.53217493 2 3

35 |-63.06820%7. 047424807 646.101D4231442341

36 |177.134491 163.83D048687 t0MB4. NRB7 ZF¥ 3827

37 ]146.081257 -38201875%5Q36 13 633. 753296 87.96
38 1-169.514145 224526 945432.069133600161T7

39 |120.640579 -1 9420.52. 7440837 B 6 5BMB5. 7586 36

40 |100. 166489. 8004£®.3715812007. 46521N8. 487724

41 ({45.016270 65. 268402 -417. 210M16.8445689 4 3
42 |347.15028Q.9922109. 20550D6. 726746 38.139465
43]|194.945053 -993838728B8.0504657 213.550888

44 1-129. 3573A4®B. 776312.334653049. 011282. 851349

45 |31.40356087.4849009 . 264129. 3539252582.01 0 2585 21

46 |-262. 82601KhH. 488BB.1219 115HU7. 742828 284.209808

47 |-60. 193638. 268238 -3 51.5193 81369104 5 9 194.001358

48 |-317.3768B88Q. 991592 144. 7358009 76.405945

49 194, 797tB2B. 669PH.7555389 -1 711, 27271663398

50 |-252.915497 21815293337 349.8996389 233. 8
51 |-216.871674 -39AD. BTEEHMEEE4 7T 7779 232.499542

52 |-85.279602 -1 88.48.83881T181% 8 4 8 7057 &. 46 4539
53|245.224226.197693 303.517245.46343738 63.986469
54 |-236.141190 5903106038300 -1 9208.41 943631836 8

55 (|134.146214 90243739B83809 -7 55 301863968534

56 |-270. 71273@B. 983887 315. 45468.9169 7346 119.656967
57 1-31.662683 5.897125 2. 45132055140 53
58 |729.026001 257728%B8F1B61713 41.570004

59 |-8004160 261. 090393 -2 0129. 24. 8843621994 7 51. 31
60 |-158. 006607 145. 411636 -2 35 .516665 57430990 174
61 |310. 425851598225 47.160507 402.864685
62 |50.817089893.5760146616917@289.549042 349.112793

63 |-279.980255 181. 742002.4787567 117 . 8145561.90211307

64 |237.036133 177.224197 174.540649 3 (
65 (358.0100472. 3928384699339 -31RB.7HBA804

66 [539. 975342 455 . 77RB.7B%H1 842079 . 19121.670337 1 1 4

67 |-45. 966 11437 . 063065 1384, 3A20@2B00.4 49684

2



T/UWA09.1- 202%

The code word

i nd
429.404493871758 462. 8201349646 47.656757
486. 05525806024236. 431915 346.355042 134. 4
-93.3734%116. 28 F+rFB®3B. 8303635 731.280029 355. 4
-309.597534 127049 B EBA.B24 82%78. 342346
315.710754 -113635@%HB6/04401 8457 151. 386566
54.277527 575. 9B5®B6PM35638 116. 32BG449H0006
2.422986 -1 7185 A.36L RV M4 9 -4 DR2A.A5DAON
265.604034 144.857193 -72.41640@85%580612 19
45.641788 312. 33479.8915 3®77.91 9115070.2 4 81 3 8
65.918320 -1 3115.07. 37TR1R101 4 36 0 2 3 662. 466064
-159. 69 7B38B. 035385 244.15164663.1819397381.940033
230.185868. 364U7724. 252045 174.231308 92.06

-76.53991846. 5400%219. 299 14657 . 50238.7845375

-118. 2768B85B. 540038PH. 180H3.15518M9. 331772

61.141945, 508.815582, 44d8B.931915, 527.722839, 47

O |IN[fOfO | MW |INIP|IOlO|O|N|O|O|MMW|IN|P|IOJlO|OO(IN|O|]O || W|IN|[FR|O|O|0

Ol O |||l |(|OW|[W|[W|[W[W|[W|[W|[W|[W|[W | |(N|IN|IN|[YNIN|INININ|N|NJo|lo

-131.588L&G7. 306580 485.843109 63.184635
94.761421 97.92314145.8325256 1792203034002
520.2488396.993576 51.674213 101.569778
24.2685-203. 1553823. 396ANB.4644540%7. 271484
-111. 4380%%. 30586%. 804260 309.8880092 138.0
-82.6228%46. 742317 -1 2%.47. NP6 1 566.830811
29.3359-828. 033209821252 .080298.548294
233. 433569658308 -4 44.68.9202285216 9 0 505 9 8
40. 0635-808. 1272603%. 214324408 . 6803 0&. 242096
-40. 04942886. 5596092 141.962418 62.360870
189. 553772 837886 2308014.29580B.4939610
403.209381 -:17889832FAB6583F&7A. 518097
457.780670 167.1-0898267368.39139318¥94 813095
203.49951.27173484361987r602A. 090157 163.226791
-101. 3862A5.77362580. 759399 S5522BBAR5 2
-103. 929469%19. 284943 -12D183B253BP 6 334.475250
91-144.490921 228609 737p74421 97 4 417.479828
100[264. 139496 -222883064A®.7380383 103.886513
101377.383392 3013226834285 -33@296D3493B6
102 -173.476822 54327 BB R27 B 65438.1892284
103 245. 283829957413 457.927094 321.619659
104 -131. 979093&. 226F®B.0602535 320. 700684 101. 8
105 6. 157870 2097 794DHBPR58558B8B. 070190
106/-3.69051147%5.1206476. 9548BDB. 629BR®. 939194
107, -66. 380966 530007222868 -1 8117. 71.3110001322 7

2



T/UWA09.1- 202%

The code word
i nd
108 -128. 159744 55. 080285742. 56 92210. 3GH.0BB4065
109 -201.901703 82420 b6839768 231883 4. 213501
110/205. 063766 462. 995686297 2209. 845®B4544760
111{327.753088.080566 -8233084%83B514 279.670837
112/-25.943148 122.535789 106. 418846 52
113/126. 005486 -1 8557.. 098437897586 -329481BAGB04
114204.1498880465009 -3 15.81.9543184619 886 1 2 7
115/-86.873349184. 818848 21.891417163. 217682 142.845123
116{117.195232. 43226%. 50128.268471905. 391930
117/ -282. 344055621487 202. 4404646411032 49. 988632
118/ -149. 2383l213. 226227 742.572449 467.619019
119/-55.879326 65.6584936 3287.2086130 21
120/243.9384P8.829315 10. 253110979. 561493 480. 966309
121 -268.738800 92.606926 8.622302 6 4
122/ -90.888931 497. 001BMQ772558BD. BABS5EB467 4
123 -46.7650482 288.78587@051315596P86225%98

4

5

6

7

8

124/-399. 703735 89.198013 259.508423 29
125 -146. 542116%5. 395798 -32O83BHBHFILG1 100.641792
126/-148.101120 68438680540 -1 6112.36. 37770207 7
127134.723831 320.460175 349.293152 23
128/-35. 73504%B2. 96226.8472058188. 628357 271.610901

Tabl e B. 4fAdmedelcd sk on L SaFt ivoenc t,ors eqcucanntt ei szt agecodeba
| sf _stage2_ _CB2 _ | br

I nde code word

1 243.40940®M. 480858 389.801025 181.432846

2 696.3402AMP. 063507 446.367493 236.489014

3 -393.174835 62167 979206541 9104

4 74.848740 27.57%3®6081179 285.320068

5 116. 75298356941009. 929138 113.496178

6 -225. 366180HN. 13 F44.64279%686. 845917

7 242.165924 -182833333@4B78229

8 1l 7A7H58 66. 509262 109. 463470 87.6

9 -253. 711777 323. 79343873.0053680338.500244

10 160. 0678488. 665115 -2 B4 4ADDBDHH7

11 |60.68831745. 08 7DBT. 6195BB. 485458

12 |21.42938%0. 08048B.041151728. 452370

13 |-52.254628%. 956037143. 85271.7B87478

14 |12.098438 4783009 4180201.9933 48 2 2

B



T/UWA09.1- 202%

nde code word

15 -37.458061 288.877838 10. 201681 4
16 2.881128 4503 6B.78HER0B 767

17 83. 777214 151. 4011514 322.103760 24
18 |-316.890259 62B. BIBHEBS 192.355240

19 |511.08448338.957230 361.529755 198.506775
20 |72.080055 -108 991 B334L.615704 2 9 4

21 |-98.0127%389. 761 76/8. 415688 178.787384

22 |-265.631104 44640786037 823.557129

23 |-168.251541 702. 90B.62084523 207.797424

24 305.986115 272. 7'B®%B1H31766 292.596832

25 -788. 239197 239. 27%261921.7844467 113. 054337

26 |258.902333.383Z756®P. 5860K.619171

27 -:121. 466507 293405823 B0 272.726562

28 39.1027165. 410%#DD0V. 241791 313.644287

29 |-10.40501485. 301:2rD. 17 7D0V®. 207581

30 101.790581 621398802460 392.750671

31 |-239. 7516BY. 905P0M. 6833A®&. 936493

32 |-155.268570 119. 0315922.2250656 79.837418

33 131.482040811 8 6 . 6 B®135.00. 5815897126 1

34 |200.261765 4332248748935 433.448395

35 |-94. 15504%. 422302 131.647949 330.752167
36 |311.755371 50. 65624%.6572540 49.977379

37 |-312. 4150D1B. 18073275406 138.695938

38 |209.342743 687.1464278403741 184.681885

39 114.690254 171.625977 181. 704712 2
40 -381. 7379716354 -1 1167.94. 0392501459 6

41 |90.773233.356819 7693831.29 00757 6.0

42 671.235840 -11236722BR2B57617

43 371.775330344244 951 AASIBA96 5

4 4 -:193. 736/518.88844770. 84754R. 722527

45 141, 227846, 522247 236.406113 184. 287979
46 -26898889 352.7091®&. 7546739. 056961

47 -221.551165H9A. 2586245, 718758 479.259888

48 |676.735718 362943088865 175.913193

49 |50.82125%1.166016 9B1B078586 92

50 |[382.69398%2620680.908813 676.854553

51 |-80.2153082. 48360DMB. 045PPD. 799927

52 |53.088028 1989337462608 77.658592

53 17.863188 292. 2661687.51404736 71.577980

54 120.33751%30242464. 2652A87.812256

55 -394. 066956 219.687286 295. 375671 7 4

2



T/UWA09.1- 202%

I nde code word
56 179.9968392. 67 +r588HK. 94086612436
57 58.660305, 336. 422008.490808l010. 187775,
58 42.412331 13.5196838014 112.433083 ]
59 |266.368958 -1021287HP8BR.7994812
60 |78.7196-830.5078714 -43968758598D7
61 411, 224457 STAS5 6261827 65814
6 2 196.090912 137.380432 57.631134 5
63 -123.9023888. 127167 -12388228B091
-302. 25%1:38%86. 747955 204.819641 551.967896
-:393.0128%.0004662 -1 623.65 0%5BXRRX 8
-127.849014 13347 38PWWV.2210571
21.23888%2.22528B3. 344681 734.341736
10.870827 6. 983592188196 175.038879
-432.968610M. 99253%4. 377045 243.536591
180. 154404, 423.220062, 163. 796448, and 72.45642
-452.403168 13543202013 512298997463
38.9096-37877390 262.278534 613.609680
-47.382014069. 140800 1B DEBEIBO
425, 121%5B2. 733276 228908598009
182.0710266. 4426908. 257846941620
2.062111 224.044220 155.120468 ]

38.487388.9995130/)9. 859161R29. 361366

162.551880

67.492264 290.018524 4

436. 42384861989MP74. 0499040984505609

363.950043

-2522088HB.3BHB6564

248. 3733856.

78838®.124943R%8. 337593

425. 436361661883B. 625412 116.543587
-82.38101963. 117569 114.577087 70. 018883
253%42302523.466125 201. 246658 378.887482

-:131. 377869

Sl eE6. 2BEBIB 760086

566. 46327246.

3448BIB. 164806.7413437

390.181871.196930 343198399

446. 6892485655321 . 963715 233.878906
77.6663-231.525879 320.331818 256. 978943
367.632355 216.511093 243.643234 1
657.771362 -83.1689259 2 283.212250

-460. 604584

635§.79 3515195.2100403 35. 756

226.5868§M%.6584587 -4 233.34 03B00IBD 6

417.72280672924764. 180B8B. 7425609

167.272@89.

216431 22755736331

O O | O|O|O©|O©W|OW|0|||[W|[W|[W|[([W|[W|[W||([VN[([VN(VN[(VN(N(YN|IN|IN|IN[N|ojololo|Oo | O
OO |INVN|P|IOJlO|O(N|O|]O || WOIN|P|OJlO|O|IN[fO|O || W|IN|P|O|lO|O|N|O |0 |PM

284 . 334707 8B.

79558%. 789Z7BIW 18359

ys)



T/UWA09.1- 202%

I nde code word

97 -132.045181 395.118500 158. 724670 21
98 301.987098994329080. 34946612. 502075

99 578.751221 626. 476074 518. 695251 3
100|257.3788€61404896 135.438293 242.261215
101|132. 840521%1. 8845.2454656 241.139893
102|22.451145 25686845467 6521521

103|-132.091+338B. 95485.10585914 239.968750

104 |-34.870519781. 21+7778B. 1814B8B. 647217
105|449.159275-237.710693 -386886B54054 4

106|-20. 1924M0R1. 768494 4596 803382

107]|-29. 97930631. 198029 703.003723 443.174042
108|591. 450-2870693%38. 5275843. 932785

109|-472.069BH6 679260 528.279358 340.102905
110|114.742538. 570Z83%10. 955597 145.624893
111(-292.186951 138.453705 13.866644 2]
112|307.743439 342895538049 267.321228
113|-33.110419772. 1388B%®%. 525803 26.2962140
114|246.703857 3052353664837 83.845627
115(-102.935699 587.943848 636. 555054 5 7
116|-145. 24231%. 349PBD. 720276 21.209959
117|142.747462.29862214 950828358

118(234.382019 261.100342 365.964935 3
119|684. 732361 396. 31085301056 181.284805

120|-241. 69006B. 369825. 536865 491.443207
121|-100.938423 31374483K15.3904236

122|-698.902588 653. 362431.3%628299 431.230652
123|-15.9952814 31.3581892229 3.822088
124)1-432.100098 3286058 7AA20.0324028

125|-354. 31308HD. 696030 75.725403 181.9914009
126|-447.009247 18966982420 245. 110306

127 |77.6734-77057706 3 1I3IF.9BDRIPL1

128|-162. 106491 13668303036 26.008549

Table B. 45 drCcpwdebioskon LSF VectdorstQgant  Tharido®ubve
| sf _stage2_ _CB3_1I| br
I nde code word
L -120.8586848B56027 54.656181 64.874451 12
20.630352 458.284790
) 54.381855 -2 1267. 95. 0665161691704 6 0 6 1.014068
17.655251 6.228757

o]



T/UWA09.1- 202%

I nde code word
-288%160 1 5448. .0454052D9776. 8 29315 285. 749939
3 195. 247452 132.268265
-141. 35689683852978325 75.814301 73.956757
4 249.112961 100.836151
-395.490082 -113075. . 1936838683515 6-4 4 B9 6 8 7 8
> 9.040785 9 9.33171
297.102%86 66-1283703-2383828®5045662
° 90.5266GB4119183
174. 266D35 852907978733 31.690355 302.096497
! 135.048508 114.836746
-101. 04323895B474. 228592  -33414.. 024658362727
8 149 2A88B7.257492
61.336628 37.914291 10.385083 105. 6488
° 109. 1338385720398
10 57.522432206500. 797419121199150620
650. 165649 423.3949538
11 -73.722B46Q. 067551 -319410. . 549255508118 2 7 8
-10. 986B®.77267638
-108. 40668362435. 7T00H.2D689B17. 448340
L2 0.249742 0.1236009
13 152. 156693 1 e3B.. ABHBH4 -8645..692832133716
-83.32518K¥.856110
14 486.470673 Sl g7.8BE36HAN6. 576614 96.876122
25.852430 7.105801
r -983.513672 399.680298 283.328339 145. 344
-53.572399 39.212997
-220.664289886832 179.123917 401.111053 34 (
te 159.414078 69.568336
-105. 1381530 51. 9461 48.8P6BL1T 48694038
L7 141. 778366 128.125656
-263. 076965 254 . 404529.9310 7458336592670
18 -73.605690 22.996130
-29.157436 69.8782869640346.267282106
1o -3.849262 4.497209
-24.43519%. 26998288878 206. 267960 83.080887
20 0. 37784%. 230667
-187.647476 -217831. . 924143185832  -6275.53. 4706723164 6
21 23.068657 10. 287804
-:172.61-920867079@355428387349H1P. 383221
22 -111.650-289. 822540
» 3 27.315220. 49167529380. 704071 712.483704

168. 06&@&B®@2 497314




T/UWA09.1- 202%

I nde code word
144. 456070 74 . 448094.8268 1-23B8.7B300& 32
24 50.3446818720192
71.0398614 -8 11 61.342874°P498 B 6-D2945453995
25 276. 474935753235
6.60148B.259655385. 8476803088298 5754517
26 46. 2714834693810
. 114.541161 -6 2.642D26701F 9 267.284790 92.719643
138.007202 0.382021
39.763425.20218383%8%42. 130184 56.940830
28 87.226730 38.288715
21.4684%%. 728140456 9803PP3396999
29 36.986813 13. 436744
4.862749%.8276G94863769. 613624732239
30 -554.339478, 19.752028
6.885025. DD5204. 01-88466963974 31.702078
31 -84.178284 256.128448
-192.0038450698850484385397907934586
32 44.3272660866009
-125.266785 137. 13102064 8108.96 2232383
33 -123. 2289382748444
184.016785 264. 05346838953 D1285896939
3 397.860321 90.333214
80.9034486319683 58842973811 138.443069
35 -390.676544 205.455032
36 -132. 122890576950 -2110. 63. 7373476448 6 174.604553
16.8556d15933849
88.327940®8.666840 137.3563814 33.944885 67,
37 20. 773945 24 . 755754
38 -345. 48371860803 67.980339 83.968163 23
-11. 47583268600
178. 482002D34%5@28635B3943988.1224
39 176. 098663 124. 763161
-26. 483379 2D1 65BH39D4 4B3 B.1B8REHIP3 3
40 -384. 421143 48. 723835
62. 266487 7147B38. 7898387385208 183.125153
a1 -185. 326994693787
53.820332 81.5359%548 98 9894429 2 40 .
42 119.502266 147.300720
254.267975 70. 161442246257 46237 . 3F3 1LAA 730
43 -19.954918 38.457348
82.691D26G5630274 185. 699®5837530280. 139053
44 109.889763 58.255798

B




T/UWA09.1- 202%

I nde code word
244. 058220 19928624389 132.944275 46. 770733
45 22.38422599370
-236. 752483883982652856321946426300
46 -12.912512 69.587036
91.8924£L462.573792 -5381.44. 19975 B 6 3995
47 88.949524 50.423519
417.44890975248 . 358078123352 4.9324614
48 -0. 540782 29.553900
-150. 129854058929 114.207970 211.513779 194
49 -268.67-3P35467438
66.813667 16. 556433 26.886477 15.41414
>0 -7.9444®m®.5863844
302.242676 324.145844 329.172577 244. 0852
o 87.874321 56.691006
5 5 -36.6837394. 869324 -2870..1117401BBH 79376
-157. 658283447487
108.1321083 97 . 2825486314 2D 170 .78. 2430318007 1
>3 17115985 446. 059509
244. 6980835984222 598. 742182.71286 3483 0. 457870
>4 -101.3883D20450
-70.319702 A1BZ7 22630 D9 85.655022 303.577606
> 59.2474@24811310
. -215. 468704 348.959717 8§3dB1UBO9171 90.74236
84.431984 36.955971
5 5 -36.783245 69.040504 133.008469 157.6555
-34.7058%22879082
c g -73.992271 343.43808B443UB. 73848368405
77.2514%2522530
£ o 200. 285736 120. OB116PV® 749115, 84107.967583 15 2
-164. 643035228683
110. 406593 221.153152-36.9220662363 56. 0623HF
60 27.389439072336
-588.96838449-8P482743179 46. 453411 157.052521
61 44.954498 34.388012
526.9780B386041425.1892.52028B. 602249
62 253. 74435891441
239. 768356 128, D2HUPBVA0 74840861633
63 37.230545 13.897585
64 32.48242%92. 0684974450638 523.904236 267.373016

4. 4127833. 777256




T/UWA09.1- 202:
Tabl ecBdad#loeSF parameter mean vector

—
-0
@

index value

o

816.510986

2231.826660

3647.142334

5062. 458008

6477. 773682

7893.089355

9308.405029

10723. 720703

olN|jojlu|r|lw|N|R |5

9 12139.036377

10 13554.352051

11 14969.667725

12 16383398

13 17800. 299072

14 19215.614746

15 20630.930420

16 22046.246094

Tabl et Bh &0 foband di vision of frequency doma

Starting/endbagdpdiwtsi oh sub

o, 4, 8, 12, 16, 20, 24, 28, 32, 36,

40, 48, 56, ©686, 1IR8,802088

132, 144, 160, 176, 196, 216, 240, 264, 292, 320

352, 384, 416, 448, 480, 512, 544, 576, 608, 640

672, 704, 736, 768, 800, 832, 864, 896, 928, 102

Table B.48 Table of preset valwues for

Indexing index value

0 2,768

2,791

146,791

293,791

439,791

585,791

731, 791

878,791

2,815

79,815

|0 (N0~ ]|W|N|PF

158,815

[y
o




T/UWA09.1- 202%

Indexing index value
11 236,815
12 315 and 815
13 394,815
14 473,815
15 551 815
16 630 and 815
17 709 and 815
18 788 815
19 866 815
20 945 815
21 2,838
22 54,88
23 108,838
24 162,838
25 216,838
26 269,838
27 323,838
28 377,838
29 431,838
30 485,838
31 539,838
32 593,838
33 647,838
34 701 838
35 755 838
36 808 838
37 862 838
38 916 838
39 970 838
40 2,861
41 41,861
42 82,861
43 123 861
44 164,861
45 205,861
46 246,861
47 287,861
48 328,861
49 369,861
50 410 861
51 451,861




T/UWA09.1- 202%

Indexing index value
52 492,861
53 532,861
54 573,861
55 614 861
56 655 861
57 696,861
58 737 861
59 778,861
60 819 861
61 860 and 861
62 901 861
63 942,861
64 983,86
65 2,884
66 34,884
67 68,884
68 102,884
69 137,884
70 171,884
71 205,884
72 239,884
73 273,884
74 307,884
75 341,884
76 375,884
77 410 884
78 444 884
79 478,884
80 512,884
81 546,884
82 580 884
83 614,884
84 649,884
85 683 and 884
86 717 884
87 751 884
88 785 884
89 819 884
90 853 and 884
91 887, 884
92 922 884




T/UWA09.1- 202%

Indexing index value
93 956,884
94 990 884
95 2,908
96 29,908
97 59,908
98 88,908
99 117,908
100 146,908
101 176,908
102 205,908
103 234,908
104 263,908
105 293,908
106 322908
107 351,908
108 380 908
109 410 908
110 439,908
111 468,908
112 497,908
113 527,908
114 556,908
115 585,908
116 614,908
117 644,908
118 673,908
119 702 and 908
120 731,908
121 761 908
122 790 908
123 819,908
124 848,908
125 878,908
126 907 and 908
127 936, 908
128 965 908
129 995 908
130 2,931
131 27,931
132 54,931
133 81,931




T/UWA09.1- 202%

Indexing index value
134 108,931
135 135,931
136 162,931
137 189,931
138 216,931
139 243,931
140 269,931
141 296,931
142 323,931
143 350,931
144 377,931
145 404931
146 431,931
147 458,931
148 485,931
149 512,931
150 539,931
151 566,931
152 593,931
153 620,931
154 647,931
155 674,931
156 701 931
157 728 931
158 755,931
159 781,931
160 808 931
161 835,931
162 862,931
163 889,931
164 916 and 931
165 943 931
166 970 931
167 997 931
168 2,954
169 25,954
170 50,954
171 75,954
172 100,954
173 125,954
174 150,954




T/UWA09.1- 202%

Indexing index value
175 175,954
176 200954
177 225,954
178 250,954
179 275,954
180 300 954
181 325,954
182 350,954
183 375,954
184 400 9%
185 425,954
186 450,954
187 475,954
188 500 954
189 524,954
190 549,954
191 574,954
192 599,954
193 624,954
194 649,954
195 674,954
196 699,954
197 724 954
198 749,954
199 774,954
200 799,954
201 824,954
202 849,954
203 874,954
204 899,954
205 924 and 954
206 949 and 954
207 974 and 954
208 999 954
209 2,977
210 23,977
211 47,977
212 70,977
213 93,977
214 116,977
215 140,977




T/UWA09.1- 202%

Indexing index value
216 163,977
217 186,977
218 209,977
219 233,977
220 256,977
221 279,977
222 303,977
223 326977
224 349,977
225 372,977
226 396,977
227 419,977
228 442,977
229 465,977
230 489,977
231 512,977
232 535,977
233 559,977
234 582,977
235 605,977
236 628,977
237 652,977
238 675,977
239 698,977
240 721,977
241 745,977
242 768 977
243 791,977
244 815 977
245 838,977
246 861,977
247 884,977
248 908 977
249 931 977
250 954 and 977
251 977,977
252 1001 977
253 21001
254 231001
255 46 1001
256 68 1001




T/UWA09.1- 202%

Indexing index value
257 91 1001
258 114 1001
259 137,1001
260 159 1001
261 182,1001
262 205 1001
263 228 1001
264 250 1001
265 2731001
266 296 1001
267 319 1001
268 341 1001
269 364 1001
270 387 1001
271 410 1001
272 432 1001
273 455 1001
274 478 1001
275 501 and 1001
276 523 1001
277 546 1001
278 569 1001
279 592 1001
280 614 1001
281 637,1001
282 660 1001
283 683 1001
284 705 1001
285 728 1001
286 751 1001
287 774 1001
288 796,1001
289 819 1001
290 842 1001
291 865 1001
292 887 and 1001
293 910 1001
294 933 1001
295 956 1001
296 978 1001
297 1001 1001

g




T/UWA09.1- 202%

Indexing index value
298 2 256
299 2,230
300 128 230
301 256 230
302 384,230
303 512 230
304 640 230
305 768 230
306 896,230
307 2 205
308 73,205
309 146 205
310 219 and 205
311 293,205
312 366,205
313 439,205
314 512 205
315 585 205
316 658 205
317 731205
318 805 and 205
319 878 205
320 951 205
321 2 179
322 49,179
323 98,179
324 146 and 179
325 195,179
326 244,179
327 293179
328 341,179
329 390 179
330 439,179
331 488,179
332 536 179
333 585179
334 634 179
335 683,179
336 731 179
337 780 and 179
338 829179




T/UWA09.1- 202%

Indexing index value
339 878 179
340 926 179
341 975 179
342 2,154
343 38,154
344 76 154
345 114 and 154
346 152 and 154
347 190 and 154
348 228,154
349 265 154
350 303 154
351 341,154
352 379,154
353 417,154
354 455 154
355 493,154
356 531154
357 569 154
358 607 154
359 645 154
360 683,154
361 721 154
362 759 154
363 796 154
364 834,154
365 872 154
366 910 154
367 948 154
368 986 154
369 2 2
370 11 2
371 23.2
372 34.2
373 45.2
374 56.2
375 68.2
376 79.2
377 90.2
378 1012
379 1132




T/UWA09.1- 202%

Indexing index value
380 124 2
381 135 2
382 146 2
383 158 2
384 169 2
385 180 2
386 191 2
387 203 2
388 2142
389 2252
390 236 2
391 248 2
392 2592
393 2702
394 281 2
395 293 2
396 304 2
397 3152
398 3262
399 332
400 3492
401 360 2
402 371 2
403 383 2
404 394 2
405 4052
406 416 2
407 428 2
408 439 2
409 450 2
410 461 2
411 473 2
412 484 2
413 495 2
414 506 2
415 518 2
416 5292
417 540 2
418 551 2
419 563 2
420 574 2




T/UWA09.1- 202%

Indexing index value
421 585 2
422 596 2
423 608 2
424 619 2
425 630 2
426 641 2
427 653 2
428 664 2
429 6752
430 686 2
431 698 2
432 709 2
433 720 2
434 731 2
435 743 2
436 754 2
437 765 2
438 7762
439 788 2
440 799 2
441 810 2
442 821 2
443 833 2
444 844 2
445 855 2
446 866 2
447 878 2
448 889 2
449 900 2
450 911 2
451 923 2
452 934 2
453 945 2
454 956 2
455 968 2
456 979 2
457 990 2
458 1001 2
459 10132
460 2 12
461 11 and 12




T/UWA09.1- 202%

Indexing index value
462 23 December
463 3412
464 46 and 12
465 57 12
466 68 12
467 80 12
468 91 12
469 102 and 12
470 114 and 12
471 125 and 12
472 137 12
473 148 12
474 159 12
475 171 12
476 182 12
477 193 12
478 20512
479 216 12
480 22812
481 23912
482 250 12
483 262 12
484 273 12
485 284 12
486 296 12
487 307 12
488 31912
489 330 12
490 34112
491 35312
492 364 12
493 37512
494 387 12
495 398 12
496 410 12
497 421 12
498 432 12
499 444 12
500 455 12
501 466 12
502 478 12




T/UWA09.1- 202%

Indexing index value
503 489 12
504 501 12
505 512 12
506 523 12
507 535 12
508 546 12
509 558 12
510 569 12
511 580 12
512 592 12
513 603 12
514 614 12
515 626 12
516 637 12
517 649 12
518 660 12
519 671 12
520 683 12
521 694 12
522 705 12
523 717 12
524 728 12
525 740 12
526 751 12
527 762 12
528 77412
529 785 12
530 796 12
531 808 12
532 819 12
533 83112
534 842 12
535 85312
536 865 12
537 876 12
538 887 12
539 899 12
540 910 12
541 922 12
542 933 12
543 944 12




T/UWA09.1- 202%

Indexing index value
544 956 12
545 967 12
546 978 12
547 990 12
548 1001 12
549 1013 12
550 2 23
551 11 23
552 23,23
553 34 23
554 46 and 23
555 57.23
556 68,23
557 80 23
558 91 23
559 102 23
560 114 23
561 12523
562 137 23
563 148 23
564 159 23
565 171 23
566 182 23
567 193,23
568 205 and 23
569 216, 23
570 228, 23
571 239 and 23
572 250 23
573 262 23
574 273 23
575 284 23
576 296 23
577 307 23
578 319 23
579 330 23
580 341 23
581 35323
582 364 23
583 375 23
584 387 23




T/UWA09.1- 202%

Indexing index value
585 398 23
586 410 23
587 421 23
588 43223
589 444 23
590 455 23
591 466 23
592 478 23
593 489 23
594 501 23
595 512 23
596 523 23
597 535 23
598 546 23
599 558 23
600 569 23
601 580 23
602 592 23
603 603 23
604 614 23
605 626 23
606 637 23
607 649 23
608 660 23
609 67123
610 683 23
611 694 23
612 705 23
613 717 23
614 728 23
615 740 23
616 751 23
617 762 23
618 774 23
619 785 23
620 796 23
621 808 23
622 819 23
623 831 23
624 842 23
625 853 23




T/UWA09.1- 202%

Indexing index value
626 865 23
627 876 23
628 887 23
629 899 23
630 910 23
631 922 23
632 933 23
633 944 23
634 956 23
635 967 23
636 978 23
637 990 23
638 1001 23
639 1013 23
640 2 35
641 12 35
642 231035
643 35,35
644 47 and 35
645 58 and 35
646 70 and 35
647 81.35
648 93 35
649 105 and 35
650 116 35
651 128 35
652 140 and 35
653 151 35
654 163 35
655 175 35
656 186 35
657 19835
658 209 35
659 221 35
660 23335
661 244 35
662 256 35
663 268 35
664 279 35
665 291 35
666 303, 35




T/UWA09.1- 202%

Indexing index value
667 314 35
668 326, 35
669 337 and 35
670 349 and 35
671 361 35
672 372 35
673 384 35
674 396 35
675 407 35
676 419 35
677 431 35
678 442 35
679 454 35
680 465 35
681 477 35
682 489 35
683 500 35
684 512 35
685 524 35
686 535, 35
687 547 35
688 559 35
689 570 35
690 582 35
691 593 35
692 605 35
693 617 35
694 628 35
695 640 35
696 652 35
697 663 35
698 675 35
699 687 35
700 698 35
701 710 35
702 721 35
703 73335
704 745 35
705 756 35
706 768 35
707 780 35




T/UWA09.1- 202%

Indexing index value
708 791 35
709 803 35
710 815 35
711 826 35
712 838 35
713 849 35
714 861 35
715 87335
716 884 35
717 896 35
718 908 35
719 919 35
720 931 35
721 943 35
722 954 35
723 966 35
724 977 35
725 989 35
726 1001 35
727 1012 35
728 2 47
729 12 47
730 24 47
731 35t0 47
732 47, 47
733 59.47
734 71 47
735 82.47
736 94.47
737 106 47
738 118 47
739 129 47
740 141 47
741 153,47
742 165,47
743 177,47
744 188 47
745 200 47
746 212 47
747 224 47
748 23547




T/UWA09.1- 202%

Indexing index value
749 247 47
750 259 47
751 271 47
752 282 47
753 294 47
754 306 47
755 318 47
756 330 47
757 341 47
758 353 47
759 365 and 47
760 377 47
761 388 47
762 400 47
763 412 47
764 424 47
765 435 and 47
766 447, 47
767 459, 47
768 471, 47
769 483, 47
770 494 47
771 506 47
772 518 47
773 530 47
774 541 47
775 553 47
776 565 47
777 577 47
778 589 47
779 600 47
780 612 47
781 624 47
782 636 47
783 647 47
784 659 47
785 671 47
786 683,47
787 694 47
788 706 47
789 718 47




T/UWA09.1- 202%

Indexing index value
790 730 47
791 742 47
792 753 47
793 765 47
794 777 47
795 789 47
796 800 47
797 812 47
798 824 47
799 836 47
800 847 47
801 859 47
802 871 47
803 883 47
804 895 47
805 906 47
806 918 47
807 930 47
808 942 47
809 953 47
810 965 47
811 977 47
812 989 47
813 1000 47
814 1012 47
815 2 58
816 12 58
817 24 and 58
818 36 and 58
819 48 and 58
820 60 and 58
821 72 58
822 84.58
823 96.58
824 108 58
825 120 58
826 133.58
827 145,58
828 157 and 58
829 169 and 58
830 181 58




T/UWA09.1- 202%

Indexing index value
831 193 58
832 205 58
833 217 58
834 229 58
835 241 58
836 253.58
837 265 58
838 277.58
839 289 58
840 301 58
841 313 58
842 325 58
843 337.58
844 349 58
845 361 58
846 373 58
847 386 ands8
848 398 58
849 410 58
850 422 58
851 434 58
852 446 58
853 458 and 58
854 470 and 58
855 482 58
856 494 58
857 506 and 58
858 518, 58
859 530, 58
860 542 58
861 554 58
862 566 and 58
863 578 and 58
864 590 58
865 602 58
866 614 58
867 626 58
868 638 58
869 651 58
870 663 58
871 675 58




T/UWA09.1- 202%

Indexing index value
872 687.58
873 699 58
874 711 58
875 723 58
876 735 58
877 747 58
878 759 58
879 771 58
880 783 58
881 795 58
882 807 58
883 819 58
884 831 58
885 843 58
886 855 B
887 867 58
888 879,58
889 891 58
890 904 58
891 916 58
892 928 58
893 940 58
894 952 58
895 964 58
896 976 58
897 988 58
898 1000 58
899 1012 58
900 2 70
901 12 70
902 2570
903 37 and 70
904 50-70
905 62 and 70
906 7570
907 87 and 70
908 100 70
909 112 70
910 125,70
911 137,70
912 150 70




T/UWA09.1- 202%

Indexing index value
913 162 70
914 175 70
915 187.70
916 200 70
917 212 70
918 22570
919 237,70
920 250 70
921 262 70
922 275 70
923 287 70
924 300 70
925 312 70
926 325 70
927 337 70
928 350 70
929 362 70
930 375 70
931 38770
932 400 70
933 412 70
934 425 70
935 43770
936 450 70
937 462 70
938 47570
939 487 70
940 500 70
941 512 70
942 52470
943 537 70
944 549 70
945 562 70
946 574 70
947 587 70
948 599 70
949 612 70
950 624 70
951 637 70
952 649 70
953 662 70




T/UWA09.1- 202%

Indexing index value
954 674 70
955 687 and 70
956 699 and 70
957 712 70
958 724 70
959 737 70
960 749 70
961 762 70
962 774 70
963 787 70
964 799 70
965 812 70
966 824 D
967 837,70
968 849,70
969 862 70
970 87470
971 887 70
972 899,70
973 912 70
974 924 70
975 937 70
976 949 70
977 962 70
978 974 70
979 987 70
980 999 70
981 1012 70
982 2 81
983 13 81
984 26 and 81
985 39 and 81
986 52 andd1
987 65 and 81
988 78 and 81
989 91 and 81
990 104 81
991 117,81
992 130 and 81
993 143,81
994 156,81
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Indexing index value
995 169 and 81
996 181 and 81
997 194 81
998 207,81
999 220 81
1000 233 81
1001 246 81
1002 259 81
1003 272,81
1004 28581
1005 298,81
1006 311 81
1007 324 81
1008 337 81
1009 350 81
1010 36381
1011 376,81
1012 389 81
1013 402 81
1014 415 81
1015 428 81
1016 441 81
1017 454 81
1018 467 81
1019 480 81
1020 493 81
1021 506 81
1022 518 81
1023 53181
1024 544 81
1025 557 81
1026 570 and 81
1027 583,81
1028 596 81
1029 609 81
1030 622 81
1031 635 81
1032 648 81
1033 661 81
1034 674 81
1035 687 81
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Indexing index value
1036 700 and 81
1037 713 81
1038 726 81
1039 739 and 81
1040 752 81
1041 765 8
1042 778 81
1043 791 and 81
1044 804 and 81
1045 817 and 81
1046 830 81
1047 843 81
1048 855 81
1049 868 81
1050 881 81
1051 894 81
1052 907 81
1053 920 81
1054 933 81
1055 946 81
1056 959 81
1057 972 81
1058 985 and 81
10 998 81
1060 1011 81
1061 2 93
1062 13 93
1063 27.93
1064 40 and 93
1065 54 93
1066 67 and 93
1067 81 and 93
1068 94 and 93
1069 108 93
1070 121,93
1071 135 and 93
1072 148 and 93
1073 162 93
1074 175 93
1075 189 and 93
1076 20293
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Indexing index value
1077 216 93

1078 22993

1079 243 93
1080 256 93
1081 269 93

1082 283 93
1083 296 93

1084 31093

1085 323 93
1086 337 93
1087 350 93
1088 364 93
1089 377,93

1090 391 93
1091 404 93
1092 418 93
1093 431 93
1094 445 93
1095 45893

1096 472 93
1097 485 93
1098 499 93
1099 512 93
1100 52593

1101 539 93

1102 552 93

1103 566 93
1104 579 93
1105 593 93
1106 606 93

1107 620 93
1108 633 93
1109 647,93

1110 660 93
1111 674 93
1112 687 93
1113 701 93
1114 714 93
1115 728 93
1116 741 93
1117 755 93
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Indexing index value
1118 768 93
1119 781 93
1120 795 and 93
1121 808 93
1122 822 93
1123 835 and 93
1124 849 93
1125 862 93
1126 876 and 93
1127 889 and 93
1128 903 and 93
1129 916 and 93
1130 930 and 93
1131 943 93
1132 957 and 93
1133 970 93
1134 984 and 93
1135 997 93
1136 1011 93
1137 2,105
1138 14,105
1139 28,105
1140 42 105
1141 56 and 105
1142 70 105
1143 84 and 105
1144 98 and 105
1145 112 and 105
1146 126 and 105
1147 140 and 105
1148 154 and 105
1149 168 and 105
1150 182,105
1151 196 and 105
1152 210 105
1153 224,105
1154 238105
1155 252 105
1156 267 105
1157 281 105
1158 295 and 105

yi3]
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Indexing index value
1159 309 105
1160 323 105
1161 337,105
1162 351105
1163 365 105
1164 37916
1165 393,105
1166 407 105
1167 421 105
1168 435 105
1169 449 105
1170 463 105
1171 477 105
1172 491,105
1173 505 105
1174 519 105
1175 533 105
1176 547,105
1177 561 105
1178 575 105
1179 589 105
1180 603 105
1181 617 105
1182 631 105
1183 645 105
1184 659 105
1185 673 105
1186 687 105
1187 701 105
1188 715 105
1189 729 105
1190 743 105
1191 757 105
1192 772 105
1193 786,105
1194 800 105
1195 814 105
1196 828 105
1197 842 105
1198 856 105
1199 870 105
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Indexing index value
1200 884,105
1201 898 and 105
1202 912 105
1203 926 105
1204 940 and 105
1205 954 and 105
1206 968 and 105
1207 982 and 105
1208 996 and 105
1209 1010 105
1210 2116
1211 15116
1212 30,116
1213 45,116
1214 59,116
1215 74 and 116
1216 89 and 116
1217 104 and 116
1218 119 and 116
1219 134 116
1220 148 and 116
1221 163 and 116
1222 178 and 116
1223 193,116
1224 208 116
1225 223 116
1226 237 116
1227 252 116
1228 267 116
1229 282 116
1230 297,116
1231 312 116
1232 326,116
1233 341 116
1234 356 116
1235 371116
1236 386 116
1237 401 116
1238 416 116
1239 430 116
1240 445 116
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Indexing index value
1241 460 116
1242 475 116
1243 490 116
1244 505 116
1245 519 116
1246 534 116
1247 549 116
1248 564 116
1249 579 116
1250 594 116
1251 608 116
122 623 116
1253 638 116
1254 653 116
1255 668 116
1256 683 116
1257 698 116
1258 712 116
1259 727 116
1260 742 116
1261 757 116
1262 772 116
1263 787 116
1264 801 116
1265 816 116
1266 831116
1267 846,116
1268 861 116
1269 876 116
1270 890 and 116
1271 905 116
1272 920 116
1273 935 116
1274 950 116
1275 965 116
1276 979 116
1277 994 116
1278 1009 and 116
1279 2 128
1280 16 128
1281 32128
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Indexing index value
1282 48 and 128
1283 64, 128
1284 80 and 128
1285 96 128
1286 112 128
1287 128, 128
1288 144 128
1289 160 128
1290 176 128
1291 192 128
1292 208 128
1293 224 128
1294 240 128
1295 256 128
1296 272 128
1297 288 128
1298 304 128
1299 320 128
1300 336 128
1301 352 128
1302 368 128
1303 384 128
1304 400 128
1305 416,128
1306 432 128
1307 448 128
1308 464 128
1309 480 128
1310 496 128
1311 512 128
1312 528 128
1313 544 128
1314 560 128
1315 576 128
1316 592 128
1317 608 128
1318 624 128
1319 640 128
1320 656 128
1321 672 128
1322 688128
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Tabl

Indexing index value
1323 704 128
1324 720 128
1325 736 128
1326 752 128
1327 768 128
1328 784 128
1329 800 128
1330 816 128
1331 832128
1332 848 128
1333 864 128
1334 880 128
1335 896 128
1336 912 128
1337 928 128
1338 944 128
1339 960 128
1340 976 128
1341 992 128
1342 1008 128

Tabl e Bf &% tTcakblTeri gonometric Function and

Indexing index value

0 0.000000
1 0.006136
2 0.012272
3 0.018407
4 0.024541
5 0.030675
6 0.036807
7 0.04293
8 0.049068
9 0.055195
10 0.061321
11 0.067444
12 0.073565
13 0.079682
14 0.085797
15 0.091909
16 0.098017

e
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Indexing index value
17 0.104122
18 0.110222
19 0.116319
20 0.122411
21 0.128498
22 0.134581
23 0.140658
24 0.146730
25 0.152797
26 0.158858
27 0.16813
28 0.170962
29 0.177004
30 0.183040
31 0.189069
32 0.195090,
33 0.201105
34 0.207111
35 0.213110
36 0.219101
37 0.225084
38 0.231058
39 0.237024
40 0.242980
41 0.248928
42 0.254866
43 0.260794
44 0.266713
45 0.272621
46 0.278520
47 0.284408
48 0.290285
49 0.296151
50 0.302006
51 0.307850
52 0.313682
53 0.319502
54 0.325310
55 0.331106
56 0.336890
57 0.342661
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Indexing index value
58 0.348419
59 0.354164
60 0.359895
61 0.365613
62 0.371317
63 0.377007
64 0.382683,
65 0.388345
66 0.393992
67 0.399624
68 0.405241
69 0.410843
70 0.416430
71 0.422000
72 0.427555
73 0.433094
74 0.438616
75 0.444122
76 0.449611
7 0.455084
78 0.460539
79 0.465977
80 0.471397
81 0.476799
82 0.482184
83 0.487550
84 0.492898
85 0.498228
86 0.5538
87 0.508830
88 0.514103
89 0.519356
90 0.524590
91 0.529804
92 0.534998
93 0.540171
94 0.545325
95 0.550458
96 0.555570,
97 0.560662
98 0.565732
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Indexing index value

99 0.570781
100 0.575808
101 0.580814
102 0.585798
103 0.590760
104 0.595699
105 0.6006L6

106 0.605511
107 0.610383
108 0.615232
109 0.620057
110 0.624860
111 0.629638
112 0.634393
113 0.639124
114 0.643832
115 0.648514
116 0.653173
117 0.657807
118 0.662416
119 0.667000
120 0.671559
121 0.676093
122 0.680601
123 0.685084
124 0.689541
125 0.693971
126 0.698376
127 0.702755
128 0.707107,
129 0.711432
130 0.715731
131 0.720003
132 0.724247
133 0.728464
134 0.732654
135 0.736817
136 0.740951
137 0.745058
138 0.749136
139 0.753187
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Indexing index value
140 0.757209
141 0.761202
142 0.765167
143 0.769103
144 0.773010
145 0.776888
146 0.780737
147 0.784557
148 0.788346
149 0.792107
150 0.795837
151 0.799537
152 0.803208
153 0.806848
154 0.810457
155 0.814036
156 0.817585
157 0.821102
158 0.824589
159 0.828045
160 0.831470,
161 0.834863
162 0.838225
163 0.841555
164 0.844854
165 0.848120
166 0.851355
167 0.854558
168 0.857729
169 0.860867
170 0.863973
171 0.867046
172 0.870087
173 0.873095
174 0.876070
175 0.879012
176 0.881921
177 0.884797
178 0.887610
179 0.890449
180 0.893224
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Indexing index value
181 0.895966
182 0.898674
183 0.901349
184 0.903989
185 0.906596
186 0.909168
187 0.911706
188 0.914210
189 0.916679
190 0.919114
191 0.921514
192 0.923880,
193 0.926210
194 0.928506
195 0.930767
196 0.932993
197 0.935184
198 0.937339
199 0.939459
200 0.941544
201 0.943593
202 0.945607
203 0.947586
204 0.949528
205 0.951435
206 0.953306
207 0.955141
208 0.956940
209 0.958703
210 0.960431
211 0.962121
212 0.963776
213 0.965394
214 0.966976
215 0.968522
216 0.970031
217 0.971504
218 0.972940
219 0.974339
220 0.975702
221 0.977028
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Indexing index value
222 0.978317
223 0.979570
224 0.980785,
225 0.981964
226 0.983105
227 0.984210
228 0.985278
229 0.986308
230 0.987301
231 0.988258
232 0.989177
233 0.990058
234 0.990903
235 0.991710
236 0.992480
237 0.993212
238 0.993907
239 0.994565
240 0.995185
241 0.995767
242 0.996313
243 0.996820
244 0.997290
245 0.997723
246 0.998118
247 0.998476
248 0.998795
249 0.999078
250 0.999322
251 0.999%9
252 0.999699
253 0.999831
254 0.999925
255 0.999981
256 1.000000
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Annex C(Informative)3D audiorendering
Cl Metadata restriction

For the metadata used in this Annex, the attributes and elements definedRMBBL20762 for content and
format ae used, and some attributes or-sldments defined in ITAR BS.20762 are restricted as follows.

For restrictions on audioProgramme, refer to Table C.1.

Table C.1Restrictions on audioProgramme

Attribute/subelement Restrictions Mandatory/optional
aud®Progr ammeNarnThe value contain Mandatory
bytes. Ot her wi s e,
start The duration defi Optional
end fields needs to b Optional
audio file. Other
audio file is wuse

For restrictions on audioContent, refer to Table C.2.

Table C.2 Restrictions on audioContent

Attribute/subelement Restrictions Mandatory/optional

audi oContent NNThe value <contaif Mandatory

bytes. Ot hei wi $e u

For restrictions on audioObiject, refer to Table C.3.

Table C.3Restrictions on audioObject

Attribute/subelement Restrictions Mandatory/optional

The value contain Mandatory

audi o Object )
bytes. Other wrsasacg

I't indicates the Optional
audi oObjectllaudi oObject. A ma

are supported.

For restrictions on audioStreamFormat, refer to Table C.4.

Table C.4Restrictions on audioStreamFormat

At t r/i sbauteemen't Restrictions Mandatory/ opt

) The value contaif Mandatory
audi oStreamFor |

bytes. Ot her wi se,
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formatLabel |0001: PCM stream Mandatory

For restrictions on audioTrackFormat, refer to Table C.5.

Table C.5Restrictions on audioTrackFormat

At t r i baulteemesrutb Restrictions Mandatory/ opt
. The value contain Mandatory
audi oTrackForn )
bytes. Ot her wi se,
formatlLabel |[0001: PCM stream Mandatory

For restrictions on audioPackFormat, refer to Table C.6.
Table C.6Restrictions on audioPackFormat
At t r i baltemesrutb Restrictions Mandatory/ opt

] The value contain Mandatory
audi oPackFor mg

bytes. Ot her wi s e,

For restrictions on audioChannelFormat, refer to Table C.7.
Table C.7Restrictions on audioChannelFormat
At t r i beault eemesrutb Restrictions Mandatory/ opt

) The value contaif Mandatory
audi oChannel Fo

bytes. Ot her wi cseet,

For restrictions (HOA) on audioBlockFormat, refer to Table C.8.
Table C.8Restrictions on audioBlockFormat

At t r i beaulteemesrutb Restrictions Mandatory/ opt
A maxi mum of seve Mandatory
order
supported.

For restrictons on extended metadata, refer to Table C.9.
Table C.9Restrictions on extended metadata

<vr Ext > Description Exampl e

) Version number of 0.0.1
version
met adat a

name Name of the exten vr Ext

| evel Priority orhettadckate 1

Contreenftat ed part ¢
presencel nf (
met adat a

staticContr¢Static content of

) Dynamic content o
dynami cContr

met adat a
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, refer to Table C.10.
Table C.1(Restrictions on presencelnfo
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Attribute Description Specificatio
) ) ) The value can con
descriptor |Description of pre
characters.
) ) The value is an i
sampl eRate |Audi o sampling rat
exampl e, 44100.
) I't i s ass AwiddtodPd ow
audi oProgmrlabhmg APR_1001
item -RnBBET®RO076
It is associated w
) ) I NS_00010001
instanceRef gAudi oChannel Fo-Rmat
BS. 2276
) I't indicates wheth .
i sEncoded ) 0/ 1l,0namdt i
encoding process.
) I't indicates wheth )
avdata Alig 0/1, option
frame.
A frame rate used ) )
frameRat e ) ) int, option
synchroni zati on
render Mode It corresponds to 0/ 1
| oudnessGai|laudi oChannel For mat Ot @ 6, option

For regrictions on instance, refer to Table C.11.

Table C.11Restrictions on instance

Attribute Description Speci ficatio
i d I't uniquely identi I NS_0001_000
type Corresponding audi {0001, 0003,

typelLabel

A correapdhndingpe

{Direct Speaker,

audi oChannel Fo

AC_00010001

unitlnfo

I D indexes useRB to
BS. 2D 761 ement s

I't corresponds to
plurality of wvalue

For restrictions on unitfo, refer to Table C.12.

Table C.12Restrictions on unitinfo

Attribute

Description

Speci ficatio

i d

I't uniquely ident

UNI _ 00010001
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I't indicates the
start This field is val 00:000.:00000
is Objects.
I't indicates the
duration field is valid orn 00: 00:00.000
Objects.
When typelLabel is DirectSpeakers:
azi mut h Hori zont al angl e, -18D80
el evati on Hori zont al angl e, 90 @o 9
di st ance Di st ance, i n met € 050
gain Linear gain 0-16
When typelLabel is Objects:
azi muth Hori zont al angl e, -180D80
el evati on Hori zont al angl e, 90 to 90
di stance Di stance, i n met € 050
gain Linear gain 0-16
Wh e mp etLya b e | is HOA:
order Corr espondorndge rc h g ot @
degree An angle of aheamnr 7 to +7
normali zati oNormali zation man {o0,1. ..}
gain Linear gain Ot @ 6

For restrictions on staticControl, refer to Table C.13.

Table C.13Redrictions on staticControl

Attribute Description Speci ficatio
ambi sonicOrd Spherical har mo 1t @
acousticEnyv Rel ated to Acou

Renderer |l nf g

Poptocessing rel

For restrictions on acousticEnefer to Table C.14.

Table C.14Restrictions on acousticEnv

Attribute Description Speci ficatio
type Acoustics envirorn {0, 1, 2}
typelLabel Acoustics envirorn {Physical [ Art
earl yRefl ecti|Early rafhection [ 0,100]
|l at eReverbGajLate reverberatiogd [ 0,100]
The options inclu
| owFreqProFIl |Lodfurequency sepafReverberation pro
|l ow frequencies.
convolutionRevfSampling reverber {0, 1, 2¢é}
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sur face

Refl ective surfad

A space model <can

unl i mited number

For restrictions on surface, refer to Table C.15.

Table C.15Restrictions on surface

Attribute

Description

Speci ficatio

mda eri al

Materi al n

type i

environment . I n t

materials are sudg

{0, 1,2é24}

materi al Labe

Material type | ahf

environment

{brick} wate

vertex

model \
fAn
of tr

Geometric

vertices mu ral it

number iangl

[x1, y1, zd4],

absorption

ates
Thi s

Absorption r
bandwi dt hs.

[ 0,100]

scattering

Absorption rates

bandwi dt hs. Thi s

[ 0,100]

For restrictions on rendererinfo, refer to Table C.16.

Table C.16Restrictions on rendererinfo

Attribute Description Speci ficatiog
targetDevicgPl ayback device t {0, 1, 2¢é}
The optOi,onls, ar.e ,
HRTF type that <co . )
hrtfType example, O indica
standard
MI T.
headphoneTyp|Headphone type {0, 1, 2¢é}
audi oEf fect |[Poptrocessing audi

For restrictions on audioEffect, refer to Table C.17.

Table C.17Restrictions on audioEffect

Attreibut

Description

Speci ficatio

EQ

Po&£0Q processing

DRGDemocratic Rep

Po-®RC processing

Gain

Pogtain processing

For restrictions on EQ, refer to Table C.18

Table C.18Restrictions on EQ
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Attribute Description Speci ficatio
index Sequence of soungd {0, 1, 2¢é}
type Filter type {0, 1, 2¢é}
{LowPas$ HighPass BandPass
typelLabel Filter type | ab el BandRejett AllPass LowShelving
HighShelving Peaking...}
frequency cuaf f frequency 20to 16000
gain Gain [-40-40]dB
Q quality factor 0.1to 12

For restrictions on DRC, refer to Table C.19.

Table C.1%Restrictions on DRC

Atrti bute Description Speci ficatiog
index Sequence of sou {0, 1, 2¢é}
attackTi me Start ti me [ @ 00] ms
release timgRelease ti me [ 5t08 0 0] ms
threshol d Threshol d [0 to 10]dB
preGain Pregain [[(10 to 10]dB
post Gain Postgain [0 to 20]dB
ratio Compression ratid 1t 400

For restrictions on gain, refer to Table C.20.

Table C.20For restrictions on gain, refer to Table C.20.

Attribute Description Speci ficatio
index Sequence of soungd {0, 1, 2¢é}
gain Gai n -28b 2t0a B

To ensure device compatibility, content interoperability, and controllable complexity of encoding, decoding,
and rendering systems, a lebased control mechanism is used for the number and combination of metadata.
Five levels are defined: level 0 to &dv. Level 0 is used to maintain interoperability with existing audio
content. This level supports "typeDefinitions = DirectSpeakers" and "SpeakerLabel = M + 000/M + 022/M
022". Level 1 to level 3 limit the maximum number of audio content elementd. 4. supports an unlimited
number of audio content elements.

For restrictions on level classification, refer to Table C.21.

Table C.21evel classification table

<audi of or ma Description Level
El ement 0 1 2 3 4
audi oPrognNumber ofogwudime in § 1 1 4 8 Unl i mi

an audio stream

audi oContfNumber of program ay 2 4 8 16 Unl i mi
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file or a stream
audi oObj ¢ An audio source in g 2 8 64 128§ Unl i mi
concurrent ANulmer of concurrent 2 8 16| 32 unl i mi

segment

audi oPackRNumber of audio forn 1 8 32| 64 unl i mi

(excluding audio st

audi oChann|{Number of audio forn 2 32| 64| 124§ unl i mi

audi o streams)

audi oStrea  Number of track groyg 2 32, 641 12¢ Unl i mi

(excluding audio st

audi oTrackl Number of audio traq 2 32| 64| 12¢ unl i mi

(excluding audio st

audi oTrac|Nulmer of wunique iden 2 32, 641124 Unl i mi

an audio stream

C2 SpeaRemdering
C2l1l Speaker Rendering System Framewor Kk

The speaker rendering system renders input metadata and audio data based on a specified replay configuration to
obtain an audio signal for replaying. Speaker rendering is classified into ctHeasesl renderingbjectbased

rendering, and HO/ased rendering. Chandgdsed rendering converts an input channel signal into a signal
required by the target speaker layout] abjectbased rendering and HG#ased rendering use metadata and

replay configurations to reproduce objbesed and HOAased audio data. The three rendering manners may

be used in a combination or separately based on actual application requirements.

A speaker rendering system framework is shown in FigeteThe metadata is converted based on
typeDefinition in the metadata to obtain metadata required by different speaker rendering types. Then, a
rendering element item determining module is used tarop&ahs of rendering items. Corresponding metadata
and audio data are sent to different rendering modules, and then rendered based on a target speaker layout.
Finally, a rendered signal is processed by a gain mixing module to obtain a signal finaftyr uepthying.

Figure G1 Overall architecture of speaker rendering system
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Metadata weeeeeeeees > Target Speakel’
Audio data——> layout
Parameters/Configuration- - = - => .

1
|
Channelbased
Channelaudio data MJ 1
R 4
Rendering :
.................. Metadgta D dement item defasdesd
convesion determiring !

Object audio data

.4 Speaker

> HOA-based
rendering

HOA audio data

(1) Metadata conversion

The metadata required for speaker rendering is saved as metadata type items through metadata conversion to
correspond to audio types. The metadata typeslassified into three types: channel type metadata, object type
metadata, and HOA type metadata. According to different audio types, the track index information track index
corresponding to the channel in the audio data is reserved, and is combinibe witttadata type item to

generate a rendering element item for rendering different types of audio in a next phase.

Channel type

Channel type metadata contains an audioBlockFormat item. If there is general data, it further contains general
data collected from external data, and is constructed as channel type metadata DirectSpeakersTypeMetadata in
the metadata.

Eachpiece of channel type metadata can be independently processed. Therefore, the rendering item contains
only one piece of track index information, and is constructed as the channel type rendering item
DirectSpeakersRenderingltem.

Object type

The objectype metadata ObjectTypeMetadata contains one audioBlockFormat item. If there is general data, it
further contains one piece of general data collected from external data.

Similar to the channel type metadata, each piece of object type metadata candradentbpprocessed.
Therefore, the rendering item also contains only one piece of track index information, and is constructed as the
object type rendering item ObjectRenderingltem.

HOA type

The HOA type metadata is different from the channel type metadata and the object type metadata. The system
needs to process a group of audioChannelFormats at the same time (for example, in the case of order 1, the
system needs to process a grafi four channels). The metadata does not contain audioBlockFormat or
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external data. Necessary information (such as the start time, end time, order, and degree) is extracted from

audioBlockFormats and directly stored in the HOA type metadata HOATypeN&etada
(2) Rendering element item determining

The rendering element item Renderingltem indicatesbetendered metadata element item, and also

includes all information required for performing this operation. The rendering element item is a single
audioChannélormat or a group of audioChannelFormats. Because each audio type has different requirements,
different metadata types need to be used to meet rendering requirements of corresponding types.

The HOA rendering element item HOARenderingltem constructedebgytstem is different from that of the
other two types. The HOA rendering element item includes one piece of track index information and a vector
including the track.

To determine and construct various types of rendering element items, a structure aralysito be
performed on the metadata to finally determine a rendering path, as shown in Fyure C

Figure G2 Path of rendering item determining

When the metadata does not include

audioProgramme the audioProgramme element

audioContent
audioObject < audioPackFormat
audioTrackUID
audioTrackFormat
audioStreamFormat
audioChannelFormat audioBlockFormat

The start point of rendering item determining is generally an audioProgramme element. If data includes a
plurality of audioProgramme elements, the program with the lowest ID is used by default. The
audioProgramme element can also be selected based on audioProgrammelD. If there is no audioProgramme
element, a set of all audioObject items are used as theaitatitand other audioObject do not reference these
audioObject items.
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During the determining process, the audioPackFormats referenced by each audioObject item and the

audioTrackUID referenced by each audioObject item are-ctomsked to verify the coissency and integrity
of metadata elements.

When a reference loop is detected, audioObjects can be nested.

As reference from audioTrackFormats back to audioStreamFormat is optional, the mapping from
audioTrackFormat to audioStreamFormats is done revdrsefyaudio StreamFormation.

C22 Chanbhabed rendering
C221 Overview

A block diagram of channddased rendering is shown in Figure8C

Figure G3 Block diagram of channddased rendering

——chn
———>cCh2
chi————> .
5 8 | £ —~ch
Che——> 8 | & | 8
3 5 % > Ch4
Channel < | < 2
. 3> 8 ai g | > chs Channel
input @ 2 3 output
(D~ 3 3 g M-
4 >
> 5 % 5 D~
o | S| E
g
chm————————~>
> ChN
Metadata.

The speaker position corresponding to the input channel sigihetieismined based on metadata speakerLable.
The gain of each channel signal is determined according to the target speaker layout. During gain calculation,
when the number of input channels is less than the number of channels in the target speakeelayout, th
upmixing gain is calculated, and then the output signal is obtained through point sound source positioning.
When the number of input channels is greater than the number of channels in the target speaker layout, the
downmixing gain is calculated, and théime output signal is obtained through point sound source positioning.
When the number of input channels is the same as the number of channels in the target speaker layout, the
channel signal is directly sent to the corresponding speaker.

The screen posdn corresponding to the audio signal when the terminal replays the audio signal is determined
based on the metadata screenEdgelLock screen edge lock. If the speaker coordinates corresponding to the input
channel signal are Cartesian coordinétes) &), the speaker coordinates are first converted into polar
coordinategQ ¢ , —. Refer to formula (C.1).
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p31
Q\
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The screen edge lock is divided intokan the horizontal direction and lock in the vertical direction.

Horizontal direction: When the left is locked, the left is set as a replay sound source point for the azimuth.
When the right is locked, the right is set as a sound source point forrigtaaf the lock is disabled, the
azimuth of the sound source point remains unchanged.

Vertical direction: When the top is locked, the top is set as a replay sound source point for the azimuth. When
the bottom is locked, the bottom is set as a souna¢sqaint for the azimuth. If the lock is disabled, the
azimuth of the sound source point remains unchanged.

C222 GaiQGal cul ati on

When the number of input channels does not match the number of sound boxes in the target speaker layout, the
gain of each input @nnel is calculated according to section C.2.2.3.

When the input is 5.1 channel and the number of sound boxes in the target speaker layout is less than 3, the 5.1
channel signal is downmixed into a stereo signal in the stereo downmixing manner. Theestep®llows:

(a) A sound source position of 0+5+0 is used as an input direction, and a sequence is M8380 M#000,
M+110, and M 110.A corresponding gain vector'i@jand a range of each gain value is 0 to 1.

(b) Stereo gainEnpgrresponihg to M+030 and MO030are calculated according to formula (C.2):

» T - - T[l:J

Q :: _ TR e, (C.2)
1
un p - T ay,

(c) The"vpgwer is normalized according to formula (C.3) to a value determineddnycival the front and rear
speakersdront andwearin "ONjso that the source between M+030 aridDBDis not attenuated, and the source
between M110 and M+110 is attenuated by 3 dB:

» i A RNGHGe
@ i A RdQe
L, (C.3)
Q Q——

ma X {, geNjdNgnhlicates the maximum value guNj 2, g Ngdm a x 4, gshdnNicates the maximum value
ingaNjs.g Nj

C.2.2.3 Point sound sourcegositioning
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If the number of input channels M is not equal to the number of output channels N, it means that the position

of the input signal speaker may not match the position of the actual replay speaker. In this case, point sound
source pasioning needs to be performed, and the actual speaker virtualizes positions corresponding to the N
outputs. Point sound source positioning is performed by using a triangular area method. Basic VBAP is
implemented in a spherical triangular area formechbget speakers to obtain a position of a virtual speaker. A
direction of the virtual speaker is defined as a taiegensional unit vector shown in formula (C.4):

f
V] M (C.4)

n
0 is the virtual speaker position, and 11, fj2, i3 are positions of three target speakers closest to 0. The
three positions with the minimum distance ‘Qbetween the target speaker and 0 are
calculated. If the nearest speakers cannot be determined from 'Q the positions are compared
according to the sequence of azimuth and pitch angle {|+ —|* |, * }.

a
The speakers) ) Y} are set on the surface of the sphere. The liraensional vector a .lts
a
origin is the center of thsphere, and the vector points to the direction of the spéak&he
a
threedimensional vector a . Its origin is the center of the sphere, and the vector points to the direction
a
a
of the speaker) . The threedimensonal vectora a . Its origin is the center of the sphere, and the
a

vector points to the direction of the speaker The virtual speaker vectar is represented as a linear
combination of three speaker vectdr$n i, and is represented in a matrix form. Refer to formula (C.5):

0 ™Ma MQa Qa ®» T L. ... ... ... ... ... .......(cC.5)

—;

"QRQARQ are gainfactors¢ ¢ ¢ C  and, I . The virtual speaked corresponds to the

—;

gain vectorC Refer to formula (C.6):

a a
Q00 n N N & & & e, (C.6)
a a o
For examplheutifistlbe 1. 4, without chinmd rdseird magl twve
defined for fQlmegmmiThe theangetl speaker dayeunsi bsab. Lc¢
for five aathal) Athatniesl spoaisnt, it i s necessary to L
each virtual gain vector for the 9@Seaepudor mbbangeCs7

For example, the input is 5.1.4, the LFE channel is not cerezidand the thredimensional vectors are
defined for nine channels) i) g/ . The target speaker layout is 5.1. The threedimensional vectors for 5
actual channels are defined s ) g 1} . In this case, each virtual gaiector "Q needs to be virtualized

281



T/UWA09.1- 202:
for the nine input channels one by one by using an actuatdimemnsional vector in a point sound source

positioning manner. Refer to formula (C.7):

a a a
Q 00 BN A a a@ @ . (C.7)
a a a

C23 Obj-based rendering
C231 Overview

Different objects of objedbased audio content data are rendered. typeDefinition provides thefinput

metadata and audio data. The metadata enters the renderer in an input form of -dasdjectetadata type.

An output of metadata and audio data based on object content is obtained through processing by the metadata
pre-processing module and objectmyagalculation. A signal flow process of gain calculation between metadata
elements of noi.FE content is shown in Figure€

Figure G4 Signal flow process of gain calculation between metadata elements

E Object metadata
h 4
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Refay
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-3 Metadata

positioning

n: playback speaker channel

k: the number of objects generated by divergence

C232 CoordiCoatver si on

If the position coordinatesfdhe input object are spherical coordinates, formula (C.8) is used to convert

spherical coordinates (d, d, d4) into Cartesian coo
o OEIT « ATl 6——10
puym pym
®w AT O—e¢ AT 6-—Q ccevvvevee (C.8)
a OEI e
puym
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C.233 Scr €emmng

I f Sreen_ref exists in the metadata, screen zoomin
and t wo vVvecatnalrdd r(eict itomes ). The positi dcn 9i)s updated

OQE 0 IND i B-HO
XTC (C.9
EAECEDAIDE
w is the width of the -dbepbhy sBateenpofanbdeadi spt heg
w is 3840 hle dle6Culand atlue of a is 1.78.

For cal caalnaltvieen oofs of the screen, refer to formul a
0 hrim
N R e (C.10)

C234 Scr ebkelmgleo c k

I f ScreenEdgelLockagegxscstesennedhe Imetcldias used, and
the screen edge parameter position.

C.235 Chanhedk

I f Channel Lock exists in the metadat a, channel I
coordinate @di,t ihen ghrt ,t mendwidept h of the spherical
and the channel l ock is enabled, the system compar

and |l ocks the speakertplbbobsebannelthéfpobetnearastt
the distance, the positionssdre2¢go0npaged arc ctolrdianzgi
pitch angl e.

C236 Dffuse

The azi muthRange or positiowm&Rawmng.e Tahies uise di mpl eonbetr
additi onal ®ocawnniicteo ptohsei tlieofnts and right si da@sEadh the
position i s asEQain®tFodr wcatlhc'Qglaartei $oenr otfo f or mul a ( C.
ofQana@, refer to formula (C.12):

QO —Q ... (Cco11)
QOO — ... .. (Cc.12)

Jis the difftudep. value, and

C237 Sound I mage Extension
The sound i mage extension is applicable to each
"QO'QNE D@ éoif each speaker is generated for each posi

based darf ftuEQL QadX® 6 form the sum of power. For th
(C.13):
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VOOV B 'QQL Q@I Qo QN D O@ £ WQ. ... (C.13)

The point ssubhdosoungcedbmd eidn rtemalech amgnenay be used
extension. The virtual speaker gain of the corresp
and depth of the object metadat a.

C.238 Downmi xing area exclusion

Downmi xi ng area are determined by excludicrog sd depged
in the calculation. A slight change of the positi
exclusion.

For the Cartesi ahomel bbweng formula is used to d
oftid i s the nominal position of the speaker, and is
to formula (C. 14):

X w X
X W Xt (C.14)
X a X
f= d60 i s a safety margin that all ows a rounding e

Cartesian coordandteisndi cat escecsoronfera vceurdkoimeé nismn on @ ¢

space. These corner vertices are excluded from rer
each corner vertex i s a fill otAa illnf.g0 cpoooirndti nvaa dek e, a | aurees
within this range, the speaker is excluded from th

The gain vector generated after the area exclusi on
0. After the pHocasd NOIQPImise Fggueea€Ced. One gain va
speaker.

C239 Separation of direct sound and diffuse sound

All gains are divide® Ba@o aa ddif f @@ QONDWRdo wectd brt h
andvergence paths, depending on the diffuse metada
formula (C.15).

C24 HOAasRedhdering
A bl ock di abgarsaend orfe nHlCeAr i ng.5i s shown in Figure C

Figure C.5 Blodlkhseidagreadeofi nlgOA
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[ Target speaker layout ]
T
|

.......... >
. Metadata parsing Decoding matrix Application Rendering
HOA metadata+audio datf' (check) I. ......... ......... decoding matrix output

]

Metadata =~ ======s »>

Audio Stream =—

Parameter/ .

Configuration
In this rendering system, the HOA signal can be r
represenbetthalbiyz ead nHeIAe nmeynpte. sTulkbe rendering system
manner s: N3 D, SN3D, and FuMa. The same normalizat.i

audi oBl ockFormat. Tbedé&uMaosmplpiogmade oimdyTBeo HOAS r i

The HOA object format is determined by parsing th
checked. I't is determined t hateltehmee nsta nveal nuoersmaalriez aut
channelds oiBh oz k Format. Then, the speaker decoding n
output i s obtained according to the formula (C. 16)
Y L@ 1 (C.16)

Y is a target speakler (i gthiathe mmitansx;, and has

Y is an HOA audio 9ignbal dmamernisxi,onasn;d has

Oi s an HOA tdreicxo,d banrgd) nted s mensi ons ;
- and respectively indicates the HOA signal , t

The AlblaRsheDd HOA decoding method is used fotrheegdeni
value HQAnspMdMf each HOA track for 4¢aalkksdHOAd shgxa
independent sound box. The decoding matrix D cal ¢
calculation is direotlilchaapelli dd tpo otdhue ei nhwet ocadput

Al l RAD descri besD®Qhe —AWb+d9gniuci ggi mhe decoder D.
most mat ¢hi rgofgavV-BbABRed point sound source positioni
D is used to define Al|l RADdifoateentdkee i mgni Mhm maadr

integral i+ aHolr dsipreeccitfiiocnscal cul ation, refer to for
fElT Q@ — O — Q— ... ... ... .......(Cc.17)

When the sam@lifngUfflArEdCUon at the optimal | ayout of
used as a plurality of wvirtual source inputs, AIIR
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The VBAP Giymtaresist egr al oh anrtiwmdli nEpreappesciali ¢ yc
refer to formula (C.18):

Q Q —Q —0Q— "Q —0 —QQWA0 — Q—

. Q —0 —QOQQWAWw —. .. ... ....(C.18)

The Qa0 — i s extracted from the integral. The 1
Al l RAD, which is used as the tr&ns$+oemombohfartplcte oVEBAF
coefficient. This method may provide the most mat
HOA signal may be decoded based on the matrix D o
sphere, and wvalrst ucadn skpee agkeemrersatgend on actual speakeil

C3 BinakvRemdiering

C.31 Bi naRernadle Byisntdg m me wo r k

The binaur al rendering system mainly includes a me
systemnpaceseveats the metadata. The metadata inclu
and the rendering system, for example, whether an

and sound source posittiaowndiion.f olrfmatth e ni rogutt hau dibg eic
audio track further needs to be divided based on

system performs binauralizing renderietgadoant aditfof eq
bi naur al audi o. For the $System framewor k, refer to
Fi gu6 eBiChaur al rendering system framew
Metadata system Core rendering system
________________ e
Metadata User operation

| Metadata parsing
and conversion

» Rendering control |«

I
: : ' \
[ | ' \
| I { \
! ! ; J
\
: | ! \
[ I ' \
[ I ' |
I I ' \
| I ' \
| I : !
| Track | I }
} index | | \
| , | \
I ! : |
|
I A 4 I Channel : v v }
! | audio | ‘
| T + > |
| : : } Bi |
' | inaura
Audio data ; . I
| | Track Objectaudio| | Rendering .| Post-rendering || audio
l "] division ! : engine | processing |
| I \
! ' HOA audio | }
I T : > }
I I ! i
| I ! \

C311 Binaur al Rendering System Ilnput
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The input of the rendering system includepselaududi
object audio, and HOA audio. The audio data and t he
a decoded bitstream. The former is applicable to a

streamiingg reandarear i o.

The metadata includes audi oProgr amme, audi oCont er
audi oTrackFor mat , audi oStreamFor mat , audi oChannel
contredntated met adat a;t ed md etdh emerteadtataar.e f or m

When a file is input for binaur al rendering, the f
file in a BW64 format is used as a carrier, t he met
audrn@ack index and the metadata is stored in chnaCcCh

for mat , tRe fBeSr. 2t08B 8I1. T U

When 4imealdecoded bitstream is input for binaur al
theespondence between the audio track and the meta

C31l2 Metadata Parsing and Conversion

After the metadata is read from the BW64 file or t
To adapt to use of the vuraelnidyerreeaedsmettaadlade af coimlvenr s
met adata obtained through parsing into a format th
from the decoded bitstream does not need rneoedse tpar
performed to meet requirements in different scenar
The BW64 file or decoding bitstream is parsed intc
metadata that cannot be readily duss eedo bbye tchoen vreernt deedr
that can be readily used by the renderer. For dyna

i nterpolation needs to be further performed to pre

El ementmetoddathae have a mutual inclusion relationsh
parsing, the zeroth audi oProgramme el ement is used
to Figure C

Fi guf eM&€t adata parsing process
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audioProgramme —® Element parsing path

— — — —» Reference parsing

No audioProgramme
—— === -+ Integrity check

A

audioContent
ettt |
4 A 4 |
audioObject > audioTrackUID » audioTrackFormat » audioStreamFormat
| l
| |
v | v
audioPackFormat <4 — — — — — - audioChannelFormat
The foll owing should be specially noted during met
(a) The default value of audioProgramme is all owed
entry.

(b) Check whether the refer entchee osfa naeu dai so PtahcaktF oi rnmaat

(c) The audioTrackFormats referenced in audioStre
audi oTrackFormat and audi oStreamFor mat i's reverse

I f audi oChannel For mat ilny tshpee ackhearnimaeble | a bduito diorecsl windoe
position of the corresponding channel, the corres;j
based on speakerlLabel for renderi ng018&oalTlhdveifncgo nivse
example of the conversion method:
convert_label_to_positiion() {
switch speaker_label:
case FrontLeft:
return {30, 0, 1}
case Center:
return {0, 0, 1};

}
When a fil e liast iiomp unte,e disntteor ptoe per formed for dyna
position parameters, to ensure the rendering effec
from the duration of audi oBladdlkakernmatbh.| oWhen itsh eg rcel
| en®o't ha break or jump may occur in the auditory sel
C.3.2 Core Rendering Engine.To obtain the continuo
the dynamic met gdodtaa.i oThh eneltihmeda ri si nutseerd, and t he me

interpolati on.

288



T/UWA09.1- 202:
(1) Framing

Each frame oifsampglai ngcp aidretss, "@n & otr h ¢ h¥ea impuimiblrelgi §s @ ¢ @
correspondingetocht header ati dataf refer to the fornm

nm np TEFLIL e, (C.19

The block 1 and the block 2 are two consecutYve bl
and, and arnteltatmevensltaur aYao®. of the block 2 are

The number of framlefsanmotbl|llme ke davdttdl ey Wliovdldeld iby s
segment s. The duration of tihegYforesbtaegméhte tangb:
correspondiofg huammes, refer to formula (C.20):

0 e @ I (C.20)

The remaining part and the bl ock 2o0pmereatcioanbiinse dr d m¢
rel ativeéeYsft atrhe tnee bl ock, refer to formula (C.21)
YUY O Y20 e, (C.21)

For calcul at i@,n roedf eérhet a ufreartmwlna (C. 22) :

O O O "YZO . . . . . . e (C. 22)
Each block is framed according to a sequence until
(2) I nterpolation

The position parametgr ahdatudeoBbeckFonmatimgmster

The start point positionohodd , i mtnelr ptoHeat end pei rthe
bl okl . The start point and end point of interpol
andripmdi@ati onLength in the metadata.

When jumpPosition is 0, interpolation is perfor me
interpol ation irp, téred stahme eamsd tpaitntofbil.ocfk t2hei sl etnlg
interpolationlLength is 0, i nt enpaosl atthieo ns ainse naost tphee
audi oBl ockFormatl. When interpolationLength is gre
interpol dathi scmepd dgtstB lodc kakuor mat 1, and interpolation
part.It can be |l earned from framing tchoaar dtihneattel olc

interpolYotiom shepblock 1 to the block 2, refer to

9

VO —— e (C.23)

It is assumed that t hd@. xFaro otrhldomiki@Bbafn iaehtes rbpl ool cakt i1
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refer to the formula (C.24):

@ B YD e, (C.24)
T~ )
Coordinates of the blodwh ,1 anfdiler interpolation are

The method for calculating the step of the ytheoord
step of the x coordinate.

For the process of framing.and interpolation, refe

Figure C.8 Flowchart of dynamic metadata f

Block 1 Block 2
Framing Frame Frame Frame Frame Frame
New block 1 New block 2
Interpolation fO=Dblock1 f1=f0+s f2=f1+s f3=f2+s f4=f3+s

The value range of the horizontal a@.i mwhénitshe¢ Ohor

azimuth increases continuously, the horizontal azi
the proximity principle. For example, the ihi®rpol
| f croculnstcek wi se interpolation is performed, the abs
interpolation is performed, the absolute differenc

di fference is seloactisdpeamndrimee iaclic7ar§@dinad)t.o a seq

C313 Track division

When the input audio data is in the interleaved f o
met adata needs to be assocraenddriandg, rehdenadi byi oh
needs to be separated into audi o i ft -otnhee ctoirlreeds pfoonrdne
an audio track index in the metadat a.

The -dluahnel audi o is usB8shaws atnh e x@mipn ei. plFéd gafr ea Cd

part of the figure is the audio in threumbiereed e@amwi
respectively indicate the sampling pointan dfhet he | te
format. After the separation, the sampling points

290



T/UWA09.1- 202:
Fi gu9 eAlCdi o separation principle

Interleaved

Tiled format 113|517

The following is an example of the track division
convert_interleave_to_plannar () {
fom (int i = 0; i < channel; ++i) {
for (int j = 0,; j < sample; ++j) |
plannar _audio[i][j] = interleave_audiol[]j *
}
}
}
After track division, the channel a udd ob astehde oorb jtehce
index in the metadata. An example of the method is
get channel _base_audio() {
return pannar _audio[channels_index];
}
get _object _base_audio() {
return pannar _audi o[objects_index];
}
get hoa_base_audio() {
returanr paauwndni o[ hoa_ i ndex] ;
}
C31l4 Renide@ontr ol
Rendering control controls the renderer behavior b
sources based on the audio track index in afhet met s
channel audio and object audio, and adds the HOA a
The following is an example of adding various type
if (type == DirectSpeaker) {

add_channel _base_audio_by_index()
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} seel i f (type == Object) {
add_object _base_audio_by_ index()
} else if (type == HOA) {
add_hoa_base_audio_by index()
}
Rendering control updates the position informatio
met adat a, andiobteadifresctt hod the motion in the space

for setttiinnge tphoes irteiadn parameter of the object audi

set _object_base_audio_position() {

update_source_position_by_index()
}
Ot her $uamfctiemdering control, such as controlling
met hod.

C.3.15 RendekEnignigne

The rendering engine implements binaural rendering
bi naur al aafd itohe Comrteentendering engine is describe

C3.16 Posrtendeéroocgssing

Duringepdseting processing, the output binaur al auc
and | oudness control g, Atheramphatudbi andgl neddesBn
through rendering change due to the gain of the he
di fferences between the output audi boaddetsbBeciompub
be used for adjustment to accurately recover the
extreme cases such as crackle and crack-Rs®duwund 7mMay
Dynami c sceosntar olli mi ter to ensure the dynamic range

C32 PrinciBpheauwemrdeEnignigne

C321 Overview

The binaur al rendering engine uses the sound field
uses the spherictalcbde mompet famdit oono the spherica
and stores the input audio in the Ambisonic format
spati al coding of channel auduwse atntde shh@A iad dicoo dii sn g
format, it only needs to be superi mposed on the in
spatial coding, coordinate transf or npanreaentest etro bbeef opr
pameter is used. In addition, spatial coding al so
the user interaction. Finally, the binaural audio
signal . Par anteitceart ecsalccaull cautliaotni omn and conversion of
coordinate system conversion of position parameter
binaur al rendering engine, refer to Figure C.10.
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Figut@e Eriagiameofdibinaur al rendering en

/ Object signal // HOA signal //Channel signay /Parametersetﬁngs/

Y
Position
. Control
coordinate

transform parameter
\ v A\ J
' ) | Parameter
Spatial coding [¢—— calculation

Y

/ntermediate medium signa/

\ 4

Spatial decoding

A 4

/ Binaural signal /

C322 Position parameter coordinate conversion

The coordinate system used by metadata supports th
system. The metadata spherichBil gebl,r @Gamdattehe ymd teand a
coordinate system i.kl.shhwen dwndi(d)c admr drii gautred 1sCyisst e m
used during spatial encoding. The externalpoisntémhna
i nfor mat icchm nonfe Imualutdii o and object audio. This funct
in FiblreThe coordinate systems are described as f

Met adata Cartesian coordinate toydthem:i n¥ipglei tfs tthe
sky, and a human view direction is the positive di

Met adata spheri cals ceoomraln gnlag eb estyvsegeerm:a pr oj ecti on ¢
a positive di rdcst iamn amfglteh eb ext weexeins .a connection | in
and a positive directi one otfartgheet zp caixnits .t or tihse ao rdiigsi

Worl d coordinate system: X points to the right, Y
human view direction is the positive direction of

Audi o coordinate sysdfemthe& orieadrs, tY fdientisnstiaet he
human view direction is the positive direction of
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Figut®e @efinitions of coordinate

syst
Ay A 7
+y
> >
+X =X +X
-y ,
(a) Metadata spherical (b) Metadata Cartesian
coordinate system coordinate system
A +y A 7
-z
+x
> g
—X +X +y -y
+z -y —x -

(c) World coordinate system (d) Audio coordinate system

The met hod for convert:.

ng the metadatansphehéecmét a
coordinates ( x,

y, z) is as foll ows:
polar _to_cartisian() {
X = razi mitnh() *

y = r-aZzi motsl) *
z = r *

cos(elevation)

sin(elevation)
sin(elevation)
return {x, vy, z}

The met hod for

converting the
foll ows:

met adata Cartesian c

cartisian_to_world() {
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z'' =y
return { x', y' ,z' }

}

The method for connveetretsi n(gx 't,hey'worzl'd) cionotrodit he audi

world to_audio() {

x "' = z'

y" =

Z" =

return { x""', y'""', z"'" "'}
}
C.3.23 SpatQodli ng
The Ambisonic technol ogy iisc ads endarfnoorniscp & tuinaclt icoond iinrs
coding on the channel audi o and object audio. The
format. The HOA audio is in the Ambisoni c ef omendaita
signals obtained through spatial coding. The input

The format of the input HOA audio is determined thi
w, refer t2&@)f ormul a (C.

o s sAx w .
w p < oa U WEHQ (C.25)
n is an order of the spherical harmonic function,
subsequent cchoanptteenrt, onf itshiussed as an ordenddeaesndr imbes
the horizont al azimuth and pitch angle of the spa
application, a real nu mbfeurn cftoromm oifs tGhsed asl prye puisceadd,d h
B . Refer to formula (C. 26):

Nei e a
B e p (o S | FOOPPURP (C.26)

NChé e & ™
0 is an aiccep mpeagendre polynomial . Refer to formula
6 0 p T 0 Qs (C.27)
O ®isorder Legendre polynomial. Refer to formula (
00 —5— 6 P (C.28)

® supports the or dievr phil. tFoo r@rtdheer N& p htelratc aiks hfar, moni ¢
an@d~ OR. THegher order of the spherical harmonic f
better sense of space and surrounding after binaur

During spatial co-<hi ng, caordeaudioo as isgprealr i cal har moni
sphiec al harmOni ¢of geoeidanm e Aamb i ¥ o.Ried egsi gma®™H:or mul a (
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Y b O D P (C.29)
1 - indicates input audi o ,atana denrctlaiidne sp casuidtiioo nd ac fa
Af ter spati al coding is performed bW dlannsetlor aalel

intermedi at e’ Ymedi uRme fseirgnal sf or mul a (C. 30) :
Y o8 B Y B e, (C.30)
L is the number of sound sources participating in

C324 Spatheadding

The intermedi a¥e &€ noebdtiasimm esdi gtnharlough spati al coding
reconetdr btoh rddleee n maiuadn ol fi el d of the infYypud sagdab. i 8
filtered according to the spherica@tdaombai n obeaa

outpute . Riedreal t pCfdit)mul a
W& B Y & TJQE 8 i, (C.31)

M is a length of theQheadeéeéri srnsedsai oBd56unandon
The spherical har memi ¢ s d o Maiifsu ndochttaadiarre dt riay cheonav er t i
header trans®i sTshieon efausntc tsiqgourar e met R@ad® sWhere dt teo e
reaches the mini munQ anRes renmsoir dogergetdhfef esatmeaf For t |
errorrefer to formula (C.32):

Q a8 . sQIAD M AMS . (C.32)

mis the angle at any Qecxiltcudomat ed ahe@Qibphtni v M e
transmission function in spherical har moni c domain
Because the |l ength of the header transmission func
also fixed. Therefore, the Ifernagnteh sofo ft hteh er einndpeurte ra ns
during renderer initialization. Typical frame | eng

128, 256, 512, 1024, and 2048. The framei temgt &dat:

C325 LFEhanRPredcessing

The +smunlatninel audio usually has an LFE bass channel
rendered bpowerngubadwhioger to obtain the stunning e
aa playback device. Because t he -fproaveuerndy tefef eneta dip
the bass LFE channel may be ignored during binaura
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Annex D (Informative)General Fulirate Audio Coding

D. Coding Framewor Kk

Thengr arlatfeuladudi o coding includes core coding and
codi nmr opcreessi ng, downmi xi ng, spectrum grouping, n e
coding. Cmprdo m@gsspng i ncleucdteison ,t r awni snideonwt t dyepte det
freguwemMmay n noi se shaping, temporal noise shaping,
an object signal are coded into bitstreams througl
through HOA spatial codihgi anal ¢ hlee matriec cdida gqirga m Fo

Figure D. 2r Gteemeawdi d uddding framewor k

: Core coding E
) [ Se—————— \ oS e A "
L ! 1 ! 1
Mono signal — Transient i .l | i
E ) detection and f \ Spectrum ! \
E window type ! | inverse : 1
Y detemining i : grouping ! :
1 | ! |
Dual-channel - ; I : i
stereo signal T | S N : I ;
] | I H | \ |
b e ! | Stereo | : * 7 E
i ] :_’I“ downmixing _i_’: Neural network i !
Multi-channel e ; : : ! transform . :
surround/3d | H ! I ! |
sound signal £ = o | : I : !
£ requency- | 1| ! i ! Bitstream | 1
o migg?ha;;hg ! ' [ : —*| multiplexing | !
{4 & - t - : !
s ; B ! : ti-chann ! | ! |
Object signal & i ] downmixing : ': Quantization : !
E ) ! - ! l ! 1
{0 Temporal ! - i | E i
! ! noise shaping H ! H : i :
by — i i l |
HOA Lo t - ] ! i
HOA sgnal —»  spatiadl  |——»! —i doanmﬁc'n —— I ;
coding | 1| Bandwidth b ol E : | !
. extension ! ! ! | || Rempeoahng | | i
k) coding P P | '
X ) ! : ! i ! i
g J 4 I \ ) |
Hoor s [ S Neural network transform~__ Side :
E %ff?ésﬂg ] Downmixing [ and quantization coding inforrrau'onT E
i i
S O S O | |
Each channel signal is transformedprfooesy@lined cddoiomag
prper ocessi nmr.oclehses e ptd & nraei gnu esnicgn a | is downmixed thr
di fferent coding modes to remove the <correlation
qguantizati on, and roarkgd sc awwckierdg ,t oa tmewmrsdlormetamd ¢ 0O (
HOA signal is converted through HOA spati al codir

describes each mode coding modul e.
a) Generraatle fawwdi o mono coding

Figure BDuRPeabd3Fare schematic diagr-amseohubdasi mosbp

The mono coder penfcersmms neloodnranignhmmoeniomesi gnal to obt

coefficient, performs nautabdamdwmr Eoéefhainsfenim, t an

guantization and range codingrboesditagnmadublie sitne
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detection and window typeddadmdiem mhnoii g soadmil eqg ome & u

shaping module, and a bandwi dth extension coding m
1) Transient detection and window type determining

The transient detection modul e datoemmaminnes gntadsedvhe
a transi ert cairgrealt ifm amle. The window type deter mi
parameter of the current frame based on the transi
includepoiant04i8ne -pwii mdo v8,i nee 220546&di onwt, sawiidt cahi ng wi nd.

Tl nput:-dtomaiihmhi mono signal
1

Output: the windowed contr ol par ameter

2) MDCT

The MDCT modul e performs winddodwowmaign anidgM®dICThasned he
control parameter.

Tl nput: it méommoin ¢i gnal and the windowed control p:
TOutput: an MDCT coefficient of the mono signal

3) Fredamacy noise shaping

The frdgmanaoynoi se shaping modul e obtains quantize

tivoherma signal, and adjusts the MDCT coefficient bes
i mpl ement MDCT spectrum shaping, thereby controlli
Tl nput: t he -dwmadiorwesdi fib&ie andffheient of the mono s
TOutput: an MDCT coefficiendoofaitnhemomsmro shiagnalg af

and a fdemaiemcryoi se shaping parameter
4) Temporal noise shaping

The tempor al noi se shapiegs mopmiunge pdrntameatsera lHasneoor
after fdroempuenncnyoi se shaping, and shapes the MDCT c

parameter, to control di stribution of quantized no
TIlnput: the MDICTt towmerhdnaciindoabi af heifr seregaenaoy
TOut put: an MDCT coefficient of the mono signal af:

parameter
5) Bandwidth extension coding

The bandwidth extensi obnmanadovdidndh mxdwrlnesi obt giamrsa mat

coefficient obtained after tempor al noi se shaping,
t he MDCT spectrum of the signal, so ascdmparmsesnts.t t
TIlnput: the MDCT coefficient of the mono signal af
TOut put: a bandwi dth extension parameter

6) Neural network transform
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The neur al net work transform module transf orn mg, by
prperocessing, to further remove information redund
net work is referdroentaitno coosefdi ti ethdéimaiamdc derfef itcriaennstf
guantization and range coding.

TIlput : -phecepseed MDCT coefficient of the mono signsé¢
TOut put: t-demaransebefiicient

7) Quantization and range coding

The quantization module performs-dloimaear coedfarci gn
t hr ouglh metuwaar k transfor m, and the coding modul e ¢
obtain a bitstream.

Tl nput: t ke mar axn cfoeerfrhi ci ent
TOut put: a bitstream

Figure D. 2r &Gteenmeawmdi d urhdno coder

Mono N | Quantizati
sianal ) i eura uantization | Bitstream
_ signal | Cr'fé’;gs?f network andrange [————
p g transform coding '

Figure D. 3r &eede roa lc-pfdublnlg spt ag

. l
dqlrr:lgip MDCT
signal Transient d i i _ _ fficient
———{ i | MOCTIarom | oM | Tegoamee | G LSS
| Windowed control ?thowed control | Frequency-domainnoise i Temporal noise i Bandwidth extension
- ... S g...epngpaameler . shapingparameter | TR
b) Generratle fauddh @anmdealal stereo coding
Figure D.4 is a schematic di agragdam a@fudd obawuiad cdhtarnuna
The -dwahnel stereo —<bdenedpexddirmprsp c@mal ngdoorai a t
du-ahannel stereo signal to obtain a processed dual

du-ahannel stereo MDCT -cbanhhebtienhteréebrdoghmaxiduagl ar
obitms a transformdomain coefficient through neur al
qguantization and -chageelcosi epge oclersediidiuga lpadcul e i nc|
detection and windoev, tygpedadmpaenmnoayoi g oaping modu
shaping module, and a bandwi dth extension coding m

1) EBEuhaalnnel stepeocecdi mg pre

The -dhvahnel st eprrecoc ecsosdiimngg npordeu | @ rpercfscri nbaomeilrag hp
du-ahannel stereo, and includes a transient det e
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freguwWemay n noi se shaping module, a temporal noi se
modul e.

Tl nput =d oamati iramechw@d | st ereo signal

TOutput: an MDCT @o @fcfeiseidahnntdh eafl sttheer epor esi gnal , a wi
a fredaomacy noise shaping parameter, a temporal no

parameter

2) Ecuhaale | stereo downmi xing and bit allocation

The -dluahnel stereo downmi xing and bit allocation |
all ocation on the | eft and r i ghcth acnhnaenln eslt eMDeT sciogenf:
TIlnput he MDCT coepgrfoce emdcdodhedlhet preo signal
TOutput: a downmi xed channel MDCT coefficient and
3) Neur al network transform

TIlnput: the downmi xed channel MDCT coefficient
TOut put: a deaewn nmirxaeodnfacohnammcnoe f f i ci ent

nput: the down mi-dkeenda icrh acnoneefl f itcriaennstf or m

4) Quantization and range coding
11
TOut put: a bitstream

Figure D. 4r &6Gteen eawdhiadhnkkdalst ereo coder

Dtual-cha_mnell Dualch | Bitst
stereo signa ual-channe Dual-channel L itstream
" codingme [ Sereodownmiing — NGRIERR Ly QErEeEl e

processing ‘

Bit allocation parameter

c) Generraatle fawldlih@a nmull thig
Figure D.5 is a schematic di agraadnmn oafudd oabamiiladestdi ng
mu kcthia nn e | coder perdoe snsi ncgd d nm ig -cphinagrinmiea | signal t
processed MDCT @o enfefhitadnineenlt ,d oowntnaiixnisng pa&rhameted r mtohd!
determining modul e, o-bhannel aMDD®Wwnmob & € fl i-crhiwemtrtie [t h
downmi xing and bit all ocadioomai moadwled fi obemtvos ko
transfor m, and finally obtains a bitstr emmpctehs soiugd
modul e includes a transient detecti odhomaidn wi midoev 4
modul e, a t empoordaull en oiasned sah abpainndgwindt h ext ensi on ¢ 0C¢

1) Mauhanmnel epoadicregs sprneg

The wmblatninel -podcegsipng modul prperfsci mg omdiemg hprd s
TIlnput: dtomai e madrnel signal

TOut put: an MDCT @oeefcfeiscselatmmudlit ishgenalre a windowed
freqguwWemMmay n noi se shaping parameter, a temporal noi
par ameter
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2) Muhannel mode determining

The +wmulatnine l mode determini-ngamondblbl si deabkr mobdeagamc
on thehmamhteil signal features and the signal correl
Tl nput: the MDCT -poedc¢ & s scehgdannimudoltf i stihgen aplr e

TOut put : cthlrenmul tsii gnal coding mode parameter

3) Mwhamnel downmi xing and bit allocation

The smunlatninel signal downmi-xhaxrgn enlo ddid ven miex if og msn mut &
t heppoxeeds -mbhhhnel si gnalchtaamsreal osni grheel nuddiing mode
M/'S downmi xing on MDCT coefficients of two channe
all ocation modul e i s connfipjaurreende tteor .det er mine a bit

Tl nput: the MDCT -poettsesklanmualt i 4 ihegngiraeamal t hieg meull
mode parameter

TOut put: a devimminxedd MBDWCITt icoef ficient and the bit a
4) Neur al network transform

TInput :nmihxe dcoomunrnel MDCT coefficient

TOut put: a devimreminxed d-dt onoménisnf ocrone f f i ci ent

nput: t he dcohwannmmi exl e-dt ornaanistfiocronef f i ci ent

5) Quantization and range coding
Tl
TOut put: a bitstream

Figub eG®Oner adediudclmahnel coder

Multi-

channel
signal - Mcl:)lcl'li—ggapr:l;el Multi-channel mode | o Mdgm:r';?)(?:gl Neural network Quantization and Bitstream =
processing dete mining and bit alocation transform range coding 4
., Coding parameter ' Bit allocation parameter

d) Generratle fauddi o HOA coding

Figure D.6 and Figure D.7 are schematite diuadgmoamMOAO
HOA spati al coding is performed omanmel HOAgBsBahgna
transmission ehraorcreslsi agdiirg perrd ormed to obtain a

downmi xing and bit allocation module obtains a doyv
network tramemeadr moi ® b pdaoiahmian tcroaenfsffiocrine nt . Finall vy,
performed to obtain a bitstream. HOA spatial codin
field component synt hesi s Inmouludtei, o na nndo daurp emtchiehre i ccq
modul e includes a transient detecti odhomaidn wi midoev ¢
modul e, a tempor al noi se shaping modul e, and a ban

1) Sound fneldnabmpbae

301



T/UWA09.1- 202:
The sound field component analysis module perfor ms

|l inear decomposition to determine the sound field
directivityysqof asndund speursé on of sound sources.

Tl nput: the HOA signal

TOutput: a sound field analysis parameter

2) Sound field component synthesis

The sound field component synthesis module configu
and other <conf i guriateisona psaoruanntde tfeiresl,d dceaneproment par

field component of the HOA signal, and synthesize
conversion. The sound field componenbr patiaoset eand
transmission channel signal includes a virtual spe
Tl nput: the HOA signal and the sound field anal ysi
TOut put: a sound field component parameter and a t

3) Other component <calculation

The remaining component calculation wmodufféelcdnfing
par ameter and other configuration parameters, and
component parameter based on the HOA signal, t he
parameter. Thaennerlanssimginsasli oinncclhudes a resi dual Si gne
Tl nput: the HOA signal, the sound field analysis p
TOutput: the transmission channel signal and the o

4) Transmissi on -pcrhoacnensesli ncgodi ng pr e

The transmi ssigomrreohcaemnsmsdln gc arbidru | ep rpoecrefsosrinmsg coond | enac
including a transient detection addamaiimdow $¢ pehampi

a tempor al noi se shaping modul e, and a bandwidth e
Tl nput: -dtomai hi me ansmi ssion channel signal

TOut put: an MDCT wgoeftfeiscsieadnt ramstmh e sprosm channel si
a fredaomacy noise shaping parameter, a ditehmpexrtaeln sn

par ameter

5) Transmission channel mode determining

The transmission channel mode determining modul e o
parameter based on the transmissiosi shpanameseégnaf
the grouping parameter, the bandwidth parameter,
par ameter.

Tlnput: the MDCT @poetkissieeddnt ramsmhespor channel S i
parameter

TOutput: a transmission channel coding mode par ame
6) HOA downmi xing and bit allocation
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The HOA downmi xing and bit allocation modules perf
channel MDCT coefficient.

TIlnput: thei MDEMtpobtehsegreransmi ssion channel si
coding mode parameter

TOutput: a downmi xed channel MDCT coefficient and
7) Neur al network transform

Tl nput: the downmi kedcic@mannel MDCT coe

TOut put: a down mi xdeodmaci hna ncnoeel f ftircai nesnfto r m

8) Quantization and coding
Tl nput: the down mi-dkoenda icrh acnmeefl f itcriaennstf or m
TOut put : a bitstream

Figure D. 6r &Gteeneawdi d uUHODA spati al coding

Transmission
HOA signal
Sound field component Sound field component Other component channel signal
analysis synthesis calculation
Sound field © Sound field component ! Other comr;onem
analysis parameter : parameter ; parameter
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, >
Figure Df @l d&teemeawdi o HOA coder
Transmission ;
channel Transmission Transmission .
; issi . Bitstream
signal channel Jhrgr?sgl";s('}%r; channel Neural network Quantization and
coding pre- determinin downmixing transform range coding
processing 9 and bit allocation

Coding parameter : Bit allocation parameter

D. 2 CodpmgcePsrsei ng
D.2.1 Transient Detection and Window Type Deter mi

To better code audio signals -womhi i Ebdeenmeetdar a

window to a transigonodoeim@gmeal r ¢ Do lemntsiua re, and needs
steady signal t o -deonnsauirne rae sgooloudt iforneequency
Therefore, before the window type determining is p

i nput audirocstsi githel transient detection determines v

The basic principle of the transient detection alg

Figure D.8 is a schematic diagram of signal framin
Figure D.8 Schematic diagram of signal framir
Transient

detection section |

Time

Previous Curmrent
frame frame
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The |l ength of the input audio signal of the previo
signal of the current ttsaméheé sl angioh 1R 4t sampt amgi
sampling points. The first 512 sampling points are
current frame, and the | ast 512 s antpuriengf rpaomen,t st hac
|l ookahead |l ength is 512 points. The transient det
detection section. The basic process is as foll ows
Step 1: PerafsermhilHitehhing on a isomgnaéctiinomhe transi e
The energy of an audio siffgmaduéscyspaltly -Eonegcaeadic@@r
energy changes suddenly may be missed when transie
Ther ef ortehe bterfaorrsei enpasdset feicltti @emi,nghimday be perf or me
transient detecti onrf rseegauteinccry, stiagnsad p pcroargpso nae nltow o s
detection of the transient signal
Step 2: PDigmnale itmet he transient detection section
corresponding energy threshol d.
The signal in the transient Hehgthibhosksti Anl eénsgt)
transi eoth deceécobn is 1024 sampling points, and a
signal is divided into blocks, the energy blockEne
formula (D.1):
waé OOBE i O 0L E- X ST ( ).
i is a seqguence number of a signal block, n is a sé
of a start point of at hsee qsuiegnnceel nhulntbcek, olfl oacnk Eenndd i psc
signal[n] is ad hawdinplsingnaloinft .t he n
The transient detection requires a signal energy t
calcul ationi gmalcessemdy tthler sshol d parameter is des
It is assumed that signal energy of ei ght bl ocks
ener Thresh[ 8], and a signal energy pheesthomidnihms o
alue 103.37).
A manner of calculating the signal energy threshol
for i = 0 to 7:
ener Thresh[i] = enerThreshHi st

ener ThreshHi st *= 0.8125

e

f blockEner[i] > enerThreshHist:

ener ThreshHi st = blockEner[i]

d

End

304



Th
t h
t h
en

St

B a
t h
f o

Th
S i
tr

Th
fr

| f
pr
Th

T/UWA09.1- 202

at is, for each signal block, the signal energy
reshold oth tbheckur Tadenh,i the signal energy thresh
reshold isesneompaoédttiwetburrent bl ock. I f the ene
ergy threshold is updated.
ep 3: Perform transient detection on the current
sed on the signal energy blockEmerspfondaanly bl gala
reshold enerThresh, |l ogic of determining the tra
I I ows:
if initFrame:
curlsTransient = 0
el se:
for i = 0 to 7:

if blockEner[i] > 8.0 * enerThresh[i]:

cdrsTransient = 1

break

end
end
end
at i s, the transient detection result of the fir
gnal energy of the block is greaterontshamrr<sayv drha
ansient signal exists, and the transient identif
e window type of the current frame may be determ

ame and the previous two frames.

the cusredtt fFframe, i a transiefid)t hdeteameomnsr eseu
el sTransient[ 0], and &alXth afnrsamenti sdedercdtieoch aw sprl

ere are four windows types wi nMddWIOW e-ian aomiltrochagw

LONG_SHORT_TRANS_ WNROWy i nadowutSHORT LONG_TRANS_WI N

Wi

ndow ONLY_SHORT_WI NDOW.

if prelsTransient[0] == 0 && prelsTransient[ 1] =
windowType = ONLY_LONG_WI NDOW

el se ifemtél0D3Trandi && prelsTransient|[1] == 0 &&
windowType = LONG_SHORT_TRANS_WI NDOW

el se if prelsTransient[0] == 1 && prelsTransi ent
windowType = SHORT_LONG_TRANS_WI NDOW

el se:

windowType = OWLNDGSGWORT

end

. 2.2 MDCT
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Windowing and MDCT may be performed on the input a

type.
The definition of each window type is as foll ows:
a) Long window: LONG_SHORT_TRANS_WI ¥DA@W, paoisitrse wi

b) -Cmtwindow: LONG_SHORT_TRANS_WI NDOW, consisting
448 points of 1, a right half sine window of 128 p

c) -Cwtt wi ndow: SHORT_LONG_TRANS_WINDOW, 0 coaslisftti nlya
of 128 points, 448 points of 1, and a right half s

d) Short window: ONLY SHORT _WI NDOW, a sine window
are added to each fr ame.

The objecngofndi MOECWIiI pr oepcoeisnsti nagu diiso as i2g0n4a8l constit|
i nput signal frame_past and the duremgernhcfyr amanish pu
transfor m.

Short frame MDCT spectrunow ntteyrpleeawifngt hel f cutrh
ONLY_SHORT_WI NDOW, interleaving needs to be perfor,
current frame (the Il ength of the MDCT spectrum of
codi npgr osciessq .

Figure D.9 is a schematic diagram of spectrum inte

Figure D.9 Schematic diagram of spectru

Sutframe 0 | Sutframe 1| Subframe 2 | Sutframe 3 | Sutframe 4 | Subframe 5 | Sutframe 6 | Subframe 7 | Subframe 0| Suframe 1| Sutframe 2| Sulframe 3 | Sulframe 4 | Sutframe 5| Sulframe & | Sutframe 7| Sutframe 0 Sutframe 0
Frequency 0|Frequency 0|Frequency 0 |Frequency 0|Frequency 0|Frequency 0] Frequency 0f Frequency 0] Frequency 1| Frequency 1) Frequency 1| Frequency 1| Frequency 1| Frequency 1| Frequency 1| Frequency 1| Frequency 2| Frequency 3|

D. 2.3 Frdeognmed mc yNoi se Shaping

The fredgmanaoynoi se shaping algorithm is anLMDCT s|
parameter, and mamphacilaudeautso gmrad elpatei on coef fi ci e
conversion from LPC to LSF, LSF parameter quanti za

Pr-emphasi s:
The -eprpehasi st coef0i 8i en

The Il ength of the windowed audi-emphgsnias psoRkéeOdds8. i I
for i = 2047 to 1
preemphWi nSi gnatpgriee mp hwH ancSti oginja*l [wi]l]n Si gnal [ i
end
preemphWi nSignal[ 0] = winSignal][O0]
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wi nSisgntahle iwi ndowed audi o sigamaphagpireeawpwdiWwo nSiigmal,

preemphFactaowp hiasitshe omrfdici ent .
Aut ocorrel ation coefficient calcul ati on:

The LPC parameter order | pcOrder isvpl6é, samadhatt hevhas
17 needs to be calculated. The signal used for the
t he.empbasi s processing.

LPC parameter solving:

The WiemedDsobin iteratioecalgolratém he WBEdpar amet
coefficient as the input. The parameter order is 1

Conversion from LPC to LSF:
The LSP parameter is solved by wgsidreg Q@QHeb ypah eavneg elr

The LSFfmeper is converted to the LSF parameter.
samplingRate/ 2]. samplingRate is fixed at 48 kHz.

The conversion from the LPC parameter to the LSF
26. 445 ()Rel ease 17

LSF parameter quantization coding:

The LSF parameter quantization coding uses a vectc
di mensi ons.

The structure of Hshag¥Qspdédeboektios muwlathies zat wonse
vector qguanti zati on -rcaotdeebwektorar g u aunsteidzraattheo g v eccotdo
qguantization codebook.

The method for deter mrat agroanhe bvveeat daro quusan ttihza thii grh
| fhe average coding rate of earcdit €« hM@Qneddelso gk eiag el
the-rladwe VQ codebook is wused. The average coding r
divided by the nhmbéempaft chammaél s of

For the st r ucattuer ec oodfe btonoekt hmingdlo d dleodlow refer to sect

The LSF VQ process is as foll ows:

Step 1: mean subtraction of LSF vector

The LSF mean value is subtr actfeed ftrhem ctuhre enSF fpams
LSF vector, which is used as an input vector of th
Step 2: stage 1 vector quantization

The LSF vector is divided throwehktotrage ek pweaddiiorel g
di mensions. VQ codebooks resypgectiovel areoseasghredi f
candidate stage 1 quantization results with the mi
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I n addition, there are four candidate stage 1 quan

St ept 83ge s2 vector quantization

The high rate mode i s used -vaesc taonr-se > daropsl udin,a vii m gt o dg
further dividedwveotorsh(eespetagevel gubave 3, 3, an
In the stagé Pe¥Qdual stvagtor is first separately
results of the stage 1 VQ. Then, split vector quan
stage 2 VQ errors correspormdingntoeshétsouA sanded
stage 2 VQ error and three stage 2 VQ indexes are

Spectrum shaping:

Spectrum shaping includes three steps:calowleatsiimm,
spectrum shaping.

Step 1: conversion from LSF to LPC

The quantized LSF parameter obtained through vectc
par ameter.

The conversion from the LSF psartawmetstre ppso: tchoen vieRrG i
parameter to the LSP parameter and conversion from

Step 2: spectrum shaping gain calculati on
First, weighting is performed on t haes duoantoivzseed LPC
An LPC weighting coefficient is obtained. The pseu
GAMMA_LPC = 0.939999998
weight Factor[ 0] = 1.0
for i = 1 to | pcOrder:
wei ght Factor [ il]] = wWxeAMMA HaPcQ or [ i
End

GAMMA _LPC is the initihali ngalcwefdfi ct bert LPEndveivgi gt
calculated LPC weighting coefficient.

The LPC weighting coefficient is multiplied by ¢t
parameter weightedLpc.

Second,prtéei dioawvn sP&L&pispgecgaium i s calcul at ed:

Prreot ation is performed on the weighted -rLoPtCatpeadr alLniel
parameter r ot aptreelcpics,i oann ds ptehcet rluomv shapi ng gain is c:

The rporteati on of t hthd PCamper asmelt casaeddi sMDCGTh ei nfpHTe me n't
pseudocode is as foll ows:
for (i = 0; i < I pcOrder + 1; i++) {
tmp = i * PI [/ 512
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real Part[i] = weightedLpc[i] * cos(tmp)
i magPawdi[gHt=edLpc[i] * sin(tmp)

}

The numbeex oFFTopmpilnt s -pspedili orospeéedbhter yrawshaping
formula (D. 2):

P A G A VRN AP ).
I 0N o Ow-Qe——— (D@

The number of poi-ptecios$i thespébtbraoamdshawi ng gain i

Thiyr,dla spectrum shaping gain of interpolation is
4f ol d I'inear interpolation is -perhbrmetiepopolawlLpaoG
gain, which is denoted as interpretlLpcGain.

Final lsy,bbiantdr aavemadi ng t hepenferpolation spectrum
shaping gain.

Step 3: spectrum shaping

The MDCT spectrum is divided by the LPC spectrum
spectrum.

D.2.4 Tempor al Noi se Shaping

The adaranlp noi se shaping r #duocdeesd aMDIGTnh asnpiecc trraunng et horfo ue
processing in the MDCT domain, thereby improving (¢

The input of the temporal nNoi setlsdapempgomalduhei $
TNS filter configuration:
TNS processing is performed on the MDCT spectrum.

respectively covering [660 Hz, 5400 Hz] and [5400

Both the two el N®&Si sfablteedd sorcaemnabl ed, or only one of
determined according to the TNS filter enabling al

TNS parameter calculation:

The parameter used by the TNS filter eirs itshe8)r,e fwhd c
equivalent representation of parameters such as LP
for the two TNS filters.

The basic calculation process is as foll ows:
Step 1: Calwadad enar mabhoeh i fnr eaquteorcor rel ati on coef
A frequency range corresponding to each TNS filter

and spectrum energy in the three frequency bands i
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Autocorrel atn otnhe oteffeeiferndcgguency bands are separ af

energy is used to perform normalization.

The sum of the normalized autocorrelation function
coef fi ciremtuemfcyt hreanfge of the current filter.

Step 2: Calculate the reflection coefficient.

The autocorrelation coefficients corresponding to
i nputs, anGueadwerneRloguxr i tkemthe veétdecoioal cokdfici

TNS filter enabling determining

The TNS filter is enabled based on the foll owing c
Condition 1: The filter order is greater than 0.
Condition 2: The mean square valaetbfeshel af(set |
predicted gain of the filter is greater than a thr
Condition 3: The current frame is a short frame.
When condition 1 is met and either condition 2 or

TNS mata&r quantization coding:

The bitstream parameters of the TNS module includ:é
coefficient.

The -mminf orm scal ar quantization is used aseththei sefb
For details, refer to Table B.33.

Huf f man coding is performed on the quantization 1in
reflection coefficient has a corresponding Huff man

TNS filtering:

In a frequeocyespogding to the TNS filter, i f the
filtering based on a reflection coefficient is per
obtain the MDCT spectrum after the TNS processing.

Shrot frame TNS processing method:

I f the frame type of the current frame is ONLY_SHO|
performed before the foregoing TNS processing, and
processing

D.2.5 Bandwidth Extension Coding

At the encoder, the bandwi dth extension algorithm
on the <correlation bet ween hi gh and l ow frequenc
hifg4heqsercyrum at the decoder based on a core bano
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The enabling conditions and configuration paramete

format and coding rate.

The parameters ewitdtalcttext ¢ mgiowm hefdrdeimgrdige nicnyc | buadned tehne
whitening |l evel. For details about the bitstream s

Cal cul at iforne qoufe nnciyghenvel ope parameters:

Hi §glmrequency bandanh®KFB) sdiuwsiedi dm mal cul ate the MDCT
high frequency bandfirehuemagdsabBedl apetphar amgther ol

For the calculation method, refer to formula (D. 3)
[ QOOE L Q&EH<B GQOO YN Q&O.1.0. 8 (. B).
sfbStart and sfbEnd are the start frequency sequen

sfb, and sfbW dth ib (tthheatwiidst,h tohe trhuembceurr roefntf rsefq u
sf bWi dt hi s=f bsStbaErntd + 1.

A nomi form scalar quantization mameeuen sy uesrewe Ifopge

For the quantizationd)manner, refer to formula (D.
[ QOO 00 ONEER T& T WP @ ECQ QDOE V' QABTN. Qe ( ).
fl oor indicates rounding down.

The value of the envelope parameter quantization i
7bit transmdssion is u

Hi fhr equency spectrum whitening | evel determining:
The whiteningfieyeenoy smecthigim i s determined withi

The whitening leveproneads cian@st lnat vapfeaecedrs tihaes kdee cpoedrefr
spectrum from t he sour ce frequency area (sourc
BWE_ WHI TENI NG_OFF, BWE_ WHI TENI NG_ MI D, and BWE WHI
di fferpmdc @gousitng manneor st.h eF odre sdcertiapitlison roeff etrhet deco

The -highguency spectrum whitening | evel is determin
area and the target frequency area, and thetr rsaglect
FI atness Measur e, SFM) paaaemebage datiema(GhedRat um,

parameter.
The method for calculating the spectrum flatness m

First, an average pveacltureu no fl otglEenelr Speenamgy thre ene
frequency band is calculated. A value of each fregq
t he MDCT spectrum, and a value of eacthhnf roefq ueennecryg yo
frequency of the MDCT spectrum.

311



T/UWA09.1- 202
An average value of the | og energy spectrum is den

spectrum i s denoted as avgEner Spec.

For calculation of the(BFB)parameter, refer to for
[ "Qa & Qpsim ¢ C8MOL QD ¢ "QOE UWHRITOE Q1 "YH. QM. ( B).

The spectirauvner pgak rati o PAR parameter i s defined
maxLogEner Spec to the averoag eenearlguye sapregcltorguEnm elr dSgpEenc
frequency band. Refer to formula (D.6):

N 0 e ( )

The spectrum flatness meastaeepamgametel papateamgt ep
calcul ated for each frequency band (SFB) of the so

foll owing parameters:

SFM and PAR parameters of each frequency band in t
par SrcSfb;

SFM and PAR parameters of each frequency band in t|
These parameters are averaged in each frequency ba
SFM and PAR parameters ofi sthefandurcde | fer aqque pay Sarcd
SFM and PAR parameters of the target frequency are
The normalized SFM parameter used for determining
Source frequeheWoameas: s§mMBBcdTil e/ par SrcTil e

Target frequency area: sfmTarTil eNorm = sfmTar Til e
In the standard, a condition for determining a whi

ailBWE_WHI TENI NG_OFF, that i s, atshef oclonodwist:i osnf nmiTaarr Trid e

sfmSrcTileNorm or sfmTarTil eNorm < 0.19

b) BWE_WHI TENI NG_MID, that is, the condition for t
sfmTar Til eNorm >= sfmSrcTileNorm && sfmTar Til eNorm
or

sfmTaoTimleN O0.19 && sfmTar Til eNorm < 0. 3

c) BWE_WHI TENING_HI GH, that is, the condition for
sfmTar Til eNorm >= (sfmSrcTileNorm + 0.15) or sfmTa

D.3 Downmi Xxing
D.3.1 Stereo Downmixing and Bit Al l ocati on
M/S downmi xi ng determining:

The M/ S downmi xing manner is used for the stereo m
i s determined based on the correlation between t he
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M/'S downmi xi nbassddehet me rceodr rrred laitzi eodh ccrocesfsf i ci ent

spectra of the | eft

channel s.

For a method for

¢

Ol ET i 84
£

and

right

calcoraetltiangonheoedrf mali eneéed

channels to the rati

cebdes

<, > indicates an inner produomti andbpMecd Seat SpeécR
respectively the MDCT spectra of the Il eft and righ
For the method for calculating the ratio of the en
formula (D. 8):

GLYQOQE——T e ( @)

The M/'S downmi xing is determined based on the wind
cresosgrel ation coefficient and the energy ratio, &

i sMs = 0
ifransformTypelL ==

transformTypeR &&

crossCorr >

if I rRatio < 3.0 && | rRatio > 1/ 3:
i sMs = 1

end

end
transformTypelL and transformTypeR are the window t
transform types.
M/'S downmi xi ng:
Wh etnhe M/ S flag isMs is 1, the M/S downmiXxing i s r
Before M/'S downmi xing, energy equalization needs t
channels. The energy balancing is impletmemteal dualsa
expression, refer to formula (D.9):
Q& Q1 "QO'Y S0t e ( O).

£ £ £ £

4bit uniform quantization is perf or merd, osned hfeorl muwl &
NE Q1 QOYOO QEHOPIATRD tp ¢'QE QI "QOYTRO QE..vvveecceeeee (L.p
For calculation of the quantized | LD parameter, re
QL Q1 MVOYOBRED—— P e eeens D11}
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Energy equalization is performed based on the quan

if energyRatioQ > 1. 0:

mdct SpecR *= 1.0/ energyRatioQ
el se:

mdct SpeclL *= energyRatioQ

end

M/'S downmi xing is perf or nfetd aomd trhieg MD CcTh ssrpreeclt o aa fotf e

For a method, refer to formulas (D.12) and (D.13):
GRG0 YA FHE QDO YA RGO YA QDN (IL.p
GO YA B O YR RO® O YN QYoo (I3

mdct SpecM and mdct SpecS are respectively the M and

Beforeabiltobsaaeed to the MDCT spectra of the two dow
bitsRatio needs t o be determined. The bit all oc
energyRati oDownMi x of the MD@hnepesctra of the two

Thebi3dt wuniform quantization is performed on the bi/
bitsRatioQldx = 4
if energyRati oDownMix >= 0:
bitsRatioQldx = floor (8 * bitsRatio + 0.5)
if isMs == 0:

i f bitsRatioQl dx <
bitsRatioQldx += 1

el se if bitsRatioQldx >= 5:
bitsRat=i dQI dx

1
w

end

end

end
When the M/S downmi xing is not performed, if the b
ratio is adjentedotrotthe mawmnetéevwved bit allocation
(D.14).
OQOT YORWDD YOOTPE U "OQ G0 v eeeeereee e en e (O.y
The remaining bits can be allocated based on the q
downmi xed channels. The allocation mdattilbe odl Itdea tdio

the downmi xedibdhamRmdli o)i.s (1

D. 3.2 cHMalntmie Downmi xing and Bit Al l ocati on

Channel coupling algorithm
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The channel coupling -cahlagnonreilt hmmo dues eids irne ftelreerheaduntetdi a
Adaptive Coupling) algorithm. The -cMCaAn ell gsoirg ntahlm cio
par ameter based on the signal correlation, includ

effectively reducehdamreelr® damad aicmparndned wtekoed | mugl teif f i c

A  meclhtain n e | signal ufsruead U egn ciyn cd fufdeecst ac hlaonwn e | (that
| ofwr equency effect channel has a valid amurdeélo doems o
participate in the queuing algoricthtamnand mole .bit a
The basic princhegrnmelofcotulpd i mgl tail gori thm i s t o me

cresosgsrelation of the coupled channel s.

The basic steps of the coupling algorithm are as f
Step 1: Calcul at-eorar emloatmadn zeat cirosef al l channel s
I n a 5cHamudltiexampl e, there are five €hanmelrsnapar
cresosrelation matrix is 515,

The symmetrgoofetheionomatrix is considered, and t
excluded. Theoefékationrm tnbesmation isotrhelappemn m

Each value of tchoer rredramaloinzendfataricxksscorresponds to a
meets a certain condition may participate in a sub

The filtering coendnotrinoan -ciareadlelcdidoss:eanl .co®tli fi ci ent of
than 0. 5; 2. The energy difference between the MDC
threshold. The default threshold is 2.

Step 2: Deter miitearstevehanhneloupdierds .

I't is assumed that the numberoraofelahtdrmmelc opdifri < iwintt
numPairCondi dat e, and the value of numPairCondi dat
(D.15) .

EO A0 OQ 6 & & QEUDED EE QD TG et seee et (D. 15)
numChannels indicates the tot al number of channel s

numPairCondi date channedr rpealiatsi @an d¢che efl fdicadrieggbnstft r am ots

cresosrelation matrix obtained after screening, anc
Step 3: Determine the coupling manner.

A channel pair with the | argest cochaehali pmaiirs 1lc¢
exampl e. For exampl e, in the 5.1 mode, the channel
search process, all/l matrix elements related to the
pawirth the | argest correlation value is found and
search process is completed by analogy, and the fi

315



| t
t o
| a

pr

Th
Wi

Th

T/UWA09.1- 202

is assumed that 't hegehtcnoorerbeslpaatiironwiitsh (tOh,e 1s)e.c oAnl
the channel O and the channel 1 are excluded in
rgest correlation value is foundaad 8aosenpntiheh
ocess is completed, and the second group of pair
is search process is repeated, and numPairCondid
th a l-aogeetati@addyumeit®erani nieWd channel coupling
e content of object signals differs greatly betw

object signal s.
Channel pair downmi xing
I'n thehaohel itohdaen, n eil n tpraai rp eergf warlmezda tfioorn einser gy equ
amplitude vatbhenwél tmhai ri néequaal i zation algorithm i
channel sichBGmeeilntpmaar equalization algorithmhes i mg
MDCT spectrum of the downmixed channel . I n the 1LD
to the equalization amplitude of the downmi xed cha
quanti zation condcel Itddhbil]e.c oTrhree siprochelx ng t o t he mat ch
principle of minimum di stance. Then, the spectrum
factor = mcll dCodebook[mcl I d[i]]
mdct Spectrum[i] = ]Jfactor * mdctSpectrum[i
factor i s t he amplitude adjust ment f a ettho r ¢ hcaonrnreel
mcll dCodebook is the quantization code table of tF
corresponding to t-heBhhbbeparamdtedcoBSpeber um[i] ir
vectorthbhfchaenel
Silencing
Step 1: silent channel detection
a) The average energy of each channel signal of th
't i s assumed t hRRAME_hLeE Nf,r aammed It ettedp telmteiasgryle lo f o ft hteh & hc
shown in formula (D.16):
Q¢ QiR ——— B ‘ E 1 QO e (D.16)
€1 Qs the input hsichmahedf of heAieAB@EU 3 emlie femenbgy amfo
channel of the current frame.
b) iAesnce detection parameter of each channel of th
channel signal of the current frame.
The silence detection parameter of each channel of
partee of each channel of the current frame meets
QE Qi QDG p 2 & £P°AQE QI GQFBSE QO QIO VO Q... (D. 17)
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ergyDB[ch] is the sil etntc ec Meentreelt i ofn Alph@&Einen redreto f
ergy -bh thaencél amethenduBrenbeptrh is the full

ample, if the sampling bit depth is 16 bits, the
The silence flag of each channelnecf URé ecti mantp
d the silence detection threshold g_MuteThrehol d
e silence detection parameter of each channel 0
reshol d. | fo nt hpea rsainmeet-tebre colf @ hteheet iconf t he current f
tection t-hheshahdel tbf the current-thr &maninelaisi
annel at the current gnomem] stohfa cthhaegnmeh s iolfenn he fclua
e silence det ectth onh gorarealmedfert lod dwhrer ecrht f r ame i
tection tthhechahwel tdfe tth-ei tantheaftt a hse la memheh scnhal no
rrent f-sament sfaamen and t he -tsh |cemacren &1l aogf stih eF | cau

e pseudocode for det errhi rcihmg nteHe odi Itéhrec eiulrle &g e o ff
tection parameter and thehsthanoel defetheonut hensn
silFlag [ch] = 0;

if (energyDB[ch] < g_MuteThrehol d)

{ sil Flag [ch] = 1; '}

ep 2: silence side information coding

e sidd onnfodr ntahhte si |l ent frame includes silence
Il FIl ag[ch].

When the silent channel processing function is
ded and the valhuee sofl ethacseSifllFalgagsiilsFlOa.g[Tch] does 1
When the silent channel processing function is
rticipating in coupling are 0, i tg iamresiichatnes cthhaantn
this case, only the silence enabling flag HasSi
l ence flag sil Flag[ch] does not need to be coded
When the silent channdl tphprocéseinhecg Fflrmrgti emnliF$ a
rticipating in coupling aseée lrent alhlanh,eli ti ni ntdieca
coupling. In this case, the silewnaleuenabl HagSi Il
d the silence flag silFlag[ch] needs to be coded
ep 3: bit allocation of silent channel

|l ent frames are not involved in the bit allocati
e silent frames.

t allocation algorithm

e bit allocation algorithm supports three types
d object mixed signal. In the bit allocatien al g
eps of the bit allocation algorithm for the soun
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Step 1: Obtain the ratio factor bedBitsRatio of th

mi xed signal).
Case 1: Wh e n itsh e3 8t4o tkabl/ sb i tt hreatveal ue of bedBitsRatic

Case 2: When the total bit rate is 768 kb/ s, the v

Case 3: Except for case 1 and case 2,bddet ooatlhue tod
number of bits is calculated based on the number o
object signal channels obj ChNum. Refer to formula
OO0 QO i "YOIDWES F QDO & & OO G oo, (.D. 18)

Step 2: Update the allocation strategy mi xAll ocStr

mi X Al l ocStrategy is used to identify the allocatio
of t he obj ecte airenalt.wo Thaelrl ocati on strategi es
MI X _ALLOC_STRATEGY_I NTERNAL indicates that the num
and MI X_ALLOC_STRATEGY_OBJ2BED indicates that. the |
The details are | isted bel ow:

When the MIX_ALLOC_STRATEGY_I NTERNAL strategy i s u
a) The silent frame processing function is disabl e
b) The i nmpiuxed ssiagmaln, that is, there is only a sol

c) Tuhreb enr numBedMNo $Sielnt ofchaonnel s of the sound bed
safetyChNum of safety channel s.

When the MI X_ALLOC_STRATEGY_ _OBJ2BED strategy is us

The number numB8edd&loSithahnabses of thehaonuad bgdakig
safetyChNum of safety channel s.

The number numBield&otSithannebs of the sound bed si gl
flag sil Fl ag[ ch] is 0O in the channNeuns opfarsta fcetpyatd hr
calcul ated based on the total bit rate total Bitre
AVS3 _ _SAMPLI NG_48KHZ.

Step ditPraél ocati on processing

The ibpirte all ocation processiom@ti®onusadi bofaatoul ahe
signal amidx eech esingpmal . The foll owing steps are perf.

a) The energy ratio chBitRatiosFloat[ch] of each ¢

b) The tot al numbeobpbiBiits ol butatefi based on th
ratio factor bedBit sRatio of the sound bed to the
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c) The estimated number obj AvgByteeds [bcahs]e dofonbitthse otf

objBits of bits of the object, the number obj Num o
the silence flag silFlag[ch] (for the mixed signal

d) The esti mated ]nwmberi tlse ®Gh B yhtee sjoaumd bed signal
total Bits of bits, the total number objBits of bit
the silence flag sil Flag[ dlelJd Sfigmatt he mi xed signal

e) The bit all ocation ratio factor chBitRatios i
bedChBytes[ch] of bits of the sound bed signal and
signal t o tohfe btiottsa.l Tnhuembwal ue of the bit al thddati o
even quantization is performed on the parameter.

D.3.3 HOA Downmi xing and Bit Al l ocati on

The coder determines the HOA downmbxidepg eaeodfiger di
related information, refer to Table 28rtder THHDKLead
bit rate is 512 kb/s, the value of nTotal ChanGroup

i ntwo groups, and the value of groupChans is 2, 10
channels of the virtual speaker signal group is 2,
resi dual signal -ggroauwpp biig 1ad.l oTlad i iognrt @uapt i boi tp aarlal noect e
parameter of the downmi xed channel may behamdelul @it
all ocation.

D.4 Neur al Net work Transform, Quanti zati on, and |
D.4.1 MDCT Quantization Coding based on Neural N

The MDCT quantization coding based on the neural
transform, entropy coding, noise filling parameter

Figure ODchdmdtsi a principle diagram of MDCT quanti z.

The basic process is as foll ows:

n the basic configuration, the MDCT spectrum aft
etwork to obldmainn aparamestf er mof the base coding n
erf ormed owrotmad nt rpamr afmen-cetama iTrhepdmramestfeor mafter sc
o the context coding neur al netrwaonm ke cCoditregctarnefm
ransformdomain coefficient out put by the context
itstream. After the context range coded bitstream
fasbhe range coding is obtained through context dec
oding are perfordmemhi on pahametansfadtmmr scale adj
election informati onl ea,ndt ot hoeb thaaisne a abnagsee croadn gneg ctoa

nw O O o+ —+t T >

n acdnmpm exity configuration, scale adjustment i s
grouping. An MDCT spectrum obtained through scal e
Comxtte i nf ormati on quantization anéedormange coedifrig iarne
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the context coding neural network, to obtain a co
bitstream is decodéddecasedl|ledceduaamtinddr macdeont @af bas
cont ext decoding neur al network transform. Quant.i
spectrum after scale adjustment basedaogethedctadet
obtain a base range coded bitstream.
I n an MDCT quantization coding process based on th
on the target number of coding bitsmbdrheofnuendrt e ot
coding bits. This coding process is repeated until
number of coding bits.
Figure D.10 Schematic principle diagram of MDCT
Context
range coding
( table 1
. Range
MDCT Base coding Scale | Context coding gl Quanhﬁgatlon decoding d(;or;;e_xt
spectrum neural network adjustment neural network Il p adn codi and " (l: xtng i
ange de ing dequantization neural netwo
Baserange
coding table
l Base range coding
Jo table selection
Quantification information
— and -
range coding
h SN
Noise filing
parameter
extraction
Number of base
coding bits
x Number of context
Scale factor coding bits
update and [#
quantification
Target number of
coding bits
D..42 Spectrum Grouping
A basic processing manner of spectrum grouping i s:
grouping is determined on MDCT spectra of eight sh
MDCT speetdavided into a transient group and a non;
each group, and an MDCT spectrum with a |l ength of
neur al net work transform algorithm.
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The smegtowping can effectively improve the codin

belonging to the transient group in the eight subf
filling parameters fheimmm@amsitemangirenutp grooumpamde t

The coding parameter of the spectrum grouping incl
i nformati on. The number of groups inentatfeamehe an
grouping flag information indicates the groups to
current frame belong.

Met hod for obtaining spectrum grouping information

I f the window type of ntdlbev, ¢ mr rwvaimtd o foruat mewiiansd oavt | d rhg
number parameter numGroups is set to 1, and the gr

I f the window type of the current framegiifsl ag sphaomrar
need to be determined based on the MDCT spectra of
foll ows:

The MDCT spectra of the eight i nter-l etaewrelde ssvheod ,t  tf
de ntedl| MBCE spectra.

Whet her the MDCT spectra of the eight subframes sh
each subframe belongs antedéeavmdnd®d®Chaspdconat he

First, spectraumten¢eqy edfr dDIOd &€p@ght subframes i s ¢
bl ockEner [ 8].

Secondly, the sum sumBlockEner of spectrum energy
are calculated, and the average sperdme meraeregygyr am
obtained accordingly, that i s, the subframe with t
average spectrum energy, which is expressed as for
MU0 G E O O e (.Y

numBl ock is number of shilbdakaesi ( oa gtedretr rferda me, as

Thirdly, the spectrum eanedgwi bh thehasaebbgamspeéestc

whose spectrum energy is more than several ti mes
transient group; otherwi-seanshensufbfoame bel ongs t
i f al |l bsedbofnrgameos t he transi ent gFrtoruapn soire natl |1g rsouubpf,r aam
parameter numGroups is set to 1, and grouping flag
Ot her wi se, the group number tphaer agmeotuepri nngu MA@ raogu ppsa ri a
bel onging to the transient group is set to O, and
nommransient group is set to 1.

Short frame MDCT spectrum grouping:
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I f the currenhtffammeand &hshgroup number parameter
eight subframes in the short frame need to be grou
Step 1: Group amdemreawnwge MDET depectra to obtain
spectrum wvhi tohf t1hOe2 4l efnrgetquenci es. The MDCT spectrum
group is placed before the MDCT stprexrtgiuemtofgrdiiep .su
For exampl e, it is assumed thawubtfthemgsoupgi 1g 0f l0ad@
spectra of subframes -tlr,anbs i eanntd g6r obuepl,o nagn dt os ptehcet r mao
bel ong to the transient group. Therefore, thd MDCT
as 2 3 4 7 8 1 5 6, that is, the spectra of subfra
grouping and arrangement, and the spectra of subfr
groupi ngn gende ratr.r
Step 2: PRPenmdwp m ntnérlaeaving on the grouped and arr
D.2.2, interleaving needs to be performed on spect
performedforsudbpeameas d, 5, and 6.
D.4.3 Base Coding Neural Net wor k
The base coding neur al net work (BaseEncoder) perfo
spectral coeffici admtmation chtedifn ctireentt f doae burbgpg.equent
The basic composition unit of the base coding neur
informati on, refer to Table D. 1.
Table D.1 Structure configuration of base
It em Val ue
Number of CNN | aye 4
Conviodnutker nel si z 5, 5, 5, 5
Stride 2, 2, 2, 2
Number of channel 2, 4, 8, 16
Activation functi GDN, GDN, GDN, Non
HasBi as 1, 1, 1, O
In the tabl e, Stride is the CNN convolutional st e
par armetaend None in the activation function indicat
For related information of parameters of each CNN
Table D.1poi ihe MDICZ4m pies i nput into the base codi ng
output transform coefficient obtained through neur
coefficients.
D.4.4 Scale Adjustment
The scale adj usmnsmerctal o dawlljeu spamrefndr on the transforr
neural network, to enlarge or narrow a dynamic ran
required by range coding.
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The parameter of tuHhe dcsalteh eadjevasttumeents cnaoide adj ust m
range of featureScale is [0, 29.97].
The scale adjustment factor is multiplied by the t
| f featureScad eeqduwi Malsesntt htam pler fidr mi ng ampl i tude :
featureScale is greater than 1, it is equivalent t
D.4.5 Context Coding Neur al Net wor k
The contertirabdhnegwork (ContextEncoder) extracts t
range coding table selection information) of range
adjustment, to guide rfamhigei entdi ogt pdt threomrtame f lwa sr
The input of ContextEncoder is the absolute value
obtained through scale adjustment.
The composition unit of Coalt exttrElnactodrea i sf ar nCa\tNi. o -
Table D.2 Structure configuration of cont
It em Val ue
Number of CNN | aye 3
Convolution kernel 3, 3, 3
Stride 1, 2, 2
Number of channel 16, 16, 16
Activation functi RelLReLu, None
HasBi as 1, 1, 0
For the parameters of CNNs at each | ayer of the col
The input of the context coding neural net wor k is
has 64 dimensions. The transform coefficient of th
network transform stild]l has 16 channel s, and each
D.4.6 Context Quantization and Range Coding
The scal armagnunaenrt iizsatuisoend f or the transform coeffici
Rang coding of the transform coefficient -guanbheda
rang coding tabl es, and fefacch eathanonfelt hoef ctohnet etxnt a
corresponds to one range coding table. For the cod
The bitstream obtained through range codimbgeri o fr éfi
occupied by the bitstream is referred to as the nu
used as the minimum unit for range coding in the s
D.4.7 Base Quantization and Range Coding
The scal ar gqaranits zageée dnf omantnhe transform coefficie
through scale adjustment.
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e range coding is performed based on several pre

se range coadiB.g9. reHerramgefabddi ng tables used h
nsity tables (CDF) of Gaussian distribution wit
nge coding tables i s numCont edxatrSdc atl evizaté6 4n & sc
nt ext Scal e.
se range coding table selection information obt:
ese groups of range coding tables is usedeto co
ding neural net work, that is, to determine a CDF
e CDF index of the base range coding is denoted
e following pseudocode:
for i = 0 to bdseNumLatent Encode
for | = @ atte nh &HhaMunml s

for index = 0 itlo: numContext Scal e

if contextScale[index] >= ctxDecOutput[i]ll[]j]

baseCdflndex[i][j] = index

break

end

end

if index == numContext Scal e:

baseCdflndex[i][41]] = numContext Scal e

end

end
end
xDecOutput i s base range coding tabl e sel ec
seNumLatent Encode is -aomMaimensoehf iodi enrhte dfr atntsd o
seNumLatent Channel ssief ttlkedmninmdms fcanfenf ¢ hamneal of
t wor k.
is pseudocode means that, for each dimension of
standard deviation that i s grneaitnefrortnhaatni otnh ei sh assee
riance table of the base range coding, and an 1in
de table used by the range coding.

e decoder also obtains theofathbe codtegttdbtedin
same manner.

bitstream obtained through range coding is refe
cupied by the bitstream is referred to as the nu

8 Scale Factor Update and Quantization

ale factor update strategy:
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Afinal objective of iterative update of the scale
neur al net work, so that theumbembewmfobasenttexti ngodi
equal to the target number of coding bits.

The target number of coding bits is denoted as tar

as®étoQ®o ) 6 @EdQBIAIB w di QO G 6 a6 Do Qi

In the iterative update of the scale factor, the f
the number of coding bits and the correspohdweg up
l'imit (|l owBoundBytes) of the number of coding bits

scale factor. The dichotomy is used to update the
I't is assumed that the currenturnruemnmbte rs coafl ec ofdaicntgo rbii
case, the update manners for the upper I imit and t
if currBytes < targetBytes:
if |l owBoundBytes < currBytes:
| owBoundScale = currScale
| owBo undcBuyrtreBsy t=e s
el se if |l owBoundBytes == currBytes:
| owBoundScale = max(l owBoundScale, currScale)
end
el se if currBytes > targetBytes:
if upBoundBytes > currBytes:
upBoundScale = currScale
upBoundBytes = currBytes
el se i f upBoruBnydiBeyst:es == cur
upBoundScale = min(upBoundScale, currScale)
end
end
This pseudocode may be explained as foll ows:
a) I|If the current number of coding bits is | ess th
bits is ledsnumbrert e bdunmsenthe | ower I imit of the
and the | ower I imit of the number of bits is updat
of bits is equal tsq tthhee d wrwreentl i nmd mb eorf osfc adiet f act
current scale factor and the | ower I|imit of scale
b) I'f the current number of coding bits is greater
bi tgrdast er than the current number of Dbits, the up
factor, and the upper I imit of the number of bits
number of bhéeéscunsr eqtuahummerntr of bits, the upper |
value of the current scale factor and the upper |
I n conclusion, the foregoing strategyoirsartehepdpape
the upper Iimit and the |l ower | imit of the number
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The adjustment of the scale factor is divided int

coding bi¢éacloeke nbarget number (targetBytes) of ¢
encoding bits has passed through the target number

If the target number of coding bits i s inotgrreatcered
the target number of coding bits (currBytes > targ:t
current iteration; or (2) the number of coding bi
tar geg)Bydt all times from the start of iteration t
I n phase 1, only one of the upper | imit and the |
| ower I imit exist.

A method for updating flhhe mudal d Df. Z20t)or i n phase 1

£ QU YOWHOQ | "YOBE-G— e e (2P

newScale is the updated scale factor.

The purpose of wupdating the scale factor wughphaese
target number of bits as soon as possi bl e.

A method for updating the scale factor in phase 2
EQ0YOMED 6 € 6¢ QWO RRO0w GNB6EOEQYOOHAQ

TEVBEOE QYDDAQ e e (2.}

The purpose of update in phase 2 is to enable the
the | ower | imit of the number as soon as possible.

Quantization method of scale factor:

In the basic configuration, the segmented quanti z:
values of the scale factors.

I f the value of the scalebfacmogqdadmst iwd d4thii oan tihe peal

qguantization index is expressed as formula (D.22):
[ QOa QO ONEER p CHZQAMO 01 QIY QM oo, (.22
The scale factor of quantization i s expressed as f
MO0 61T QViMDERID EBR G o (2.3

I f the value of t he -bst ahminffarcrh ogu d st igz &taitem it s ame rlf,

index is expressed as formula (D.24).
[ OO Q) DNEGED P @12 & £PHOQ N0 61 QYRAMAQ oo, (2%
The value of the quantization index is |imited to
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The $aater of quantization is expressed as formul a
MAGO 61 QVYRBIA QD T B s (2%
The value range of the scale factor is specified b
indicateasaStahlae fealt@ss than or equal to 1.0. Other
I n thkenmMpdwexity configuration, a |l ogarithm domain
of the scale factor, and ramwluan(tD.z22a&))i:on i ndex is e
[ QOMa Q0 OB @ixa £p°AQQMO 61 Q™ CAAT...........o e (.D. 26)
The value of the quantization index is |imited to
The scale factor of quantization is expressed as f
MQOMO 61 Qo a Q B T B e et bbb (D.27)
The updated and quantized scale factor is wused for
The maxi mum number of rate iterations is set to 5.
targmben of bits, a scale factor that is closest t
coded bitstream, and a corresponding context coded
D.4.9 Noise Filling Parameter Extraction
The noise fililciantgespaan mevwerragenderror between the t
neur al net work after scale adjustment and the quan
Before the noise filling parameter i s ielxltirmg treeded &
determined, which is denoted as numLatent NF, and i
valid spectral |l ines input through quantization co
of specttrtad ddamesfrodquency band except the BWE fre
I n the main profile, the pseudocode for calculatin

numLatent NF = numLinesNonZero

for i = 0 tda:baseNumLayers

numLatent NF /= stridel[i]

end
baseNumLayersmbedi odt éayehe ofi the base coding net
i ndicates the stridetipalrayet eof of héhkbaCdlEnaodehe i
That i s, the number numLatent NF of transher muembef
numLi nesNonZero of spectral Iines of the core band
I n thkenmMpdwexity configuration, for calculation of r
€000 WOQESHO M QE Qi UTEDA@QIODWE © QU.ieveeicveeecieeeiieeeee e (.D. 28)
numLatent Channels indicates the numbemaionf adefnfniedis
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The range of the tranmsdiogen fciolelfifigiiesnntdethant mirregd il

i nformati on.

I f the spectrum group number parameter numGroups i

point endldx is numLatent NFC.

I f the spectrum gr oowpnGnomper i pargamentoe se filling i
segment corresponds to the spectral coefficients i
corresponds to the spectral c ooerftf ifcriaenrmet.s i n the no
The number of subframes in the transient group 1is
in tHe amesn ent group is denoted as numOt her Bl cok. T

range correspopracitm@g |t @eaoteli fi ci ent of the transient

startl dx][ 0] 0
endl dx|[ 0] = numTransientBlock * (numLatent NF /

N_BLOCK_SHORT is the number of subframes in the sh
The transform coeffoctbhatspaogeatdocaaspemde gy otufp ti

startldx[1] = numTransientBlock * (numLatentDim
endl dx[ 1] = startldx[1] + numOtherBlock * (numL

numLatentDim is the dimensiansbbdébr macbetthianineht odut

net work, and is 64 in the current configuration.
The process of calculating the noise filling param
First, for each channel of the atlr anrest fwoorrma , ¢ ond ft fhii cni
transform coefficient range, an average value of a
quantized to O is calcul ated.

Then, an average value of thesatgdanandatsonsedras

parameter nfParam.

Quantization of noise filling parameter:
3bit uniform scalar quantization is performed, and
£ MO GA0 OWGE EBE £ Q0 OIZO@ T oo, (2.p
The value of the quantization index is |imited to
For the quantized noise filling parameter, refer t
£ Q0 O OEIQD O OFTD BR G oo, (3.p

D. BOA Spati al Coding
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The HOA spatial coder may include sound field comp:

component calcul ati on, and conversion from the HC
information.

The sbehd €tomponent analysis includes virtual spe
coding analysis, and virtual speaker selection.
The virtual speaker configuration is used toegener
configuration information, to obtain a plurality o
but is not | imited to an HOA order, a coding bit r
include buttdane:ndthel inmimber of wvirtual speakers, t
coordinates of the virtual speakers. The position
and the pitch angl @s.s FRanm iatf lmeomp a@s isttir o b ud o @mmd ioria vir
B. 48.

The coding analysis is used to perform coding anal
feature of the HOA signal, sochddsogwrdeataff etshes uld@,
of the sound sources, and diffuseness. Singular va
analyze the sound sources based on the sirnguwll aresvad
used, and the value of temp][i] i st s eggastemd i fail ¢ lyd deel

parameter nOTeHtls ttédrmp[smjund field is direction@l and
TH1 does nounédxfbeeldtheps is a diffuse sound field

threshold, which may be a constant, for example, a
The virtual speaker selection is usedsitogndketandiat
information of the target virtual speaker based ol
HOA signal , and the coefficients of the plurality
project i obnasceperoant itoone HOA signal and the HOA coeff
main virtual speakers used to represent the sound
O 0 B 0 —B e (3.1

Jindicates a horizont gli nadnigclaet eosf at hpei twvcihr tdunddig es poefa k
indi cattds Atmtbé spnic coefficienth ofountHepHOGRE egnal
indicates the Ambitsh niicr tcwealf fsipce aeekner .odbWhehmeobhai maxdi

avirtual speakers are the target virtual spetabkkeer s
azimuth information of the virtual speakers are t
number of initial target virtual speakers may be s

The sound field component synt hesignailss nmani ntl hye utsre:

channels. The virtual speaker signal is generated
target virtual speakers. For details about the syn
O 0 O e ————————— (3.2

ODindicates a virtual speaker signal, a dmaitmrdixc at e ¢
an inverse matrix of the matrix A, a matrix X indi
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" - # , C€C indicates the number of target vi Nordeal spe
HOA signalasize ofthematrix Xis - ,”, and L indicates the number of
The other componetnot ocbatlaciunl atthieo nr eissi duusaeld si gnal i n
signal may be obtained based on a difference betwe
The reconstructed sound fieldbsaisgmaloni $ ha® voundafi
the target virtual speaker. For i mplementation ste
Finally, the virtual speaker signal and amemiresi admu
channel signal and the side information represente
obtain a coded bitstream.
D.6 Tables of Parameters of Coding Neural Network
The parameters of Codi nigatNeelr. a0 . Net wor k are shown
Table D.3 Layer 1 CNN (convolutional kernel par am
Parameter value
O0x1.653c4-Z2XA0RAUGH9-60000000P
O0x1.ea704-ap000000p062c0000000pPp
O0x1.0885280xd@0C0@AO0AAQQO00DP
O0x1.f20f72,0000D.0DPHcH®83e€0000000pP
0x1.7285d8000@0a00pd-BG200000000pP
Table D.4 Layer 1 CNN (bias parameter bias) o
Parameter value
O0x1.1c2e7-20XA0®®®BA880000000p
Table D.5 Layer 1 CNN (GDN activation function bef
Parameter value
0x1.¢c855b20000000p+3, 0x1.2c9cc00000000p+4,
Table D.6 Layer 1 CNN (GDN activationnétuwotkopapgam
Parameter value
O0x0. O0Op+0, 0x0. 0p+0,
0x0. O0Op+0, O0x0. O0p+0,
Table D.7 Layer 2 CNN (convolutional kernel par am

Parameter value

0x1.22a8380p000006P4396080000@DHP3a00000
0x1.15108200000000p

0x1.9c670-20K00GBHIEF 9@ 0000D00PabHpb60000000Pp
O0x1.3d6d2p000000P
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0x1.5e1a4-3p00R00DPd-40x0L0070cBBOBOO00000DPp
O0x1.bd23b80000000P

O0x1.74cd82@MxA0AUEBAA 7-2,0x00 FAMPB cBQOOO0O0000P
O0x1.6e17bB80000000pP

Ox1.5807 d-8000x010. 02040epb 6-2 OX0OL0 (6O a-400000000p
O0x1.0f94c¢c20000000p

O0x1.7c7006@MXAQCEBMO3I-0DN00RDOPOSB,6600000000P
Ox1.ee89b-28p000000P

O0x1.5406 548 0x010.01070d08f 870:@0D.0ODH3 760000000 p
0x1.337ch80000000P

-0x1.90a85-B0000000p260KA0ABABHEOO00000DP
-0x1.82593400000000p

-O0x1. 6e820-80X00KADEH e-8 OXANABERBHL 6-B0000000p
-0x1.7b40a40000000p

0x1.1a9cl1l4HxA0GBBr hHh6E000RQAO0RLP44£f80000000Pp
0x1.3e03d&8p00000O0P

Table D.8 Layer 2 CNN (bias parameter

Parameter value

-0x1. 5894 2-8000x0L0. 050b01pl d-8 QOOX010. 07080Bpd@x B D 00 0 0 0
0x1.f69d9-20000000p

bias) o

nction bet

Table D.9 Layer 2 CNN (GDN activation fu
Parameter value
O0x1.cfa2680000000p+0, O0x1.425d460000000p+0, O0x1
O0x1.84e8f40000000p+0,
Tabl e Yerl02 L@NN ( GDN activation function gamma
Parameter value
O0x1.bcl6780Pp00R000ApP+0, 0x2,, 1976f80000000p
O0x1.0926d80000000p
0x0. O0Op+0, O0x0. O0p+0, 0x0. O0p+0, O0x0.0p+0,
O0x1.4e9dd@B80Q000RGBOP Ox1.9F&HK,c2800000000pP
0x1.3399¢c-3@000000p
O0x0. Op+0, O0x0. O0p+0, 0Ox0. 0p+0, 0x0.0p+0,
Table D.11 Layer 3 CNN (convolutional kernel

Parameter value

-0x1.3a932-60000000ppEReO0DXNDO®D®e3L,680000000P
0x1.714d48000Q008p8-1a2XDODDODIHPBO0O000000DP
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0x1.308c7-8000RQ00GP1-3dc0O000000O0P

-Ox1. a6d088MXAUQERBCEL® 8-8 MXKAO 07K 4-600000000p
-Ox1.8153d-830x00 GakR 9-2HXA0GIBY 6-00000000p
O0x1.17b55B80008Q008F6-32a20000000p

-Ox1.2d0b 7-4600x010. 070600pa f-£ 000 VDODPf-A,ac0000000p
O0x1.84ef85QGA0CABBI-206A0@30€R2280000000p
O0x1.f163660000D000p6-31000000000p

O0xN4d6d60@BQO0MXAP 905Baa0R00666-Hpd600000000P
O0x1.6¢c1f3830000D09p6-4 &0 VWHWHAABOO0O0000P
O0x1.ddbee2000RD06H9-2660000000P

-0x1.0ee9b-B8@MXACBHBEAM®3I’O00AAO0OEGBP8ZAae0000000pPp
O0x1. abak®BBPO00R1. 02 1-2c40L0 MBEOBERNO0O00000DPp
0x1.8b95f-2a00000D0PpPc-4920000000p

O0x1.c696c-2@DxXA0REBEPH 4-68 DXAU0 BB 6-4d00000000p
O0x1.7fe2bd0xA0CLBRI-2HXA0 RGP e2 0000000Pp
O0x1.f7641-40xA00BOEf-£0000000P

0x1.2526900008Q000pa-a580000068pHp320000000pP
0x1.51ccaB80000D08P8-4c200D0DO0PH4e0000000pP
O0x1.18929-2000x010. 080d0apl c-8 0000000 p

O0x1l.cce77t0&A0BOAB5-30XEAOBEGERB O0BQO00O0P
0x1.565d940008Q00F08¢c00RQOQBOP1200000000Pp
-0x 1. 04d9 b-3000x010. 02000eph 6-2 0000000 p

O0x1l.abac2-6@xA0CBEmDO9BPOORDOBEP3B580000000pP
Ox1. 6b4d7-4000x010. 010046 9-8000RQ0APODH4000
O0x1.ec69edMXA0CBRGFAM®9-320000000pP

Ox1.bcab548p000008DP13IPDAA0OCCT@ARRAE®NODO0O00000DP
-Ox1.8c926-60x00 MOBEE 0-2MXAQBRUHWHL2O0000000Pp
O0x1.c36436p00RODOVDH839800000000P

-Ox 1. 1b 389 DB EO0OX0L0. 040501 5 5-8 GO0x(010. ObOcCep3 6-4 D OO 0000 p
0x1.05f{2d20000000DpedO&A0OBGBGEBB®MBOO0O0000DP
O0x1.9cfedd06A0BGBCHFe-80000000pP

O0x1.ea45a20xA0NDWGE a-4 OXAQ ABE®KF a-2P000000p
O0x1.0c6422@0xA0@PMOEF 0-BPO00NVDO00HPO0-B9400000000p
0x1.9251f{BOHXA0G®MBF 9B8,00000000p

0x1.d79388000000G6p38-83HxA0GBAG®EWO0O00000DP
0x1.9100a-30xX00CRBBA aB0000DOODPa56a0000000p
O0x1.baaOb-80000A@@PAAMQOO0p
O0x1.ad0e4-4@DxXAU0BER2M®JI-2000R000p88760000000Pp
O0x1. 2454 3-@000x010. 080d0dpf b-B P 00X DOBH5-a2e0000000pPp
O0x1.9464f-4Q0pxxA0R2@ARBCc-60000000pP
Ox1.47e46-8@0x0A0GBECHUF 7-00A0 ®0 ®@O70Ep0 000
O0x1.d5a4e4@PxA0BOLBMH e-2 PXAQ FRAUF 1-80000000p
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O0x1.c4431-B8@XAQBOGERJA-80000000p

O0x1.b1lb5880xA0 B®®B @ c £3070x010.030e00p4 f 830,00 0000 p
O0x1.8bbb9idixA0AGARM4 6D®OD.OMDPf dOD,000000p
iox1.d9212491@0D.0O®HPddad®,000000p

O0x1.cf2d0BO&AOCAGGEH S-0DGA0CE@MD4BO0000000pP
O0x1.04f aa3060066@p 5-8 K00 BKFWH®Y2600000000Pp
-0x1.025d1000Q@QQ00Pp25p6000000O0DP

-Ox1. 8b2143,0000x010.0808f €3 4 MOXA0 ABWAca0000000pPp
-0x1.da0758000000p487-2480R00666-p760000000P
-Ox1.852454000x010.0F070dpb 7-8D 000000 p

-Ox1. 9377 9-8600x010.0cOM 3-8000RQ0AP4-7920000000p
O0x1.1c3d7-60X0NDO®0Oe@S3 030,0000x010.p4667F920000000p
-0x1.589094000@000P96a00000000pP

O0x1.1f5e7606A060@H b-8 OXKAUA HHUP®D 840000000p
Ox1l.cebfa®G00@ODODVPc-4HxA0OTCELE®OO00000pP
-0x1.6c4366000Q00MM@EHUBOHOEP

Table D.12 Layer 3 CNN (bias parameter

bias)

Parameter value

0x1.1020d-40000RR@0P a 77c,0 cOOX0LO. 0e0LOEB\BPRB e 0000000 Pp
0x1.2ded4e820000000Ppa-FDXxA0GAGBGMDPNPO0000DP
-0x.1b 49154 010800x010. 2p7 b b 90000000 p

Tabl

e D.13 Layer 3 CNN (GDN activation functi

Parameter value

0x1.d0d8f-t0000DO0OOEC-D2ec0VDOBOB-RHO0O0O0O000O0P

Ox1. dc a0 4-0 0Px010.06060f0epc e 0000000 pPp+02, 0x1.b422b600000O0

O0x1.a46504000R0006p4f-P96000000O0P

Tabl

e D.14 Layer 3 CNN (GDN activation funct

Parameter value

0x1.94d3c80000R00p0 p +01 . PN4ehe DZ0400 0 MO 0 p

0x0. O0Op+0, O0x0. O0p+0, 0x0. O0p+0, O0x0.0p+0,

0x0. O0Op+0, 0x1:2B40 DIxDQ MPOHOOGOMW-23, 39246200000000p
O0x1.4304220000R0@0d 3 22382,a 000x010.0808093800,0 0000000 p
O0x0. O0Op+0,

O0x0. O0Op+0, O0x0. 0p+0, BRO0. Op®OOPBEROD. Op+0, O0x0. O0p
O0x1.8a893-80000RQ@0PHP39B4O900000000p
O0x1.3ed34-260p000R 0089 6 8219%,6 000x000.000p0+0 , O0x0. O0Op+0,
Ox1.c2da6-28p00RO0OApP+0, 0-81, 76d62ap6B0O0ODO00O0P
0x0.0p+0, O0x1:3Re5DXND0O®PO-M®QOM-Xx83, 59a2b00000000DP
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O0x0. O0Op+0, O0x0. 0p+0, 0x0. O0p+0, O0x0.0p+0,
O0x0. O0Op+0, O0x0. 0p+0, 0x0. O0p+0, O0x0.0p+0, Ox0. O0Op+
O0x0. O0Op+0, O0x0. 0p+0,
O0x1.f72bf3ZTH,000X0D.0Hp0314d6 OXA0CCEEIHL00000000pP
O0x1.2cal0c2Pp00RQO0O0PP+0, OxO0. 240, O0Ox1.579bee000O
O0x1.a5910860000000p
O0x0. O0Op+0, O0x0. 0p+0, 0x0. O0p+0, O0x0.0p+0, Ox0. Op+
0x1.92¢c92-360008 Q0 R e 93348,0 000x000. 000pO+0 ,

Table D.15 Layer 4 CNN (convolutional kernel

Par amelt ee v a

0x1.3397d-4a0000RQ000p 4 373,d000x010.010500808 a 0000000 p
0x1.7766aB000RQQ00BeB580RQ00GQAFAc0000000pP
O0x1.05abea0P00RDOPTf BAGANDODIDDD-DPAO00000Pp
0x1.947a26000D000Dp51-8aMXAQEBEGEH7-Z00000000p
0x1.214618000Q00004848@0D0D80DPppBP000000P
Ox1.435bcBEPO0O00O000O0DP

0x1.8a68160000R00M9d8d;:BeDO0BHDHDHPO0O000000P
0x1.4db3f-DPp00XDOOP48Hh2080QA0BO6@NA780000000P
-0x94ddc5e0®000x010.00pf 5¢c8B80000004041-1b60000000p
-0x1.b8a48-8Q2000RQQ0[@F b eBa e 200x010. 0cO204®PB 4 0000000 p
O0x1.faf3bx;0000886pc-00PD00RNDOH2c5,740000000pP
0x1.85e6180000000p

0x1.30544-46000060P00DVD:08QAp32b0a80000000P
Ox1.accf 4B 0000D.0f0fpbT;08000680PND00000O0P
0x1.ab52d00200D099Hp1580000Q000BFeH5B800000000Pp
O0x1. 42eaaD0000D.0%PHS5 581 e cO0x010.000c0163pP c 0000000 p
O0x1. 3a0e0al/r®BPX 1. al825-460000000pa7a0000000pP
O0x1.a9b0d-Z0000000pPp

0x1.95b1f-6800000043BIXDODODDVIHHEO0O000000DP
O0x1.ab7f420xA0@06GHM®4600002006PFe-BBc0O0000000P
0x1.5ede2-80@0DO0ODOHPrREBEX 1. 2991f-tPO0000O0DP
Ox1.f2f00BD,00MOD.0pa E9c, 8 eOOx010. 08CR04GEP a 0000000 p
Ox1.befda2:080008@62 e-2DMOD.0DI0OPb9-8O0000000P
O0x1.a784260000000p

0x1.b8c00-8000D0DOIP5 b-B EOXA0 0704000 @®-OPO O
O0x1.18e77-42000R0000pf-HBE600D00B6HMZA2¢c0000000P
0x1.229770800000008aBd40R00006-p£00000000P
0x1.a955at2@O0D0O0HDP08B8-2000D00DDPP81BO0O0000O0DP
O0x1l.c5aaf-2,00006Q2060pe-480000D0DPd88ac0000000p
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Ox1.d4ccc-2D000000p

0x1.894ee-2200D0003p90-6MXAQM®MP®EE 1-8P0O0000000P
O0x1. 2249 4-6000x010. 056040epc 6-6 HXAQ AW/ b7 6-8 0000000 p
-0x1.106f f-2D00x010.0d0604p0 e-6000RQA0O@GBARDBM 00
O0x1.435474@2000Q000p 1907 OXAQFUGHBF 60000000p
0x1.2047e2p000000Hf-1L2A,c0MOD.0DDfOGO00000000P
-0x1.7839a-Bp0000000pPp

0x1.f0e094DDOD.0DDD3 6-8 OXAO MAME 0-200 00000 p
0x129@d000-H0&XAp 4651 a-d OXAQ BUBMD 280000000 p
0x1.2dab 1-8@NXNUA CHBEM 1E0008Q06pF-ac0000000p
0x1.37bb140000@Q07A 7 98,0 600x010.0d0eda083 6 000 0 00 0 p
0x1.5bc87-0000R8Q00p5-E8c000D0PD@E,9200000
-0x1.d5760B80000000p

0x1.678a7-200008000 8 ®f;0cxc10.030300NV0HO0 000000 p
0x1.c¢c1164-8@0XA0Q®PEEA a-B000R0D0BH0-53¢0000000pP
0x1.8d1c6-200000DPP2p4040008Q00PHLAROOO0O0O00O0DP
O0x1. O0bO3OFPEBAQ P Ox 1. b0 fl2l9 a OXAA GE®EPE29,e 0000000 p
0x1.4299f-2p00000Ppb-62@BO0DOODPDOP20NP0O00000P
0x1.16d3d60000000pPp

0x1.37f0d8MXA0BIBEO0-30000D00P488200000000Pp
0x1.687f430000DDDPO AQ0x010.p338c6-800000000p
0x1.3elec20000D08pb-214086800000Hc40000000pP
0x1.8233b400080A0CGHe3A4600D0PODH-Hcal0000000pP
O0x1. 9206 0-2600x010. 0eCelbpc 3-8 DOXID.0DDVHPc 9-2P000000p
0x1.33cd®D0H00000

-0x1.6884b6000RQOBHPO-26cONDOBODHB680000000P
0x1.011a83ap00R0D0BHPaB5600Q0068pHp6a0000000pP
0x1.97cfdeO00@0DODPalPxA0RBEEBIFEOOO0000O0DP
0x1.dc2e5-6000D0HHIFO0VBPO00RV1L. 2da-B2c0000000p
0x1.ac2e483@xA0CBEM 1-2a00000D0P1f15f20000000p
O0x1.35¢c6e650P0000000p

O0x1.0e068-2a2p00RD0OABHS-BMaxUAWOBEREGEPBOOO0O0000DP
O0x1.1c951-a@xAQARECER5-t000R00BPMBADPCc OO0
O0x1.952605000600Qp c-3 400 ERGROERELOO0O0000DP
O0x1.ce0acbQxA0OCHGEALBOXAOGBGRAPH a-d0000000p
0x1.f1641-4000000092-830cx0L0 REBGXAOBPOOO0O000P
Ox1.beO0OddB80000000DP

0x1. 009060Dp O0Xx1.69a640xD0HOOO®DHPOO000000DPp
Ox1.8926 0-2000x010. 030d01p5 320 008A00pP3-Af00000000P
Ox1.e7523-80K000UFPEE-2O0xA0BGIECHB 1-¢P000000pP
O0x1.8e7388000R0000PF-d1cOODODOOPH/20000000pPp
O0x1.c39f1H0A0GBAPH ee2DO00OXDOPC55d20000000pPp
0x1.e80e6-20000000pPp
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-0x1.b24286000Q2000Pp24d200DO0OHODPOPO0O00000O0DP
-Ox1.32397-80X%00®FMPK240000009Pc-0600000000Pp
O0x1.5da®@dpOX00BbabebB8PO00RD0OABEHeH,f 00000000P
Ox1. 6cf 7 f-14MO0x010.0c0305pd 7-6 DX QAQ CCAW® 9-2Pp000000p
O0x1. 7015 3-66000x010.000b0ap0 7-2000RQ00Pp3-tAa60000000P
O0x1.b1l1b4a20000000p

O0x1.2bbdf-2OdxxA0ACE®DO-OHPXA . 0696e-2aPD000000pP
O0x1. 4243 e2@PXA0CBBODB720008000ppFf&,980000000pPp
0x1.baldf-20000D0Dd-3 X000 BEOP®EBBOO0O0000pP
O0x1.45f{586000000D¢b-bPDax0L0 7REE®BR OO00000p
0x1.12b3680RQ00E66MaB;0000060BRA1-80000000pP
Ox1.efabl2,00000000p

Ox1. d876 20 @00x010. 090bO3p8 a-4 MXAQ BGOAW 940000000 p
0x1.a00da2p000DO0DPR8-I1H20080A0CO6H6e0000000DP
O0x1. 3292 3-8600x010. 06040dp4 6-8 OOx01@ GcBGB P 0 Q00 0 p
0x1.e02el16Pp000D00FC-2EAXA0GBGRIECGR0000000pP
0x1.443193000@000p3-13200R2Q0000[357,2c0000000p
0x1.8757b8B0000000pPp

O0x1. 330b0-2600x010. 040101 e-8 W&KAO0OGAG®2-800000000p
0%.8ef50490&000AGEWCCcHP000D0OP782800000000pP
0x1.f07dc90&A0GGBO LT ee-2 PXAQ WBOFB®EHDOOO0O00O0DP
0x1.216ba-80p00RMDOMP2-6Dax00 ALOKUBEHBEBOOO0O000O0DP
O0x1. 4d9eb-00OXM0 GB®PER 90 G-0 R 010d030p8 8 680,000 00 p
0x1.7chb6e8p00000O0P

0x1.2878d-2000RQ0AAB 2-2306x0L0. 07050 F042A,0000000p
O0x1.2b22a-00KXA0 BEBH 6-6 MOX0AA BOFEFKE 0-40000000p
0x1.6b9b12000QA00OPH 4-3DxA0ROHADAOO00000DP
0x1.6ddaf-206000Q2067F a-2 QX000 GAMLHKM 780000000p
0x1.c6879-600000089¢350O%00BEBHAUBOOO0O0O00DP
0x1.2865a20000000p

0x1.206632000000CPpb3AHx0Q00CAEOO@®OP0O000000DP
0x1.6690540000008pPp282200000806-Ac80000000P
O0x1.1c9el-0@OXAQ BEEBE 1-6 dXAQ HBEHDIBEO0000000p
0x1.0f74b-30XxA0OQRGH 8-8 OXAQ BAUK f-20000000p
O0x1.5a54f-200X0D0.090Dp7f-20600232@180000000p
0x1.f8f89&40000000pPp

O0x1.3f7023xxA00O0CB520xA0BBGIM®1IB0000000DP
O0x1.841eb-8OxK00 BAOWpP 0-8 Q00x010. 0101BPA 1-6 0000000 p
0x1.2265f-t000%¥0D0P9p0468300000824A830000000Pp
0x1.4d0316808000@0dp9-2000RD0O0BHP436200000000Pp
-Ox1. 03Dbb 36 0600x010.06000pa 9-c000@0DOMOP3-F00000000P
O0x1.654bd20000000pPp

-O0x1.419354000x010. 0c090apa 5-4 D00V DO0BPHP5-37e0000000pPp
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O0x1.0ebll-4a@MXAUQRGWUA JIJB3086000d@aBPpHL2OP0O0O00000P
Ox1.42572-20K00O0HEF 9-8 HXA0ECBR 78Pp000000p
O0x1.7e9d32000000084c-20XA0QB®EEBBHLBOO0O00000P
-0x1.23c90-8@MXA0EBEAEIE6000200686d286200000000p
O0x1.25al1lbB80000000pP

-Ox1.0989b-&0X0N0UHBEIBI-BO0AA0EB8OPc&00000000Pp
0x1.812cd2p00R0OO00DP5-80X00 OAUKBHWROO0O00000Pp
O0x1.f354030DxA0DODODBE5-8p0000D06PHpe-2,00000000P
Ox1.0a56528p000006¢d2-41040B8010800e00ED,0000p

Ox1.5e149-6 000 0 ®BERE a4£,00DXDVD.0DH9-38c0000000p
0x1.1336b2000000O0P

0x1.f3e7d80000D0DPe-@OXA0A XK BOERHBLOOO00000DP
Ox1. 7167 6-8000x010. 0ald04p5 2-Z OXOLO MO7AEe 320000000 p
0x179c60e030;00D0DPB8Ad6-ED00RA0OBHC-2760000000pP
0x1.3del1220008006R9-3 P00 AABGHEAUBOOO0O00O000DP
0x1.54cc3-2Pp000DO0DP5-0 DxxAUQGBIW¥CABOO0O000O0DP
-0x1.300be8B8Pp00000O0DP

0x1.504e5200D0D6&8®3 a20,0 000x010.03p9 b-Bba0000000pP
O0x1.24ef0-30xA00T0TBY8820000Q000PO0-3Ffe0000000P
Ox1.fdeee®D0GA0OQREBB7BNPO00RD0OABAB8DfFA40000000p
O0x1.a9689-00K0A00AWEM420000D0DH2-82a00000000p
0x1.3908989600Pp0Ox1.45d45400006Q2Q@£8380000000pP
0x1.0ee73-2p0000O0O0DP

0x1.18119-6000R0060p 7-@ QOXOLQ BGBOFTHLERODO0O00000p
0x1.4fcl450000D0DQPF-21cOODO®OLDH7cO0000000P
O0x1.69514-200X00 BBAMBGEHAOPL. 01dasd8-280000000p
O0x1.c7f27850000000p9-Deb60XNDOAODRTF 40000000pP
O0x1.1ac82080p00R00008p9%F.f 6MOD.0Df0OfEHd400000000p
0x1.a5259-8d00000000p

0x1.3b1f6-3MXA0DMABPE 960008 AMDB®EPBRRMEP

O0x1. 0715 d-8000x010. 0b0306pd 5-4 EOOX0L0. 0V0dO7Pb d2O 000000 p
O0x1.e5184-40Xx00 ®BCEHB4-c000RD0O0BPH0-327a0000000p
0x1.144ca-0p00RDOOPI9ENDXA0ABOBTIHO000000DP
-0x1. 4f f b clci6Q0x010. (2020dpH) D-»OXAQA D f 5¢c b-BOO00000O0pPp
0x1.a042760000000p

O0x1.24dd5-86000x010. 0b080ep4d 8-2000RA0OOPS5H5Zc0000000pP
Ox1.e310Db-60X00 BGUHABF 3-BOP00VDOPPe8e200000000Pp
Ox1. b364Db-2000x010. 04010dp4 9-6 QOOx0LO. 0207020 - PO O
Ox1.93833-80K0M0BLEBCc-8000VDO0DHES5HF00000000P
O0x1.ca9f de0000066p9-30xA0CGG@R238B8P0O000000DP
0x1.2e315-2Z20000000p

O0x1.f04fb2,00006866060H6e8000000DPL71,ea0000000pP
-0 x 1. 80a020f0604Q O P x 1 . d 5 0-6 E0ax0L0 BHUMLBEHLELR 0000000 p
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O0x1.3ch5340000000Pa-85AHxAL0GAUREBBOO0O00000DP
O0x1.4e84180000000P a2 xAQROBEFECLRO000000P
0x1.279e9P00RD0OOPCc-8Pe0VWDOOADH720000000pP
Ox1.dde7a@p000000pPp

0x1.7916d830p0000D0PP7-92a0R0D0BO0OBABO0O0O0000O0P
-Ox1. 4360 4-20000x010. 090005pd b -8 G00x(010. 04050epe 1-8 D 000000
O0x1.08c0a8@MxA0BAFF b-20000D09HTfT-B1e0000000pPp
0x1.132095H000@0. 0c03Hx000ACBGBABH/OOOO0O00O0Pp
0x1.5dde480000008p 14 ,f 8MOD.OCODVHHE60000000P
O0x1.2fb43-Bp000000O0DP

-0x1.434d3-80x00 007EMf-&,0000DO0DVDPa-8700000000p
-O0x1.16a01-80x00 MAGBGEREEFORHEX 1. 162e8-20000000p
O0x1.99efc20600006Ra-8000Q000FHa8140000000pPp
-0x1.a3c982000000042208&0000@0E@HO0O000000P
0x1.eeddc-5000000D0P9 45,2 400x010.06000807%H4 00000000 p
O0x1.9ab77¢0000000p

0x1.014394000008000p45:6x006066862800000000Pp
O0x1. 0189 a-@8@MX00 GO f-8000000PPp1B8540000000p
O0x1.492ce8@XxAU0WMOHUBE-28000800046-4280000000p
0x1.6e44e3MxA0TOICECEDOODMODOPa®3caldO000000P
O0x1.f7bf 45000008604 3-2000x010. 056030609 9-50000000p
0x1.01a3c@2p00000O0P

0x1.5948f20x00C@Cp 1600002008 -Hde-Zd20000000P
0x1.70ddf-40000D00pc-4HXA0AGCEWWHOO0O00O0
0x1.170b28000Q80QA06P 9-3 000 MBWXOFEPOO0000Pp
-0x1.441003000Q@00681-5;040000@6@A20000000pP
0x12f 60000DV,000x1. 34d-8¢ce0RDO06LRRPe40000000P
Ox1. bdfeb@&@0000000pPp

O0x1.2bed4c-8@XA0CME®HEN 1600000068 9-2¢c00000000pPp
0x1.1d8f658MGA0CGROE b-¢ dXAWQ WF¥AM6-20000000p
O0x1.1bc7f-2 0000000900 DXA. e449920000000p
Ox1. 45b6 d-6 000 BAm 0-6 HXAQ RFFH 550000000 p
O0x1. 716258 000x010. 0cO40ep7 8-2 MXAQ BG®®Ept 3-60000000p
O0x1.2bf700000000p

0x1.53d2cBPpO00OROODPLIBROVDGBEAGOEPDHLO000DP
O0x1.2f78420000D0D0¢b-% Dex00 WAHABBAPBOO0O00000DP
0x1.63584400000000p2-38500000PDP2120000000Pp
0x1.1588d68000Q@QA00GpP 14 PxU0 RGHEHBEA®OO0O0000P
0x1.a403d486000RQA0WODBHBAAMO00X0L . 6114@240000000p
0x1.¢c8979-2868000000p

Ox1.464d9-6000x010.07080ep9 d-6 B D 00RQOPBe25bc0000000P
Ox1. adal7-0@xA0DIFERB9-t0-00D0ODP24-60000000pPp
O0x1.20aa3Bp00RODO6PpdA3I-G0DHOVDB®DDOPHFQO000pPp
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-0x1.93070600068600@p1 4-8 306x010. 01050c01Ce 2 DOOO000 P
O0x1.b93f768000R0D0NMP7 18,0 800x010.05070d0HP220000000p
O0x1.2dcf3aa0000000p

-0x1.e280b8000R20Q0QAP9-HATND.0ODDIPBOPO000000DP
02.516b5e80008Q0_hbc9p,alRDOBO0BHA00000000DP
O0x1.3dlec2@xA0®MBABa-20000000R7709,d40000000p
O0x1.eb059-8MxX00 RAUERdA-40000D08phb-96400000000Pp
-0x1.c48cd2RP000XDOPp8 8Bf, 6 400x01L0. 0bOSOf ARABOEeP
O0x1.f557580000000p

0x1.382ec-20000000869p123¢00RQ000P80,6200000000P
-0x1.595d840000800 p 0 1162:06x0L0 ABHORE O OOO0O00O0Pp
Ox1. 7106 8-36000x010. 0006010 7-20-00DOVDOP6T-BOO0O0O00O0DP
0x2dcf b8060008APC500dDPOVDODDOOH4DDPD00000P
0x1.6918d-2600900080a0d-Z@OX000BOEBHE-&LNDO00000P
0x1.0f46cE@OO0000O0pP

0x1.b29f020000000P780400800@8P98,a200000000p
O0x1.dalf4B0000%¥D09d 1I90Max010 dIBAXRE 00 00000p
O0x1.12819-CX00 MkEHbHEOPOORDOHFE8FB3dc0O0000000pPp
0x1.360b750000800@pBbB82a0ND0BDHHDE0O0000000DP
O0x1.fcbhO0O3280000D0p79%H:0620000058RD000000P
Ox1.81e9741000,00000p

O0x1.1e0aelmP000ND0OP2-2dc00RMDOORAPIB04a0000000pP
-O0x1. 4b 65 8-8000x0L0. 03030f 5 4-2a MXAO0O RBO®E c-60D000000Pp
0x1.72ce6-2p00080008p0-26B0D0DOHDIPHRO0O00000O0DP
0x1.6cbd0-8000R2006pPCc-8PDxUQBBEBBRLPOO0000P
Ox1.7b98b-6Q20D00RQO P b 98d,e 200x010.0d070308p2 c 0000000 p
0x1.9¢c147800000000p

O0x1.1ff94%,000X00.00HP6-24G60D0DODDP-0OD00000P
0x1.5412620000000@QRAUARRA00RD. 676a40000000p
-0x1.23eb0-2@0XA0WIDEF 1-2D0000D0D1490,c80000000p
Ox1.cb778-6@MX00BXHUMO-40008D00P4-4aD40000000pP
0x1.793a1l28000088pc9-8OXAUQOODBDRa-tA2P00000pP
Ox1.f26fg8B0O0000000

O0x1.3e4fcB30600C6GQ2P L-28QNDOO®WP39-Z20000000pPp
0x1.012f280000D06Ip9-® 200x010 040f 0b0308 0 000000 P
O0x1.3f139-640000009p4-716800RQ0MDBP548c0000000P
0x1.904d6-6000QQ0Q000(PMEBMxAUQB®6a7-80000000p
Ox1.6ffe54D,00MOD.05c e52,2 800x010. 0d0dObOIpa 6 0 000000 p
0x1.2786780000000p
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Parameter value

O0x1.082fbhb40000D08MPa-a@MXAQBBCH®AWPINOO0O000O0DP
-0x1.5ad606000Q2Q006RA689c0RQAOQODOB6P400000000DP
-Ox1. b6762-8000x010 Ce0dpc 7-a HXAOABHRR 8-BOD0000000Pp
-Ox1.91d32-80X%00 REGBE 80 & U0ata0/@2PO 0H,0000p

Ox1. ab044-60X00POHAARIB0008008H4-3¢cc0000000P
0x1.06cd7-ap000000P

O0x1.634b1-d OX0L0 (aGBMOE 9-a DXA0OBF@G®W 2-80000000p
0x1.2aacat06A0BGBO 22 0000D0BDP486c0000000pP
0Xx1.7d49b8M;000000Pab6-8@MXAUQCTBIFRe-20000000pP
O0x1.baa7f-DO000@0XDO¢7 71d0Ncx0L0 bHBBLHY DO000000p
-0x1.6708hb6000000QA292a80000R2BRAPBG640000000P
-0x1.9535a-600000000p

Ox1. 8b756-640 000x010.0a04pc 2300 DODDHHDEO0000000p
0x1.bbee82000D0D0pP11-20008Q0BH55880000000p
0x1. aee84DMXxA0OBBE b-4 HXAUQ DE®MI9FO0000000p
0x1.398f724@xA0CBBR5-8MXA0WGBHALe-80000000p
0x1f bc754@70@O0D.00VpP3f a®00@ODODPc-35800000000p
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Table D.17 Layer 1 CNN (bias parameter

bi as)

Parameter value

Ox1.f3f7bD000ODODP4BHxAO0ODARIEPOO000000P
O0x1. 67 36 9-0000x010. 0e09Bp7 0-6ND00RKODORPHL-BODO0O000000DP
0x1.5de3e2000R0000pb-2DAXA0BBOMEERBO0O00000DP
Ox1.4df 498000000030 80600A000A-RL120000000P
0x1.2999f-3a0xA02BOPODO&A. a76dc-4p000000p
0x1.8955f-2p000000pPp
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e D.18 Layer 2 CNN (convolutional kernel

Parameter value
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-O0x1.8336c-60X00MEBEPEM b-2HXAABIFAHBL30000000p
0x1.aa892800000008 08 hex0l0 BGBXOBLBOOOO0000Pp
0x1.168df-B0D00X®DOO0P8-5e04¢0L0 B0BR0G0 PG 0 O p
0x1.96d7d-40000000p

O0x1.df16780&A0BGO@M56000R8Q0840B000000000P
-0x1.8c781-8MKX00Q0BBOPRF b-8 HXAABCRE b-6aP000000pP
-0x1.8d8994000@0A00R583 XA RRIEER00000000Pp
0x1219f 6 a70®@OD.0ODP1b3-8000RQ0BH53H40000000p
-0x1.3407 3-60Xx00BIFEO®O-OD00RQAO00R2H920000000p
-0 x 38da300000000p

1.
O0x1l.ed4a783pxA00MAB1E000800QHAa-83c20000000pP
O0x1.fb89a80&A0GEAGH -6 MXAQ EBHBY dA2O0000000pPp
O0x1. 78ab6-320x000BBEHbL4000RQO0BAEHBZE60000000DP
0x1.419b3800000004¢ 82 Mx0QWBHBERIFBOOO0O0OOODP
-O0x1. 7be83-6MX0N00KGHES 52020000810 9-20000000p
Oxd7e6ce04000000p

O0x1.126cc-B@XAQEDCHE6-40000000phb8120000000pP
O0x1.a35e1-ap000D00P8-240&00AUDHABIBOO00000P
O0x1.a71d72p00Q0006Ppa3880RQ060E65H,ec0000000P
O0x1.7dbcag8@xA00OHDP800-00D009PBZ¢c-B0000000pP
-Ox1. bd459-80x%00 0KEUHEREBOOORDOAPedLf 60000000DP
Ox1.eebd9-4p000000pP

0x1.5cd8c-ap000DOBMP2-8 Pax0L0 BOraO’/EE OO000000Pp
Ox1.e38cf-200000@2ab2000@6O6PDH,000pP
O0x1.4a2ab-8000R000A0MH3-3Pax0L0 CABOBBONO0O00000P
Ox1.e105Db-ZOX00 BB b-& OKAO R0UPL 3-80p 000000 p
0x1.18566-3000608000p362a80R8Q00BOFL140000000P
O0x1.36bc4800000000pPp

O0x173%200AQ0MXKA . 1 ¢c 7-3 DxWAQ ODLBEFBOO000000DP
O0x1.0bd85800xD058Pf ¢3,000x10.00HPb#B540000000p
-0x1.09c2f-20xA06GC0 OB O0KA0ODOBP 740000000p
O0x1.6ffe3B;00000Q0Q28(¢d9-20OKAU0AERBARINFBDM
0x1.040c380008000B6A7c00DO0PODH0O0200000000Pp
O0x1.34b07-40000000pP

Ox1.3ff673,0000D.00¢Pd-8 0ex0l0 UXODEEFOOO00000P
Ox1.3e274-8@X0000DBECc-a000000PPpCc2040000000p
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Ox1. 903WIOOMx1. 9105980000008 Hpe-Bbc0O000000O0DP
O0x1.3c045-80X0M00ELBPL720002008p7-83p20000000P
O0x1.d12ab2000RQ00Bp0-6DHKNOAXRBIBEEOO000000P
0x1.19d96800000000p

O0x1.2eff 92;:0000a00WPHBOOPXx1. 404-8660000000p
O0x1.74188000RQQ000p 7-86002x010 0d0e0a®@07ga D 000000 Pp
O0x1.0fO09fHDO00@OD.ODDHI9-8 OxOLO MVCAUNVBLROPOO0000P
Ox1. a973eB8@MxA0AUCEWA c-2 AXAQ B®ABH 8-80000000p
-Ox1.807d%H806000x010.06080e 71-8000R80Q00OPH04860000000p
0x1.f06d48Pp000000P

0x1.0b0094800060A0GMS3BANxAL0DMABOO®AOOO0000O0DP
O0x1.43b4630006800epB161400040066800000000p
-0x1.5e9b0-20X00 MABGPIPEONPO0LKDOD777-5¢00000000p
O0x1.2760c6@XxAU0BBEWT-2;,0200000pc-B80000000pP
0x1.9ec9080000000p6-6AMKXA0AGTAUBHWO000000pP
0x1.5065e-300000000p

0x1.568aa8000000046f-dW4A00Q@EGE@EO00000
0x1.2944480000600686p00620RQ00BGBG-HP20000000P
0x1.ef94920000D0PPp0-4HxAL0DRAGBBOO0O000O0DP
O0x1. b455 60 @00x010. 020a08p6 7-&2 MXAQ G®DE a-8PD000000p
O0x1.fdadb40000000Phpad H&XADDDIDH®EO,00000p
O0x1.19f0420000000pP

-O0x1.13954-20x000RM®E9-8000RQ000p1-44c0000000pP
0x1.5735180008@00 6B d-3¢08010. 0007090722 Q) 000000 p
0x1.e3d0a2000R800B8Bpad3 AXxA0GAIBAMOO0O0000DP
0x1. b691ae’0;00DO00DPpale@K0O0 BEBELHHB,NO000000p
O0x1.a315cB8@MxXxA0®AUBE 4-60000009¢g7-45600000000p
0x1.0dfdd8p00000O0pP

0x1.01fcc40000D0DHP7-840020068680QA80000000pP
O0x1.b7040-8@0x007060e00p0 0D;0GAP 0298460000000p
O0x1.a74b2-a@x00®UCWaB8p00RO00HPa3F ,580000000p
-0x1.2407 d-80x00DBLAABF-20000D.0HP6-37200000000p
0x1.0f8378MxxA0RGBGAGF det,00DOD.ODP5-8a60000000p
O0x1. 33fofoap0 000

O0x1.97c8d8Pp00ROONDRPL7800600GOD@PPLPe00O00O0000O0DP
0x1.378653000@00@8R2chHh280RM0BBAEF420000000P
O0x1.81f9c3QpxA0TCEAP d-4DXAOBBMA4400000000p
O0x1.61601-8¢600x010. 01000800 ®-HBPOO0OX 1. 10a49e0000000p
0x1.2174c6000R800087p5-8e400 BAXGHPROO00000P
O0x1.2c665-80000000p

O0x1.cbO0f220A0BC0R980000D00@p6-BdcO0000000DP
0x1.0d0848000000@Pp 75 HxA0DLDOBO®WHNOO0
0x1.91d9a-tP00RODOBPcHE HxQLO0OBGROGAWOO00000DP
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0x1.291f760000D0DB 91 e f02x010. 08080e000bp3+D00,0 0 0 0 O p
O0x1.6ca983@MxA0BOOW6600080007pa350000000pPp
0x1.6f0e2®80000000p

O0x1. 33DDOIMx1. 2af6220000006069p2-@5200000000P
O0x1.70f0150&A00D®L@ B 9-4 POXOAL0O BBHUHBe-20000000p
O0x1.020f 383 0GA0CDLARB e-4 MXAQABBBF-BOO0O0O000O0DP
O0x1.304ca8@dMxXA0MOBP 58 gOOX0L0.0804Rp7 080000000 p
Ox1.fcffdla0XDOODDP3-6HMXAQ RECADBB8-200000000p
O0x1.b77f7-200000000p

0x1.21c608P000R0D0D4H5-8OxO0 BRLAFBHOOO0000DP
O0x1.e1298-8@0X000KBMUBHM3B8000006Pp9-8H,1a0000000P
0x1.52eD@HPPO00RND. F5780XA06HLGGBGH 0000000 DPp
O0x1.flcd4d6806000B0 R d-2 E00x0L0. Of64p7 5-8 0000000 Pp
Ox1.8a5f54000%000D®5-8b00x010. 050300080cp@ P 000000 Pp
0x1.e7379-B00000000p

Ox1. 7b6ff-A20000D0DHPRHPCcORODOO084000000000P
O0x1.f00079DXxA0OGBGBOBE5400080008F-©460000000P
-O0x1. d4e88-40X00RANB 2-2 OKOO BCP®Pt c-8p000000Pp
-0x1.03852680000000pe30XA000@ORBO0O0O0000P
O0x1.cc8620000DPDPp7-80000D0DDT-220000000pP
Ox1.ee6b060Pp00000O0pP

-0x1. 6b595-2000x010. 2068 bBO000RQA0ODORFT-H6a0000000p

O0x1.cal2720xA0OrRE-40xA0GAGB®EI-30000000p
O0x1.b9%e7a2dMxA0CECROEB 6-8 DKAU0 HRP®E 6-80000000p
O0x1.1ae9c850xA002APO6-DP00RNDO0DPHLB760000000P
-0x1. 1709 1-2000x0L0. 000dOap0 a-8 MXAQ GEBmM 5-300000000p
0x1.1d7b180000000p
-O0x1.0e499-20X00MLBEI40000D0DHAODOP6000
0x1.9b3f80P00XWD09P6-4 VDxUQDF¥UBRB/OOO000O0DP
-0x1.6422880000000p +&4,, 00Oxx1l..4445995490800000000000000pp
-O0x1.6588b-6 O00x010. BOBRZMW e00000000p+B,, 0x1.0491ee0000
O0x1. a6eb51-8@MXMA0Q®BMEMB 7-85600x0L0. 00f B a2, 0000000 p
O0x1.1a3f8&0000000p

0x1.000ee4MXxA0CAGBGRER aBPOORODOOPA4BEIB80O0000000DP
0x1.b7c696p00R000BpPp14PDEKA0ORCGO®O-R0O0000000P

0x1.243ef-D000XDO0OPLH-35c0R00@8680PLccO000000O0
0x1.4c3702000D09dP0 8-3000x0L0. 0060c 8-40000000p
O0x1.dce9ab@&xA0C@BAHD®Cc-BOPO00ROODHP5RB7T60000000DP
O0x1.7fd732p000000p

O0x1.6al1ld728p00000068 P 1-80e0100A®RBBEOO0O0000P
Ox1l. 940C2BBMMWOXx1. ec3-6p80000096H6¢c20000000Pp
Ox1l.cceb5cPxA0OGBAR5-4000RQ0@BPpCc-89200000000Pp
O0x1.ech01-8axxA0CBAUR 2-¢ OXAQ BBBW 980000000 p
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0x1.142ae280000D00P9-BPax0L0AXFCMBEO0O000000P
O0x1.7252d40000000p

O0x1.ada2540000009pf-3h800DODAOBH300000000P
-0x1.3c2876000Q008dc-5¢c80R00DPDBO-PLbcOOO0O0O0OO0P
O0x1.4a2a39-2000000D0458WHWXA0BGRUBRONO0000O0P
O0x1.13c708XA0ANRE®B d-8OXKAOL ROIPD2-40000000p
0x1.6002c4Pp00RD0DOHP6-6B2a0R000O0A360000000P
0x1.01a8960000000p

O0x1.aba4d428000R0086pd-4 VDax010 CPOEBPEERPBP OOO0O000DP
O0x1.5b022-86000x010 0b0bM®Wp4 1-40QQ00F00Fa4w0000000pPp
O0x1.9e6bd-t @XAQBIFEFmcL;02000Q08p2-800000000Pp
O0x1.2e28d-00X00CFALIX aD00DODODDPL-Tf 00000000pPp
0x1.340b08000RQOARA1-8 PVPex0L0 BMDBRABOO00000P
0x1.9316f-80000000pP

-O0x1.81151-66000x010.04000/p1 b6000@A00RAe-4a80000000P
0x1.40d6860006000P e-80X00IFEFAWPRABOO00000Pp
0x1.a33da2@xXxA0ABEH230006000P54460000000p
-0x1.50616-0x0006ERUM 1-2OXA6DDOG2063,00000p
0x1.280ea4MHxA0CCCROP 280006000 186600000000P
0x1.21e93-20000000p

0x1.198a3320008000p5-880xKAU0Q BALBBGHOO00000pP
O0x1.92e96-860K0MU0OFAUML a20000DO0D®$Hd-42c0000000p
-Ox1. 42d76410,0 000x010.00pb e-8 c 600 00A00VO9-FHal0000000p
O0x1.alfc220600080Hhe-20002000BdHEI60000000P
0x1.a73994000R80086pB3-65c0RD0OBOP¢c20000000P
0x1.2e0498800000000p

0x1.bed69-8000RDDODO BG00x010.0lpa 6 e a-800000000p
0x1.f0c630Q&A0ARBY 1-30000D0BPcA0cO0000000pP
O0x1.864ee-4@XA0QBGFEREF a¥,000010.00VpPd-34e0000000p
0x1.b5463800000000f 42:00600Q2Q@Pa40000000P
O0x1. 40D90®DM®pOx1. 2d3-H606x0L0. 00909050833 0 000000 Pp
O0x1.f1a8540000000p

-O0x1.5831c-20x0000RxEAdBEQOO0RDOAPLBA0O000000O0P
O0x1.2f6edBAA0CO®GRAR a-83 DXAQ BAWID® 9-BO000000p
-Ox1.945c 7-00Xx005080EP0 0-D;08Ap 81Ff ab-BOO00O0000O0DP
0x1.6f01520/xxA0G00TpRebOXA0OCGME@®R23BD000000DP
-Ox1. add6d-6@x000c®EERS580000000H652,a0000000p
0x1.156¢c7-8p000000P

O0x1.5f1d6-83p000D08HP269406RTFGHEMMAPO0000DP
O0x1.85a6e2@MXAQ®ECCHO7-6p00RQRD0O0BPe-5cal0000000pP
0x1.12d67-a000RQ00Ppa6P4«A0CA@ARBMH®OPO00000DP
O0x1.cc4046000000PP6-2f600D0ROOPS820000000P
0x1.2f8c640000D00BECBB380RA08938560000000p
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0x1.e423380000000p

O0x1.eed3a3-4000000095-3Dex@QAEXCCBB®OOOOO0OODP
0x1.0e7df-20000D00Ppb-B2c0RQ0ODBBHCal0000000pP
-O0x1.3463520M010.00DPH0OZDHXA0 BA@®O-DPOO
0x1.25f210GA0BLOBLY S-20000000@b-69c0000000pPp
O0x1.6efa320000D0DHPd-F9806A0BOA-LI980000000DP
O0x1.970f9-80000000p

O0x1.be5d9-8000D0P8pclaP&A0ODCO®be0000000Pp
O0x1.590008@px1. 2a6a28Pp00R0D0D6PRP1L-B1Lad0000000Pp
O0x1.adb2c-3d3p00R006Pp9Df 400D ODOBDPH20000000pPp
0x1.2d92580008006Ra8f200D0DDDHce0000000DP
O0x1.891f220000000pc amn62 2 000x010.020f 0cébObp8 0 00000 0 p
O0x1. 1a6e5-B0000000p

0x1.0c549-6 000 MWBAORE 1-8O00x010. 0700Capa 5S-8 0000000 P
O0x1.1a290-80xX0U0RIFPB5-5000000080p7-8de0000000P
O0x1.7efl10200A0B0038B0000DO0ODHPLE83c0000000P
0x1.1c689800080008pc-8@O%NUQBEBEERERAONO0O000000P
O0x1.75dbf-20000008af-49c400D0D089»300000000P
O0x1.1b6f28Bp00000O0pP

0x1.5f68a2000000D2pc-8e0X0N0THREPHBEOO00000Pp
O0x1.e7f6e@0000D0OPed 4600D0HI0BH6e0000000P
0x1.7c836-8000R000Qp 3-4@Mcx010 VRERIHWRZONO00000pPp
O0x1. 4085b-C OXAO WBEB e-2 OXAQ GUBG® 1-20000000p
0x1.0b716800068000pP560H&A00OTGBG®RO0O000000P
Ox1.4c2be4D000000P

O0x1.127deB@XACCBODE 360000 D0A6R2B060000000pP
O0x1.f74288MXA0MARE b-8O0MX010 020408Bpa c- 0000000 pPp
O0x1.1eff52;00006D009F-20D&A0GBBHDOI-2O0000000P
0x1.348bc6000R000DH6-3HXA00AB®ARO000000DP
O0x1.2ec47-8@0X0A0QOKF¥BE 5-F O0X0L0. 070d0cp5 1-40000000p
O0x1.1cf6380000000p

O0x1.8e075-a@xAQ0F®G@®B42000RQ000BdHBda0000000pP
O0x1.e76aa80xxA0CGGY e-8 DXAUQ BWAHBO0BO000000p
0x1.1e1783000Q006p74260000086H7000000000P
Ox1.0ed76-8MXAU0BGLBEHOLR2Q000RQ0Ap3DFf20000000pPp
-Ox1. 457 ad-0@OX00 RkMdpe 6-3MXAQGTEREBIA0000000p
-0x1.093dcBPp000000P

O0x1. 8e896Hp@MXAQF 304 b-Z 00x010. 030d06pe 3-Z20000000p
Ox1.5beaed4®»xA0DMOGASBO0A00AAB4-BO0000000DPp
-Ox1.935c2-830X%00 Wdm 9-6 MXAQ ECEEB5400000000p
O0x1.954e7-8000Q0Q000@ d-B Pax0L0 01ROV OO000000p
O0x1.7d61f-6@&xA0BOABOB80008A00pP73820000000pP
0x1.210b180000000P
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-Ox1. 47da3-5@X00 0BBRECc-6MHXAQDAFFER6800000000p
Ox1.c71c9-8@MxXA0GBIFEMB 8-8 MXAQ B®BAF f-BB0000000p
Ox1. 8f 00009BPOO00OW1. af dI240000600P49,de0000000pPp
-Ox1. b31be-60OXK0AQOCOM®MW 7-2000x0L0. 056090dpa 5-8 0 0000000p
0x1.e4863-a@XAQCF@BEFWoH 0000230 F-80000000pPp
-0x1.1a85260p000000p

Ox1.2d7d0-600 0& Q00000e0fo208apl . 149df-@0000000p
Ox1. 7bb0a6@xA0NEBBHL4000RQ006dF-6 440000000p
0x1.e2050-0 000 ACxO/E 1-aHXA0OTFTEG® 1-40000000p
O0x1.9234c-80OX00GMOARXx f-3,0 00x010.080¢dc-4c0000000p
O0x1.b47268000000QpH 0-F OX0L0 BAXFBLHUABBOOO0000DPp
0x1.0796b80000000pP

0x1.33ae48MHxA0OOUIB160002006p3460000000pPp
0x1.54a6a8MA00A®G® a-3 OX0L0 cWBd® 9-60000000p
-0x1.91022-2000x0L0. OLOODOW-®POOXx 1. aed-63a0000000p
Ox1l.ccef 9T,00M00.09DpHP6-68 0400 WBIFFEFRL,00000000p
O0x1.8e627-6@XA0Q BCWEMmO-8MXAQ BHLBIF¥HL740000000p
O0x1.f7d156p000000p

-0x1. 3144 6-B000x0L0. (b402pf d-2 0 0 0 ¥308O0VOROF @Q 0 O p
0x1.ac832800000D06Hb-B 908010 040c0050BpF D 000000 p
0x1.2fag90D000XDOOHPI-S OXAO BGAXCPEBEROOOO00O0DP
0x1.72ddb8000QQA0COP34HAA0AREABWO0O00000O0P

-0x1. dbd24-8 000x0L0. CbOCccor@P 00R 1. 864-83c0000000pPp
0x1.9eee7-2D0000000p

0x1.2ef2cW0BGA0QRADPeBOHA0OD®DA®EW a-cPO000000P
O0x1.e9643-80MX0N0EERIDba3ZDxA0COECE 3-80000000p
0x1.96ccafdp00RDOPP5B832030DDAODPIDPO
O0x1.b4d97e-6@OKAU0RHANP a-8 DXAQ ABAX b-300000000p
O0x1.11e76-8@X000BBUME3000D08DHe120000000pPp
-0x1.1d943-880000000p

-O0x1.8195c-ZOx00 0EOMMb-20Q00DO0DODE61IBO000000P
OxNf aba8080X0M00CkKel78HXAQFFODY e-280000000p
0x1.2e25d-tpP00RDOOMHC-I DX00BEE®BEBEOOOOO0OPpP
0x1.bd3772000D00004f 25 DXA0WEGH®2F0000000p
0x1.e6d9c-80PXDOID®P3 6-4 5-Q0D7030203p4 0 RGO000pP
0x1.94819400000000p

O0x1.3b9458000QQA00pP 4-B V00 WO7=HBFOO0O00000DP
0x1.9¢c5f640&A0BG®®B Y 2-3 QO0X010. OcBMM 9-0 0 P00000Pp
Ox1.e4c7da3a@xA0®EA@ 9-8 QO0x0L0. 040804 a-3 P 000000P
-Ox1.70d74-80Xx000CcBEBF 6606006020 1-40000000p
O0x 1. f 1ec f-16000x010. 040a0f pf 31c1000x010. 0alal2pc a2 0000000 p
O0x1.b2ca20pPp00000O0P

0x1.609408000000@8B8e-8 VxAU0RMBUOBOOO0OO00O0DP
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0x1.1ae706800000096359a0200068pHpdeO000000O0P
O0x1.bealc3BPMxA0ORTUBc-aPXA0OBAWEB2800000000Pp
Ox1. 4bad5-6@0OX00BINHEIF-A;0000800p4-40000000p
0x1.04bb360006A00UFLEFHB806A0BAG6AT7400000000P
O0x.1f 5e5486000000p

0x1.0f2b920000D00@9-5§f/0xA0BLECB®MAOO0O0000P
-Ox1. 48a3d-8eOX00®GEBHO-3D00RA0OpFEaf a0000000p
Ox1. 8610 8-8600x010. 000aM9p3 e-4 MXAOQ G @E 84 0000000pP
Ox1.eff 98,2000 60688apF 63,0 000x010.0909 0@4bHh400000000Pp
O0x1.b1e246000R0006¢d4-F602010 010203000120 000000 p
O0x1.d6605600000000p

-0x1. b48b 3-2000x0L0. 01030cpb c-2 MXAQ ¥BX¥mx d-8P0O00O000O0DP
-0x1. 04b6 7-2000x0L0. 2000ep3 6-4 MXAQ MBAX e-caOO000000p
O0x1.190f8BND00XMDO0E4-83I0K00 GMOAEP®OLBOPOO0000P
O0x1.0ce276@xA0QNMOBE8A0008Q00pP24pHpe000000O0P
O0x1.86e8eB8P00RMD0D0c-9 DXO0 BRAECREEODOO0000P
0x1.4044280000000p

0x1.848fc@0000D0®4$H88D4A0GE@TA@OO00000DP
Ox1.8abe28@MXxA0FMCpc60000DO0OO®P8Bbc0000000Pp
Ox1. 73edb-2@X00®IFOP280008000274960000000p
O0x1.2c141-8@X00 0LBBP c-GOKAM0206010epd 030,00 0 0 p
O0x1.a344360008006R 746 402x010.070f 9000280000000 p

0x1.da980-4p000000p

0x1.91dcc-28p00RDOAMI-B0MXx0L0. 0704080683 0000000 p
-O0x1.d5338-d0OX00®EHHE830008006pe-8160000000pP
0x.1le366f c @23WMx10.00pae9-BPp00RODOOHbHEB3400000000Pp
O0x1.6647 a-6Ox00 OHAEMD 8-8 MDXAUQFUL®BP 1-80000000p
0x1.98b67600000A00pH a9 D4A0BTGRIHOO00000P
Ox1.cf6ef4,0000000p

Ox1. 1ac888@MxA0RAFFBOAMOOM®x1. al7409,60000000p
O0x1. a6b3f-&000XD.0D¢8-6 702x01L0. 056070700BEB O 000000 Pp
-O0x1.43b12-20xX00BMPEY520000006@F1-9¢ce0000000p
-O0x1. 63dec90,0000x010.09p1 7-32a80R800680PHe0000000P
O0x1.a7a00pMxA0A893720000089421860000000pP
Ox1.73f4140p0000000p

Table D.19 Layer 2 CNN (bias parameter bias)

Parameter value

0x1.e93a5a4p000000PPdA680A0CABWHB®000000
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O0x1.33021-6600x010.0100bp6 760008006 f-2000000000P
O0x1. 0e890-2MX00 HeatkBf-2;,08002@0pPp5-80000000p
O0x 1. 828 e ald, 0 000x010. Olpe 9-fb 00xAL0 a0l DO 00000 p
0x1.e97bb-3000RQ00FCcENE&NDHOEBIAO0OHQQO0O0O0DP
0x1.88d37400000000p

Tabl

e D.20 Layer 3 CNN (convolutional kernel

Parameter value

O0x1.776cd-£8000KR MO0 Pd 5144b, c 000x010. 0e0e04f354,4 0 00000 0 p
O0x1.dOofOoOf-2OHOO@ODOP29dH4A0B2BOOH/RAOO0000DP
0x1.3fb09-29000%DO0DO 31b46,a 000x010. 0a0403e69,4 0 00000 0 p
0x1.1d505-648-00D099pb8B30000QA0[F2¢e145de0000000pP
0x1.862c3-8pP00RDODBP9-26c¢00RDO0MDOPI3L,a00000000Pp
O0x1.6bc7f-E®H000000p

O0x1.a49b9-8@MX0A0GBABBO0-8000RA00PLHH120000000pP
0x1.e9ae8MxA0DO®ER 5-8 0KA0 GEBE 1-60000000p
0x1.21c6320000000pe@6ec@O0DOOHODH/20000000pPp
Ox1.7d48®d000@0Q. faf-288000060260000000pP
-0x1.43d7 7-3000x0L0. 0dO00Cep4 e-6 MXAQ ABBW f-6OD000000Pp
O0x1.fchb3c40000000pPp

0x1.e8158-a4a0-00D0DOP26-t6PXNDONVIHde-BOHOO000O0DP
0x1.5a531-480000R00PBHBH®HOE,00MOD. 5489d40000000p
0x1.284dd3G6000D0BDPgcc-2000000D04$H601439,e0000000Pp
0x1.5b05¢c-060000Q0pAb3AMONxA00TBADAEAE0O000000D
O0x1.f85962MXxA0CRE® 16600D08®Pc228000000p
O0x1.2db40@600000

0x1.5db3a-8000RQ00OP d-&eDX00 CaWBAHABHL PDO0O00000P

0x1.10d6a3000R006Pp1-IP4AA0CTCTOBGOHONO00000DP

0x1.50b304000RQ000Pp6-68OXAU0LERBIFrHGWBOO00000P
Ox1.caf 44,00000.003p0-p4c00DO00D058420000000p
O0x1.2f4ecBF0000XD.O0DP2-3704x01L0. Ob050f0al6 O 000000 p

O0x1.c3b51-44p00000O0P

O0x1.13c718@XA0ANREHe-BO000DOBPOB420000000P
Ox1.46dab5-830X00RBEK 2220600 2@ ®010at@ ,0 0 0
O0x1.f7579-40x0A0&A2PdcPO00RD0OBHPDLHBd80000000P
O0x1.d2814-C¢0XKA0DBAMLB7-50000009ea-B87e0000000p
0x1.200768000Q0Q067F 1-3 306x0L0. 0at2050ctbpd POO 0000 p
O0x1.4f07a40000000p

OX1. bdDdDPODVO®®pOx1. 19 8@ 58x010. 0d040cOdOcpd P OO OO0 00 p
-Ox1. 2862 3-3600x010. 0703038pa 7-8 OXAO0 F G 0-B0000000p
O0x1.4618e-8000R00DP231008A0086-£980000000pP
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Ox1.dec292@MXAU0®E®Ha-8000RD0DVPR5-5da0000000pP
O0x1.e5d3c2ap000008Pa-ahp20000080DHa00000000P
O0x1.1c7db-P000000P

Ox1.4f7ecDBOOD.0VDPc5-483000000Hai3ld7’i3;c0000000P
O0x1.cfeal2ZD0O0®ODOPed59a000000061p4+0, Ox1.06ef3c00
O0x1.0b775-400RQ0Dpf aAlBOHGKA0OABBGAE-EAO000000P
0x1.823c9-2000D000DHeat®O000VDO0P28a34e0000000pPp

Ox1. bbb7a-2@x00c®EBb-60MPODOOOP27-PO0P0O00000DP
-Ox1.3ab57-460000000p

O0x1.44f4e00OXA0CGABRMBQOMxXx1. a3edee0000000p
0x1.c55916@OXAABAROF b-t G®OD.00DDF -0,0000000p
0x1.80fdf4,0000D.004p5-6 804x010. 0008050d0FER 0 0 0 0 0 0 0 p
0x1.e869dap00RD0O6Pa’d daldDBBHLIHE0000000p
0x1.d1d06-R08000343323MHXA0CGABEAd-40000000p
-0x1.be753-80000000p

Ox1. 3d87 d-8eo0ox010. 00050dp9 1-3 QOOx0L0. 07080epa f-B 0000000 p
-0x 1. 3dd85-8000x010. 000d0ap3 6-& QOKOLQ Ce07Cepd 2-B D 000000pP
Ox1.687ca3d3d@d@xaocuoape@gdpl. c5df 420000000p
O0x1.ad379-4@MX00MDEEF eH506xA08BA33e20000000p
0x1.402d1-4a0x00HAMF 1-60000D000Hp7-34a2a0000000p
0x1.4c4c56p000000pP

0x1.3314c2000000QB8f-BDex106EER®OODH,000p
O0x1.ad644-ap00RD0ODVPeB3CORDOODBPHL40000000DP
0x1.95f07-830&A0GOO®B6-A0P00RQ0DAE5-8ec0000000pP
0x1.2c4b2-8000R00QAB b6 40801L0. 4090c00dp2 D OO 0000 Pp
-0x1.0d285-40002008PPBDxA0OROO®TO®BOO0O000O0DP
O0x1.18e8e060p000000pP

-0x1.0bac2-2P0D00XDOe6 8123006xAL0 0/0GRBA BPO00000pP
0x1.134f288000000p5e4PxQ0QBCGABABONPO0000DP
O0x1.17d6c-268-00D0D946546000684@@HDAKFQO0Pp
-0x1.299888@0000908a766000000pbf-BHO0O0000DP
0x1.ac971-tpP000D0H5H50880080006pL44c,e0000000p
Ox1.cf77226000000p

0x1.020fc20000D0Dp4-3 DxA0Q DEOLHEBANPO000000pP
-Ox1. 7b3da-80Xx00000® 0-8 XA BEDHD-30000000p
-Ox1. eb186-@8Xx00Q ®AMBAH d-3 Q00x0L0. 070606pL 2840000000 p
Ox1. aeb589-8@MXAU0QWAKF I b-8 MXAQGFGHOEX 2-BO000000p
O0x1.e3d4f-20600C0BR0-a00DRDIM®POBQO0000P
Ox1.d2afc&0000000pPp

0x1.989a08000R0006Cc-3140RQ0608HCc400000000P
O0x1.86390-80MK00MBEMW4E4-¢000008R279a80000000p
Ox1.fd7b6-0@XxA0BEOW 3-4 MXAQ F¥BEBHLBO00O000000P

O0x1.e060686PKA. f53180000D00P4@2120000000P
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Ox1.32195-40X00 0BAMA 0-8 G00x0L0. 207pp 56 0000000 p
Ox1.eee99HBP0O00000O0P

Ox1.dec01-20xA0OEEEB 2-6 DXAQ BOOB580000000p
-O0x1. 349 a9-80X00 @a®GEe0 A0®Ip. 3455a-400000000p
0x1.5c8f230000D0839p0-8pc00D0OO0OAHPHOe0000000DP
O0x1.17073-8000R8008A6-5710ex010 MBELOBHODOO00000P
-O0x1. 4836 a-20Xx00 BAGEa-8N00KDO0PP380600000000P
Ox1.0d5aeap000000pP

O0x1.edf 9330xA00@EAMHM 4-6 OOXO0L0. Of 6064 8-6 0000000 Pp
-0x1.489e4-8p00R0Q06H5DO0a®ODODDIDP220000000p
Ox1.fbccfX0000DD0OPH 8-FE00X0L0.000c®RpPb 8-4P00000O0pPp
0x1.3e4578000R00@B 88 402x010. 0020604088 0000000 P
-0x1.178344000Q000Hp9-B200000008¢al00000000P
-0x1.84d3680000000p

-0x1.3809968000R800Q48 7-6Pax010 AUEIMXE0000000pPp
0x1.09f90383MXA0®MABHHB80O0O00000P+E,, 0x1.cd66880000
Ox1. 6a8bb-4 MXA0FBOBO-B80008600Q2Pe5820000000p

O0x1. 1167 1-4000x010.040F0dpl 9-B @O D.OMDDP51-60000000p
-0x1.2d48840000006Pp0dHh606GA0G6E@BHI20000000P
O0x1.6f824-8B0000000pP

0x1.¢c28c0-200000000cC HAUANxAUQ BFHEEBREO®000000p
O0x1.b49a44@8000R00RAa2a07c20000000pPA#,0, Ox1.5b18aalO0
0x1.127c3-0200020Q00p62AH¥g3e MXAQ®AUGEW30,200000000p
0x1.2d2300@090000p05-2000D00D8OP426000000P
0x1.9bc80-2a@XAQCF AP S5-286@ODODHLDH4d40000000pPp
0x1.d37cd-#880p00000pPp

0x1.e415530000000d74:0xQA00@@0EHBOP000000P
0x1.acd9b4DXA0BOABe-2 D00V DO0P7HB8a0000000p
0x1.el35p6@MXAQFAB®3I9BO000A0O6H4388c0000000pPp
O0x1.f83f1A0000DODHP6-6840R00QFEL660000000P
0x1.13846200008000pF-2;Bx0Q0006G66080000000Pp
O0x1.3ef8c40000000p

O0x1.3c42etPPDO00RDOMNPHHXxA0B3BD40460000000p
O0x1.da3458206000RQ00HAd2d940000000p4,0, Ox1.8f11c60¢(
0x1.49b9d-aG00D090HP65-050000D0P8Ff1IR2a0000000p
0x1.c230500000RQ0PB 2 Fl74d)ax010 CcF BO7®HLDHO000000p

O0x1. cOBOOLAEDDOX1. b2c-IBANDOHNDODHEOPO0000O0P
0x1.31c98400000000pPp

0x1.9936a200000006Ppa-bBEOXDODOOAP4L42000000P
O0x1.49419-86 000 BAA e 6 B00x010.0e0a04p2+00H, B N 00000 p
O0x1.f6256-200@D.0DDDP040000D0008pPpa75r@®000000pP
Ox1.e4d5b-2a0000R0D0PC elPVea@XxA0AORY,3c0000000p
0x1.b42844000000QP4-¢436G60VD00ODDHBEDNNDO00000DP
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O0x1.7288d80000000pPp

0x1.9187e20@0DO®IOPOP20000DOBFf B8-9020000000P
0x1.¢c53393800000060p9@23c000D0009-$4400000000p
O0x1. 72e49-60X000UGOEKE 8-8MXAA RE®F c-BPOOO0O00O0DP
0x1.79df a20000D00e9820000066PJda0d0000000pP
0x1.3982f{-8MxABOM0NBPOBQODMXAP c89-Ba80000000pP
0x1.81ced4B80000000pP

O0x1.a458940008008p44c200D0POE&®N20000000pPp
O0x1.0baa3-8@MxXAU0MBEOR fF-BHXA0RAIB3-£0000000p
Ox1l.e4425-80K00DLATH e-4 O XADFODDHP8 M0, 00000 p
-Ox1. 4b3b d@de00x010. O0cOl0dpc a-8 DX A0 DBBBH 6-80000000p
O0x1.1810a-0000Q2Q006p75;6800Q2066860@8H80000000p
O0x1.c9a6a40000000p

-0x1.53c7c-02@O0DO0ODHPO6 e-1BOOD.0DOHDCc 1-82200000000p
-0x1.80f1ak®00@0OD.0OfPO 31b 5 400x010. 0305026ePR ¢ 0000000 p
-0x1.28ddc-2aB8000R0O0PA 8 91a53,0 000x010.0807084042,c 0000000 p
0x1.b4b7726000000p612Q00D000pdc-886000000p
-0x1.94fcO0B50000D00DM3-164 c OXA0 ROFHAAE000000000p
Ox1.c8bce8B8000000P

O0x1.007f2200000089p7@88c0O0RMOOBABRABGO0O00000D
Ox1.edbe5-2@0xU0BCAUE1BP00LKDOBAL183c00000000P
O0x1.16f4f3Z,00000.00pPd-3a60000B8008pFa40000000pPp
-Ox¥.74bc004,000x0Ip. e2640x00CC@ABEO0O00000pP
O0x1.87ffaxX;00000008pe-838OKA0OAUIPY3IBO0000000p
O0x1.e4bc383p00000O0P

0x1.8ccd47-4@xxA0B®2MOm 5-8 00x01L0. 070d0LPs 6-80 000000 p
0x1. 93e 3 0-3a0x010.00040c06p8 G30;0 VD O0DHH09-@0000000pPp
0x1.3eel78@xA0GHLATYe40000DN0OPOBE60000000P
0x1.0echa2fxA0®CO®PF 0-20000D0BP3-3f80000000p
-0x1.071138000R0001p48be0RQ0OBBEAL180000000P
0x1. 29898010®00p

Ox1.d7ecb5b@dxaA0FABER 4-¢ OXA0 OOBPLO-BOO0000000Pp
-Ox1.9b746-4d 000 BHUBRa-aN00RDOAP4-66c0000000pP
Ox1. 0b087-¢ OXOLO BB 6-6 OXKAOQ MOHAWF-NP000000p
Ox1. b2846-83600x010.0CaB@ BBHPOOX1. d64-46a0000000p
Ox1. 0047 0-2600x010. 0f0800p4 aB 0 ODXDODP7-86a0000000p
O0x1.cb99a850000000p

O0x1.0a2680Q2000RQ@0PAO0 bLc5OKXOALO cBAAXCE HO 00000 p
0x1.e22b3-80000RQ0MA6537800@0000PpH0NDp Ox1.2d3d3
O0x1.7edc4-aB830000D0Paleb)xA0 HECO®F-LDO000000DP
0x1.6dc5f-BD0000DO0Pafl®&&A0Q2600ADHABOD00000DP
O0x1.cabb220000000pBcB2300RQA0MQQAPBLe46,c0000000P
O0x1.8e4af-DH000000p
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O0x1.fedd4530000D00DPpc-8@OAx0A DBHLBE*POO000000P
0x1.c4cd9-apo0oD0apPpfr-5c400D00089H500000000p
O0x1.67df6-40000000DM8Abe®@NDOHO®HPBa0000000p
0x1.c4fd1-8000XD00p25H&A0DBA00HQOO00DP
-0x1.201844000@000p7-483a000080944c00000000pPp
O0x1.b1a208p000000P

O0x1.8a2d9-8@MXAU0®FCEA0-AND00RDO00P9-Bd0OO0O0000O0DP
Ox1.e4d72-8@HDXA0RE®HB6-4000000pe-DH6e0000000pPp
O0XP4H54600D0000Dp. 87 5-8eOX00xcBRBBGHFOO0O00000DP
O0x1.9ebO0b-6OXNM0OOBLOMB14000000p37H,8200000000Pp
0x1.2d7fc-50&xA0OGBGHFI-20000D006pP45740000000p
O0x1.07cda4p000000P

O0x1. 5032 3-6000x010.0cOe07pe03600IpXx 1. d923d20000000p
0x1.2906f-2OQXA0OBGO® 4-2 Q00x010.08030cpl 6-6 0000000 p
-0x1.0207c-BPO0ORNDOBHP48860QA006@H,c60000000DP
0x1.9a87460000000p740200@0Q06GBH0000000pP
0x1.6df2b-2000XDOID4H 7-6 706x010 040607060cl@ P00 0000 P
O0x1.1dab58-ap000000p

O0x1.abda9-2P00000D0HaaldslDXAUQ RHAGDT@OOO00000P
0x1.34c4ct6@ODODO®Pae20000000p+DQ, Ox1.4FffcealO000O0
-0x1.84679-¢0000 8 Q000K A . 422d840000000p
0x1.b96ca0@PODORDO®HP8dAQO000QA0OPC 71el880000000pPp
0x1.85a63-800000088500a00R00000pLF1I400000000P
-0x1.334774Q0000000p

Ox1.4a21d-6@X00 CEBHEE7-2MMDODDOH7440,0000000p
0x1.3325a-60AQ00OCmWa-0pP00RDOABP5-80800000000Pp
0x1.049ef-HOXA0OGAOP 7-8 OX0OLO BkEp f-£0000000p
-0x1. ab85b-8MX0AQ MakGH 5-6 ®XAA EOLODF 9-60000000p
O0x1l.2ce63B@kOa®®EPOBQOD®KA. 28d9fe0000000pPp
O0x1.916fab0000000pP

O0x1.adab328000R000 1 albdsNX00 RAOARHEBPO0O0000pPp
O0x1.dclf 8B8OXIV.00DHadsd6000R000p843B300000000pP
O0x1.0a0db-tB8Pp00RD0P2allde,400000080-pHO00000DP
0x1.3db2b286000800P e elcA)AXA0 BRAG®RBGO00000pP
O0x1.34644-860X00®CEMH-2000D0OGf b-28000000Pp
O0x1.bc870868000000p

-Ox1. 6629 4-8000x010. 080d08pl e-2 OXOL0 G @@ &0 ,0 0 p
O0x1.8fc7e20600CB031 7-& OX0A0Q (OPMW 3-4p000000p
O0x1.3569e4Pp00000Dp1Brce0PVDOPDOAB8400000000P
O0x1.7d39d6000600@RCc-5/740000D889p7e0000000p
-Ox1. 7d384 86 g00x010. 060408p3 -8 Q00x(010. 0705608 1 640000000 p
O0x1.807f580000000p

0x1.12c82-020008 @0 P a 061l14a 2 000x010. 0d0207h23c,6 0 00000 0 p
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Annex E(Informative)Correspondence betwe€@odingMetadata in this documeanhdMetadata
in ITU-R BS.20762
Table E1 shows the correspondence between the coding metadata in chapter 9 adiRtB&S120762.

Table E.1 Metadata correspondence

Met adat a ¢
| T BS.-20

Su-bl ement F:
attri butRe i

Codi ng met

chapter 9

Correspondence t-R

BS. 2D 76

BS. 2276 document
] Al |l -edmebnt s 4
audi oTr ac ) None
attribut e
) Al | -ed lebment s .
audi oStr e ) None I
attribut e
In this document,
audi oChannel None the same meaning a
audi oChannel For mat
I'n this dtoxpeaneahel
audi oChan audi oChannel For mat
typelLabel None consistent with th
audi oPackFor mat me
|l ayer.
typeDefini None i
frequency None i
audi oBl ockF None i
rti me None i
duration None i

audi oBl oc

gai n

channel Ga
channel Gai
channel G

Consistent

i mportanc

i mportan

Consistent

headLocke:(

b_headlLod

Consistent

headphonéWiyrmpta

None

headphoneVir{

None

Table E.1 (continued)
Met adat a Su-bl ement an Coding metg Correspondence
i n UIRT attri butRe i n chapter 9 I T® BS.-2076
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BS. 2D 76 BS. 2D 76 document
When the value o
t 81, the packFor
used i nR tBhS*.-VI0BWMa
to obtain the sp
in GY£F2T0 1381 6
speakerlLabe
) None When the value o
(typelabel =dir
32 to 63st dmdarad
|l ayout, position
and the slwewvad iion
313018 to obtain
speakerLabel
position (typela DirectSpeak Consistent
outputChannel None |
jumpPosition(ty None |
interpolationlLen Nom e i
coefficient I n this document
) None met adata is used
(typelabel=matrix) . . o
gain in coeffici
obj _positaon
audi oBl o . .
obj _positiaon
position obj _positaon .
. . R Consistent
(typelabel=object polar) obj _widthaho
obj _hight _ve
obj _depth_di
obj _podaition
obj _pod&ition
B ) ~|obj _poaition )
position(typelabel=object Cartesian ] - Consistent
obj _wiBdt h_x
obj _wadt h_y
obj _width_z
cartesian cartesian Consistent
di ffuse di ffuse Consistent
channel Lock channel Lo Consistent
max Di st ance|{channel Lock | Consistent
objectDiverg object Dive Consistent
) objectDiverg ]
azi mut hRang ¢ Cmsi stent
Range
positionRan g None. i
Table E.1 (continued)
Met adat a Subl ement an Coding met ag Corresponde
in RTBS.-2 attri butRe i n chapter 9 n met adat aR i n

362



T/UWA09.1- 202

BS. 2276

BS. 2D 76

jumgkPoi on

(typel abel =0

jumpPosi ti

Consi ster

I'n this docu
) ) dynamic met a
interpol ati on ]
None contains the
(typel abel =o0 )
through inte
interpolatio
zoneExclusid None. i

audi oBl oc

screepRBRéfhpbey =0

obj _screen

Consi st er

equation

None.

order hoaOrder Consi ster
This documen
degree None
ACN SNabner.
nor mal i zat i ¢ nor mal i zat Consi ster
nf cRef Di st nf cRef Di st Consi ster
screenRef (typ¢ screenRef Consi ster

audi oPackForm

packFor mat

I'n this docu

packFormatl d
t he

s ame me a

audi oPackFor

audi oPackFor mg

None

typelLabel

typelLabe

Consi ster

typeDefiniti

None

i mportance

aud

oPackRoarnng

Consi st er

audi oPackK

audi oChannel Fo

None

docu
I d

I'n this

ref Channel
ng
audi oChanRef

meani as

audi oPackFor ma

None

this docu
oPaameRk ard

c onwveerftea ke

I n
aud
i s
anotaluan oPack
foam i
oPadlokFara

nt o twjf

aud
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Table E.1 (continued)
Su-bl ement an ) Correspond
Met adat a ) ) Codi ng met a( )
. attri butRe i n ; met adat aR i
in RTBS.-2 chapter 9 in
BS. 2D 76 BS. 2D 76
absol uteDi st absol uteDi s Consiste
encodePackFor mat | .
] None I
atrix)
decodePackFor mat |
) None
atrix)
) i nput PackFor mai
auidoPackF None
(typel abel =Mag
out put PackForn .
None I
(typel abel =Mg
nor mal i zati ¢ nor mal i zat Consiste
nfcRefDist nfcRef Di st Consiste
screenRef (typ¢ screenRef Consi ste
I'n this docu
] ] objectldx had
audi oObjectl None )
meaning as
audi oObj ect
The characte
format i s no
document , an
automaticall
] ) ) based on cod
audi o Object Obj ect Nam
dat a. Howeve
GB2312 or GB
coding for ma
audi oObj recommended
and Engl i sh
|l anguage audi o0Obj ect LU Consiste
start None. i
duration None. i
di al ogue Di al ogue Consiste
i mportance audi oObject Consiste
interact b_interac Consiste
di sabl eDucki b_di sabl eDu Consiste
In this docu
) ref Packiat | dXx
audi oPackFor ma None .
same meaning

audi oPackFor
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Table E.1 (continued)

Met adat a Su-bl.ement -ar Coding meta{ Correspondenc
in RTBS.-2 attribue in chapter 9 in in RTBS.-207
BS. 2D 76
I'n this adad wrod
met adademv erst ed
audi oObj ect | None referameimgr
audi oObjenat i 0
independent au
formats.
audi oCompl ement
Label Compl ement ar Consisten
audi oObjaudi oCuoemplae y OF
audi oTrackUlI None i
audi oObject audi oObjectl Consisten
gain object Gai nQFI Consi sten
gai nUnit object Gain Consi sten
headlLocked b _headLock Consi sten
positionOff None i
m uet b_mute Consi sten
alternativeV None i
I'n thiscondemd
audi oConten None has the same n
audi oContentl| [
audi oContent None i
|l anguage audi oContent Consisten
audi oCon I'n t hhimendd ©Obj ¢
audi oObj ectl None hassame meanir
audi oObj ect | DR
l oudness Met g | oudness Met Consi sten
di al ogue Di al ogue Consisten
alternativeVa None i
audi oProgr am None i
audi oPr ogr amr None i
|l anguage adi oProgr amme Consisten
start None i
audi o Prd end None i
max DuckingDe max Ducki ngD Consi sten
I'n thisredcComd
audi oContent ref Contentlhas the same n
audioContentl|l [
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Table E.1 (continued)

Su-bl ement an . Correspond
Met adat a ) ) Codi ng met ad )
. attri butRe i n . met adat arR i
in RTBS.-2 chapter 9 in |{
BS. 2D 76 BS. 2D 76
|l oudness Met a | oudness Met Consiste
. b_duoProgr ammeH )
) audi oProgr amme Rg Consiste
audi o Pra en
authoringlnfo None i
alternativevVval None i
audi oTr a Al |l -eSuebment and None i
|l oudnessMet h None i
l oudnessRecT None i
l oudnessCorred None i
imegratedLoud integratedlLd Consi ste
|l oudnessN |l oudnessRang | oudnessRan Consi ste
maxTruePeak maxTruePeal Consi ste
max Moment ary max Moment ar Consi ste
maxShortTer n max ShortTer Consi ste
di al oguelLoud di al oguelLou Consi ste
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