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Preface

1 Purpose

This technical report has been prepared to systematically examine the structure,
functionality, and implementation feasibility of an audio service technology utilizing an
ATSC 3.07based datacasting channel. Datacasting is an emerging media delivery
technology that enables the reliable transmission of both video and non-video data
(such as audio, text, and applications) over broadcast networks. Among its various
applications, this report focuses on the audio—oriented service, analyzing its transmission
and reception architecture, signal processing procedures, standard compliance, and
performance indicators to assess its technical validity. In particular, this study proposes
a method for providing a radio—type audio streaming experience while maintaining the
one-way transmission characteristics of terrestrial broadcasting networks. To this end,
the report identifies the efficient utilization of datacasting channel resources, the
selection of audio codecs and transmission protocols, the design of service signaling
structures, and the architecture of the receiver system as the main subjects of technical
analysis.

2 Summary

This report provides a step—by-step analysis of the overall structure and implementation
approach of the audio service technology utilizing a datacasting channel. First, it
presents the background and necessity of introducing datacasting—based audio services
and clearly defines the scope and objectives of this study. Then, it examines the
characteristics of the ATSC 3.0 datacasting architecture, focusing on the ROUTE/DASH
transmission mechanism and audio codecs such as AC-4 and MPEG-H, to evaluate the
optimal technical configuration for audio signal delivery. Subseqguently, the report
analyzes the system configuration based on the data flow and signaling procedures
between the transmitter and receiver, detailing the service discovery process using
LLS/SLT and SLS, as well as the segment delivery procedure based on MPD. It further
describes the structure of ESG and metadata for service information delivery, providing a
systematic explanation of how audio services are registered, discovered, and
reproduced. The report then defines quantitative performance evaluation metrics?including
transmission efficiency, latency, recovery rate, and reception stability?and proposes the
corresponding test environment and methodology. In addition, it examines security issues
such as content protection over broadcast networks, DRM operations, and key
management mechanisms, and assesses international standard compliance with relevant
ATSC 3.0 specifications (A/331, A/332, A/342, and A/344). Finally, this report derives
the technical feasibility and limitations of datacasting—based audio services and suggests
potential directions for utilizing these findings as fundamental references for future
Proof-of-Concept (PoC) trials and government R&D project planning.

3 Relationship to Reference Standards

N/A
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|UO
o=

[ Data \
Orchestrator
Data St ream
(NRT, etc)
ATSC 3.0
Signal/ESG
Media(Audio) Audis DCP/ROUTE/ ATSC 3.0 ATSC 3.0
Contents Encoder MMT Multiplexer Radio
Packager E scheder

Signaling/Data
UHD Service + Data Casting

3 = (L[ [ [

High Power High Tower
! Transmitter

STL

Content Production @ Studio o
- UHD, Audio for Data Casting / £
_ i =0

<J¥g 5.1 ATSC 3.0 Z& JItt QU2 MHIAE g OOIEIHAE 28 & AX>
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=)
&

0z

Op
=)
o
=)
FEl
MM
H
oy
S
>
H
K
x

MPU mode payload |

ATSC 3.0 Link Layer Protocol Data Link Layer
ATSC 3.0 Physical Layer Physical Layer

Broadcast Broadband

<8 5.2 ATSC 3.0 Z& Jlgt QL2 ANHIAE 7
_E>

roll
t

FOOIENAY 2282 AH

Il

5.1.1 &lAl2t AE2|Y 2 (ROUTE/DASH J|EH)

ATSC 3.0 ROUTE/DASH JI8t QLI MHlAE=
de el HY), 2248 QUL(MPEG-H S),
(UHD) MHIAQ SBIXO=2 HR5t= O Aled
Ct.

AR OXE U2 g&(0: U
= =20 UKL MHIAE JIE ANV
o

=
E
= ASH, S &2 Eiiz dd=

- QUL AAs= Aoz 23AY & %, DASH(Dynamic Adaptive Streaming
over HTTP) E=0 et OICIH Al E(Media Segment)@t OHLIH A E(MPD)
o2 3|2 =0

Eol LCT(Layered Coding

- 0 MZIO%HES MPD Itg2=2 ROUTE ZZ2EES
= Sofl A2 ES=0h

Transport) 322 HE3E O LSU(UDP/IP)

AE NOHEE &=AUZE HIHE DI DASH 2e2t0l

<18 5.3>2 ATSC 3.0 ROUTE/DASH DJlEte] SEHQI MAIZt 202 MHIASE &t

g2 34 GAIE LIEtHCE 2 oA 2% J1&E A/V UHD AblA=E PLP2Z 2
dot, SgXHe A2t QUL AMHlA= 20 Robustst s 2&ot= PLP1T 2Z2
- &0t AL
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SLT

Service #1
@serviceld (0x1001)
(@globalServicelD (xxxx)
@shortServiceName(ABC)
@serviceCategory(Audio)
BroadcastSvcSignaling

Service #1

USBD/USD

UserServiceDescription

@slsProtocol(ROUTE)

(@serviced (0x1001)

@serviceld (0x1002)
@globalServiceID (yyyy)

S-TSID
SIP(sIP1)
dIP(dIP1) RS
dPort(dPortl) annel
(@tsi-a
Service #2 CourceFlow

Contentlnfo (Ra)

Period

@shortServiceName(XYZ)

@serviceCategory(UHD)
BroadcastSveSignaling

1
1
1
1
1
1
1
1
1
1
1
1 LCT Chy
1
1
1
1
1
1
1
1
@slsProtocol(ROUTE) !
1

Representation (Ra)
Segment URL (audio/Seg#1)

Service #2

USBD/USD

UserServiceDescription
@serviced (0x1002)

S-TSID

RS
LCT Channel
(@tsi-a
CourceFlow
Contentlnfo (Ra)

LCT Channel
(@tsi-v
CourceFlow
Contentlnfo (Rv)

MPD

Period

AdaptationSet
Representation (Ra)
Segment URL (audio2/Seg#1)

AdaptationSet

SIP(sIP2)
dIP(IP2)
dPort(dPor2) v
1
1
XTI Y ‘
Stream A :
*#0) UDP/IP SLT i H
PLP i ]
1 1
#0) Iatp | roures |LCT@SEO) ] Service Signaling | ! :
Physical Stream | sIP1/dIP1/d 1 1
Layer (#1) Port] LCT(tsi-a) [ Audio Segments | ! !
Frame : :
1 1
LCT(tsi-0) | Service Signaling —+—— !
P ALP | ROUTE#I i 1
(#1) | Stream slPIZ)/dII;Z/d LCT(tsi-v) | Video Segments | | -
#2) ore LCT(tsi;a) | Audio Segments | | ,
i '
1 1
1 1
1 1
1

Representation (Rv2)

Segment URL (video2/Seg#1)

<Jdg 5.3 ATSC 3.0 & JIEt 202 MHIAE S8t AIAEE 22>

5.1.2 NRT It && 2 (ROUTE/FLUTE J18t)

ATSC 3.0 A/331 HZEZ2 &AlZt MHIADE Otdl MY ©2I2l OI0IHE &&6t)| I8
NRT(Non—-Real-Time) AMHIA 2E& &Aoot U204, ATSC 3.0 JI8tS] HIOIEMHAE
2 JIE822 NRT AMHIAE SJ0I8tCh. NRT MBIAE fIiM= <O 5.2>0 Hol&
X 20l ROUTE Z2E=ZS AIEStH, JI=&H 22 ROUTE File ModeZ2 &&= HE
StCH. NRT REE MEEH UL MHlAE IHAE, QUURSE, DEE S ItY(M
Ch22S)l 22 HIdAIZE QU2 ZE= BIE0 HEstd, Sl 22 2z d#H

rn

A

C

2t E

QL2 I (MP3, M4A, ADTS S)=2
Unidirectional Transport) ZZ2EZS A6t &%
X 5h

ATSC 3.00lA FLUTEZ= ROUTE AMI& WRUHA =

- Al
D, M=

=2 = HOEZ
Aoz YU =INHL=Z &

B2 =0A Ol OlOolE IHeH Ao
X0 22A_CHIE A X2

11

SE Al SAI X

—/ O

NRT OIOIEl IHel&(Carousel) AHZEO
StHCY.

& 264

FLUTE(File

Delivery over
(&

=t
(=]

MHZ FHoElt.
)

(et

o]l
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DIHES0ICIHEZEEZE I I=E0AM

5.1.3 AlAIZH AER|Y DE(MMT/MMTP J|EH

ROUTE/DASH tHal MMT/MMTPS A Edoll MPU(Media Processing Unit) JI8F AAI2F @
O AMHIAZE RAS 4 QUL 0 222 QL2 &=, QU2 U= HE(CH=20/CHH
g), = 2 MMT HIIXI2A2 SAl 220 = &totlt.

- I1&/&S: oG E Q02= MPU &2 oD, MMTP IHAIH A dAsE
Ct. MMTP MI& & (destination IP, destination UDP port) 2 AL, A& W
HE SE2 packet_id 2 ==L},

- AI122: SLS(USBD for MMTP) Jt AMHIASl TA-HI& FH&EHL(PLP AlY, =
X P/EE S)B MB5ID, MMT ADEEMPT £) 0 HIIX/HA/SI] B
HIAIBHCH ==410l= SLT(LLS) 2 REAEEsS 20 Y MMTP MES=Z &-
=, MPT/MMT BIAIXIZ FS-SHA0H A4S JHAIBHCH

|'9 iy JA

- PLP/ZEIZ= A otLt2l RF ZHE0l 0idd PLP2H Oidd MMTP MI&S EME = U
Ct. HEHEt MHIAS MMT IHIIXE €2 MMTP M&E fIX= (85 AEZ ID,
PLP ID, S&X IP, SAX ZE) o =gz HSTM, SLT MMT AlQgE ez
oHAECH &3 Al PLP ZITH 64 / SAl S5 PLP 2l 4 #82 &=&tCh
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DIHES0ICIHEZEEZE I I=E0AM

5.2 NHIA REQA(EA/Ds E2)

e
o
<2
[0
iy

A8 QU2 MEIAE P86t Aol S=
s

S NAES Q[ AR AAS YBUS S5 24
2% T oY 4

5.2.1.1 2EH=x 2 MHHIA AHZ XMl (Content & Service Layer Processing)

Of &l 3= QURE &5 Jisdt 1P J|gte '2EX"? "MHIA'Z JtE 6= W& 0
Ct.

- 2L02

e
kU

O (Audio Encoder)

: PCM(Pulse-Code Modulation)dt 2& &

o SAIE NE&g QU2 DY Z A=
ATSC A/342 (Audio Standard)0l 2/2{5t0d, AC-4, MPEG-H 3D

i0, £= HE-AAC DY S AI=Z25I QDY S £SSHC}.

== Q[ de|HEe] AEE (Elementary Stream).

L

UL ~2AS ATSC 3.0

tHFH R
M A o

>
C
Q
@)

]
=

- 31X (Packager — ROUTE/MMT/NRT)
o & AI2H(Real-time):
= DASH/ROUTE: &AI2t QCI2 MHIAS E=, ¢IRYE U2 AEE
DASH (Dynamic Adaptive Streaming over HTTP) EZ0 2t &2

StR|ol DICI MIOHE(: .m4ds IIY)Z SESHCH S A0, 0 MO
ESo 22 £4(2Y, HEHOIE, =N £)E8 Jl=ote MLIHAE
I el MPD (Media Presentation Description)S M A &L,

= MMT: MMT(MPEG Media Transport) JI8t MHIAS HL, QIREE <@
Cl2= MPU(Media Processing Unit) ©<I2 ZAEH MMTP(MPEG
Media Transport Protocol) TH2!2 2 SBt=CH MHIA AIQEE 2 MPT
HIAIKI(LHR2] MP table X&) 2 ZR Al MPI HAIXNZ HM3% 04,
USBD for MMTP(BundleDescriptionMMT) = thackageId S IIIX

gX FEE JI=stU. MMTP M&E2 SEX IP/EZE= SLTHA MEE
0, =4&lJ|= SLT-USBD—MPT =22 Xt&tel X%t packet_id OHE
= & Setl.

o HIAAIZHNon Real Time): HIHAELL QTSN 22 It JIE AUlA2
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DIHES0ICIHEZEEZE I I=E0AM

A, 2448 20 m(u: .mda, .mpd)=S FLUTE(File Delivery over
Unidirectional Transport) Z2EZ22 d&ES & U= F=H|stHC.
e =<: MPD ItY, DASH OICIH MIOHE, NRT IH 24X,

- AMOgd M4 (Signaling Generator)
s A0 Y 2O AMUIAE 'ZA'ct] 'E5'6te o 2
ELCI O 1(AI1‘—*3')§ MASHCH 0l= ATSC 3.0 AHIA S SHAIOICEH
MN HE (A/331 JIE): USBD for MMTP(BundleDescriptionMMT)
AlE-AMEH-0lE &M mmtPackageld S Jl=g8tCt. MMTP A&
X IP/ZE= SLTIOF HB6tH, MPT BIAIXI(LHE MP table) JF Xbat
It packet_id- I Xl Hd2E N3 &tCt. ATSC =k
mmt_atsc3_message() & 28tE = UCH. USD for MMTP BICIOf Et
Annex H.30l SS&5 0 UL

i
o
0
rin

\_|

n
=
wn

o rr Jo 1o rr

1]

5.2.1.2. Encapsulation & ATSC 3.0 Broadcast Gateway

Of SHE MHIA HSHAN M88 E P EHT(REIX-SLS/LLS AIILEE)S ATSC
3.0 A0 LH BE3-CHES-ANESYSH0! SeIHS(RAZ BLst= BHOICH CIOIEH
Z22= Otel ROUTE/MMTP Q124 d0lEf — ALP 243t — PLP O§Z 2 STLTP &5
o 32 M2

- ROUTE/MMTP QI24=dI0lEl (Encapsulator)
« ROUTE (for DASH & I}2/NRT)

= S8 (ROUTE): DASH HNIQHE, MPD, MBIA HES AJDEY(SLS), mhe
S(NRT) 2XME ROUTEZ & SSHCH. ROUTE= ALC/LCT DJIEHOIM,
LCT olld2l TSI(Transport Session Identifier) 2 TOI(Transport Object
Identifier) 2 M&/ZHME ALESCH Ol 2 LCT L2l TSl= g
MUBIA2] S-TSID LHOIA DM O0F HCH.

» NRT(IIY) &E: ATSC 3.00lM NRT 8352 ROUTEZ ==3<l0f, ot
O ELHIOIEl = Extended FDT(FLUTE FDTSl 3GPP/ATSC &%) Z Jl=
StCt. EFDT= S-TSIDO (Embedded) Gt HLE TOI=0 QEMEZ S

|'|_|O

Ol

iL
o LCT MLYA &X gAlo2 268 £ QL)
= SEAEY(SLT) S 40l SLTIF MBots SEAEY FEE S
(5]

>
=

|0

off SLSOF &e2l= LCT | source IP / destination IP / destination
UDP portE &506td, 0| oY ROUTE MI&ES SLSeH ZHI=E Fs

SHCY,
» =2 ROUTE/UDP/IP W2(Z L Al LCT &&38|IH/0TI/FEC Ti2t0lE
s,
e MMTP (for MMTP/MPU)
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~ ALP

- PLP

5&:1”

o 10 12
%“3 e @

o g
1 IIJIO J@

o

=

Em?ﬂ |>

o]
=

OH &

ol=
x=Q

=

E

DIHES0ICIHEZEEZE I I=E0AM

g o3adE OICI0= MPU(Media Processing Unit) &912 P& &
P IN2IOZ 2UEIH, MUIA/MIA HE2S MMT AL (MPT
. ATSC 3.00IA= MMTP HI&E0l ‘2= P + ==

I: SLT= MMTP J|B8F AHIACl SIS ME X538
(2HX IP/ZE) £ BEAEYOR NB5IMH, =4D|= 012 Hgo=R
MMTP A& Jtol SLS2t 2EI=E FH S8t}
MMTP-Specific SLS: USBD for MMTP2t MMTP-specific OIAlIX
(mmt_atsc3_message S)Jt AHlA F24-DRM-CtE AEE FHEE W

OI'J

etCt.

3t (ALP Encapsulation)

a2 HSUHA MH= P I3 (ROUTE/LLS/MMTP &) 2 ALP Packet
£3I8tCt. ALP Gli= ‘Base Header + (&#) Additional Header +
) Extension Header’ X E =Lt
23 HESUN S828 BE3-2HIE EZS MIot0 2elHS I
ESESE- RSl

D ALP 3! AEE(MHIAE/PLPEZ 22| Jts)

Egl AH=] (PLP & Stream Scheduler)
D AAEHE el MHIAS ALP AEZE PLP(Physical Layer Pipe) 2
otl, ALP — BBP(Baseband Packet) =&  HEOHEISH FH,
cCl

STLTP(RTP/UDP/IP DIt E u)a S H SADI(YAOIE )2 &ML 8T, STLTP

BBP, ZelHE/T&M, NN EEIt Zat& Lt
Jls:

PLP Ji==: RF HEY =l 64 PLP, =2 1 . et
TE(8t MHIAE F &5t SAl S70F 228 2H=x |3) WUHA
Al =7 U4 PLP= =IO 400 &0

233k SclHE2 QPSK~4096-QAM HRIE XI&otH Aldl

A
S0l et HXEA) 2S5 BAS PLP HRAZ2 d8-28

0N e

=)

bl

J

de 24, L1 AIdEE, TI/FD

2 5x S
HS HIQ% A EeiIdt E=0otH, BBP= PLP & =5 MHL

Mo
o

Q

: STLTP(Stream) - g5 4|2 MEH0 BX 2 RF Ol At

010

O
1}
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DIHES0ICIHEZEEZE I I=E0AM

Transmitting System

'Content & Service Layer
Processing'

Audio Source
(Live/File)

(AC-4, MPEG-H, HE-AAC)

Audio Encoder

Encoded Audio

Encoded Audio

DASH Packager

(MPD & Media Segments) (MP3, M4A, WAV Files)

NRT File Packager

Service Signaling Generator
(SLT, S-TSID, USBD/SDP, AIT)

IP-based Content

IP-based Content

IP-based Content Input

IP-based Signaling

'Encapsulatiop & Broadcast

Broadcast Gateway Input

ROUTE/FLUTE Encapsulator
(LCT/ROUTE Headers)

Broadcast Stream Composer
(Multiplexing IP Streams)

ALP Encapsulation
(IP Packets -> ALP Packets)

PLP & Stream Scheduler
(ALP -> PLP Allocation)

v

Physical Layer Transmission
(Modulator & RF Output)

<Jd8 5.4 ATSC 3.0 ROUTE #

Il

HH

16

Bt @2 MHIA

S8&>
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5.2.1.2. Transmitter / Exciter

LS HOIEAO/AHNEHE Sol €& SclHS Ad L PLP 748 FE
STL(Studio-to-Transmitter Link)E Solil S4&IJI2 MESHCH SAlD| =
24 JE 2 AAlE MHIA O AEE
Bit-interleaved coded modulation), Et

OTA(Over—the-air) 418 =&&tCt. J|

—p et Ll Biov o
Formatting o
£
-
— Input - BICM > =
Formatting . <
Framing and Waveform 5
. > . —» =
P— Interleaving Generation =
n
—> e —» BICM > -
Formatting =
=
9]
Input C>)
—> . —» BICM —»
Formatting

<Jg 5.5 ATSC 3.0 && J|BF &4l 22>

5.2.2 #=4l &t (Receiver / Terminal)

MNUIA(CIOIEIHAE QULIQ)E M-8 S -SRI5t0H 2
DA =Gt Jls2 Scl/83 AT, IP-AMHIA HS(A
Z2[HEHOIE HS22 F= 8t

- 22 HE ¥ &3 A5 Hel (Physical & Link Layer Processing)
o S ¥ ==xD| (Tuner & Demodulator)
 ME THE2 RF MSE A6 OFDM(A/322) 22IHE =Y
26 T Y RXQ PLPE =0

i
o
J
kA

= [1-Detail 3E2E X5l M€ MHIAN oHEols PLPRH ZEE6HD,
oY ModCodOll %% ClIZY-FEC =2 £8siCH &2 ALP I3
AEBIOIE'.

ALP Cl24Z=d0l8 (ALP Decapsulator)

= ALP GICHE oMol A2 &2 IP W2 (ROUTE, LLS, MMTP S) 22
Mg sttt ALP dllH= Base Header + (&) Additional Header +
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DIHES0ICIHEZEEZE I I=E0AM

(& EH) Extension Header XS HA|ISHC

rok

|A HZE= HMel (IP Layer & Service Layer Processing)
a

AL
+=4Dl= DE HEHAE =24 224.0.23.60:4937/UDP2 &&&= LLS
A 2|

EHUAN SLTE &Sl MHlA SEN AUYFS S=CHIMHE 2lAE

ROUTE: SLTY

g AIDgd) 2

- ROUTE MI& AlZ: (source IP, destination IP, destination UDP
port) =&

- LCT M€ /;:g: TSI(Transport Session Identifier)2 ?*=0o6t0, 2
LCT MEe & PLPOI DHEECHZRE & LBtN 24),

—_

= SIS %'E(I\/II\/IT/I\/II\/ITP HL)

MMT MBIAZSl 2 SLTIt XIAIStE MMTP Ml&(=

USBD
e =

T

SXX| IP/EZE) 0o E=of
for MMTP 2 MPT(IH2IXI/0A! HIOIE) € Sol THIIXI/0IA!/packet_id
StHE S

- HEIX 4 HB2Y R

« ROUTE/DASH(AAIZH AEZ|Y)

* MMT/MMT

IHI1& eIXl: MPD/MIOME =H&(2H, HIEMOE, MOHE 202
MPDZ2 S & ItStCt.

ROUTE M@ =0l SLSUHIM 22 (IP/Port/TS)E& 0I&dH LCT ol <
TSI/TOIE oA, NIQHEE AN HA=2 THEE S

M4: DASH 220/ EDJ SdI0I0t2 HIHE 2&0
a0 tSot, UL CZHZE A= S=¢8tCh
ROUTE It RE(NRT, It BHE)

EFDT JI8F OflEH: NRT= ROUTE It 2% + EFDT(Extended FDT) &
MdSELCH EFDTE S-TSID W EHIE E£= =2 LCT MELS TOI=022
ZeHEICH (OI& "ROUTE 2Ol FLUTEJE S&70lct=
%5 FLUTESl FDT JHEZ =X(EFDT) ot AlEdte #X)
A& =40 S A= el HES 8 X

ZQ Al HTTP File Repair(E2&HE H2)2 Z2&2 246t
(/\I}\|a|- Aeaul)

MI& = (dest IP, dest UDP port), 2222 =

tH XIE-ZAIE &

r

e

=
=]
=
[=]

U

b AAlL
[ I

r

Adgd =&: USBD for MMTP2 MPTE oH&ah THIIXI/UIA/AIZtS
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DICHES0ICOHEEEZE ) =21

x

= MPU Z&: MMTP TH2!0lA MPU(Media Processing Unit) & =Al-E}

AETO O3 =9

, U2 CUZH=2 B3 &Lt

- OfEcIAHOIE & Ze|®HOIE HS (Application & Presentation Layer)
QL2 CZO/3EHA (Audio Decoder/Renderer)

|
4>
P

|
OfH
A

= AC-4, MPEG-H £ EZ I (A/342 =2)2 AlAI2F CI2Y5610f PCME
ZASHC}. 2HRELIA 22|, HEIEH(TI=20/=a4) He, J24d sM
(M2t BX) S8 MZ8HCH

GIOIEf ¥ OZE2lHolH

» AIT2 XAIE HTMLS ¢S &S A5 UYH OlE, = E8, £H/F
o U S22 202 MM SI| ZAISCH (¥ Kat 2=
ROUTE/E(F)DT L= MMTPZ H2)

S Hy

MHIA 2SS =M (ROUTE): LLS(SLT) — S-TSID/USBD/EFDT — ROUTE Al

& Eol - MPD/HIQYE #4109 =ME JI22=2 &t (NRTE EFDT2

oY ME 85 = A 24)

MHIA &S =M(MMT): LLS(SLT) — MMTP A& &= — USBD for

MMTP — MPT #41 — MPU 28 =22 S

LLS =411 224.0.23.60:4937/UDP2 AMAl 2=Al-JHAI(HE 2IAE/AE 235}

o)

HIHY: 2012 AECIZ2 ZY0I10t2 HIHE IJHHE(M: MXA/AHFH T2

IHY) 296 XIE-LAl =201 S8

gtol=2elE 22X A: HTTP File Repair(NRT) £= 22X SLUIHAE HIOHE

(2t01E2)JF F&oll et 2AstE 4 UACH

[A2IE-2ot28

EX ZLIHE: NOYHE HAE, EFDT/USBD HAl Al2H, MHIA 2SS A2

HIH QICI2!, PLP &8 0|2 S22 S, (B2 HWIAZ M= Al Hjel

MY AER} F A

2OHDRM: Z&-E2C8E Hal SHN A CENC |8t 259 J|/2t0la A

SIISE XN2SCHME H2 AFLX 2.

THEH/EWS HE: CAP JIBt BEIF £AEH A FHM et IS D2

AM-22 HA-SY 22| SS $HEH.

/A Y PE(UHE HE/SH o), 32 22X, 80 45 S J
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'Receiving Terminal'

'Physical & Link Layer

es

ATSC 3.0 RF Input

v

Tuner & Demodulator
(OFDM Demodulation)

v

(De-multiplexing & FEC)

PLP Decoder

v

(ALP Headers Removal)

ALP Decapsulator

'IP Layer & Service Layer

Processin

LLS / SLS (IP)

4

IP Stream Output

v

IP Input Interface
(IP Stream)

Signaling Parser
(ATSC 3.0 Middleware)

SLT (Channel List)

Service Discovery &
Selection UI

AIT (App Info)

'Application & Presentation
Layer'

User Interface (UI)
(e.g., Album Art, Program
Info)

UI Control / Display [764
Audio Decoder & Renderer

Speaker / Headphones

]

USBD/SDP (Service Details)

ROUTE / FLUTE (IP)

Service Access Logic
(MPD/FLUTE Info, IP
Address/Port Acquisition)

MPD URL & Access Info

|

v

Data Broadcast Application
Handler

NRT Files

/

ROUTE/FLUTE Stack
(LCT Header Parsing)

DASH

NRT File Storage &
Management
(Podcast, Audiobook)

Segments

DASH Client & Buffer
(Real-time Audio)

<18 5.6 ATSC 3.0 JI8t QU2 MHIA =4l

20
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5.3 ATSC 3.0 J|g+ CIOIEIHAE QLCLE /st &

DIHES0ICIHEZEEZE I I=E0AM

OF>

A= QA

ATSC 3.0 = ot0lA HEHQ! HIOIEIHAE QUL MHIASE HMSot) foikds, &
S A0 U32 Y TFAES 2FEoi0F 8t

5.3.1

5.3.2

AE e (Signaling) K7 AHEHA/331 H&E)

MBIA 224 (Service Discovery via SLT): oY 2CI2 MBlA= BFEAl SLT
(Service List Table)ol JI=%I0{0F 8CH 0l AHlAE JIE AN MHIA
(service_category=1)2t FEEETE service_categoryE '2CI2 &g 2E'(0l:
0x07) = 'OI0IE MBIA'(0: 0x04)2 HE6l H2loiOF StCt.

MBIA &= HE (Service Acquisition via USBD):
= H Y (Service-level Signaling)Jt &2! USBD It
2 (Descriptor)2 CtS 328 Z42 ELEGH0F &§C
0 QL2 AEZ(DASH) &= WY (FLUTE)S d&0tsE ROUTE MEQ &% 38
(IP =4, UDP EE, TSI).
o &AIZE AECIYS AL, MPD(Media Presentation Description) It2l 2| Xl
(URL £& FLUTE &8 F2).

LTE oY AHIAS &A &

S
2=S Jt2lAOF 8L Ol Jl= It
H:

OHZelAHOol&E A= (Application Linkage via AIT): 2tk 0] Q0L AHIADN &2
AFEXE QIEHIOIA (O THE de 8, WY OlE HEANE ZRZ stiH, SLT £&=
UsSBD= 2&& HTMLS OiE2IAHolE BEE <2 AlT(Application Information
Table)E HAX2=z 213010F &L,

H:I

-|-

IH2! 3o H& ZZEZ(ROUTE) 2TALEHA/3831 EE)

ne

HME Z2ES (ROUTE AE): 2E 2202 OIOIEH(DASH MIOYE, NRT Itd)=
ROUTE Z2E2(A/331)S ALS56t0 UDP/IP TH2IC 2 M ST {OF &Y.

AMAIZEE 2& (Timing for Live Streaming): &AI2t Q02 AE
ROUTE IHZ! LW LCT dlHe ElUAEHT HE= MPD JI2 Al2Hit

F=ADDF HEe HHIHE & Ml AIES #EHE = U= XIS oi0F &tCt.

oy &L M21H  (Reliability for NRT): HIHAE S NRT It &S Aldls
FLUTE Z2&EZ2(ROUTE R UHA SZ&)S ArEoii0F StC OlMH, & &F2l m3l
=40 Oielot Mo 2AFst 85 EHoH)| Rl E=3st= FEC(0l: AL-FEC)
ANE L OI0IE A& BtE S HAHLISO oz MEL 0O STt
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QL2 DE &9
XxHE-AAC: MHIEOIEHNANE NEE, AECIY G
Opus AAIZE SAl0 2&E, Cr2st HIEHO0IE XIE
MPEG-H 3D Audio 2 DI O, 82t 88 A&
EVS (Enhanced Voice Services) | 84 & AUIAN =&
I AJHE 2 DEo J=Xel E42 Ot &L
QL Dd HIEHIOIE &< X Al2H s =4 32 S
xHE-AAC 12~300 kbps = S Mgt
Opus 6~510 kbps e &2 = S[EELES
MPEG-H 3D Audio 24~512 kbps =7t P INEE!
EVS 5.9~128 kbps = = Ol X &

Z2 Ol 2E-1D Y= U2 2EQ Ji=Hel S4= #JotRS M, xHE-AACS
MPEG-H 3D AudioJt GIOIEIHAE S &8st QU2 Al

UCHD M2, TGs2 E0AMdes 0l DEO0 oM & O XMIGHH =46t
Jl=8tLt.

Aol Du 522 DY %

0

5.4.2. xHE-AACSZt MPEG-H 3D Audio Hluw!

XHE-AAC2t MPEG-H 3D Audio= Ol&29 Et JI=24&AM(CIXE 240 E&EJls &
N, FBMF-TR-018)0IIA 222l JI=0l CHOtOd 2tefst S SRl 2 BlAM=
Do AMAR Axe S =ES Hluot Zdeth

i1

XHE-AAC®t MPEG-H 3D Au 2
XHE-AACE 1= BAWNE 48 SES MIo
S5l 22 HIEYOEHME AFHO SHS RXE

o
8d, DAB+ CIXIE ciCl2, OTT &5 sSulAM &
| RIoH &

XOIE  JH&ICH
{ofl D %*%' EIEP_ ZEO0ICt

O_

o

rnr

=

T

Jo

I

[

~ o
40 H
I

2

=2

x

= cl 2510 U | MPEG-H 3D
Audioe =28 U< ZE= M30ot)| <ol ZHE XM QO Jl=0ICH gL
XA Jlgt QULE 3ot MEXIE 2t H0AM L2lE =2 = JUES olF=0, &
NICH & AIAEQI ATSC 3.0t 82 MHIACI 360RA(Reality Audio) S0HIA E#E&E D

ULCH.
deld, & 292 XNdote Ul gl SEUAME XH0IE 20112 /J=0, 0IE 0t
cHel HOIA 2+EFokAl LHEFLH RUCEH.
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st= XHE-AAC MPEG-H 3D Audio

- 2 JIEt + THE J18F + HOA
ol B b ! . .
U2 & M Il 2t (Higher Order Ambisonics)

Il= |t AAC HIZ(HE-AAC, HE-AAC v2 | 283 M2 228 QL =

= e Zgh) dlgR3a
et o2 NHIEY0IE
HEHOIE 12 kbps ~ 300 kbps _ _ _
(22" S 2R)
=x “2 XA, AHYHE S&, 4 | EFHA |AX He, A 0ls, A
e ESESE=I = sk HO 2A S Jis

Otefiel <8 5.7>2 MPEG-H 3D Audio CIZH2 JI=H¢Ql O HE LiEt=0, 1
SOA LIEF X0 201 e, XA, 2% J|gt QURE B CIREotes LS JHAl
H, Ol= ME UL E XHots xHE-AACSt=s #2HC=Z XEE=E S LIEHOH

Target Rendering User
Loudspeaker Layout Interaction
] Headphone
—>| Format Converter / | [ Outpet
___L Channel Renderer [¢| ~ Branal
'Renderer
MPEG-H '
*Audio Core —» Object Renderer ——>» Mixer ——
From Decoder » nl Forga f—>
Bitstream
Demux
—>
—>» HOA Renderer >
—>
(Rendered) Channels
‘ ___________________________

<8 5.7 MPEG-H 3D audio decoder architecture>

Oldet #2H S22z eloff 2| X& Jls FHUASL Ot &2 X0IE= It

s XHE-AAC MPEG-H 3D Audio
orjo Wy N " RS (O 221 27 Mol f
298 QU2 =3] Jbs (3D 91, =0l &)
NE=SURIIER =] St

saix D& AC Dl B se | JIE ACSE S8 090 B
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5.4.2.1. xHE-AAC Z2HQ X

XHE-AACE=AAC HEZSl =zl
o UL JIE
(12~300 kbps)2t &t&t

= S&= HSetlh

QL IECZ,
AAC, HE-AAC, HE-AAC v2E& DI =
XHE-AAC= OI&MAAC H=ESS ZEZotld &

DIHES0ICIHEZEEZE I I=E0AM

o Z2H HIEHO0IE

geZ ot&l, O #H2 HIEdeX

o
et #X0I0, 0l e 2d-E LIEtY 82 Ot <O 5.8>0 &0
XHE-AAC
HE-AAC v2
HE-AAC
AAC

AAC LC SBR

<Jd8 5.8 AAC 2&&9 202

OteHel 82 xHE-AAC e12H<S

TNS(Temporal Noise Shaping),
S 22 st QL BEsst E0| 28

Input Audio Signal
(Voice or Music)

Signal Classifier

Time/Frequency
MDCT Transform

TNS
(Temporal Nosie Shaping)

Prediction Tools

Stereo Processing

SBR
(Spectral Band Replication)

Quantization

Entropy Coding

Bitstream Muxing

xHE-AAC Bitstream

<dg 5.9 xHE-AAC 2/2H<2

25

PS(Parametric Stereo), SBR

323t She dadE>

2est Y X SESEES 225N EEs 240/0

LPC, Voice coding tools
(SERC0M 243

M/S Stereo,
PS (Parametric Stereo)

of DT I+ ST

Huffman or arithmetic coding ‘

ry
!
g
=
I
ol
iy
|oh
ol
n
\V4
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-

XHE-AAC2 =2 U2 F33t &

uin
=2
o

B 2rerst AT off9t Z L.

- Signal Classifier: Its2z2 4/ 2 TG A NS HE
- MDCT: AACS| sHAl =14 B8 J|=(1024/128 window)
- TNS: D=1 &8 MO SHUAN ER)

=

— Prediction Tools: 84 253 fI8tLPC JIEt s EE

— Stereo Tools: M/S AHIAIL, Parametric Stereo(PS) 2 Jis

- SBR: D9 MPH(HE-AAC, xXHE-AACOIA sHal J|s)

- Entropy Coding: HIE Z&3E I8 RE(AACE LB O Z Huffman J|BH

- Bitstream Mux: SBR, PS, @ HAAC UIOIHE otLtS HIEAEECZ &L
5.4.2.2 MPEG-H 3D Audio Core ZEo X
MPEG-H 3D Audio® core codec *x= R %E‘ﬁ%ﬂ S JIsotEE d4HZ0 U
O, Ch¢et 2012 B (MY JIBH 28H DJ|8H HOA)I S8 QL2 MMsS XHst
Ct. Gt MPEG-H 3D Audio core codecl =2 X% 4 A0 s 8YO0ICH

MPEG-H 3D Audio= 3AH Al HZ(layer)22 #4H& DY RXE 2t=C 2L
£ 4dol= Scene Configuration Layer?t 2L 2 g5 %
Compression Layer & di{& )t IS +3H3t= Rendering LayerJt Al HZSO0l oHE
Ct. Scene Configuration Layer= 2CI2 R4 (Elements)=2 d2l6t=0l, HE Jlet
Cle, 24 d 218t U2, &Y I8t 2L 2HOA)IL 01248 A
= 228 ¥E HY(position metadata), 8&8M (Directional) & S
& t. Compression Layer= 2LLIRE
=2 AMEdt=dl, 2, HE, HOA

=

t S

gAalsS  AIEotEZ, SEdl RdH
—

- 4l
ol
\-_(')J
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00 Ko
D on oA

2 0 orrore
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N
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k4 4o
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010
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fon
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M
v
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o

Rendering Layer= Cl
SHEHCH A0 SEROILY,
Cle = 2Z0 XA
up—mixing= = &tC}h.

=2 A
= T
o 2

=
ingOl Lt
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N
A 10
_>':
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e
o
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Jy
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o
x
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MPEG-H 3D Audio= HIEAEES WR 22T JIE2 ME DIt UL £33& dl
AE = 2 2XE JHXNE, ol <O 5.10>2 038t #E2E 2 FA LIE
tH AHOICH. MPEG-H 3D Audioll HIEAEEEZ AN 3IJHKEZ2 FEE %= J=dl, A
QLUL, Mg 202, HOA 2CI22 et HIOIHE M&ESt= mae_AudioSceneinfol()
S0 2 DTN et &8 MLEZE ES6teE mpegh3daConfig() 22, Jdeln, Al
=& 202 U0l Z& %= mpegh3daFrame() £&0| Ol0 oHEStCt.

et

— T

ol

Ir

HQ-IEQ_FIm
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Audio Scene Information
(mae_AudioScenelnfo())

Frame Configuration
(mpegh3daConfig())

Audio Frame Payload
(mpegh3daFrame())

#ll=20AN

OIcHES0ICHEER

2 /HOAS| HEtE| 0] Ef

M/

MPEG-H 3D Audio2l Compression Layer= G821l 22 =2 HHZ REENH UL
Ol= e JIgH, 24Hl J|EH HOA 2UIRLE 25 oiLie 88 X2 BS3E = UT
E LdHE R |d6tD S8t 2X0|C0
Input Audio Signal
(channel/object/HOA)
h;i[r)”g':;faqnﬁgfz‘ MDCT (1024/960 size) &2t
TNS Al 7t 9:,1 011)\1 =m oojo:
(Temporal Nosie Shaping) 5%*5 =0 L0|== H|Of
. M/S stereo,
Prediction & Stereo Tools Insrshansiel pradictici S
Quantization & Scalefacotrs
Entropy Coding (Arithmetic) H|Exeal H=is)
Bitstreamn formatting CHE/24H Bl0|EIE Zajelo] B
MPEG-H 3D Audio frame
18 5.11 MPEG-H 3D Audio compression layerl| 2te&tst LI EX SE&>
MPEG-H 3D Audio2 =2 2353t SH O CHst 2tefst 892 Ofefi 2t &Ct
Id 24A 23
MDCT B &t AMZ2b-=0t= S0 He Des S50 =
. . DEI &8 822 AIZEO 510 =&
TNS(Temporal Noise Shaping) | =7 UM &5 &=35 M,\_, = Hololol S8 M
Stereo/Prediction Tools Mg 2t 55 F2E MAH, M/S AHH L &4 Zd
FBMF-TR-022




Quantization Z1== S HQ CIoIeHE Holldl HE =2 E&
Entropy Coding Arithmetic Coding2 Sdll HIEAEE x[&H3}
H=l /3 =2 5 St |

Bitstream Muxing 2HHI /M E /HOA QEIQEE Jgrgm £& HEAEZO

ol

0|2t &0l, MPEG-H 3D Audio compression layer= 2& /& f3&(Channel, Object,
HOA)E Sast o= A2 XH2lg 4= ACH 2HAM MO S& ddalg nedst 2X0|
A

C2ESt block size(0ll: 1024, 512, 256, 128) KXoz HAE SHAM H S0t
t2 XM (latency)E S22 X KSHC

T

2t

—

ol

MPEG-H 3D Audio= et 220 2ok fol E JIX Z20YsS Holgtn UL
O, T2MEN et XNYotse QUL 253 E(audio encoding tools)2l XH0OIJF &
M&tC Ol 2 Z2M0| E2 2O0HYS/AERIY/AR) URY 88T QIAIEO

et 2AHEAI| H20ICH

MPEG-H 3D Audiol =2 Z=2II20f st 2tkst &2 Ofelf et 2 CF.
— main profile: provides a complete set of features for low bitrate and high

quality coding, and rendering for all playback scenarios.

— high profile: provides a complete set of features for low bitrate and high
quality coding, and rendering for all playback scenarios. The high profile is a

superset of the low complexity profile.

- low complexity profile: provides features for broadcasting and streaming with

reduced decoder complexity.

— baseline profile: is a subset of the low—complexity profile which supports

channel and object signals.

CtS2 MPEG-H 3D AudiolilAl AtEdte =2 UL £33 22 ==0I0h

Tool s 2
MDCT(Modified Discrete Cosine ol = o orm
Transform) ANZt>Z0Hs B8 |2 2=

TNS(Temporal Noise Shaping)

ICP(Inter—Channel Prediction) iH

GCC(Gain Control Coding) AlS Al
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MCT(Matrixed Channel Coding) e 28 A2H 28
SAOC(Spatial Audio Object W QLI 2o+ e =0
Coding)
HOA(Higher Order Ambisonics) 80O Jlgt Sy QUL
Binaural Rendering AEEZEZ Jtal B2tst
D=1 9 (high frequency band)s &&E 25
SBR(Spectral Band Replication) | 3tolXl &1, M0 € AEE Jlgtez =
Aste Jls
AHEe A5E = WE2 Ny 25860 ¥
PS(Parametric Stereo) 1, 2 ASe AHMHR S22 2 e &
A=l YiAl
MPEG-H 3D audioliM= Z2MWELZ XJE= QUL 253 &2 X0 A=,
OIS 2te45101l LIEHH Hi& Of2f2 ZCh High profiledi AE R 22 Jlsg XI&6iD
ASLE, Low complexity profilefl = SBR, PS St 22 252 J|s0| XX 2=
AE = = UL Baseline profileflAl= HOA, SAOC &2 JIs0l XNZEX &= S,
SET 00| W0l DAE HS 2 & UL
<H#H 5.1 MPEG-H 3D Audio Profiletil (t& 2CIL tool X& &>
MPEG-H _
MPEG-H 3D Audio ~ MPEG-H
Tool/Module HSDh PlxjudifoI LOIW Baseline
igh Profile  complexity :
Profile Profile
block switching X X X
. AAC based X X X
window shapes - .
Additional windows X X X
. AAC based X X X
filter bank "
additional USAC X X X
TNS X X X
perceptual noise PNS
synthesis noise filling X X X
VS basic mid/side coding X X X
MDCT based complex prediction X X X
non—uniform X X X
quantiza-tion .
uniform X X
. Huffman
entropy coding . . . .
context adaptive arithmetic coding X X X
base X
SBR
enhanced X
parametric stereo
parametric stereo extension lc\:AoPdEir?g)surround 2-1-2 (incl. residual X
quad channel element X
ACELP X X
frequency domain noise scale factor based X X X
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shaping LPC based X X
intelligent gap filling IGF for FD X X X
. . IGF for TCX and TBE in ACELP X X
improved LPD coding
LPD stereo X X
: frequency— domain prediction and
predictors for FD time—domain post-filtering X X X
: frequency— domain prediction and
predictors for TCX time—domain postfiltering X X
discrete multi-channel
coding MCT X X
Format converter generic downmix X X X
immersive rendering mwféﬁig’f rendering within format X X X
metadata audio elements (MAE) and
Static metadata audio scene information (ASI) X X X
decoder and renderer
. . object audio metadata (OAM)
dynamic object metadata X X X
decoder and renderer
MPS MPEG surround extension X
SAOC-3D decoder and renderer X
decoder and renderer X X
near field compensation X X
HOA subband directional prediction X
parametric ambiance replication (PAR) X
phase—based decorrelation X
. FO—binaural, TD—binaural X X X
Binaural .
HOA2Binaural H2B X X
DRC-1 X X X
DRC-2 (single band) X X X
DRC .
DRC-2 (multi band)
DRC-3 (single band) X X X
sample rate converter X X X
peak limiter unguided clipping prevention X X X
loudness metadata and handling X X X
loudness .
loudness compensation X X X
MPEG-H 3D Audio stream X X X
MHAS truncation message and CRC packet X X X
type, ASI packet type
: carriage of MPEG-H 3D audio in I1SO
file format base media file format f
: : interfaces and processing for
interfaces and processing interaction data and local setup info X X X
: : carriage of generic data for the
carriage of generic data interaction with system engine X X
TCC tonal component coding X
IC internal channel X
HREP high resolution envelope processing X
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5.4.2.3 xHE-AAC and MPEG-H 3D Audio core codec? Jl= Hl1
XHE-AAC= HE-AAC v20lA USACS Jlss FIt8t EEHOICH MetAl, MPEG-H 3D

Audio core codecl =Rt QUL £33 =1 USACHAM AIEEH= U2 £33 &
= HlwolH, xHE-AAC2F MPEG-H 3D Audio core codec® dluWot Jtsg 210|Ch.

-

fol
tol

ciel H= USAC MPEG-H 3D Audioll profiletll [tet AAEEE=E L2 &
£ UlWot LIEFH 2 0ICH.

Otehel HUM = = UX0l, USACUHIA A== RE2 UL BS3 E50
MPEG-H 3D Audio high profileGIMd AtEE S & = ULCH DL, Z2 SE0A A
2510 A= MPG-H 3D Audio baseline Profilefl M= USACOHIM AtEE 22 QL2
£33t E501 AAEEX %= Rs L = UL HEEQ X222 SBR, PSE = = ULL
SBR1H PSSO &2 MPEG-H 3D audio high profileOlAl= AFZ0| &2 JU2LE, Low
Complexity profiledt baseline profileii M= AFE0l & A 230 QUL

B2 USACOIAME EE SR 2A2LE, MPEG-H 3D AudioliIM At8&l= =% UL
IGF(Intelligent Gap Filling), improved LPD coding, predictors for FD, predictors for
TCX(Transform Coded eXcitation), discrete multi-channel coding, TCC(Tonal
Component Coding), IC(Internal channel), HREP(High Resolution Envelope
Processing) S0l USACHIME E&ZX 2A2LE, MPEG-H 3D audiotiiM= ArE0| &
0 AL

Otele S0l Jls= xHE-AACOHIA=E ZE& X 22U, MPEG-H 3D Audio
compression layerflls Z& s =2 QUL 253t S0 e 2tetst 40| C.

- IGF(Intelligent Gap Filling): is a technique used to reconstruct high—frequency
content that might be lost during compression, especially at lower bitrates. It
works by synthesizing high—frequency content from low—frequency information
available after decoding, and using parametric side information to control the
synthesis.

- TCC(Tonal Component Coding): is a tool for coding of selected high
frequency tonal components using an approach based on sinusoidal
modelling. Tonal components are represented as sinusoidal trajectories —
data vectors with varying amplitude and frequency values.

- HREP(High Resolution Envelope Processing) tool: provides improved coding
performance for signals that contain densely spaced transient events, such
as applause signals as they are an important part of live recordings.
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<X 5.2 USACH MPEG-H 3D Audiolil AtE2&E =2 202 33 =>
MPEG- MPEG-H MPEG-H
Defined USAC  "H3D 3D Audio 3D
Tool/Module in 23003—  Audio Low Audio
ISO/IEC 3 High complexit Baseline
Profile y Profile Profile
. AAC based 14496-3 X X X X
window shapes - .
Additional windows 23003-3 X X X X
. AAC based 14496-3 X X X X
filter bank "
additional USAC 23003-3 X X X X
TNS 14496-3 X X X X
perceptual noise PNS 14496-3
synthesis noise filling 23003-3 X X X X
MS basic mid/side coding 14496-3 X X X X
MDCT based complex prediction 23003-3 X X X X
non—uniform 14496-3 X X X X
quantiza-tion .
uniform 23003-3 X X X
. Huffman 14496-3
entropy coding . . . .
context adaptive arithmetic coding 23003-3 X X X X
base 14496-3 X X
SBR
enhanced 23003-3 X X
parametric stereo 14496-3
parametric stereo MPEG surround 2-1-2 (incl. _
extension residual coding) 23003-3 X X
quad channel element 23008-3 X
ACELP 23003-3 X X X
frequency domain scale factor based 14496-3 X X X X
noise shaping LPC based 23003-3 X X X
intelligent gap filling IGF for FD 23008-3 X X X
improved LPD IGF for TCX and TBE in ACELP 23008-3 X X
coding LPD stereo 23008-3 X X
predictors for FD {{;%E%’gc%gir?%”g;'ﬂﬁﬁg’r?r{g“on and  53008-3 X X X
predictors for TCX {{;%E%’gc%gir?%”g;'ﬂﬁﬁg’r?r{g“on and  53008-3 X X
discrete
multi-channel MCT 23008-3 X X X
coding
DRC-1 23003-4 X X X
DRC DRC-2 (single band) 23003-4 X X X
DRC-2 (multi band) 23003-4
DRC-3 (single band) 23003-4 X X X
TCC tonal component coding 23008-3 X
IC internal channel 23008-3 X
high resolution envelope .
HREP processing 23008-3 X
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5.4.2.4 xHE-AAC and MPEG-H 3D Audio core codecl &% As
xHE-AAC= EL = AHAHL 20 je= 0L 2531010,

@ a0 Z
MPEG-H 3D Audio= ZEtl ME UL dsE HYLZ IHgE 2L R=2H0[J] [H
= 2F

=0, 28452 = 452 Hlulls 030l AT Oetd, 2 SAlllds 222 &

i
0x
olr

XHE-AAC= HE-AACEU £ 2 HIEMIOIE B o 25 852 Z0IH, O H=2

OOoIEHZ O =

&2 ZE H

Excellent

Good

Fair

Perceptual quality

Poor

Bad

MPEG-H 3D Audio= Ct2eh AtE AtdIE Dot &
3D Audio2 Low Complexity Profile= &0t ZItE
H HAEZ FHEMH, 2242 EE9 AE MAE UEUHE
I 2= ds= HILotUL

ul JtX EF HAE & ME Al JHAl HIAE
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