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Video Coding

192010801 MP@HL
TU-TH.262 | 1440X1080i MP@HL

MPEG-2 1280%x720p MP@HL
720, 544, 480x 4801 MP@ML
1920%1080i HPorMP@Level4.0
TU=T H.264 1440x1080i HPorMP@Level4.0

1280 % 720p HPorMP@Level4.0
720X 480i HPorMP@Level3.0/3.1/3.2

Audio Coding

ISO/IEC 13818—7

MPEG2 AAC | (6.2, “ Audio decoding process and output”,
of ARIB STD—B21, Receiver for Digital
Broadcasting.)

MPEG1 ISO/IEC 11172-3
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gl Yake ofEZgAloldo s ddn o
5 ]S HTML (Hyper Text
Markup Language) ¢4 Flash#t& 28 A74-&
o A n Zgdzlo] AlFsl= APIE &
3 AgEeh <& 3> IPTV Er|d n]E9o]
o 74 APIE+E HeRdTh

<E 3 IPTVEAIE 0S4 74 API 2/

API Rec led | Optional
Software initialize and diagnosis X
Device software Upgrade X
Terminal management X
System resource management X
Removable storage X
Media service X
PVR and storage management X
Application download X
Supplemental communication X
Security and authentication X
SCP X
Metadata X
End user interaction X
Graphical user interface X
Audience measurement X

HEbgo] ] IPTV Au] A ARk AFai#t
ERERELECE S XN
& AAs 2ol ) ARE 7% U Hola}
T HolEE 9ZEH ITU-T #3448
IPTV Hetdlole ] 55 (11 16)3% 2
HebdloE] MM FEl= A Ak} Au] A A
ST # e el 2o} Aul 2ol ofa) A

} A A5k 1;1

60>> Mzl YEEMEES P2

Client-Side Service / Content

Metadata Server |

Metadata

Metadat i
Metadata . cladam |
Applications User/ Context |

(28 16) IPTV HIEIHIOIE MH|A 55

HTTP, DVB-STP, DVB OC(Object
FTUAAE 9 HEAHAE,
SIP(Session Initiation Protocol), A9, % 5
o] oItk thx Al HEfEolE o] £4) B2 <
# 494 gt

Carousel) & E3t

CH 4y MEIHO|E| CHE &4 32

|dentifier

Title/name

Rights or copy rights information

Name of content provider, service provider

Primary (secondary) caption language

Genre

Keywords

Description (, synopsis, abstract)

Credits(e.g. actor, director, producer, scenario writer)
Awards

Location and time of production

Parental guidance / rating (with rating standards identifier)
Review (with name or reviewing entity)

Type of contents, like promotional, advertisement
Encrypted or not

Preview, supplementary video and descriptive audio
Related web site

Codec or format

Aspect ratios, resolution, bit rate, frame rate for video

Mono, stereo, multi—channel indication for audio

Acquisition or delivery schedule, start/end availability

First/repeat delivery or live broadcast

File format, File size

Duration

[PTVOA & Mu| A B2 Ha A4 &
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H.IPTV-SDC (Service Discovery up to
Consumption) =A1°l F7 =] it} (29
17)2 2 Aul A 3l e A 0% e
e, 53] (18 17-D2 AGAuA Alw
< 98l AgHE S (a9 17-2)= VOD
AH] 2 A e gl A2 Al g & VR

AR AR of | A AR FAZ R E HE5 R
S WS AAA A A H oL, AH| A Al g AR
donmain name, authority, version, UR], name,
description 59 $A44HE golstt} SPAR.
Ad TZEZL HTTP, IGMP, MLD 52 &
Sty AH A AlFA A4 ol$ Service
Discovery ZZA| A0 A= Au| A 53 of ujet
A MBI A GRS DA Ft A Ae s
B AR E gEA9 252 DVB/ ARIB-
SI, ATSC-PSIP 50 St} %ol whebA=
Aesh= Ar| A0 37]4] ), ZHl= 7tol =
Al 38 ABIA A FAZEH R, AH| A/
el = AF Z2EZo| vhaf Fdrh <& 5
= Service Discovery ProfileS WeRdT]

TV Channel A

Senvice Frovider
Description
Inc. a list of

senvice offers.

Cuntey

(28 17-1) MH|2 7t0| =& Sot A =2k of

TV Channel A

Guide for

Entry
point.
data

id S
i
v
Package contents
Service offer —
Description @
O

J| [ SeviceProvider
Description
1 Inc. a list of
service offers
I 3rd Party
N Senvice
— offer
Description

(2= 17-1) MH[2 70| =& Sot A'd M=k of
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o B 9 sjAdgete] st gA A
H.IPTV-CDER (Content delivery error
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Ao =2Aow 2O B3] A4 P49

g ettt FECE A4S0 97 24 1
A& A% 371 ARE o] A 45k
Al O

, [ETSI TS 102 034] Annex EJ

=)
|
&)
’Tj
o
(@]
N
>
e
)
1_.
ol
=
:é
_;
o

<& 5> Service Discovery Profiles

Specificatios
[ETSITS 102 034] section 5.2.5. Service Provider discovery

Service Provider discovery

Service Provider information delivery | HTTP or DVBSTPas specified in [ETSI TS 102 034] section
protocol 5.4T;

Service discovery [ETSITS 102 034] section 5.2.6. DVB-IPservice discovery

Service information delivery protocol | HTTP or DVBSTPas specified in [ETSI TS 102 034] section
5.4Transport:

Linear TV service delivery & control | Linear TV services are encoded as MPEG-2 Transport Streamsin
protocols compliance with TS 101 154 ("Digital Video Broadcasting
(DVB); Specification for the use of Video and Audio Codingin
Broadcasting Applications based on the MPEG-2 Transport
Stream") encapsulated either in RTP (Real-time Transport
Protocol) or directly in UDP (User Datagram Protocol) according
10 [ETSITS 102 034] section 7. Transport of MPEG-2 TS.

Control protocol: [IETF RFC 3376] IGMP version3

Contenton Demandservice delivery & | Contenton Demand services are encoded as MPEG-2 Transport
control protocols Streams in compliance with TS 101 154 ("Digital Video
Broadcasting (DVB); cification for the use of Video and
Audio Coding in Broadcasting Applications based on the MPEG-
2 Transport Stream") encapsulated either in RTP (Real-time
Transport Protocol) or directly in UDP (User Datagram Protocol)
ccccc ding to [ETSITS 102 034] section 7. Transport of MPEG-2
TS.
RTSP as specified in [ETSI TS 102 034] section 6. RTSP Client.

Content Download service delivery &
control protoc
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Eor Recovery
Functional Block
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| ——FEC flow———
|<¢——FEC flow
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«——Retrans flow——

|«¢—Retrans flow———|
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ACAP(Advanced Common Application
Platform), OCAP (OpenCable Application
Platform), MHP (Multimedia Home Platform)
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AbsF WG1103 (CAS-DRMQ%E AFuhE £3
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IPTV &=
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S g o5 7]z g 24
nFAE A Rkl A shy

AEM 5 1, S-S Tt 47 ol
AR wfitﬂoﬂ A48 ITU-T NGNZol| A
oo HLho| X*E]Q Atk ITU-TelA = SG13
3} SG19 ¥ 5 2 2 NGN-GSI 4 8
MM (Moblhty Management) 1S Al 3}ho]
NGNel| A AFEALS] A2 o] 5/ HAs
7] 913 IP o] 5, &Y o] 54 W ARIARE

27 Fol gk ARk qHsklth MMIF
& Mobility ARl i 241 MMR (Mobil
Management Requirement) #|7%g0]%- o]£4] ¥
= Yok duk g oY a MMF (Mobile

=
A

)

g o
- -0

p

('D

return channel
e.g.cellular

(Z12 22) NGN 2 FZ9| MH[A of

66>> F43| HEEAMFZRS Q4=

<@ 1 =P Inter-CN MM
<& -2a — 9 Inter-AN MM between same type of ANs
< -2b - $ |nter-AN MM between different types of ANs
-« 3 »  Intra-AN MM
MM Mobility Management CN
AN Access Network

Core Network
(& 23) Mobility Management &

Management Framework) (Q.1707/ Y.2804),
NGN "gellA o sd o] AXNYHE FHejah=
AT Y dYA QLMF (Location
Management Framework) (Q.1708 /Y.2805) 4!
o] o] Alef] AH|A FHS HAsle}] 9
stal= ol Alo] 2y 9= QHCF (Handover
Control Framework) (Q.1709/Y.2806) #1. &
A5 skl ITHL0].

(1% 22)= NGN $H4ellx 7k Aulx
AAE (29 23)2 Mobility 9} Seamless
HandoverE A &3s}+= Mobility Management 2]
75 YebdTE 7414 1L 3T o] F, 2. 8

Transport Control Function
MMCF

LMF
CLM-FE | fememmeeocmoctonnoadieenanaad LMF

A ! ----{ HCF

o tidad H
LMF}™" ALM-FE
[ NACF ] [ RACF ]
f
4< Transport Function )7

UE ====== Control Flow Other NGN
Media Flow

(28 24) /IRI#2] 7|5 &



CHCFE|  fesemeccmcemetommandnnnanand HCF
HCF)l--="" AHC-FE

NACF RACF

Iransport Function
J

UE ====== Control Flow Other NGN
= Media Flow

(18 25) =M H[Of 7|5 &

MUE ALM-FE AHC-FE CLM-FE CHC-FE

LBU_Request

LBU_Response Tunnel_Request
Tunnel_Request

Tunnel_Response

Data Tunnel Setup () )

(08 26) H=2H HEE 27| ALY Y

3 el A o2 o), 3 A ¢
19 o) 5L o ek
MMz o4 2121 918 D 05)

71%%%, 39 A Z*E 5 55
o} E5 MMFolA & 9 Mﬂﬁ} =
ofof thgh A9 W YK 53
LMF+= 9122 d s AlF 7IL WA
shal glom, mAA] 555 A osta %E}.
LMFY A 715 NAl= Access LM—
FE (ALM-FE) ¢} Central LM—-FE (CLM-FE)
7} ek (2% 24)+= LM-FES} dA® LM%
A9 75 725 HERT

HCF&= dl=on Ao} e AT 715714
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tf o] 5 EA9 B HAE/A A e A T
o] L, IEEE 802 #]-¢13]°] A= MBWA (Mobile
Broadband Wireless Access) 59 A=+ 5
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Mobile IP
Home
Agent

Node B

Converged Device
‘with thin 802.21
client

(22 27) 3GPP2} WLAN Ato|2| SHE 2H
= 7 2] A= Mobile IPTV A1) A0l 4
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HTML

HTTP XML Infoset, RDF(S) Graph
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URL

2719 4 }

287 oful o 800l o &of g
Fickr, del i Hoitonen
| [ s
BRE A8 B ez JlEHe S I AfHA | Ieiol o
Gmail, Google Maps, Ajax > Google AdSense / ;:Q‘;;;méag
N | |
P | | Agabn it Al
say —— . SoieA e
I e duHEaA 8
| Axo et 7152 BA NB
*3! CIUO|AR HOIA= AZEYO] AHIA
o cEBENE YIS S
Intel Inside@A| 4 T ase og
ciolef P J \ N -
TIAFE! et A | nesol ngaor wat \ Sxsx 2o
> , R840 30| \ welsix
g 7res z2 @ oA o 22 349
ol 2o KA A8 el sixlel Sa4

(& 29) Web 2.09] EAl&
BEwA o]Z 7o R Web AH| A, AJWlE]
Web, fR]HE A Web 7|& & thekst Web 7|
wubdo] o] o] A 1 lth11]. (2% 28) 4 H
&7 9 Web> Web 2.0 43} 013 At
Web 2 Z thoFet vIES A9} e A AE 2}
AXNYA FHAT)= AXEY oY FQst 9l
st whlsla Qi) o] 2dt 549 dglog
< Web 7] Bapd, JH7HA, mjtjo] &
07 P AHEE AL Qi B EAE S
A ket Au A 2F AES 7Hs Al she Web
My A E TRoket whk gl Au| A 37 oA
WebMu|AE 7hs8l sz fHlFHE 2~ Web
%F, Aok ApAE 918 AlWE Web 3%

F 50| 24T Web 7]=2] 84& ol &L &
3], &ol, F1r, /W] Web 2.0 /1S IPTV
Aul 2 Bl =g A FEo) BiskE 7hd gt
th &, 719 YAE TV 74k M|~ 7id
o) M A E o] ARGAF MBI A Al g AR 11
gl Ay 2o A & 93 7141 otk
Web 2.02} 2 [PTV A A~ QAR 5
Z 5], §8, FHx FRERpAA F
=R wEgolo M= Web S A AR
£ Bol xda| = Web Hel9-A1E5 &A1 7]
E9otel gt 7o) ITU-T Q13/16°1A
H.iptv—map
platforms and end system for [PTV) .2 7
Yy,

(Multimedia application

Web 2.07]4k] IPTVAMB|A E4L (1d
29) 7} o] Web 37 A7} TV E9E0] €
Aol /ste IPTV ZHES F3) st
= Aol ThseiAH, FHY Bt

Web 74k Bk w2 & £33k H-1 3k Qe
o] Al 5o K} Zghd Zloltth Web 2.03%
d 7% T2 W3CHA o] oA 1 gl

HTTPS dE¥## T2 EZEL [ETRA
A EF0] AeE 1 9k [PTVE [PES 7]
HH0 g 3}7) wjiol| P 7)4%S Al B3 ol
[ETFoA 9] &5 5 W B8 2px| gt

<H# 6> IPTVMHIAE 215+ 2 2.0 2475

IPTV AH|A 2.0 24718
IPTV Mu|& E%3
B47|E e &2 28 71E
EH= JHQIEE ChEtE Metadata Delivery EPG, RSS, RIA, Tagging
BAE LS, 2AY Service Buildup Mashup, REST, Open AP
YEH2 e Web Service
=5 S, [uHElA Rich User Interface UCC, AJAX
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B HE2.09 #2718 BEs HY

2,09 2 7|2 & EFs| 2

Rich Internet Application 7|2(0f: Ajax) nEs Xl F
CSS(Cascading Style Sheet) 7|2 BE &=
XHTML (eXtensible HTML) 7lE uE s
URL(Uniform Resource Locator) 7@ HE g
AjAo]4 L Aggregation 7[&(0f: RSS/ATOM) IlE HE &=
227 7|&(Weblog publishing) 7@ HE g
UHHE 71&(Mashup) NE #ES}

EAXE| 7[S(REST £= XML Webservice APIs) e HE &z
SHIFEA Y MHAUWS) 71& BE3 I B
2HiY g 7|s BES I 5

Web 2.0& 78k 29 71e2 <& 6>
¥} Fol oju] 1 Q4 7]&o] JEE o] glom,
2 7 At it W3CEEe] 7]Rket
I 9lk o] FollM NEE EE3 o]r 2 57
otal Sl Aol AJAXS Z& RIA(Rich
Internet Application) 7]%2} vi+1$] (Mash up)
ojebet & §ltk RIA 7]zl tfh 23k 4
< W3C9 Rich Web Clientgs< F8to] %
37 A2 gl ow, WY V]S 2 Aul A
o A 54 wfiEol| sApriet =A<l
o w gatal §lrt. 1 ol Hxs} 2ol #
g 8 7|%7& EPG, RSS, Tagging, REST,
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/o] oty W
RSS 2ltAlelA 7]« #d
Hsalu glorg ofF 7l 3
IPTV AH| A 2F 114 9 7] s 3113
T Sl

XML, SOAP, xHTML, HTTP, RSS/ATOM

5 71& Web ¥ 225 7]ulo 2 [PTV &

i}ﬂ A2 i of] gk [PR SR} A8 &
?HU% 56] 7] TV Au| 27} ofd QI
A de T Sl Bk 2 A
45 Hlgo R PR &
HE F7ls]of sk Xl :LWH A=
2, Web2.0 71% IPTV Z&3h= 8oz
U1 14557t ‘%E}i &

eb2.0 71 % sl
IPRS FjollA] &
Fo 2 JjQl k=g

U R

off

~
AV
X,
é

H}E‘fii Web2.
EPG & HetH|o]H X

Vs o] &% REY IPTV AHlA BF 55
M ol 7]

FH Web 7S =4 2538} s W3C &
7)oM) “Video in the Web™ Activity 7} Al
At 9 54L& [PTV AollA] thaFsl
Web s940] HEHHA st Ve &

=o)

n}
2o
ajo
ok
el
o>
~
i)
HE
25|
=)
ol
ol
offt
i
[2al
=
i)

T3k Aol dAl 37019 97 1% (Timed
Text WG, Media Fragment, Media Annotation
WG)o] &5 Fold 200937k %F3E ¢
58 A gelng o|F A= Fofato] VX EY

nfglo] ZQsjtt,
S2M QoS 2 QoE Mo{7|&

[TU-T A Y1541 IP performance H4
o] A o] tist MIEYA QoS EHAE 145}
90T AR g <GE 9>} 2k ITU-
ToM+= Y.15415 IPTV AH| A 340 gte

<E 9 ITU-T Y.1541 QoS 14

| Qos clms| IPID | IPDV | IPLR | IPER | IPRR | Applications (examples) |
0 100ms | S0ms | 1x10% | 1x10%
1 400ms | S0ms | 1x10% | 1x10%
2 100 ms u Ix10% | 1x10+
400 ms U 1x10% | 1x104
4| s u Ix10% | 1x10+
5t U u . -
6 100ms | SOms | 1x10% | 1x106 | 1x10%
7 400ms | SOms | Ix10% | 1x106 | 1x10%

Notes: U: undefined

<E 10> IPTV MH|A 40| E QoS &

, ; Y.1541 QoS class
Ly Stz Example IPTV services
services | components 5 s |3 ]2 [1 o |7 |s
Live TV L n.ea:T\t includi ding Pav v v
content per View and M 1
_— VoD, Network PVR, time- v v
ideo comtent | oo ]
Audio content | Music on Demand v
; VoD, Network PVR, time- v
Streamin, 3 .
8 | Content control | oo
v
— oice call, audio
ence
Livelow videotelephony, video v

resolution video | conference
content

Video content | Push VoD, Near VoD v
Download E——— v
guides, pictures,
Pt i download
Upload | Video content | User generared content v

Message | Intera Chatting v
exchange | Non-interactive | Messaging, Email v

Web services. information v
Middlewar | Portal S,
E‘app]icati
F:wm ent VoD rental v
1.Consumer television quality can be achieved using hsanda:d\lJlQScl s Oand 1
toge ctherwith the DVE P AL FECmechamsm o tomadastoyeshead snd the crbanced docod s

ordin, g( [ETSI TS102034]. Annex E. sub-clause E5.1.2.
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= WEA7IEA QoSell thiEt 7to| EE AA g
o}, <& 10> IPTV AJH[A FA Q4] mE
QoS TH= Ut ofA HFEL ohH,
&7 e 29l BA 9 7% zobo|th 2 ¢ A
ek g e e TAA MEA 75 E
3t} o] 2] A o)A #lo]o] <] error recovery H|
7ol tigk 1ol 5 o A Qs

IPTV QoEel| tfet A1+ ITU-T GIPTV—
QoE =AMl 4% Ad. ITU-T
P.10/G.100¢114 QoE&= AHEA} A 7kah= A
A2 9 FAHEE Qo9 53] client,

terminal, network, services infrastructure=

Obiective Subjective
Service

Transport
factors

eeeee

Application
factors factors

(28 30) QoEd| &

<E11-1>shH[fe Y

Minimum Bit
Rate (video only)

2.5 Mbit's CBR

Video Codec standard Pre-processing Enabled

MPEG-2 - Main profile at Main level Yes (if available)

(MP@ML)
MPEG-4 AVC (Main profile at Level 3.0) 1.75 Mbit's CBR
SMPTE VC-1 1.75 Mbit's CBR
AVS 1.75 Mbit's CBR

Yes (if available)

Yes (if available)

Yes (if available)

(E11-2 SD 2U2 &&220 4 45 HIAE

Audio Codec Standard Number of Minimum Bit Rate (kbit/s)

Channels

MPEG Layer II Mono or stereo 128 for stereo

5.1 if available, clse

Dolby Digital (AC-3) 384 for 5.1/ 128 for sterco
IefUright sterco pair

AAC Sterco 96 for sterco

MP3 (MPEG-1, Layer 3) Stereo 128

EAAC] HA 45 BN

<E11-3> HD HIC[2

Minimum Bit Rate | Pre-processing Enabled
(video only)

Video Codec standard

MPEG-2 - Main profile at Main level 15 Mbit's CBR Yes (if available)

(MP@ML)

MPEG-4 AVC (Main profile at Level 4) 10 Mbit's CBR Yes (if available)
SMPTE VC-1 10 Mbit's CBR Yes (if available)
AVS 10 Mbits's CBR Yes (if available)

72> H4s HEEMESSH L=

0x
olr

AR

=

o3

<E11-4 HD 202

FIPPN-TE PN

Audio Codec standard Number of Minimum Bit Rate
Channels (kbit/s)

128 for stereo

5.1 if available, else 384 for 5.1

MPEG Layer IT Mono or stereo

Dolby Digital (AC-3)

left/right stereo pair 128 for stereo
AAC Stereo

MP3 (MPEG-1, Layer 3) Stereo 128

96 for stereo

Fsl= end—to—end?] AH]A A&
fed, AREARS] 71T o} A Shel] whet ek
A7 woll ARgAbekTE tHE < Sl
)° QoE°ll 9% mAl= 245 e

QoS<} Human Components® &5

=
Bl
o

nL o o
=
ofr

2
0 oo-l?

RS
ol m

U] 2 2] QoE+= MOS$} DSCQS$}H

=
u
to
fo
to

w204 Qaw 299 5 QA IPTM
o4 AZshar) ol Tabq EEA e
L APAQ) Se}ulE 2 Y QoF g%}fz}

o ==

fof Ztol=ekel s AlFdt <E11-
SD W4 A4 <E 11-34>E= HD U+

=

Vo

rr =
ol

Aol e A4 H|Y e, QY ofZe AN
A5 TAFE eIt 71e 2 2 7]E0]

<E12-1> H.264, VC—1 SDTV Transport Layer QoE 2 FAFS

Transport | Latency | Jitter | | Corresponding
stream
bit rate
(Mbit/s)
175 <200ms | <50ms | <=16ms 1TP packets | 1 error event
per hour
20 <200ms | <50ms | <=16ms 51P packets | 1 error event <= 7.31E-06
per hour
<200ms | <50ms | <=16ms 5 P packets <= 5.85E-06
3.0 <200ms | <50ms | <=16ms 6 1P packets <= 5.85E-06

<H12-2> H.264, VC—1 HDTV Transport Layer QoE 2 T-AE

Transport Latency Jitter . Corresponding
stream Distance |\ erage IP Video
bitats Stream Packet
OMbivs) Loss Rate

8 <200ms | <50ms | <=16ms | 14TP packets <= 1.28E-06

10 <200ms | <S0ms | <= 16ms | 17IPpackets | le <= 1.24E-06
per 4 hours

12 <200ms | <50ms | <=16ms | 20IPpackets | lemorevent| <= 1.22E-06
per 4 hours
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