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ABSTRACT

In this paper, we propose a novel algorithm to automatically generate an RTP timestamp value that is
required for the RTP packetization in order to transmit SVC video over various IP networks such as Internet.
Unlike the conventional single layer coding algorithms such as H.263, MPEG-4 and H.264, SVC generates a
multi-layered single bitstream which is composed of a base layer and one or more enhancement layers in order
to simultaneously provide temporal, spatial, and SNR scalability. Especially, in order to provide temporal
scalability based on hierarchical B-picture prediction structure, the encoding (or transmission) and display order of
pictures in SVC coding is completely decoupled. Thus, the timestamp value to be specified at the header of
each RTP packet in video transmission does not increase monotonically according to the display time instant of
each picture. Until now, no method for automatically generating an RTP timestamp when SVC video is loaded
in a RTP packet has been introduced. In this paper, a novel automatic RTP timestamp generation method
exploiting the 7ID (temporal ID) field of the SVC NAL unit header is proposed to accommodate the SVC video
transmission.

¥ B bt FRFAGTRELS] ITARAEH /A7 e Algle] edfhoe s 4335198 [2005-S-103-02, 5HMg-]F 3749
FHIFE A ZHlZ A8 2yUCA) 7]4]
* AAiE R P RFAIFIH- (kdseo@yonsei.ac.kr), ** gty Al 2 X B EATEME (jgkim @kau.ac kr)
**% g HALgAATE WHErlY]o]dTE- (zeroone @etri.re.kr), (jjyoo@etri.re.kr)
= E  KICS2007-12-584, AHeda}l 120079 129 244, #HE:=FHpdat : 2008 59 26

471



L EAISHS| =22 *08-06 Vol. 33 No. 6

I.M E

H.264/AVCS] &4 ®353} 7]49l SVCE 7]
Z2] MPEG-2, MPEG-45°llX A3 AF F353}
7vke] AA|ldeide]elrt 2 FAIRR 2 oF
1E, B3 2AAdepde]E A(EE 2 7 &5
Axe] FAE AN A st JidE
A2e &8 2353} ot &A) JIVT (Joint
Video Team)ollA] =A|F3} =2pgde] vige] A
o]w ISO/MPEGeAl HEH S E AVC Amendment
He|2 52l 2 Aok

SVCE of2] 7H9 vlte AF (layer)e 3h+e
HlEd® B33t Svee AEE shie 7|24
Z (base layer) 3} 7|E2AIE o dAS5H o2 4L
4 9l #AA|ZE (scalable enhancement layer). .2
A 2 3RAEE 3y AF AEE MRS
2 ZH7bo|Al Fo71 o] B]EE (bit-rate), 3
S(frame rate), SAE (resolution)7}x] X3 <+
Act SVCoM = EAISE A5H R %ol #<
TE o] H|Eg, 3E, s Afle] Jbs
=2, o]F2| (heterogeneous) W F7ol|A] wAYs}
= WYL oo FAl, 4 JEr] A A
=9 o] A4, FTHx Rk ook A3 e
A = JFEHE dE™ 5 = UMA
(Universal Multimedia Access) 3732 HElv|cie]
Zel= Au) 2o A3AFE 2353} 7)ol

SVC ¥-37]¢} VCL (Video Coding Layer) A&
M= 71EAZE F23) Are} $AAZe ~AY
el B33} HRE SEols wHeE A
el AAE Lelolas VIEYZE E8) AEE]
$135le] NAL (Network Abstraction Layer) Z|3<|
4] NAL unit 22 "FEoA|A| ¥k SVC NAL
unit 2 PAE SVC B|EAERL TP (Internet
Protocol) & E3lo] Ade] =7| #3le] RTP
718} AAS AXA ==, RTP A3 A lA
= e EFFY  viYe]  AHrelel F|F
(synchronization)Z X|3%}7] ${&|X4 RTP v
RTP E}UA®IZ (timestamp) HEE $A1 2o Hl
=4 Agsioiol I A5 E9, SVC vt LeE
AAC 59 2]} A AMulasg 7§ A5
e wlteel <2rie 7o deFrIs (lip
synchronization) S A|138}7] #sl|x] RTP E}¢I=H
= o] A Aol mlek SvC file
format 7]4e] SVC FHIAE 83l ~Ee|Rz)
A2 v Mu|AF AAFE FSedle gd E

472

ol 7125 = CTS (composition time
stamp) JHS 7|HECZE RTP ElYS®iE e A
Adsted RTP AZle 1 = . 2, sl
T 74E W2 AUz gded A=A
SVC HIEXAERS o]83l] vHlYe AHFE & 73
$olE RTP Ela®]E ks HE AFsie W
ol dgslrk w3l glolB vt AHF 364
+ e 3 dH¥E dA ASE SVC 3]
2 43 3 Fo AAE NAL unitS RTP 3l
AAZ e Aojx Hfslol 37| wFol RTP
720 e 7|89 e eAHE AHRE AFoE
A HEe dmelge] FgAolnt 1Est
JVTelld SVC B|YL. o5 ZF3) 2% &is]
AsiElo] whie] dAle)R|RE ke 2= SVC o5
EFE 7HEe 2 SVC HE]e Aol B gk Al
Aol #3E sfde] AR AMstolc)

I3 19 EEx+ oglg SVC v[-e S F
7dollAd SVC vt L HIEAEYS AAsl] AA7L
22 RTP & e o B =FolA Ak
uhdo] A4=lE IS Wl Alokd wbHd 2
sl dz) RTP Aol Ae]A] == SVC NAL unit
of gk eldA=lE HRE 2Fo2 A FH
I RTP &vlel| =2 3h& 7153 = SQlch

I3 2+ SVC vltlert AlE]A El= RTP 7
o] 7z& Jehdc)’. RTP 71 =A 3oy
3} Fo| 2= (payload) F-EOE ‘i¥[o] A=, 3
o= 328|E =719 ElIARIE f7lo] &

Input video
sequence

SvC RTP
bitstream RTP Packets

(NAL unit) Packetization

[

——— SV Encoder

Automatic RTP
Timestamp generation

38 1. SVCe] RTP A7I3LE 913 eld2w T 215 AA]

Bit 0 ; 16 4 3

VPl X . N payload type sequence number

time stamp

RTP Synchronization source (SSRO)
Header e . e e

Coniributing source
(CSRO)

X header extension
RTP

Payload Pay 1 oad {video. audio ...)

3% 2. RTP #HAY Fx




T/ SVC ¥IY 2 A 42 9F RIP eh A8l b5 A4 Wi

AsHA = o] ke Al I He SVC
NAL unitel] i3t efq]A~g]Z A n 2 7)E35)A] ok

2 FrellAs 23 298] RTP 3 &Hdl] 7]E
2 e aEE ARE AFod AMEl 7 19
#AE 8] RTP #HZl& Ax{og AT 4= 9]
© daEEs ARk

. SVC NAL unitz} S8 A Ez|E|

2.1 SVC NAL unit & 8l ++=

SVC H-33lo] 23 AR H33 AHH¥= NAL
unit &2 B|EAEH-) XAte] Fl=d|, 27 3of Ho]
50] 7|8 A ZollA AAH NAL unit? 31| Sl A
AAE NAL wnit®] o] #+2= A2 tjac) 7|8
A22] NAL unit-S H.264/AVC2} Z3to] Fojo} &}
28 H264/AVCS NAL unit 3t} 72 TU3gt
s 372 FAEE & 18plE F7]E Zs
of¥ g Azl AXE NAL unit 3ATie) 75
713242 NAL unit 8|t]ol] F71H 22 3njelE 77
& de AZE Fn g=r) 24 "ok

% 39X (TID, DID, QID) B=+ z}z} A7k
A, 374, SNR 2Aldz{de]elolA 7+ AlS7ke]
AlFZH B AAE Jepdd. & TID
(Temporal_ID)+= A7 A deidzlel S 23t 4]
7V A% (temporal level) 7] AA (hierarchy)Z
vebllar, DID (Dependency_ID)v 37F4 2A|1d
=delele] AlEZE <& (inter-layer prediction)®l]
AlA Al gRAE Y] =5 AA
(dependency hierarchy)& b, QID(Quality_ID)
£ SNR 2A|de{le]g x](9E& $3% FGS A 7t
o] A= AAE Jepdch TID, DID, QID 32 %
T 0 olike] Aol o] e HFoFHE 7}
NAL unitel] Wit AlFZHE A3 JAE =8 d
g 9l B = Exql ella"gEE Ao R
s flelAd A=l A RE (TID, DID,
QID) B FojA] TID AHHolr) B E=Foi=
SVC &5 F A== NAL unit®] #tidl] 7|55

Fhil 2 hits 2 s

Fhyios

NAL Unit Header ! NAL Unit

Extmsion_ _ L_ Fayload
I‘.zi__. ,__ e _ . Co g _.? - ‘ [ 5
I!N“md_i IOR_fiagpriority id TIBI DI Gil!] layer | use base ldismrda&lag output fraserved:

¢ T

{R) | {G}: basa | prediction|

TR T R R S S : : b
8 3. svee v|RAEet SgAIFelM AMElE NAL
unite} ] =z

o] &4 AT 5 Q= TID ke o]8sl F
1%l NAL unitel] 3-8 el)l2®lZ ks 252
2 A= wS AklkshA ok

2.2 SVCo| =gt AAle{da]E|

SvCel E§ 2Alde{telE e A7, 37t
A % SNR 2Ad=e|EE she] SVC H|EXA
Eloz E3hiA AT ¢ Yo 23 4=
Svcel 5§ 2A|dedely %338 g 3
4 AlE Fxel oE 2elth o] ayexE SVC
~E# o] Az} REql IDR e} 3HA GOPel
sdshe shHukgs Roled), shbe] GOP: 16%
o shHod FAEE o] aFelM 7]EAISA
Y 7Fsd 3 sAle s QCIFol F7+y &)
Al (spatial scalable layer) °l|*] #A|¥ 7}53F 3}
A =S CIPeth A2 ofE 33 &3 A%
oAl Ztzk Fde] 715’ 3 SAUAEE FEIP
3t 28 3¢ (7ID, DID, QID) ¥X Z DID
e o83kl & ¥ 40X DID=0S Z+=
NAL unit< 3J4F%7} QCIF ¢l 3pH& 2]v]sh
DID=12 AA¥ NAL wit2 3jAt=r} CIF ¢ 3
HS veldcth A7 2d|depdelE] AlTE ¢s
A AlZA B-HA (hierarchical B-picture) “}2]o]
AgEe A et FHES B s
(TID, DID, QID) B & TID & o)83¥k}t
H 4ol TID 32 AHEes ZAE 7 s
7l Fgell AR BAZE Hf Qi D=0
7] HA (key picture)?t AHE 7% 1875 fps
(frame per second) 7}X] FHg A|le| 7l&38p,
TID=12] B-HAE& XE3sld AFE A5 3.75 fps
7hR| B A|fle] rlssich FHeE TID=24)
B-AE A4E A% 75 fps7HA] ¥& F glon,
TID=33} TID=4 % ZA¥E B-HYxE& FHo=
AaiA = 22t 15 fps ¢ 30 fps 7HA] &
o] 7hsslch 19 49 S 712AZSAAMY 3
] TID 3t 30|22 7|8 A|Zl = QCIF F4L
2 A 15 fps7lA] AH(EE 4 9l 7 FAH
229 Hd TID 3}t 40|22 CIF 4oz FHd
30 fps7HA] A& 4= v} V|EAZD F7bH 8
AAZNA L3 AH (time instant) o 3o
o M2 7R TID 3 2 E 7§ 24
Aoz A AR wisko g A7 d&R3
3} (inter-layer prediction)7} AH84E £ gl
DID=0%] QCIFtA2e] 7|&A%E 39 sAl=r}
HHEH (up-sampling) ¥o| DID=1<l CIF 3¢

413



L EAI8 3] =F2] '08-06 Vol. 33 No. 6

SPAA| S 3hHe] oA SHFgs]e &§o] FHrk
33l o] @il SNR AAldedzle] x|g
Asld Fpvic} FGS AlES s AAdska 3l
Loz zF FGS AZe F33 AHEe A==
NAL unit& 25 QID =1% AAe] =t}

i

M. HMoHE RTP EIJAEHT XISAJM HiH

a7 49 et sVvC B3 2A|d{e]E R
32 93 3 FFolA GOP WiF-9] 1~16¥ 3
do] BuEjel] taFee] e ©AE 3183}
RTP #7l Fciel] 7|Z3dlol & gldAvi= 32 1
W 58} 2ok a3 49 39 E AZSTRAE
TID2] FHdizle] 40]22 FHd 30 fps7hr] X]{do]

Group of Pictures {GOP)

73kt wiY]e. 3ol gk RTP Ell2®i= 2k
S ANE o A8E= AEH €™ (sampling
clock) & UHMH o2 90 KHz & AMSIEE
FFoz AA slcl. mebr, 30 fps 7Hx] XA
= vlt]ee] A% 37 2= ZHH  (inter-frame
clock interval) = th3 Ao &3l 3000
clocks/frame 2.2 A4Hgc

Inter — frame _Clock _ Interval = 20,000 Hz
Max_FR
_ 20,000¢clocks/s _ 5 10 clocks/frame
30 frames/s SNy

78 5oA= 3Hds 0gl IDR HA7F T3
73-¢-ldl IDR HA ol gt 27| e}YAEZ ZHS 0

picture order :

——_——_—— X _

| upto 30 Hz

upto 15 Hz

spatial layer 1 ¢

(CIF)

upto 7.5 Hz

upto 3.75 Hz

. upto 1.875 Hz

.__1 upto 15 Hz

¢ upto 7.5 Hz

spatial layer 0 {
(QCIF)

IDR

Timestamp : D

L]

\! upto3.75Hz

| upto 1.875 Hz

3000 6000 9000 12000 15000 18000 21000 24000 27000 30000 33000 36000 39000 42000 45000 48000

T3 5. e taEwe] wAlet 7 sinlel o’ eslasiE gk

414



=+ (SVC HlH| 2 A

& $1% RTP BRI L A A4 HH

ol-}-

o2 AdAslge) wieF IDR Aol tigt 27 el
2RE glo] HokE: FHoz qlefe] Fb (random
value) 22 Z7|3} FHWH o] ¢Je9] Zhel o]
30005k 9 (clock) 8 @& FVHIA e Z
shHe] ellagle glow AHgspd o

o] A& z} e yyaEde] ¢4 HE EGlA
e 3ks AR AL w% SRR EHlle
o] tiaEde] $Aek FYU3HA SVC FEs)
2 Ago] FPER] el Floltk SVCAlM =
A7 A= g E Algetr] Yt ASAB-
| A& FIIE HEslr| el FHHel ta
Edlo] A%t F53) w4 (B AT AE
ti2c} wEbs, 273 560 Hol= ElaHE 3o
AR WHIHE 7Rk ®E EglAgxE z 3y
vl 30008 F7HIAA AL = q7] T
o, 7} shH¥ F-33} A9k HAEHe] wx7F A
o] sz AE3- Hhe] Aloke] Hgsic)

I8 62 2% 49 SVC ¥33} Fzoli] 34
& 353 ¢4 (2e ) d2 Jdd F
2% 5ellx AAF 7t e sl el AT
s 7 suvic} vigst ZAxjelct ¥ 60 Kol
%o) 7zt spdvic} dAF eldagE 3 Ehel
o} of-§- EFEAQ] WEkE Rolx gl webA 7t
bl &g eldAeiz kS vlg] Ailsle] ¥
o] g2 A 3 7F 39| sgshe NAL
unite RTP #|Zlel] A& wf o]v] s}ele)] A =|o]
U BT 7S FE&sle] HLsjof 3t 1
2y o] HMdlA= FIHCE EQlARE ks
AAyehe o AR; 2kgle] 87E R =3 9l A
S $% Hxe] dzert FaskA =o shHe
Nezb b9 @8 A+ I3 ARE A7 vz
7] HA|A FHol wig HlEEAolth uepA,
SVC vIEAEY ryke] ulte AF e
7t og 7zt NAL unite] sg=E ellagis
g A A2 duEES E8 2 3l

olzg{dt TAHE MAsr] Azl B =FolA=

DR

TimeStamp: 0

O 6. e F33 me A oAl whE Bl AL G

SVC Blt]e. A9 A|zkat FAlell 2 SVC e
g edagE s AsAeR AT 5 e
A 25 S 3’bstaa}l gl aqkd whelx=
a7 3o AAE NAL unit 3tiol] F3Hee] gle
TID %t whg o] §3le] Al W] Frixal
AR7} BYEA| oo} AR} Zhdste] A4k
Bae wdl o

AtEl= vAlE A93lr] HslAe TL_Growp
(temporal level group)™ TL_Group_Size Bh= A}
28 28 AN s, TL_Growp < 3k
o] GOP el B3 Tip S Z= FpHEe
& Yvisly, TL_Group_Size — EYg+
TL_Group ol &3l= 3pie] 7i-E ovigkc} o]
| E5E T 60| L3 HE ¥ 7 AXF]
U= AANZE TL Group™} TL_Group_Size 7} 743
"ot 28 79 #$ 7ID kel 0] 16¥ 3wo)
=HE TL Grouwp & A3 TL_Group_Size +
1o] k. 7D Fte] 191 sW ux =3id
TL _Group®] =9 TL_Group_Size + 1°] Frc}
TID %ol 291 4z 127 3Ee] =33
TL_Group< 8A3 TL_Group_Size + 27} Ht}.
TID el 3% 2, 6, 10, 14 IHEE SJ¥
TL_Group®| ™ TL_Group_Size + 47} Ht}

TID %tel 49l 1, 3,5, 7,9, 11, 13, 154 3H4
5= SYE TL_Group®| =Y TL_Group_Size +
go| Xri.

A1g3E, °ol|el’r TL_Group3t TL_Group_Size
£ vEeR 7} sevict dE EJARZE A
o= A He TS AlkskeAl gk

=, GOP el A HAZE F-33 == 7] 9
el dd== 3o eldamE B e 3 A
Absb7] fslod ohg-e] i) Aljkxlch

TSkes pie{Tyyax) =IDR_TS + Clock _Intx2"» x GOP _ Num
(2)
Al ()ellA Tuw = H33} A A Gop W 3}

6 10 14 1 3

48000 24000 12000 36000 6000 18000 30000 42000 3000 9000 ... 45000

475



=228 3] =7 %] 08-06 Vol. 33 No. 6

1 esen

..........................................................

48000 24000 '12000 36000 6000 18000 30000 42000 3000 8000 15000 21000 27000 33000 39000 45000

TimeStamp: O

32| 7. TL_Group (B4 ¥bA F520E

H2INAL unit S “%E‘f% TID 3 3 e 71D
Zre owldla Clock_Int + 347} efds~ei= J}
o] A7t 7S «lﬂla}—cﬂ] Al (DS F38l Alitsle
Atk IDR.TS = SVC =9 3w 3hwql
IDR FA7} ZA He elAgT 3ks 2jv)si
GOP_Num (=1) & SVC ~E¥o| %3l B
GOP FollA &al A% FAGOP o ¢AHzE
vepdct

GOP WdlA 7] HAE A3 Vx| FH-Ed
i3k ElaRle kS douly] g A¥HslE 4
AlE E7] YA o] 72HE JAHR 73 27}
A& WA ¢+ ek AA, ZF TL_Group & A
HA o] Zhes EldA®RlE e ) o)A
TL_Group ] 5] o] zt= e}A®IE Zhe
Hule] ¥l Ex, 5UZF TL_Group WA 3
A FHS A VA HEe sMdE AW
A o] zh= eldARI=T ko] 3wl Sul, 7ul, 9
o, 1185 EulE S8k gla’E 3hs 7t
AL 4 = k. ol2d TR FEE vpEeE
7] GAE ALdgF YA FHE A7 el
= 3k TSpe2 ofg 48 B8l Faihd & slck

TS i (T,n) = IDR _TS +{Clock _Int x 27 x(GOP _ Num 1)}
+Clock _Intx 2D T x(2xn+1)

3)

Al Q)llA T (ST <Tyux )= WA 3pHe| TID #
S ouisty, p2 U’ TL_Group YA S|
she] SAHIE Jepliy 2 @ Wele
0<n<TL_Group_Size oz}

olgigt TAS ulEeE SVC YL Afolx
NAL unit &2 Fi3 el i3t sdam=
HE Ao Y] AT THEs I 8%
7t A4 RTP 3§73} 5= NAL unit ©] IDR 9
Aell &b o] 3 Wjellx ARA NAL unitel]
dgEctd eldavlz gre = IDR TS & AT

476

¥ A) 3+ TL_Group_Size "33

t}. IDR_TS= 022 2713} slo] &9 & % g}
o} noks $3led oo o AdAE 4 gt
x| RTP 73} H+= NAL unit ©] GOP ollA]
AgoR FEdtE= 7| Ao F3lwA o] 7] g
A Wl ALo2 AAE NAL unite]zhd 2] (2)
5 o] 83 Bro re T ARXESIA Hot mtel x|
RTP #H3l3} %]+ NAL unite] IDR Hx = 7]
Y7} opbd dul Hjol| &3PHA] FHH WA
Agog AAE NAL unite]lzbd 4] (3)& OI%%}
o ISy & AAksHA Frk o)z’ E-Eé Z1E°] w1t
=R o= NAL unit 9] 73-5ele ZF 34 W l
A #L-o2 RTP A3 A== NAL unit °} o
& TRl 712y eAaRE Zhe adE A48}
of RTP 7 3ol 71831 Hck o]9} Zo] 3}
 olfe U 3 el 3= =E NAL
unit 2 U 3P F3H XA (presentation time
instant)el] 3|d3}7| wjFolck F, 3 He A H
A NAL unitel] &% E}‘-"‘Mﬁﬂe} TUg e
2R ZhE Zi7] wEol HExe AXRE L
2 & ggrt g7] wel)h

V. &g 2

a% 4el et Sl Gop 3 ?"-ﬁ- 2=
SVC ®|EAEZ-S RTP #7333} 5 o A
kg RTP ©EflAdiE AbeAA WS 283t
742 3 B AE FRAME she 7|EAS
I 3742 ARAFe] EXRcE

o] A= SVC HE-E $3lo] IETF EFol
A A Al7EA] AE 2=l SNU EE (single
NAL unit mode), Non-interleaved 2. X, Interleaved
B Zo||A] Non-interleaved X5 ARS-sieict
Non-interleaved R2EZol4+= SNU €}, FU-A &}
3, STAP-A El}] 5§ 3 37} RTP HA €8l
QL SNU el 3hbe] RTP sizlell skt
o] NAL unit?s A& 4 313, STAP 3pe]




E/SVC vt e A4S #13 RTP B9z 2 A4 W

el .
{ Extracted NAL Unit |
\ fz’

A

-
e § . -
L 1s Star™._ No P
O of sequence D) -;."
o - .

~. . ¢_) /.t'

i/Yes

;/\\\.
s Start™
~ N [ ” -~ § " ‘\\ NO
) « of picture e
f‘.-’ b

>

T‘r’cs

Timestamp for DR piciure

Timestwmp for Kev picture

(IDR T$) (TSgy ) (TS, )

Timestump for Picture

Y
[

¥

Apply New Timestamp

¢
Maintain Old Timestamp

12| 8. NAL unit 9 E RTP YA

RTP o] FUg 3l Fd A|Fol &3h= o}
2] NAL umitE5S EA AL 4 9ot z28]x
FU-A €]} 3h}e] NAL wnit®] =77} WM|EH=
2] MTU (maximum transfer unit) Z7|& Z=3}3
745, AS 25 2E Aol Eojeld izl Ed
< WAIE] #1381 NAL wits MTU Z7|&E
A3} REF TN o|dom RIEle] zhzke] §
5 92 sEAQl RTP FAFlol] vre] Al u)
Alo]cy.

a3 99} 102> AjF WS AAl SVC v|t]e
Aol 835 7 ZAAE Holsdl, 18 9+

Ll

SVC vlt]e $£Alkke] Gul 338 ez a2
10 ﬁ“—*.lt&oﬂxi TAIRIRTP 3}1 71-%- NAL unit @
A2 mow 7z} NAL unitdH2 3% eldx
e S35k AR

O3 98] LEF ARSdXE Fo7 A diY
Z (u7H) & zedte] AA ASEE dole &S
vl 7Redld] xSl dx] F4z Ad
g EF A AHE 71’ 3 s, 3E
&, FGS dlo|eje] At (truncation) ¥ 5233
Hog FARKL HF JAxfo= A ASE=
RTP §7l¢] sizlels] (SNU, STAP-A, FU-A)3}

BV Bltegtmiing Sateer

é-ﬁﬂ?gi&ﬂg _ Y L .

LB Irfororghion
Dwsis B

Sareh o e

PO WORY Y e Ry A

:1%! 9 SVC Hlt%i LAlcke] GUI 3

477



gH=-E A8} =F-2] '08-06 Vol. 33 No. 6

NAL unit 3l|t]ell 7]Z=]= NAL unit }3} (7ID,
DID, QID) = 3to]l FARch 23 109 A H
A Zo FAE e}UAEAZ (TS) Zt 480002 GOP
of A WA shHl 7] HAH| HLo] I lo|rh
7+ shdvic) 712AS3 3708 HRAS ARl 3
Fal= 4 78 NAL wmitlE FAS =2 7} 33
npc} & g7l9] eldiviz ke ZHA] En U3
3hol| &3 4719 NAL unit52 1§ 63} 2ol
FU 2" ghE JEE ok 7] FHAE
A2gk Y] B-gHA el disir e 29 89 AHE
Ax Aoz ellAdElE zlo] riwle] RTP
A e 7jF3E F AHgo] Hokh a9 109 £
Al eldaelE 23] A= g™ 6ol ZAE e
U2 gkt XA =of Ak wbye| A&
A& el 2 A5 4 Qlok

>> T:meStamp 3! l(lJ 0, D) TS 4m
>> [FU-A}Packet 4936 bytes

>> TimeStamp : 3/20(0, 0, 1) TS: 48000
>> [FU-AlPacket 3547 bytes

>> TimeStamp : 3f20(1, 0, 0) TS: 48000
>> [FU-AJPacket 5177 bytes

>> TimeStamp 1 3f20{1, 0, 1) TS: 48000
»> [FU-AlPacket 3702 bytes

>> TimeStamp : 2f 1{0, 0, 0) T5: 24000
>> [SNP]Packet 571 bytes

>> TimeStamp : 2/20(0, 1, 1) TS: 24000
>> TimeStamp : 3f20(1, 1, 0) T5: 24000
>> TimeStamp : 3f20(1, 1, 1) TS: 24000
>> {STAP-AJPacket 1391 bytes

>> TimeStamp : 1/ 1{0, 0, 0) T5: 12000
= > [SNPPacket 337 bytes

>> TimeStamp ¢ 1J20(0, 2, 1) TS: 12000
>> TimeStamp : 2f20(1, 2, D) TS: 12000 b

>> TimeStamp : 2/20(1, 2, 1) TS: 12000 .
> [STaP-AlPacket 825 biytes
>> TimeStamp ¢ 1§ 1(0, 0, 0) T5: 36000

>> [SNPPacket 342 bytes

> TineStamp ¢ 1§20{0, 2, 13 7S: 36000

> > TimeStarp : 2f20(1, 2, 0) TS: 36000

>> TineStamp : 2/20(1, 2, 1) TS: 36000

>> [STAP-AJPacket 863 bytes

>> TimeStamp : 0f 1{0, 3, 8) TS: 6000

>> [SNPPacket 160 bytes

»> TimeStamp : 0J26(0, 3, 1} TS: 6000

»>> TineStamp : 1§26(1, 3, 0) TS: 6000

>> TimeStamp : 120(1, 3, 1) TS: 6000

>> [STAP-AJPacket 370 bytes

>> TimeStamp : 0f 1(0, 3, 8) TS: 18000

>> [SNPJPacket 207 bytes

»>> TineStamp : 0f20{0, 3, 1) TS: 18000

>> TimeStamp : 1f20(1, 3, 0} TS: 18000 5
>> TimeStamp @ 1§20(1, 3, 1) T5: 18000 v
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