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Networks and Protocols for MPEG-21 Digital Item Transmission
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Abstract

Many applications that are transport multimedia data through the networks should put existing network structure to practical
use. Because the existing network structure and protocols are designed for static data transmission, multimedia applications with
timing concept have limitations for using existence. In this paper, we present limitations of existing network structure for
multimedia delivery, survey network element’s characteristics in side view of multimedia application, present the streaming protocol
for realtime multimedia traffic. Lastly, we consider a protocol stack for MPEG-21 Digital Item transmission using these existing
protocals,
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Table 1. Standard of Internet Multimedia Protocols

Media Transport and Payload

RTP, RTC PRFC 1889 Real Time Transport Protocol
RTP AV Profiles | RFC 1890 RTP profile for audio-video
Payloads RFC2032.2035, | Payloads for specific codecs
Multimedia Playback Control

RTSP | RFC2326 [ Real Time Streaming Protocols
Session Description

SDP | RFC2321 | Session Description format
Session Announcement

SAP | Internet Draft | Multicast Session Announcement
Session Invitation

SIp | RFCZ543 [ Session Invitation Protocol
Presentation of Synchronized Multimedia

SMIL [wac l
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2.1 RTP (Realtime Transmission Protocol)!"

RTPE AA7H H]O]E{QJ TYNAE (unicast) T
AAE (multicast) Aol FEs=E A9 Z%
_EEi(end to- end transport protocol) ©]t}h Y=
A dlole A4S @9ste TCP 7|te] HTTP.
+ g8, RTP+ F2 vdo 2EYd 43 ﬁ?:%
o8 AAHNeH, UDPE 7|Hto2 A4go Atk
U UDP= AT A #fZle] At Z(in-order)
Ae B3R RIEZ o1& 9% X7t RTPo 2
A € ol uwel RTPE ALH:E zZ+ HAE
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213 RTP Ho|2= EFY (Payload type)™

RTPY payload type(PT)2 213@o =9l wisd AW
Agdch oY X 28 AF7HA YE FFE AFY/
Z3o the payload typed HHFETE RTPE EE AA
HolHE A¢3ly] Hots BE AAZ volE el 354
Atghe ohETh wEb 54 AA7E dolEle] A e
T2 FgHoloF sy RTP o] Hro] AEHrh o}l
o] [E 219 HJERTP A/V profiled] o3t RFC A,
RFC 1890 (RTP Profile for Audio and Video Conferences
with Minimal Control ), sIX& o124 7 payload”} RTP
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FAAM oFA AgEHEE
EEe BME RFELE A gled A7 A9

EAE o= 2o

718t A g olE

¢ RTP payload format for H.263 video streams
RTP pavload formt for H.261 video streams

E 2 RTP Ho|2E ElQ|
Table 2. RTP Pavload Type

RTP payload format for JPEG-compressed video

RTP payload format for MPEGI/MPEG?2 video
RTP payload format for CellB viseo encoding
RTP payload format for H.723 audio

PT encoding audio/video | clock rate (Hz) | channels
0 PCMU A 1
1 1016 A 8000 i
2 G121 A 8000 1
3 GSM A 8000 i
4 unsigned A 8000 1
5 Dvi4 A 8000 1
b Dvi4 A 8000 1
1 LPC A 16000 1
8 PCMA A 8000 I
9 G122 A 8000 1
10 L16 A 8000 1
11 L16 A 44100 1
12 unsigned A 44100
13 unsigned A
14 MPA A
15 G128 A 90000 1

16-23 unsigned A 8000

431
24 unsigned v
25 CeliB v
26 JPEG v 90000
21 unsigned v 90000
28 nv v .
29 unsigned v 90000
30 unsigned v
31 H.261 v
kY4 MPV v 90000
3 MP2T Av 90000
311 unsigned ? 90000
12-16 reserved N/A
77-95 unsigned ? N/A
96-127 dynamios ? N/A

2.2 RTCP (Realtime Transmission Control Protocol)

RTCP= AAIZF HEHo] AES BHog ThEolil
71 &l HA9 OHIEE ZHEE HAHO FHOHE
Aol 7)%5o] ujokstty Eg MAOZRE FAR7He] F7}
/Al g Ao} 715 HA QlOEE ol dHE F
823171 s RTCPEZRZEEZo] sNE=Egith RTCPE
RTP 54 & #4¥ @7 7 A¥ 744, 49 H7l39
AAAZE 59 Quality Of Service (QoS) FHE w§a}ed]
8ol HFe QST Hrlsle ole st I WA
(adaptive encoding)& Al&3EE g} E3 RTCP= #
AZE A A SAES AMNE ARAL JIEE oA
o Foz IDE AAsE H2e A Ao ARE UYE
o} &3 HolHY A2 AEA} 2Eo] HAY T TE
720 WAool 322 CNAME(Canonial NAME) o] 2k
HEE 47 A4 EAE Y20 £ RTCPE Alol 9
Ae F71802 BRE FARA AFdth olF F33}7]
$13 RTCP HAAIEL B33 2t

- SR (sender report) : active senderS2 AR Z=boj| cist
B HEEUR= o ARESiCE

- RR (receiver report) © active sender?} OF-d ZHOJAHEO| XRAIQ]
Shol| st B4 H2E 2El= o ARSSi)

- SDES (Source DEScription) : CNAMES ZE&510{ A4 OIS
J|&s5ke ol ARSI '

- BYE (BYE) : RTP session2 WA LIS W ARZSSHCH

- APP (APPlication) : MZ2S8 F= MER JISEAEE W O
220 siHE 7SS KMot AESIT)

o
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RTCP s7l& 249 st Zxst 7 eglel] mebA
7HES Aolg i AEst Eed AHEd AR AES
flslA o2 RTCP sjzlgel & 74¢) UDP #7lez As
2 g sl

3. ~E2|9l TREZRTSP (Real Time Streaming
Protocol)™

RTSPE AH&2k 274(On Demand)el wel 2jderyd
ntjol ALS dite NEYANH AT ZREES
Zatct, RTSPE e oA 2EY HolHE A
g Wel tieh EEQIOE 1998\, Ml AA 0| ZALe}
AU ESAL, Yol gty 35 s [ETF(Internet
Engineering Task Force)ol ¥&F22 SE3 7ot}
RTSPE H.323% wiz7iA 2, HEjuye] 262 7] ¥
W& AAQe7] A8l RTPE AHEdoh Zejuk H323¢] 3
e 2719 Tg3k sHdslelg &by fa dAE b
Ak RTSPE d#E I5E904 292 ¥ HYL gol
BE 830 F HITIAES] 9% B30 AAFH
At ZEolAEE AudA AAZ AL 2te FA3el
U &4 HEE QA0 A g Aurt JEE
ALse "o g EZ}EHZ]- AL =5 VCR (Video
Cassette Recorder)®} 71% 7% GA A (Pause), B4
(Stop), THAIA A (Resume), FF(Close) So] 7b53hch
RTSPE fFUMNLE, HENAE FAGA E4 719 v
ol A8 2EYS FA AT ¢ I3, 4 UDPE =
ete ddd F5AS ZEEZAA 3T -’F 9\10“1,
RTP/RTCPE A}&3ith RTSPE Alo] HAIA] A4g ¢
A A4 e TCPE AHE-sle) RTP/RTCP aid 4
A& & o, RTP/RTCP #7lo] Ag HEE o},
Ao AR djAl= RTSP &) A= 7, A9 A
BE RTPE &3 dgdr.

& ofol® (Digital ltem)
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1. HEX3 AIZ (Network Layer)

H]E%’Jﬂ AZE B9E, 28 2 ME EYD JH X~
5L 998k OS] AZolth EYT AFL ERXXE
AS(AZ4)LZFEH HF dojHE F£41 Hop d7jofiA
FAZY] FA ARE B S, o] HRE FOZ H7)
Holgi7t AR Z 0|4 AL ARE HAST = JE
43 AZL ME g2 Y EYA HIHE Aolo] ZHFE
FAlol Thestes & £ dtAY MEYD ZRESE
= CNLS, CONS, IP, IPX 5o] St

MPEG-21 TXE olo]d 9] UEYD AL & 49t
el eyl g o|FE [PE 7[Wio 2 o]Fojd 4+ e
Aolt)

IPE 42 A4 T3 EXA7A ] Ho]
B 13Y( datagram)% FAAZRE FAAE ALzt
Z8% V)5S Ay IP= AdEUA 7HY gl AHS
e iiii"i e A F AR UE 4 ok
AT BAANA S ARE e 98 (routing) 7150l
T HAE VEYA e ¢ e A dole1
A7 AE GE HEY Alg A 9 dols1d
2N A A= (
o,

(Fragmentation/Reassembly) 7]

olr tlo o Rt

dolelel A, TF Aojdl #AAE
F3, OFF AR HolHE Hede J¥ut

3% B8 £ g3 deEt: WEYAZ
2E(E2E) A 2/A Ak £ A
9] Quality Of Service (QoS)E RASA & % 7I5d
g 7hE (light-weight) & A g3t ok P& H9Z
golmg zdd ool oy wHA BEEC] RAHZ
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S BE AFA AdY wHolzt Asith o] AL A7
HEn|t]o] AL BAEE QE0 Hrh 1%7] HE
o [PE ZEvto] S-&of AHEE gels SAETL v
g 71HE ARt d3l &4 B AT A% F
Au e e 47 RTPS Zo] HAIZ Add A
e ENAXE ZREZS Aol dvh Iy gE
vito} 3-&AHEAA IPE 3 e AV Udvk 1
A HE e LY J)5s AT & dve Aol
IP BN AY SHEN 28-S A Y3t5g [P F71e A
Oi s.iy} HEYANAE I5o Fo EE EHT £

J

E 44 ABE [P 2YA2E BSHIF $A4T
-’F 31_?_% 3= IGMP (Internet Group Management
Protocol) & A| &gt}

2. EWATZE HZ (Transport Layer)

of AZL dolge AFA e Add g HYL A
O REG LE Ale], T dF EFRE AloloA A7 o
U 32 AE #esiA 9o

TCP, UDP, RTP S¢] &
A 9 gAg ofoldel| &3 TS
2317] fslide 4 gz %—%011 w}a} A= D}E
~AY¥E AZ ZIEFS AMEY 2848 Y F
P AL e Hol 2aie HA wolHRe
oty 2riout vt s e wte] Bgle A4S
ARTE 7PHE (light-weight) 257 3F Zﬂcﬂa
RTP/UDP ZRZEES B&3td 2EYS 1
A& ZlolH, o] do HXE dHolHY AA
TCPE ©)&3te ALFOTZH ZREZ F2E 9] 3
I AR B E 4 9 Aol

“rzr-{rzzﬁ 1m
l‘l°—l>?\Fﬂ:1ﬂJ§1rS‘=

3. MM AHIZ (Session Layer)
AR AZL GESANAE ALstE A9 A 44
S ADFE 39 A9 Alelel itk MA
& F2 Al_%ﬂ-ﬂ A]Z} £5, er?j o, 2 AN 59
2 YEHIS 5718 #

MPEG 21 ZHAYINME AR %789 FarE
S7sta T eaze] g 2EYE AT A
dee) HAHAA HAE SIP (Session Initiation Protocol)
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U SDP (Session Description Protocol) & o]-8-3}a] A&
& 4 on, dA i 2EYE A #3
RTSPE AH¢& + th
ot o] 1¥ 45 MPEG-21 ZH Aoy a8 &
e ZREF 2" 729 o & HAFr

: Data Control

(et o ]| (oo ] [ ]
B

T

Text DI — TCP/UDP

i3

Network tech.

T2 4. MPEG-21 CIX|E OO M&g St Z2EZ AH
Fig. 4. Protocol Stack for MPEG-21 Digital Item Transmission

4 MPEG-2] HIAEHS HEYT 71X

T8 5. MPEG-21 HIZEHI=
Fig. 5 MPEG-21 Testbed

A9 1% 59 7ol MPEG-2 ¥7wtelA MPEG-21
tAE ojold AH-2xaH (Digital Item Adaptation Server :
DIA Server)®t .54 ©xdg 0}01@ Zgolo] (DI
Palyer), 282 Zgl= A¥]A] Q3 £2 AFshes A

‘:].‘_.
H(Tool Server)E AFdE EﬂiEHﬂE‘ﬂW AHY e
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g43le MEYZ Z2EZ] 8L ofg 1d 63} 7to)
FE= A

CIXIE01018
RIP/RTSP

OP1
YRTS,
TP ' TCP e
CP

EAH

J2 6 HAEHE WEYS oI
Fig. 6. Networks on MPEG-21 Testbed

AA OAY olold Foloj7t FAY ¢, A o}
oldg A RHistes Zdololst xuldle Edoloi7t
&9 EAd mg} RTP/RTSP T TCPASS 43
o AL EuEE rdo) @asrt oo wres 7
& B AN dE 54E 982 dtd AFgAEg
£ 7 (light-weight) 28, Z& Ao]E& ZE=RTP/
UDP Z2EZE $&3la) 2EZW HHAE AYJEE 3
o, o] wd &AE diojEy JA e TCPE o) &
gto] ALY BN ZI2EF FXE 7493 312, NS
BAS & ¢ A5 HASGT

OS2 % DIA AWt tAY otojd Fgo]oj7t B4
o A%, 94 XY olojd AW QAs = AR,

T 3 g\ﬂ;%»g A3 AMEA BA description® 722 HA]
] o] A¢ TCP d4$ 58 o)F94xXAY SDPE %3
X o’—‘?ﬁi session JEE FI WEE dlo MNgPHo =
< £ 39tk 181 AAE AL Wy i
¥ W AnE Edolof7t 54 PIVIAIZ vt
_/;\__/_\__q] A A u RTP/RTSPE T 2E
MUlA FAY B2 GE3TCP Ado] o|fojA &

._‘

H o2 EANY B doME E% &%8}—‘5
#l E4 o] 7 (handshaking) @A 28 AA & 3]
FARAA EF AFA 3e TCPEA

mio
afgk ru
ofp
P
S

OMH (28 7]3 (19 812 4 g EN A
DIA Aust AY ofo]d] EFojojZt FAIY o
oAE.

¥ ¢ : MPEG-21 UAg oo|d] %

452 A%

VEYD 72 3 Z2ES

e [ Network | j .

m SCHEERTSP, ICP) .',f.‘ -

= ETIPRISEAE

i r
“ Tl TR AVIRTSIITCR) "
) I

L

h‘j L _ADPOINIRAIDDY
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