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RTP: N FSERS N A FE R X

PSR INAY

ASCRYYHR T —FF Internet #LIX [ Internet brvEEREE MY, B2
HEAT WS AT LA 31 0L . WESHEEOHIT “Internet 1FE Wi bx

#E” (STDL) AR IRAFA MBI B RE FEAVIRES o AA Sk I A A ARZAE
] PR A1 o
FERASL 7 1] -

AL The Internet Society (2003) Jifi. Frfi BRI .
R

A SCRY A T SEIRHE M (RTP), RTP HAL T S 3115 (1) M 4x AL fr Th g,
B T 22 % A 0 29l 55 1 S I R AR S N Y, il A, AAE, RTP
ANEEH B YRR B (does not address resource reservation) 1 HIFANRE S
k5 Q0S(quality-of-service),  SEIHE IR (RTCP) X Hdfs #EAT I 28 A it
/MRS R ThAe.  RTP F RTCP J& M 4% 2 AL 2 L i poar bhille A
WSS RTP 24311 translators and mixers.

ATSCRY KR A1 RFC 1889( W k).  fERHuA% N FIF#A s, (no changes
in the packet formats on the wire) AN 78 S FE F A SRR s ALy 5E
HUAT 7008l SR I el sl e Sk g o, 3R k2% RTCP T, &
MAREZA B HH RN IA—A 216 a session) i, A/ ME Ay,
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1. 9B

ASCRYTEN IR T SEALHr L (RTP), RTP Ay SIS B4k A% S o) n A8 7.1
AR T iy B i AL BT IR 55 o AR5 B FEA R AT TR 2R AN, SR B gmhd,
)RR AL R 5 45 (delivery monitoring). SR IS A UDP 22 5 R T4
KRR SS e 2 _FI84T RTP, Wi #hdefit— e ksl Thae . SRiM, RTP i&n]
DS HEEAMIBOEH G IS 11 5717, WRIEZEMSSCRF2 5k, RTP
] DA E PR 25 22 i 24 ki

T B R NJE RTP ANTRAAT ] rIATL il LA ORAIE B 1) S 1 9 HLAR A PRAIE I
‘B H QOS( quality-of-service), &Mk 2 1k 55k L IX L6 T gE, RTP
WEAN PRALEA® A B A BEL L JE P A AN 2 I 2 9 285 2 1T A AT (P R AR S
HIF 0. RTP A 1T 515 VRS i R IE AR R RS, AHJE T4 5 ik n] L
FH R E RS A TG A B, 1N ZEARSES, FRah i T 75 S iR oL .

AR RTP PSR I A2E A T3 A2 22 AR S 180 75 SR BRI 1) 2 14, SR 17T RTP 1%
W& & g 504 1 A7 6t . 28 B 20 IM 43 46 17 & (interactive distributed
simulation), active badge, & FLAIM &N .

AR E LT RTP, AL AN B R I 7

0 AL (RTP), A4 AT Sk i B

o RTP #&iiHp (RTCP), Wi¥s Q0S AL it S 5#H NG R fijaE X
T “5Eita1h” (loosely controlled) kit & 2% 1, RIVBAT BRI Al o2 25 F

FET, AEE P ICBAT b B RE S N A ) SR K i o A2 AR 25 1%
PR AT R B S T IR IR, IEXAEAR SR IR Z N .

RTP ARG T — MBS AL il 345N F Z0HESE (application level framing)
F(integrated layer processing), tH Clark f1 Tennenhouse [10]4&Hi#). Rl
RTP W LAMRZE 55 147 & [PS] LASR AR ARy i B FH AR I, I HLAT DA o AR et I
Tl I FH Ab BT AN A A A 78 10 AL B2 o RTP A B IR ABUSAS 58 4 1) 1 ISUAE

2R o ASCREVEAN A 1 8L BT A7 I A (K% I D g . B PR BORKE G T
A BN ESUSE I — Fe A 3 (A B I ) Zh RE B D 1 84N F AT DO RE i S 1 — AN B T
o RTP nJ LUHRHE 75 2 i 8 e s n >k 7B #il 7 W+ 5.3 416.4.3.

PIE, B TASCRAE, e A 5 EEELE SO (L2 13 5

0 IR ST, & T — RINA BTG 7 RIE AT T A (],
i), e TR TR R N N 7 2 RS LU RTP. ML (R h 2
AT profille THIEATIIN . 76 RFC 3551 [1]7] LA4EEI Al T & AL
S profile.
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0 ATREHATAR UL SCRY, 52 ST EREAE RTP Hhfatihy o (0 2y, 491
LRI TR

A DAE [11] 4R 206 T35 AR 55 AAb sE S I8, Ay e+ L2 RTP BEit
P S E

1.1 Ri&

A SCRY S ) B R UMUST™,  "MUST NOT™, "REQUIRED", "SHALL",
"SHALL NOT™, "SHOULD", '"SHOULD NOT", "RECOMMENDED", "MAY", and
"OPTIONAL" 7] LAZE BCP 14, RFC 2119 [2]#£3f##¢ and indicate requirement
levels for compliant RTP implementations.
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2. RTP Use Scenarios

PLUR SRR 7 AR RTP (501 o 16 B K451 1 ORI W1 T RTP (R,
PRI EEA A, A PR RTP AL REH] T RN ] o fEIX 484 5, RTP JZAE IP
1 UDP 2 I carried, {F{E RFC 3551 v Jy & A5 K0 AR A if & 7. ) 458 451
(conventions).

2.1 RIBKZHEFHEN

IETF TAEZHRA Internet B4 TiES @A L0 IP 23RS 1HE T
B CRY, FETFHERR B, TR RSS2 T 28R40 10 M bk Fn— %ot i
1o JLH (Nt 1A R T S A i e 45 110, 3 — A B SR HI (RTCP) 4R ST 11
Wb Oy R 5 aE . T8, v LU B ORI SO,
AR 9. 1 hiie, EXhELh, SAEREHIER e RS SE. TF
G011 5 BEFN 5y RALRIATEAR SRS B Z N o

52&HBIWHE 20 =R IRFE0 N K 1% — Br (chunk) & A8 « % RTP Sk N
T — B R I RT T, AR5 4 ANFE UDP RS 1. RTP Sk BT R 20 1 B st
% (11 PCM, ADPCM B, LPC) AR F- R Ik gs ¥R 3. Filtn, Az 5#H
HEAT VY B 6 X 4 T JE R AT TR A

BILEML—FE, Internet /R4 Z RIRSCERSCEHY, BEEIRAE
KINTA] ey TR IEX RS, RTP Sk Berb & A I e A5 R P 915 SE VA 14
MR SOy o FEARBI, UFEE R 20 PSR AIL S IR SCB . fE
WP AR AR USRS RTP 3 S AR IR A7 F S (1) o 320t m] LY, P 2715 e i
PUNIEZ S

(E VO], AR A N TTEUINAZEAR, B LT il AT T 1
el o ] AT Ao AN H I, A S BN (1 5244 (instance) J# 3]
[KIFE RTCP it 1 22 s AR IS FR MR 5 A e I I (142 7o ittt b W R A 2
AT FFD 224 D 2 PR A e, 0 mT LR F G N b o B 1A 2 42 741
R EILERERIE . A N ITI, site 2 A3% RTCP BYE R 3C (47 6.6 11).

2.2 SHMPIEN

W R S U ) [R] I N T 3 SRR, e 1 BN RTP 431
(sessions) KAk, B, d545h T R—DNESTF—XF UDP i IR BHSZ AL 4 RTP

3
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HIRTCP 4R S AN Z Rl o 78 RTP Zi(level), S AR 21T I HAEIIE R,
BRAEAE P AN 23 18 A I 28 1 RTCP i 32 4 FH [ A1) distinguished(canonical)
name, IXAEPASS IR AT AR K T .

EFEAIR) — St e SR VAL 5 S ] AR O R BRI e
75 5.2 WA EVEAMIN L . A IXHRE, R 2 il ) RTCP 4R ST 4r (I e B
A LUH T R 25 R 80 SR AL A o

2.3 Mixer 1 Trandator

FIHAT AR, BATCLMEE T G K sites Ay BRI FEAS X B A B0
SRIMIX SR I o B IEIXFE PG 0L, 5238 P IR RS 2 N AL 1 ) 284 45
5 R SN ML T (/N 4 5 2 3 H R BRI R I 2 o ] DAAEARHY T8 DX I e — A
RTP 21 4k (relay), FRAE Mixer, 1A it #& A NABH G %6 Mixer $
PRI AU S [R) 20 DA A A2 2 LA 1) 20 2 RDRIBAL, o Ik 46 F 5 A
IR R, I EUB S M0 A B 32— MG AT B8 AR I 10 e {13 2 8 A1
T ARSI o I e SO AT DL AR AR T L2 3R 25 TE 2 (140« RTP LB
T HF Mixer BRI A HSCH PR I 775, X AEICE 5t nT LA HE A 0 JEE
Ho

— e E A S A TR B O E I E A R H A 2 E
IS B, ARATRTRELE — NN R BT KBS R T, TR K EEANE 1P L]
oo X FIXEe sites, WABIALLTFRT, 1 —F RTP i 4k Fx1E
Translator HUiR FHG T . %A translators, B kiE—ii—A>, AR
translator FT A3 W 0 2 3R 40 e 40 e 4 i B H A 3 N #F 1K) translator,
W translator F—RAE R 2 FH UL 2n BRITE site P55 45 1) 2 #E 4.

A LUE TR 280 H 9% i1 Mixers 1 Translators. — Ml i s £E gk 7,
PRSI, AR Mixer scales M A, RJEH e 4l G st — N R AL
W5, HERNXTFERATE 4l ENUNAURIEIE T IP/UDP IR 4 UNIE
T ST-11, B35 A& A 200k =503 [R] 20 sl A 1 R IR J5OK 1) packet-by-packet
A . 1R 7 T 5T Mixer 1 Translator #4ETEA 41 .

2.4 R4

2[RRI T DARR A s ie 3 160 8 0 i A P 45 9 ZE R R T AR B R 1P 2 1)
AT BUR T Y B8 ) CAE DR T AN PP 2R R T8 SRS —FE IRy
XM EHARREMH T 2/ Lm. 43R 33— least-common
denominator scenario, Hrp Rk /N (A E TR 7R BRI R UG .
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PRI, o Al N R R B3 i) DU E R, & — il i 2 A dm i) 2 gt (a
layered encoding with a layered transmission system). 7EifiL IP Z k1)
RTP 1, the source can stripe the progressive layers of a hierarchically
represented signal across multiple RTP sessions each carried on its own
multicast group. #20CaE ] LLIE R W9 4% 1A [R] 9 HIE I N IS A 1 2 #6141
Pt v o

FEZR 6.3.9 IANEE 8.3 1 KoY 11 T AP PRGN el i& F IR 2w 65 1K) RTP IR
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3. BX

RTP payload: £ RTP i 3CH (AT R, 5 Qe SR A B s 24 (R WA
payload # SRl R A EA SRR Z W

RTP packet: & & K 113k A BB 50, Jrutiak# payload 4 nl fE & 2= (L
). —ERE MBI T BEFE EE L —Fh RTP ST HFEe il AR MR 75t
SE SR I — MRS & — AN BRI RTP H3C, HZ T DL 3 JLAS RTP 4RO,
IXH T T H I (LS 11 75)

RTCP packet: —Ffity &5 RTP Kt i SCARARBLIK s Sk 7 BURIE il 30, 51kl
ST B L IeE, IANE RTCP i BAT ARG . A% UILES 6 . i
o0 B LA RTCP fRICAAE A —ANEG I RTCP R SCAEPMIL MR, XN
Hyhe tBEAS RTCP 4R S0 Sk 3 BUH IR IR R 5 o

Port: “fEHrthis FRIX 0 ENLFIARRINH, &% Eokry, TCP/IP Pl ny
DLV E 380 mt 7 [12] OS A7 v () i J2 i FH F) 4 ik 3% s (TSEL) 25
[T . RTP A% S % 2 Sk B A4 dn st T WL SIS AE 21 rh it 2 4% (1) RTP A1
RTCP # 3.

Transport address: K 2% Hb ik 5 o 11 415, ok PR 0 A% S 90 11) 2% 55
(endpoint), 41—/ 1P Hihik A1~ UDP it 11 o 1% 3 & MU transport address
f£324 3 H 1135 transport address 1.

RTP media type: —> RTP media type & 1] LLZEHAN 1) RTP 2 1 1 #5717 11 payload
KM &4, 1 RTP Profile #45 RTP payload 25745 % RTP media types.

Multimedia session: il S 55 — R VI KM RTP &%, Bl Wi i3+
(IXJE— multimedia session) [ REELE — MM RTP <1 Fl— MR RTP 2%

o

RTP session: —41Z 5 ¥ HH RTP Ri@(E M4 & (association) . — M2 5¥# 1]

PLIEISE DN JLAS RTP 2i&id. 76— multimedia session ', RIEgmidé 24
BEAR G N B PR, A5 WREAN A A MO B AE H O RTP & il b &1 B Al
RTCP 3. 5 & MR N H K transport addresses 5 (pair) X 2wk
FIIARFEY) RTP 23i%, b transport addresses #4046 W 4% s hik Al—
RTP M1 RTCP g1 7£—4> RTP iP5 40 = [F—4~HI# transport
address X, WifF 1P 28, A G HRIE ML PR S 55 1 HUIERR 0 5 A
A FEERFRIE DL, 2538 ] Re 5 HoAh 3 3= [m]— oo 11 343 5 AN AR — X
Ui o PRAAEE—AS RTP 215 22 A F P> RTP 7111 SSRC identifier G X . F i)
TR AE—N RTP &1l h ) — 4 2 5 35 #A B BT 2 535 11 RTP 1) SSRC
identifier 2 RTCP /) CSRCC& X WL ) . B, 2% & =J52x L5,

FEPIAS NHB 5 A7) () B3 UDP 3 11 o R Herp i — A S & B 5y — AN 54

6
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FRIE RTCP Jeiit, IXFES UM 1 = AT 1) 5 31 55 1 (poiint-to-point)RTP 4
ﬁéﬁﬁi WER LA () — A5 S W B R R0 5 — A5 &35 8 i’ RTCP

AN XIS VOIS AN 2 7 RTP &4 Ja ] B T
T IP Z ARSI =5 i R AR

RTP BSUHE AR I HL 5 S 22084, B2 ROy S DSy B2 I -2 R X
SeE AR .

Synchronization source (SSRC): RTP 3l —A™ source, i RTP Sk X
1) 32-bit [1) SSRC identifier SKbril, IXFEMUE N T A N 28 ikl . T M
[ A 7] 25 Y5 HH K R0 SO LA AR [ (4 B R 3 1) 5 T i, Sl Aol 75— N Bl 4.
A DA SE IR B[R Dk AT H . AP IE ] DU RSO A AL, IR B2
7 0 R AL 2 045 S PR 82— 4> RTP mixer(J. 7). synchronization
source ] AES AR EARE ARG, BN, FEAigmiS. SSRC identifier 7E4FEN
RTP &1 Hh A2l 4 R A LA (LR 8 F2) o S PUX A MAEZ ARSI A T
A RTP & Ui H [ — /\SSRC identifier; SSRC identifiers j& i RTCP 7 AL i)
(LA 6.5.1719) . fE—aiht, WRZS5FH T AR o A2 1% 2 AN

%BZ’P%@?WE%KEE@ SSRC.

Contributing source (CSRC): RTP #3[")—~> source, XIHi RTP Mixer Jriiith
HESE S AER L T). Mixer 7E RTP Skl A — &) SSRC identifier,
FH R AR SRR S AR SC . X — R AP CSRC list. WiE s iltf, Mixer
B VR H i H PRI S B IR AN F R (A i, T AT 43 S 3K T DA R i IR il A
Wi, B BTG (R8s AL #5402 AH IR £ SSRC identifier(that of the mixer).

End system: —FpNiH, j=AEalE& I (consume) 7E RTP e SC &kt Bk . 1
5 5E 1) RTP ﬁﬁlﬂ —> end system 7] LL7 Y~k /LA synchronization
source, {HZ& &1

Mixer: — ARG, WN—NEJLNEEEBR ST, 3R A sk a5 i
B RTP 3L, 31X A W) AT fig 2 SOAR JEUR R ST IR RS 2o A [R) 40 A\ Y05 o (1) 25080 B
ATHEARTA, Mixer £ —Se i34 { QI 7. BT M Mixer %t (105080 0Ky
SRR Mixer 1E e RI2P Y6

Translator: —/NH AR5, A7 W) fi  RTP 4/ 3 . translator G5 7% 45 414 mixing
PRt £, N )RR S 5 (replicators),  FIN 2B K 3%
e

Monitor: 7E RTP & 1l I HH A ik 35 ik 1K) RTCP 4R SCIRI N 5 o i) & e e i 2
4y RS IAG T2 ETI QOS, AW A I 4. monitor BRE i) DLAE st
SN TGN A, AR A 0] DU SRS A S b2 sl 6 820 RTP 203 4k S
I (A AT IAE S (3 1) o XY ACERS — 5 1) monitor . ATIXAEMIE L, 7
SUEHES =5 ) monitor FEI RTP I i SCAH AN 32k RTCP i SCal 2 e Ik
.
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Non-RTP means: A T $&AH— N H I IR 45 1t A4 M B n ) B s Lo R ) 7
DRI, TR SOR S R 2 R kA Sk, B BT FH
S, 1F RTP payload type {HY5 payload #% 22 [f]5E XA & MWL), XFE)
B ARG 2R HIEA ML (SIP) (RFC 3261 [13]),  ITU #A H.323 [14]F0
SDP ()% FH (RFC 2327 [15]), #5121 RTSP(RFC 2326[16]). X T—Maifa i i,
A LS P HE B e 2 Tl 5 P o S P P IR ) b IS B LR AN 7 AR SR
Z W
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4. FHFE, KIE(Alignment), BEiEx

2% 5 e s B AT (RO, B, AT 0 . AE[SIHT VR IR A%
S iE . AMEILE oS+

FT AT 1Sk B A 5 UR 1) F AR K Z (natural length), HJ, 16-bit kiR
RS (offset) ,32-bit I FRIR L2 fEkY 4 HEBRAE . FH RIS 1 1T Y
HAE.

Wal Ichock time (£ [ IR ()Y A2 FH 190 236 IR 1] B30 (NTP) £ 6 1) kb 2ok
PRI, #2245 Oh UTC on 1 January 1900 [4]4 5%, NTP ()i [ 8% 64-bit
TS IE R, B T 32-bit, /NEGES G 32-bit kFKow.
SeiB N, A DUH— MO RS ok, B 32-bit, Wi, {16
PERINIERL, 151 16 SRon/INEL, & 16 A [ HE BT A 0 ST A 1

ABAT 0 255 ST T B ESCAN T S F A R B 0800t T A 6 ) I ) 5t e AR A AN T
o (ILE 6.4.1 5 NTP IR [AIERIRFEAR)  d547 NTP XK B A A L [F) 25 3
e

NTP I [a)Ek S 2036 il &I RIZ PR, (H2EXF RTP SKud, ANAUEF)

T NTP IR R ERAIAN TR U o S (RS 2 TR 7E 68 E N, IR HRAL R 2ok
Ik B LE A AN I 25 B8 NTP i34 (1 D o
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5. RTP 5 #ithiY
5.1 RTP B KKk FE

RTP Sl T

0 1 2 3
01234567890123456789012345678901
i B it H L e T s B S e e e e
[V=2]P|X] CC |M] PT | sequence number |
i B it H L e T s B S e e e e
| timestamp |
i B it H L e T s B S e e e e
| synchronization source (SSRC) identifier |
R e el s el el el s g e e e el el g e e e e e s e el el el el el el e el
| contributing source (CSRC) identifiers |

I ocooo I

R R S T S S

£F—A> RTP W HR ARG T 12 AN, 17 CSRC identifier #1)&AAE Mixer 4
NI A SRR T

version (V): 2 bits
RTP JAHR IR Ui W] € SCT AR G —A> RTP S RAH] 1477, 78
“vat" T H A 0 RARIRA) .

padding (P): 1 bit

WIRYGE padding, EARSCHIAR St 2 60 & — N e 24> padding 1, X
g T payload. #Ji— M E T padding MRS, FRiNTE 20K % /DA
padding 7 (B A ). —LEhn% Sk n] Be T L & P JEIY padding, 5
ek T AE AR S s B o h A — 48 RTP 3.

extension (X): 1 bit
WRBOE T extension fif, EKLFBUGHSH kP, EH5. 3.1
e T kg

CSRC count (CC): 4 bits
CSRC count A T8 Kk B8 1) CSRC identifier 4.

marker (M): 1 bit
marker & —> profile & X 1. IR VAR IRIEGIR SCH e miFt 45
K fE. —A> profile Al HEsE X T BN kR A7 B8 43 i 15 24 payload type 5%
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RS B R AR E BAT PR IR (L2 5.3 717)

payload type (PT): 7 bits

XANF B2 —A RTP payload (144 X AIEE N H oo LR . profile nRETR
/MM payload type fi57 %] payload format (JERIAT ARG, ta] LU
non-RTP J7¥2:k & X bty payload type 47 (W55 3 #). fE RFC 3551[1]+#
ST — RV BRGNS AR . — A RTP J5 W e E &1 7% payload
type, {H XA ST AR 2 AR, (UL 5.2 1),

PR D20 2 e AN 1) payload type.

sequence number: 16 bits

B R IE—A RTP Fdi 4R 7 41 58—, et nT PSRRI 25 2% () A0 B
R ST VUG B SEBELITT, X FERLE4S known-plaintext Xk 5 R #E,
RIS YR H A N2 (L 9. 1), BIHEEIL Y translator S XLt . S Tik
FEREHLE T P E AR DL [17]

timestamp: 32 bits

timestamp SR RTP Ea i SO (1) 55 — AN B I SRATE I 21 (1) B[] ik sl
o SRATE IS AR 0 200 2 PR A PR RN 1 PR I ) Th 45 21 URE T [R5 F jitter 115
(ILEE 6.4.1717) o A ZARAIE [R5 R AR  itter BRI 5 2 (1 1 TRDRS 5 (il
—> tick —fAEHL N —RAER) . IR E L payload BT R RS A
K, 7E profile Wk i) w el L e %X payload format v, kit
non-RTP J5 A& L) payload format rHahARIE . % RTP 3 A WIH A4
B R BRI (nominal) RAE I BT A& RS BPise g, filan, LEfE etk
KRR A, timestamp W R0 7EREAS RAE JE BTN D0 — o QSR A0y H o M
AN HPEL 160 AN KA EE, the timestamp e fE—Hedin 160, A
BRI TEREERT

YT P85k 3, timestamp MIUGEERENLIN . N B2 R (25 L) [F
AR IR, IXEEIESEI ) RTP RS &A AR ) timestamp, #lan, [F)JE— DL
AT EAZAE MPEG H P SR AL — A%, JESEAEAS 3207 A& 3% 1) RTP # 3¢ w]
Rer A AHIA 1) timestamp.,

AR RTP timestamp 1 BeAT AN A IR T8 2, 18 9 A7 207 (1) Bl AL
offset. HARIXLE timestamp XF T- ME LI N T2 L0811, (H2 HE LA
timestamp RKIAGFD AN Kk, 0FA—AEAKY, RTP timestamp
5 R PRI Z) 02 08 i 5 S 2% P ok 1 timestamp A X LU i ST i A 6
(pair), RG il timestamp & EHE El B AT I ZI 1 timestamp. RGE 4
W AT BAAIL LMD . timestamp WA EAERE— NI SO AEE, T
IR ALK RTCP SR 4R ST %IX Lo 6.4 715,

RAEIF INHE A2 RTP timestamp sz PRy 30 31 i 1) 2% ok B2 nl 0 1 F H.
ERTHATGAR, AL A SEIR , Bl FE AR BRI ME e . H
20 T SRVFPTA I (RIS SRR R BEAR BENS [ 20

11

PDF SCH{#i ] "pdfFactory Pro" X Hfix A% www. fineprint.com.cn



http://www.fineprint.com.cn

RFC 3550 RTP July 2003

(presentation).

IS FH T A i (1) 0000 ot 0 28 A7 i TR T AN 2 SIS NSRRI, R — AN 8L 1 A
wal Iclock 75 2| ()2 7= I [ A e T —WiElo@ JL B A ST I 7R IN TR] o 7EIX
FPEOL R, RTP timestamp 23 B B sl R om i i) o RIAE—ANHIG) RTP
timestamp 224 wallclock time SiAffic ERLI R RIS ] o Ll (1 ITIE K
45 RAEAE— LI A] )5

F 50 I B A2 AR L (9 D08 T EBERAEIBE INHE A o 2 2% s i) I
BAEH o AEIXAMECE T, AL A [ A8 R RTP AL LT T YRS " FH 7. RTP
AR — TS ) R R IHE S 2% | DRI RS wallclock I ) KA
S R PR IR VR o 0 T A0 B DR A V85 R 23 0 RTP 1 S R SR Ik IR
Ui, &HSELEHFEZI wallclock I ZIFE R . R & BHEH NTP
SKIFE Y, At n] Do i iX i & 1 B AR L S . il nT AR 78 RTCP Sr
A ) timestamp X K] RTP timestamp S E 8L 2 A4 47 o

SSRC: 32 bits

SSRC SR A FEIPYR . K T 7 1L AE — A2 1l P AR 1) 1 [R) 2556 AR TR ) SSRC
identifier, XA identifier UZiFHALIE . A RNl identifier 5L
H3 A6. HBAREHEAMFEM identifier LXK /N, HIZEFT A K RTP
implementation ISR v b9 . 27 8 Fdtfiids 7 1P I (KM R RN i v ML i) A1
RTP LR AL, HEHEME—f) SSRC identifier By MG . WIERAH LA T E
(Vs AL SR, LD Z0 R Bk % — N () SSRC identiFier SR Gl ) 52K
BEPPRCOLES 8.2 1),

CSRC list: 0 to 15 items, 32 bits each

CSRC list F R ABLSE/E AR bt payload 7E T STk ¥ . 5% d CC 4%
EM. IRAZ T 15 Dok, 2 15 ANE AT LIgkAriR. CSRC identifier j&
i1 Mixer AT 5Tk i) SSRC identifier Il i, S TSR, Bk
HAE YY) SSRC identifier #ifd| ik, DUEIMCE R HIER IS

52 RTP &iEHZ B EH

IFUN7E the integrated layer processing design principle [10]+ ik
RIHFE, 7 MBS A 3%, S R N/ ME, fERTP o, S HHIR
s B H A% bt 1k (P90 245 Sk R g 115 ) RAE AR o 9020, £ 5 0 A 37 24 ) £
R (5 &1 (teleconference) H, B — NMEAERE R SR M A H I H 4L
b HE ) RTP 2 i R4 1 .

O TR AR AN N ZAE — A RTP 2 iE h 35w th ANV 1% 35T payload

type 8k SSRC te ki &2 ] (& should not be carried in a single RTP session
and demultiplexed based on the payload type or SSRC fields). A-[A][¥) RTP

12
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BEARAEE HI [ R 1K) SSRC 022 (Al 3L 257 A2 J LR ) i -

1. A%, WA A AR RTP 231, JFLATAHI ) SSRC 8, Hrb—
AR T Gt DR T3 — AR RTP payload type, e ASREIH I HL &
WSS AR T i

2. SSRC & FHRVA — > B I e FH e SRR B IR o an SRR IS o AN [
XM 2% payload type 7 BEAN [F] ) I BRI AN [R] (1) 5 471 [A] B e 3d A4~ pay load
type &3 T i,

3. RTCP Rik#H R H G AEREA SSRC A RERHIR HLl 7 R 4145 (A1 B,
KA payload type 1.

4. RTP Mixer AREREACR A GG G I

5. fE—A RTP 2 ilih 5 2 AN EA AL A 2 L R i LA O FIHIANF
[ 190 2% i A B 70 P (R A 2% B s A SRRSO LA, 9 S R H 1 Al B8 PR 7 32
R 2R MO I, 3232 7 X AN R BEAREA T AN R R AR ], i HIARSZ IR RTP 223
BT AP T B AR AR B

Fg—ANMEAR ] —> SSRC AHEAE—A> RTP 2 i A& B ATT AT LARE G b3 P iy
RGO, HREAREMRR R PR O

g3, AE—A RTP Ul HAT AN [A] SSRC AR [A]— BEAK AR SGUR 1) 22 1%
SN 2R R U ARRER o IR RS A2 tHEL: 140, RTP Mixe ™LA
EIF ARSI, e TEAT ARG AL B . 3K HAT AR SSRC A 754 A 4
I B AR EIER, XA S A T .

5.3 RTP 3k Profile-Specific 5 1E

AT RTP Hi 4 ST — M RTP B SCRE I N AR Ui D4 /2 IR 5835 1 T .
SR T 5 ALF BETH BB ORKF— 8 Sk Bl DB BT sl AR B N 4% 3 1 s S
HEAN, A SRR IR %

o marker bit fl payload type %477 profile-specific {55, 1HZ&EA]
SRR BP A, BUOAIRZ BT EEAT, AREraisME N 32-bit.
A0, TR O 1) - B ] AR 75 M s o, Bl an g sk marker bit. WiRAY
RZ 1K) marker bit, Nz )d B FEENKI{7, K4 profile-independent i
Dk T LOVEIN 4R S0 25 A marker bit (SR T .

o ki payload format fr s L MBIANAE L, B A RLIR G it 2% A AT R A
Beafhitt o Xl RE S A ARG HHBLEAT R BEAO T 46 1A Sk i e ph s 6 R g O
B bR IR

13
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o WHMNHTFEL payload format Jo ¢ INThRENIE, ZENH T HIZAT
(1) profile 5N % X 2 i3OR B B SSRC 5. W FH vy LT £ Vs v B sk, 1
profile-independent monitors B &ic & JHIH AT LB T 12 AN ki)
RTP 4R SCHNHEAT AH N R AR BE

WIRE AT profile #RH LLMIINTHREMILE, MOt 251 b e 34> RTP
AT

5.3.1 RTP LkF BT B

BT BT A A5 A8 A% S 7T 27 RTP B Sk 45 B I 15 S X w75
LM I Bt XA AL B Rt 1O AT Sk B R
implementation 7] DL ZH§iX L,

T B B IR XA S BN RS N T A RN . B BB AR
e AT AR 17 Bl s K Sk B profile-specific 7 @A 5
INUA BT B EUR AR K X 38, (location). Ffi¢ payload format
BRI BN BAS R XA S 3™ e 1 A2 45 15 e O 3w X .

0 1 2 3
01234567890123456789012345678901
e T S s A o S A ot T S e R 1
| defined by profile | length |
e T S s A o S A ot T S e R 1
| header extension |

I ocooo I

A RTP LAY X bit J2 1 HJ3h, Wi Z07E RTP KB N B2 L9 i,

W1 SRAT CSRC Nist H)iEpl /e e i ki P —A> 16-bit [\ K
XA 32-bit AN 4L, 4 four-octet kY CHRUK B ZE) HE
FEAN o HUBELE RTP Hills Sk B — A9 o b 1 ARV RAT AR LY RE A8 L ER A
My TRFZT AR R CEAIE Cnultiple interoperating
implementations to each experiment independently with different header
extensions, or to allow a

particular implementation to experiment with more than one type of header
extension), kP REMIRT 16 £/ H K4 5 identifier BUESH0T . kU2 B
ATHAE T ) profile SkE XK. RTP ANE SATAT LY RE .

14
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6. RTP #=Hl i --RTCP

RTP ¥l Hr il (RTCP) & JE T-4E & U6 P (P 6 BTy 5 5 38 o B i 1) 47 4 5L
(1), 5 B a0 SO F AR R R 20 R LA o PRS0 2004 A o B i i SR 4R S i &2
FH, 1 UDP AN RS 115 . RTCP 45 K M PY A Thfik

1o BIEARTITIRE XA R B 10 i s 5. 1% 42 RTP /B — AN 583411
FERT M T AR 4y, 5 e iRt sl i ZE v T L b i A ¢ (ILER 10
TP OISR TR R HT) . AT B & N g A H 2 [18, 19].
HE—20 11 1P 23552503 B e o0 BRI 1 R R (WAE o R B2 W R EE L
PRSI s A N A4 S 1) R N T ) S50 A b (1) e 4 JRi 1 )
& 1P 2880955 AL, AT DTG IR S5 P 438 1K R 1R S A4 (enti ty) B S 15 A
YE R 565 = 5 32 W 4 29 T @ 19 BT E o IXRR e 15t IR D g4 RTCP sender il

receiver report SZ¥i, W5 6.4 15,

2. RTCP 4 RTP source #547 —/Ma L F (1) identifier, Y canonical
name 5% CNAME,
. 6.5.1. [A2k SSRC identifier nREFE 4RI T Mo EUEFE 7 HR My,
% T CNAME B R RE— N2 538 52 F T LU CNAME SR — 12 5%
MR — R HIAHIE RTP S (AR, Bl [F 253 A A4 . Inter-media [A]25
4L NTP FlI RTP timestamps {75 &% K IE I RTCP # 30

3. WP NIIREREITAS EHHKIL RTCP W0, Al 2585 il 4 AL 75
RTP W LLL[TOO}Z 58 . A A A N R IEAb 4 RS0, X i lifd
NN LIS 82 5 3 80 . XA ECRTRIF ORI R L5 6. 2
LR

4, IXANTHEEETTER, (ki MAaiEslfE S, BlandeH P At as
HER G4, XEARHTE "loosely controlled"4ifirh, BhZ HEHEARF
PG PR R S T LLENBGE . RTCP 0 — /N HIA 852 3 IRE A
HIE A, (HRATT LSRR A N 77 3 EE A ik, fs—Mw
BRI SRR, XANEAR S THSTE R 2 N .

1-3 IR N HIHERT A OLT, FEAEAE 1P 28NS 0L, RTP IR V%
ek G L I e TARAE AR AN RESR AL BT 2 (AU KDL - #3238 FUAE % H
FEH RTCP (k. W2 6.2 715, {54 o v i s AN i) e A 52 S HL A 81 B 43¢ o

EFRUERERE: £E—FhnY Source-Specific Multicast(SSM) 22 376 rh Jy 1%
H1, —/Nchannel” g —ANRIE#H (—ANEHGE, dithbbx), FlcE ARSI
i ff) channel f% % (except for the channel source)F|H £k EH il G, A
WAGE I 55 6. 2 ALK 2C I 1K RTCP SRR SSMe #k SA8 s ey il bA Y
R
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6.1 RTCP #3C#%3X

AT AR AR S, A B E ST ANR] ) RTCP 4R 3L
SR:  JOXHTE, NSHERIKTIEBNN (active) KIk & 1L Al gt it

RR:  #RH IR, WS HEHRMK TIEN (active) Jik & gt L
SR R TR AR Ik 31 MR 45 5o

SDES: J5fiAscak, HLFE CNAME
BYE: ZH 345 bR
APP: Application-specific Ijig

RTCP i 3¢ 5 RTP Ha i S0 —HE& A — AN WEE B, HE RR AR  Se Y
AR KBRSk, (EEHR 2t 32-bit (IL Aok SR . % Alignment FlK
FEIRAE £ RTCP R 3C"stackable™. ZA> RTICP #x ] AIANZE 4 2148 (separator)
85wl ] ARG T BT AR Z P SUR X R B RTCP 4R 3C, i 4n UDP. RG4S
HAN S BRI A4 RTCP RSCI\THEL,  DRUAIR)Z A SR FR fE— AN K kA
SE TR AR ST R B o

B MER GRS RINK RTCP R SCHS AN 6 12 W5 Py 5 41 SC 45 £l m] H.
MALEL. SR, O T PRI T RE, A ZRAE H LR R

0 ARGV (FE SR B RR HH) A Y 58 BRI B A K e v ds KA R At 25 DA
O e B L U D e A K i e S = 1 9 O

0 HTIHECE 75 2 CNAME SR TR AR B R AR AT an S [R5 25, B TN
TERA AN (WL 9.1), H—ANEAS ) RTCP #3248 SDES CNAME .

0 ER— I BLAE TR A RSO R ST AL 5 0 U B O 186 T o — - Y
(to increase the number of constant bits in the first word and the
probability of successfully validating RTCP packets against misaddressed
RTP data packets or other unrelated packets).

PIE, i) RTCP i SC b Zi 25 22 /b P AN AR IR SC, e AT RAT I A% 5K

Encryption prefix: BRAFEAIRSCEEES 9.1 WEEMZ R, 502
R —MBEHL 32-bit B KOO OO bdrawn). R IN%s i S8 7, & BRI AE
VRGOS H 5 fa— Mo

SR or RR: Uifff=¢ A.2 ik, JEAIW TS —A RTCP R ICAIE — R
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AR S DM TR Sk o BV B At el ik, R XA o X R
TSI R I A 1P RR R L E 1) RTCP 2 3 /& BYE.

Additional RRs: WIHREEZG AL T 31, 2401 RR k3 follow the
initial report packet.

SDES: fF— /M4 RTCP #3402 45 CNAME [0 1% SDES #3¢, HERR S 9.1 ik
moﬁzmﬁ%ﬁ[]m%%&mmﬁ%ﬁ@%ﬁ%(ﬂ%639%»

BYE or APP: H EIff) RTCP #RCRAY, @& MAR I, &AM, K&
BYE & 1 SSRC/CSRC 1415 1 B Ji — AN 71 o HOCRAI M REA H— IR H B .

FRARR AR RTCP R 3CNS 9.1 iR K 1 & gt im0 Frif), A4
RTP 2 538 A4 — MR IR BE N L REAIE MBS I RTCP R/ 3C, XAFE N T
KNS HEATH RTCP 4y sE 2 R (L 6.2). WIRFEHEN RR A2 (K
Y SAN R L 199 255 42 P e A% i ¥ 55 R (1 e (MTU) - B2 JAT3E & MTU (11
AT AR 55 RERE AN IR A o G0 22 18] B PR IR B 7 1 81, IXRE I R UK
Al A AR 5 o

1Y Translator F1Mixer & Jf individual RTCP packets from the multiple
sources they are forwarding into one compound packet whenever feasible
in order to amortize the packet overhead(JL%f 7 &). Hi Mixer 4= RTCP
TR — B Al BTG O Fige 1o WERTE S B OSC L T 25 2R AT 1K MTU,
EORE R A BCE N PR A AR SOR A T AR . X IFBAAHISS RTCP A SE AL, AR
B MEGHIRCR DR T A2 HE . TR WA ZH SR 5L RR
W ICTTIRI -

implementation 2 E AN RIS RTCP #3087 . FfH It RTCP i SCR AT
ia) the Internet Assigned Numbers Authority (IANA)VEME (JLEE 15 #5).

AN . BEHLE) 32-bit HHL

I[--------- packet -------- 1---------- packet -------—-—-—- 1[-packet-]
I

| receiver chunk chunk

v reports item item item item

J<-mmmm e compound packet ----------—--—————-———- >|
< m e e UDP packet -------------mmmmmmm—— >|

#: SSRC/CSRC identifier
Figure 1: RTCPyRAHSCHI—AMIT
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6.2 RTCP {£%iE]f%

RTP ASVF N AR S TE RN IANZS 5 H B L TA- A3 B, fE50s
W E s {5 = (data traffic) R H AR I B 3B e A AN I ) A — AN i
MNIEE, P2/ RIS, AR N EOR A 1 5 2 5 H R
JEAMEH) . AR IS = (control traffic) JE A2 AT . B —
P2 5 SRk B IER S DME e SR R 3%, IB A Hi G BEala 52 g MEE
LRI R R Bh AR I RTCP 41 3C 2 A ] f16 5] g SR 1R 4 3 %

TR kUL, W R EIR G ERE TS 5E 01 bl
o AKX A TIUE IR R 4 PR . W SR TIOE, RIS e
PRI T “AHN” BRES SRR & Siml . 4RI EUR s ]
SRAML R 190 286 27 95 1) SR 30 0 RORIE PR 251 T 98 . S AR L OC RAR D, (HR 1Al
23 B g A BB o G, U5 Al T8 2 W OF R W R 2 W R 48 (nominal
bandwidth)iF % () fil. 4T teleconference T4, XAME AN KIEE 1
Bo X TR, AR AN BAT A ST S U RTP 2316

MR T NGRS S AU B A T N SR
(R BREAAR R FH 2 AR A B R 326 38 50 s 5 i — N BRIME UM T & U8 1 4 A o N
] DAMR A 22 370 R 0] 8 bR v SR s 0 5 5 B BT 1 5 5 8 b 04
FHRIFE B2 0y i (8 AR T o155 AH [R) () RTCP AR -

X4 R B A A )l T T SRR (R A Fan A I 2% i (il tan UDP
AP o PRI Ag JI8 I 8 U T B AR G S R ) o () IS 13 5 52 2 R 6 A A T R 2
Wo BERGIUNI LA SN, U ARSI, A R R BE R 2 1) Sk 2x e e ER S

e control traffic s idily v i — /i 2 (smal D) HA& T a0 i): —/
08 53 2 DAL Ay 32 S (R 485 A B () AR S I A D RE SR AN 2 B 55 5 AT SR PR A SRR ] A
FELE 58 B YR T00RA BIhisP)as s Ud B AL 5 12F controll traffic, 1 H.Z 5% LA
ST E CR4 4. The control traffic bandwidth is in addition to the
session bandwidth for the data traffic. ZEiA RTCP o ik o5 i
53 [ 5 AE 5%, 174 1) RTCP 77 58 /0 4 RIEEIR I S 53, XA IR 2 8003 H)
AR RIEF 2 iE Bk i) 2 5 38 gk n] DU PR 4205 21 CNAME. 4
RIEF AL 1/4 I, KIEESSTEABATIR EL 115 2] RTCP 4755 . While the
values of these and other constants in the interval calculation are not
critical, all participants in the session MUST use the same values so
the same interval will be calculated. Therefore, these constants SHOULD
be fixed for a particular profile.

profile 2x3iW] control traffic iy i<y & o ih I — AN RS HOn AL ™ kg
(R 58 E 20 Lo BRI SRR AT I & 1 3G R v B SRR Bl g — 3
(1) RTCP 45 5,  daly 6 AR T3 115 58 S 8090 0 I K 58
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profile £it—5 145 % control traffic 7 560 K # /0 S r i 21 5
e, AYFRZS LR R (active) I B K% F RIRTR IR (T e 1R) s BUEN S
FR. F&MUEI RTCP A5 55 1) 1/4 1 45 5l )ik 3
BN S0 1.25% 81 3.75%, KI5 #H LBk T S/(SHR)IY, ik
2 LIS BT 8. R XA S E00] DLAERS 2 3 H OC A1 RTCP H2MHi
o B AEEE KI5 35 1 RTCP A7 58 18y 22 11K B304 326 2 1) RTCP iy B8 e A AR
XFEJTR A inter-media [R5 M RIE R IEFH M . HAHERE A RTCP #2524 45
RUNFESS 6 FEIT AR o M S Re BL S T 220, Fr Al B O s s R ZE #6148
115 % FIE AT AE 5 ) B I 1) R G B AN 5 LR IS0V B S ot 1) 4 U B3RS ¥ B R 2 i
TS IO AN, B EATH e 1 VR e %

N2 5 EERAR /N traffic WA 15 OREEIE KR, TR & RTCP 4R3C
Z IR TR) B e N2 A — MG IP) bound Kk fefik SC 35 i« 1t also keeps the report
interval from becoming too small during transient outages like a network
partition such that adaptation is delayed when the partition heals. £
MRS, WAZAE S — MRS RTCP #ROCZ AT sE I —BOEiR kL e 2 5%
(¥) RTCP 43T, IXFEFR T 1AV At 2> SEAR WS B IR A . IXANEIR B Ay B/ )
B K2, SXAREREXS BN A SRR S o 8 T80 ] 5 ) sz /N AT & 5 D

Implementation <3 i 5 f% /Iy RTCP [AIRE A — AN /NRIME, 52 i7 58 LL il AH
B, AT PR

o XTZREaUE, HATIE R EE &% w] DT A I Rk oF SR A
RTCP i SC ) 18] B o

o XtFEREail, ARSHBRIIEEE AOEE A AL MR, KA in TR AL
ZHTHISEIR AT LA %

o XTTRTHIISE, THHE 3 5% timeout [A)fE (WLE5 6. 3. 5717) I [
SE M /ME, XA AT T A4S implementation AN & i HL 1) timed out.

0 I ER/IME A 360 LA i tE (Kilobits/second) b, 44 7
KT 72kb/s B, XMERSEE 5 F2/)

5 6.3 TN AL7 A SR WUR T2 AT B (K H AR et (1.
'EVFEIE A RTCP 4R ST RE K 73 Bic FLVFHY control traffic s, Xat favFv ]
ARG NSRS SN, i, et By 253 1 S S AR L, I E A3
IR R 2 il e SRR R LA L

0 HELIY) RTCP % 3CTA] B 2 Mt 2 B B3 I B 2 I IR Y o IXANERIB I I 3R
fE45XF BT A #11) control traffic & w b o T fg.

0 RTCP & W] k& 7E[0.5, 1.5] /& Kl ML ECAE 1¥) 3 DL v 55 1) 1) B >k Jet A
unintended [F]2P[20]. 25— RTCP 34 1B —ANBENLE, XAMEZTE A
/)N RTCP [11] g N B A .
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o VHEFIYIRAN RTCP RS MBS E, AR AL MAHZINRSL,
L5 i il R B BhiE

o BAMBEHTFHESSHAR R MR, Y MEHEIIA— N CHNa1E
SR VF 2 A 2 R N — AN 2 TR il 2 AN A TR 5 o X I N
R AT IEAfAS TR i B, BT CAREE T —AMB/INME RTCP A& iRl b . AR
ZI NN, XA ) 4 ™ 8, DA T AR IR AN ) R, Bevh T — R Al
“timer reconsideration” HI&EL, HykIZ TN [HLE (back-oFF) AL,
M R RGN, e 2 B 1L RTCP LRI

o YA BYE 52 timeout BT UG, LRk T, THERIIAFE
W2k, H—M#h” reverse reconsideration” [F15575k fo i/ pk B3 s 11
P/ DABATT PR TR] R

0 BYE #ICAHILLFAD RTCP IR ULSAT ANRIGALEE, I BT, &«
FE R —NTIGE ) RTCP R 3CHH 3% BYE [ 3C. A%k BYE A [ R SR K8 fo K
(R 8 5 [ I 8 T 18 BYE 5

XFEE T T 2 58 W AVFRIEN SRR . EXFH T, 215
SHOE PN KIE 1 T8 e LA A B &, RTCP Y 98 & S%.

LIRS WRsEY, H3A. 7287 M1
6.2.1 Maintaining &5 A E

T RTCP SCHUGR T2 il 125 # ul s (site) IR AL v . i 21
IOk Sy, s ETr g En—, B ANk A0 —l SSRC B CSRC
identifier(JL5F 8.2 F)MFRIREE. B RCRIHEHTH 1) SSRC 1) 23k S A
JPHTSEARE R CILFE % A 1D, B0 H 2RI 6115 CNAME (1] SDES RTCP 4R 3¢,
i3] RTCP BYE 4R 3C 5 AHMN ¥ SSRC identifier I ihas MK driiidniszik, WA
XFERITE DL, B0 Le ) SCAE BYE 2 Ja i i ok, 10K I S A Bl . SRS
FRICA BT BYE AR5 78 LB IR — 32 I TR) S M

WIS LS RTCP #RA5 Tl CEEISE 5) A7 W # RTP 8% RTCP ¢, &5 # 1
DAARIE 55— ANl i oAy B3 BR IR B8 AR A R IR e o S0 R S 2 B — e 1
Ab o BITAT (R AT A AR TR R Jfedde 2848, TH5F RTCP 3R SCIv)R& hy K ME AR R, BA
fiff timeout \EH M TAE. B, $FEM profile &4 [H @ M eykas.

NTHRZZSH5H M, B —/NMEE P AR SSRC identifier APIRZS
5 BRI RS AL . implementation 7] LA [21] 7 3k (K IS kE4E ] SSRC R

FEA D A7k 7 SRR L A SERIL B K o SRR AN RENRA 4 K/ AR T BE
R

20
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6.3 RTCP R 35 M Ko )

X B T anfel A ik RTCP R SCFIERIL T RTCP R L 2 JG B A& . WLIfEZ
AL RIS NA24T 10 implementation 5450 /L A5 5 6. 2 T IRER . IXFE
(] implementation n] fgH 7EIX B XS0l 2 Bk B H AL e AL RE K
k. PRI 7 (B AR FS 0 N84T0 implementation N iZAE I FEALK) RTCP
FEA IR G, B SR R IR SE R IZ4T AR 2 ) 2 SE4R A0, (H &N fe 2% 25 6.3.3
T, % 6.3.6 WA 6.3.7 5K "timer reconsideration" f1 "reverse
reconsideration" 7,

A T IEAGIX LN, 21555 AU EE(maintain) JLACIR ML E -

Tp: L VRAE% RTCP 3T [ st [1)

te: YHT A

tn: A RTCP i SCHUE (1A% Han i 1a) 5
pmembers: X ETHE IS UE RO AL T
members: KM (most) 24 ay kvl it 2 06 ik i 8
senders: H KI5 TP ) & R

rtcp_bw: H#A5 RTCP 4758, BIPTA il P iIp S - 58 (B/s). FEN R B
Lt "session bandwidth" S5 —3 4.

we_sent: RN FI RIS (the 2nd previous)RTCP #4526 T, HBEE bpadi A
true.

avg_rtcp_size: jR% RTCP #CHIFHIKEZ(B), BANSHHFE W A RTCP
W, KEAFALEER MM Gk (40 UDP AT IP) W25 6. 2 15,

initial: RN YA KL RTCP 4L, Wik Ehr& A true.

KZHOIRWAEHR AL A ] 7 "calculated interval™. X/ A]FGLELL T &
W,

6.3.1 TH5 RTCP {&4E]FE
AT ORFFAEE, 205 b K SRS 2 58 S SO P49 1R B % AT 4K/ — 3

XA R A calculated interval. & & & IF Bk JLACOIRA TS 21 .

21
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calculated interval T W20 F:

1o WRKZEFHPBCENTEHET R 25%, [AIFEEMRIES 58 &6 e k%
Tk (GET we_sent) . IR ZHFH &KL (we_sent true), i E C B A
)] RTCP i 3L 2 (avg_rtep_siize) i LL RTCP 47 %5 1) 25%(rtcp_bw), ¥ n &
K RIEL BB . R we_sent A2 true, C 5E R T34 RTCP 4R UK FFRR LL RTCP
B T5%. n 5 A I E (members-senders) . 1 5 k26 & A KT 25%,
RIEE FNCE — AN, C 52 A T34 RTCP 4R SCK FERR LAFE/N RTCP A7 %6, n ok
BB R 8. RTP profille o] LI ] RTCP a5 56 WA Xl PN S S S 80 (kA S A
RYE o IXFIHNL N, 25%KFR 5> A8 T S/(S+R) AN 75%:H /A2 B T R/(S+R) . 1
FRAEE, REEHENEDEALSHEIL S/(S+R), ZiREG s> BE R 2 (K5 .

2. WRB5HEIEEA K% RTCP packet(HJ457: & 4 true), # & Tmin &h
2.5%, N5,

3. FEIERE Td £F Tmin A1 n*C 2 [a) B &% KAH .
4, TFEREIRG TEUE R : %45 0. 5 1. 5 2 (A1 30 A6 (3 LA Td.

5. THRJEEELL e-3/2=1. 21828 k4Mz:[X J timer reconsideration 5H.ykIk
S RTCP 77 S AE A T =R A P i B 1 52 i) o

XANFEIT (procedure) 5z sk 5 BRI RE & FEAL IS TE 3 & WSE %k 4 25%
[F) RTCP 7 58, o) PO « W RIEH KT 1/4, ENFEP & P00 o8 o

6.3.2 HIEEtk

NN 216, 2 5F % tp, tc 0, KiZ#H A 0, pmembers 4 1, kA
J9 1, we_sent & false, rtcp_bw M¥gw M &iGHr %, initial Jy true,
avg_rtcp_size N5 —/NRTCP A EfE. TR 5 HH4E, 25— MRCEE N tn=T,
KRR VO TARHENT, WA R To I AT DUFH == F i Ik A i /s s
I

Z 554 A % SSRC A B i K

6.3.3 Y RTP B & Non-BYE RTCP $#3C

M2 5310 SSRC WA 7E A b2 2 Hh T S B Ath (¥ RTP B RTCP $) ST, mi a4
SSRC MK, Z5F WA G WG 2 H R R E LA 6.2.1 . AL
5% RTP H{#) CSRC HEAT [RIFEIRI AL FE

N2 5510 SSRC BOAFEAIEZR i OB Rl RTP # SCIR 2K SSRC iF A
R P RIE A IAE

22
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XPREAN W B PIR A RTCP 4R 3C, 558 avg_rtep_size fi:
avg_rtcp_size = (1/16) * packet_size + (15/16) * avg_rtcp_size

Hrdr packet_size & WIHECE ) RTCP 4R TR/,
6.3.4 Y RTCP BYE #R3C

BT 2 6.3.7 RPN 2MKRIET —A RTCP BYE, WS 2
RTCP BYE -3¢, SSRC Sk pakxftt, tnif7E, MEAHMIBRSZAA, B o3 E 5B,
SSRC AR Ja 5 R IEFR AT b, W AAE, I I SIEAAR 026 3 5T

AL, A T4 RTCP ST A i 20 Bk N 4 Bl o AR 4K, 445 ie 3 BYE 5L
Rk 3 E LG pmambers /DI, N iZIAT " reverse reconsideration"H

o I FHIH AR KR tn:
tn = tc + (members/pmembers) * (tn - tc)
o HIL R AR E R tp:
tp = tc - (members/pmembers) * (tc - tp)-
0 [/ RTCP #R3CHL AT 2] tn K AKX
0 ' pmembers {H%E T A H
TEARZ 2 553 RN B TT 23 i e A7 AR 8620 A B IT RIS OL R, IR

AP BUN TR A AU N % o AR SR AR K S IE B I A T . IRl
TEOURD UL, Bt iR 5 Mt AN K BT AR I A 1) ) % B2 5 A0 1K) o

6.3.5 FJTEIZ]A SSRC

S 5FH NAZEA/RME RN A S SN 5HE N2 25 F0HE
SE M CEABENLIE 2O Td, Bl E we_sent iy False. A 7F te-Mtd (M /& timeout
Tyl o, BRNEN 5) K% RTP 8% RTCP RS2 i6 il i A Ak A ) 2. )
EREE I SSRC K9 AL th il i SRR 5 BRI . AROE R WA AR ERE . &
T te-2T (£E_ LA RTCP )45 [aIBE) (RST8] Py &2 3% RTP OCHI i (FE R I%
BB KRR R IE R R, AR A D TE T

RGN RI ], SRS HAT S 6.3.4 () reverse reconsideration &%,

23

PDF SCHFAi ] "pdfFactory Pro™ X AL www. Fineprint.com.cn



http://www.fineprint.com.cn

RFC 3550 RTP July 2003

2 55 R DA RTCP A 1] B S A TS B ) R 7
6.3.6 f&%i e mf i) £

A HE IR E], S 53 PAT N IBRERAE:
o fREmEIKE T, WEBHIFE, REEH 6.3.1 WA IET .
o WH tp+ T/NT5T tc, L RTCP R, tp BT h te i, THH—4
EIR EIFEH S, tn BOE N te + TH. fRRDENBEN the W tp + T K
T te, tniEN tp + THH. AKIE RTCP 30, ARHIE I BE N t.

o pmember ¥ AR R 1E .

WIRAT RTCP S0 AL 4, HIUAME €k FALSE. It4h, avg rtep_size f{H%
B

avg_rtcp_size = (1/16) * packet_size + (15/16) * avg_rtcp_size

I packet_size /2 NIRIA4 i) RTCP 4R CHIA /I
6.3.7 f&%I BYE 3L

M H5HMETTRIER, Kik—A BYE k@ sniLms 5%, B Irm
WL 17 50 N, BIUTH AT MRS, B Y BYE IROCT . IXFPELIEAR
R IE 1R RS AR R R4 BYE R

0 ZHEEEITNE, tp Bk A te, HurTH, B 7A pmembers #J4h 4 1,

initial %4 1, we_sent % 4 false, senders 4 0, avg_rtcp_size i Hik

A BYEfRCIIR/N. TEFUFE. BYEHRXCSEN tn = tc + TR/ H AKX,

0 FFME] BYE HRICH, ANERGUE S TR, R E I 1,
WA T SSRC SRAE, AN BYE SSRC 4 75 A & 70 KkE o 26 1) H & (1) RTCP
BE RTP RS B3 AS 0, ALK avg_rtcp_siize AUAXAE B2 3 BYE $) ST N A 58T .
24 RTP R 3B ASHE B senders; 11524 0,

0 SRR AL I IE R RTCP i 32— 110 Ul kA% %1 BYE $ 3o
XA BYE SO ZIAF 2, IEPEH] T R g A o AESA BRI, X
S35 RTCP #2841 SC Al FH P A% 22 1E 8 19717 5 (10%) -- 5%[%) non-BYE RTCP i SCA
5%[1) BYE.
ANHEE R _FIRNLH e VF A4 3% BYE 4R 301K 2 534 v LB $22 JT 1 AS & 3% BYE

24
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R XANSHF LT Te IR 07 AR S

NS HFYOE BTN, MARARAAGENT 50, S5 H LRI BYE )
3o WAL FEAAT BYE backoff 5%k,

LEATA— PP, MSRA & 1% RTP 58 RTCP [ 25 3% Ak BYE 3R 3.
6.3.8 B we_sent

WK 2 58 BT K% RTP 3¢, A8 we_sent 4 true, L EfHWh false.
K5 EHRIER ERHALZ 5 F RERILE . RS 538 kKi& RTP 3
we_sent 24 false, ‘©F A Ot kiEL i Hi% e sets we_sent 4 true. [
AT E 6.3.4 IR reverse reconsideration Skl b k1% SR ARSI
HEIR o BRI ST —A RTP RTINS S s TR e rhad 4k, N 1E &
(1)K 1% timeout Sik-- G0 RAE te-2T B N B K% RTP G, S 5F B H M
RIEFRP W, KEFHHE—, & we_sent 4 false.

6.3.9 SECIRFHEIRTE R

ABLE T JLANE IR (SDES) 45k i CNAME 453K, il 41 NAME (/N4
% ), EMAIL(email address) . & fit 7 — B J7 ¥ >k & B W
application-specific RTCP #3CSAY . W AR 451X BI04 00 43 B 42 )5 9
IF R A AR, B 2 BRI BRI 5 N 0% CNAME FRITEECR, IX 1 598 T B I PE g
VAN T J3 O 4 BN I 20% K6 RTCP 5 S8 2045 MBS 8. Ikah, JEAR
T AR N A E BT SDES 4kike MARIE AR RS i 5 5E 0 — /N4 o
FEE VU A B A PR A IO B 140 7 40 B 3 T 4l I ML PR K 58, AN A2 3 A5 1 iy
it

B, B I% CNAME, NAME, EMAIL [P FH, NAME 524 b EMAIL T 75
IS, TRA NAME R AW ZE ] P S 2R, EMAIL ANAE TS ZEmT TR, 7E5E
N RTCP [A]FE, #has &Ik CNAME f¥) RR ) SCF1 SDES i 3.

X FIEAT B MA BRI /N1, SES R 5 B, R —=ANAIRE (15 ),
SDES WL B B AN 4aK . XA 7/8 HUIFIA]Z NAME £, 35/ \ANITR) (2
SR 23 EMAIL 55K

i i 3L [F i CNAME i IR 4% () cross-application, 4 £ NN A
cross-application 1fi—21ia1T, BIWAE—ZEAASUECT, BHinr SDES 7

JVATEAE —A> RTP il A8 o A A 2 1 AU AN %5 7 CNAME . SRk 5 425 m) AR
XA RGASRCE T CILER 2.4 715,
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6.4 KIEFEMBEWE RS

RTP HcE M H] RTCP R SCORFEAEMUm R [ i, AR 2 A e Kk
A AR PR S — Tl BRARSCRILE AL, ik 4t (SRY AR S 75 (RR)
A U ME— X, VBRI R IEHE H) SR 315 —A> 20-byte 1R IEHF B4
F MmNt B AR, QR s 8] e 3 TR A AR AT AT V0 K 4 S
#2 RIK SR, HAR ORI RR.

SR 1 RR 4% A H L B AN 2 IR 5 B, B AN N —ANR2D I,
MR B 2 2 UCE RTP Bkl sC . 5 I ANELHE7E CSRC R LIGY. &F—
AR B B G F AR B bRd e e TR BRI 5 1 Ze v h . A TE SR K
RR IV F Kk 31 /MBI 2 B, ZEA] 4 SR X RR KA & BT A i Wir 2 K135 2 s »
HE ) RR 2 # stacked. W1 —/NMES RTCP RCANRESRSE F FTf 2520 1F) RR
3, IANGE S —A MTU 187758 E 5 BEIRR N o T 81 A R 1L B LA
BT IR T LA R A

IR ST R AR I, A RN R I RS R e AR A

profile-specific 7P R, B . T Translator Al Mixer B 2
PELES 7 %

26
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6.4.1 SR: Sender Report RTCP Packet

0

1 2

01234567890123456789012345678901
R I S S S it S S S ST S S At

header |V=2|P] R

C | PT=SR=200 | length

S S A S

+=+=+=4+=+=4=
sender |
info +-+-+-+-+-4-
R
Fot bttt
Fot bttt
+=t=t=t+=+=+=
report |
block +-+-+-+-+-+-
1 | fraction 1
i ot
ot
Rt
e
+=t=t=t=+=+=
report |
block +-+-+-+-+-+-
2

SSRC of sender
+=+=+=+=+=+=+=+=+=+ ===+ ==+ ==+ ==+ 4=+
NTP timestamp, most significant word
F—t—t—t—t—F—t—t—t—F—t—t—F—Ft—t—F—t—t—+—+-+
NTP timestamp, least significant word
F—t—t—t—t—F—t—t—t—F—t—t—F—F—Ft—F—t—t—+—+—+

RTP timestamp

ottt

+=

=+

ettt

ottt

R R S A e

sender®"s packet count

R R S A e

sender®s octet count
e e e e =
SSRC_1 (SSRC of first source)

+=

Tt S S S S S S S

ost | cumulative number of packets lost
Fot—t—t—t—t—t—t -ttt -ttt —F—F—F -t —F—

extended highest sequence number received

=+

B

B

R s S A e

interarrival jitter

S A e

last SR (LSR)

It S A e

delay since last SR (DLSR)
= e e e S e e =
SSRC 2 (SSRC of second source)

+=

=+

s S S S S e

o oo
+=+=+=+=+=+=+ =+t =+ttt sttt st st st ==t

profile-specific extensions

+=

=+

Tt R S A e

SR R = AN 4Rk, e X T profile-specific §7 BB, HUAE S IH.
A e 8 MK

version (V): 2 bits

PR RTP A,

RTCP 3t Ao AR 2 2.
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padding (P): 1 bit

WRE T padding 7, XN RTCP e SCAE R HEAL & —LE b i
padding B, AAEHIME BEIAAEARKREET . padding 15— FBo
IAZZRE B, B O (DURAEE0D . S8 [l e R i in s Sk 75 2L
padding. fEJE RTCP RICH, (A — A HAMEKHR ST 2 padding, PR &
ROCRWE 9. 1 TR I — AN AR I . G, AXFR padding fn
e fa— N, SRR MRS il T padding, padding bit 2
IUNAEIRAAR PR . XS Sk P Bk &, WHX A2, e
LR A W EIEH Y padding bit [UHETHH implementation, ¥ padding hnitZc
Ji R R S

reception report count (RC): 5 bits
AAR SR R s P B, AR

packet type (PT): 8 bits
200 JEARAAFR SCHE RTCP SRR L.

length: 16 bits

X RTCP RICKJE (LA 32-bit JERD) I—, FELA padding (Jl—Eh T
T A AT ORI 3t G G PR AR S3- 44V 55 () RTCP 413, 117 32-bit 7 S H % DU 1)
A R D

SSRC: 32 bits
XA SR ARSI RS AR A

A, RIEEER, 020 T, AEREAS SRARSCH AL . EUEXT A
AL IR AL AT S 45

NTP timestamp: 64 bits

YA KL, A wallclock time (LA 4 ¥#43), XkEmh vl LA
timestamp BGEEORATH . 1 timestamp & MBI S AR, F ok E
(measure) JELEECE (1) round-trip 144k . HafcE HEE timestamp (190 504G FE 4
B 5E A3t /N T NTP timestamp. timestamp Il (AT & PEIF A GFRIR N Al fE
ANTFESNE . 75— DA wallclock ME&SHA R E M) system-specific M 4P&
"system uptime" ) R4, KIXHE W HEH B BE A 22 Sk oF FAH OCH NTP
timestamp. IEFE—NILFEIPIN BRI S, A QA ARSZ ) implementation
e b B Z RS, BT ) implementation #B43 ] [FIREAIIN 40, 7F 2036
EZHT, AN EE LT K timestamp 76 s AL # A ANFI IR, BT LA (AR g
2 BRI s ABEE 75 BN T BN timestamp. A5 wal lclock A2 1)
R I%H B A] 3 (elapsed time) W LL i e NTP timestamp J%.

RTP timestamp: 32 bits

5 NTP timestamp {&¥F—20( 1), fEEdR#ChE RTP timestamp A AHIA 1)
BATCHAR R IR BE N LIRS o X AT R A LE NTP timestamp [F]35 IUE 4T intra- Al
inter-ARIR S, ] AR -7 B 2 X RAl T 44 RIS g . A

28
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KEZVNEO T, AEMABHE PR SC, XA timestamp 15 RTP timestamp nJ GEA
A% . A IE AL, 2R RTP timestamp THELZS AT ELSZI A R, M
AR NTP timestamp >Kit4, L SZIN a2 ik 53 FS A wal Iclock i [A) ke fif
JE M

sender®s packet count: 32 bits
RALFAL G RTP B ST BB, MMERITT IR BIA SR 7742 WA IE T
248 7 SSRC identifier, U EEL .

sender”s octet count: 32 bits
payload B4 (B, ANEHFELEUEEA). WRKEE LA T SSRC
identifier, TIEETEEN . XM HRAG T34 payload i id%

S = 0 A 3 AR A AR A AT W 3 10 3 YRR R R A o A
L R A B A SRR TS Bl S A MR [R5 K 5 1 H20 RTP 4
SCIGETE . U ST T SSRC identifier B, #CE AE WG, S
RERLE

SSRC_n (source identifier): 32 bits
JiTY SSRC identifier, AR I BT .

fraction lost: 8 bits

ISR BURR K% Z 5, M SSRC_n Y5 RTP RS E KI5, LlE ek
Feik, TREBI ARSI (ST loss 7> 9 256 2 JE BUHE) o X XA
FRARCI E i b UH R RS, 8T B VAR B JIEFE . implementation W.H
Sk OAL3. WIS RI N 7, lost ¥ N E . R PR A
HEA RS AIRCE R, MR FRARE R AR RS E R T, A BA R
R R IE XA )

cumulative number of packets lost: 24 bits

MAZWCOTT 4R, SSRC_n YiH RTP R SCE R . & SO TR IR 25 S
Wiy, Ferh RO A SRR B AR, A RAT S, BRATREN f. IR
SCE SCh T BRI R 815 SE A KRR A1, R BT X I BRI AT 4G
JPHlS. Ha A3 HIEQHE L,

extended highest sequence number received: 32 bits

K 16 7655 AU SSRC_n #2311y RTP He 4l 4l 3T v i =i R P SR 16 A7 1)
PIEFPHME, WH Ao 1o EREBWERITAAI A ZEAR K, Rl 1l AN A
PWCE 2 AN R P S MES

interarrival jitter: 32 bits

T RTP Bk 3 interarrival A G837 2 4k4E, LL timestamp H
JCRAEE, TN SHE. interarrival jitter J €k D M2, D
RS R R IEF ARG . NIRRT N, ST PRANRSCI) “ A& 4 )
(the relative transit time) [ 2; AHXHEHII ]2 — MR SCH) RTP timestamp

29
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ANBEBCE NP 22, e R oo .

R Si JEHC i 1 RTP timestamp, Ri J&7E RTP timestamp HJCH R i
FIEIE], A, S THRICT M j, DAfLLFRIEA

D(i. J) = Ry - Ri) - (S - Si) = Ry - §)) - Ri - Si)

£ I SSRC_n M BNE AR SC i I, #E interarrival jitter,
FHIXANZEAH D A1 E—/M P BA AR S 1-1 CR—s@ SR 8D,

J(i) = J(i-1) + (I0Gi-1, )] - I(i-1))/16
B A — AR A I, AR M I .

jitter DA EIX A AXTHE, BLALF profile-independent monitor
X AN TF] implementations >k [ &5 A IE 6 0 iR R . B L R & AER —B
estimator, M9&i RECE 1716, AR LF i s 4 Le A& 2 e sioRk [22] . H %
A8 — Mo 55 6.4.4 1T T AR AR STHF LI AL S iy G35 11 5% ) 45
A\

Teo

last SR timestamp (LSR): 32 bits
NTP timestamp (ULZF 4 #) [Hhin) 32 f74F k MR SSRC_n K [y s () RTCP
SR. WA A SR, WK EAE,

delay since last SR (DLSR): 32 bits
TR E XA BB YR SSRC_n K1) E—> SR B IEABNAR & Py 7]
B%, ok 1765536 12— HIT. AR HAHCE] SR, DLSR B B A% .

il SSRC_r 7R AL AN 41 35 o YUt SSRC_n AT LU iad 22 e o Bl 3]
SKIFA] A SR THS SSRC_r I RIFMEREEIR . HI I-— SR timestamp(LSR) &K i1 5
SR [ETERIS ) A-LSR, SRSk 2 AT, 3K [ PR AL R IR 4 2 (A - LSR - DLSR).
£ Fiig.2 AT MERE o I 1) HI N BERI A 275, [R5 e R i) R
H 5“7 (Colon)&7s—A> 32-bit il 73 B> 16-bit BHH /14 16-bit
NGB o

BRI LR R AT BEAT AR XS BRI IR , {H I & T DA — R ARG R =
PR .

30
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[10 Nov 1995 11: 33: 25. 125 UTC] [10 Nov 1995 11: 33: 36. 5 UTC]
n SR(n) A=b710: 8000 (46864. 500 s)

ntp_sec =0xb44db705 v ~ dIsr=0x0005: 4000 ( 5. 250s)

ntp_frac=0x20000000 v N Isr =0xb705: 2000 (46853, 125s)
(3024992005, 125 s) v A

r Y ~ RR(n)

|<-DLSR->]
(5. 250 s)

A 0xb710: 8000 (46864. 500 s)
DLSR -0x0005: 4000 ( 5. 250 s)
LSR -Oxb705: 2000 (46853. 125 s)

delay 0x0006: 2000 ( 6. 125 s)

Figure 2: Example for round-trip time computation
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6.4.2 RR: Receiver Report RTCP Packet

0 1 2 3
01234567890123456789012345678901
e e s S s ot S U e R R S S e
header |V=2|P] RC | PT=RR=201 | length |
T e e S e Tl s or e T
| SSRC of packet sender |
+=+ =+ =+ =+ ot ot st st s S S S s s s s s s s S S S S S s s s s s 4 s

report | SSRC_1 (SSRC of first source)
block +-+-+-+—+—+—F+-F+-+—F+—+-+-+-t-t—t—t—t—F—F—F—F—F—F—F -+ —+-

+

1 | fraction lost | cumulative number of packets lost
Fott bttt —t—t—F -ttt —t—t—F—t—F—F -t -ttt —F—F =+ —+—
| extended highest sequence number received
Fott bttt —t—t -ttt —t -ttt —F -ttt —F -
| interarrival jitter
Fotot bttt —t—t—F—F—t—t—F—F—t—F—F—t—F—F—t—t—F -t —F =+ —+—
| last SR (LSR)
T T T T T R S e S Y Y S Y Y
| delay since last SR (DLSR)
+=+ =+ =+ttt ot st st s s s S st s s s s s s S S S S s s s s s s 4 s
report | SSRC 2 (SSRC of second source)
block +-+-+-+-+-+—+-+-+-+—+-+-4—t—tttttt—t ===t =+ —+-
2 : 000
Rt = o e e e e e ey e e e e e e e e Sl ey gty gty s e e el e e e el e R

— o — o = e— o — o —

+

+

| profile-specific extensions |
e e S T S e s Sk S SR

bR THROCEAL R 201 F1 5 AN R IEFAE S (NTP R RTP timestamps Fil
sender”s packet fil octet counts) MHERAL, RR k% =UF1 SR & —FEHT,

U R AT B AL B AR 1, 20K A RR fROC(RC = 0)JR{ER & RTCP
LK

6.4.3 ¥ & SR M RR

U ST A AR R S R R AR IS A T A Y BN IR 5 B, profile M i%
X SR HI RR 5 X profile-specific ¥ Ji&. XA LN AL T X 55—~ RTCP
W, e RREE /D R{EYE (overhead):

0 H/DWFB (KA RTCP Skl SSRC 40

o HTR RTINS, RIRISATAE profile "IN H T ARG g fE o e Ay
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SEMER T 5 AR T LLYS R 4k

P JESE SR B RR KR DYy, R Tt B2 e IR R AR o o SR BN
ISR HAR L, IBAXS T RIEE KU, RS S BN, e HHERE
et A o R S AT (R S, Bl A% o B A IR 7 B g
175 BIPRS NAZAE RC R AR IR

6.4.4 SR 1 RR KIEHT

MO A BN Rk, B I e FI 5 =5 monitor
AR, ALY RATER B8 et Bl R g I 82 SR B I, DX 3
AR a5 ] LURI A profile-independent
monitor £z RTCP R LT ANELNCAH M) RTP $)3C,  Z At AT 1IN 45 141 22 4 53 11
PEfE.

RIAEFAT DA s el 75 2 SRR HCR T AN R A IR 22 0, i
I R BA I [R5, AR SR R B o T LA PN RAS B ZE (Al T4
R 23 R iR o A5 NTP timestamp S22 T 1 FH W AN S i i) g 1 2 (R o B0
o REARXT i Hn g td timestamp 5 BhZE ML, TR AT encoding-Fi
profile-independent Ji & Al ik 1T A

PRSI — M7 PN BRSO 5 0] B R Bl S0 5 2R o RBIIHR ST 2 2K 1)
ZEAE R T TRIBG I () &R AR . b — N e A ) 2= (B Fe T TR BRI
WIEE RSS2 P 5 LRl I BR 3 N 4 S0 5 2k % (loss fraction). 41
RS EELEZ, AN IZE &R0 $(Fraction) #H55, B UA—x. 1J
DLl 25 ek [ NTP timestamp [F) Z2{E Ik LK THE R (rate) . A7 2&/s. #
AL FPR) I ST 00 S R A P il 2 25 2R T o SO B P 41 S A 508t T SRl i 25 2k
gt ARk, filan, 5 MRSCER 1 s/ 1000 4~Z 2K 200 4.

% =77 third-party monitor n] LUR] I &k 2 45 S U5 35 28 far i 2 RN A V2

A EWAR ST T B N T3 B % 3 4 TR S P 3 38T K/ o -] DU

R T REGIISCRANTER, I F e ks o EPI8 8o K
CEE AR R PR SO D it NI &L & (throughput).

cumulative count FHH i SC Z{E GEXT K3 (long-term) i 3¢ & Kt AT &,
k% T cumulative count 4b, fraction lost 33 Atxt AN 45 1146 1 (short-term)
PV o 2 0 R RT AR A5 K LA 2 THCIR SR BN 0T BEAA I Iy B Bl 15
[F] B A2 15 2 5K DL 2 T WRR e Bl s L el — MRS, XN E T .

interarrival jitter 44t 7 5 — AW ZE 1 I =N LE] . RCE R
PRERFFELIIMZET Jitter measure FRERFHE HHZE. Jitter measure &3 7E T3
packet loss HisGTi7R. interarrival jitter 3 & jitter 263 & IR 1 — A
PR, JEAREACALEE, 172 N — AN B ) _E it 2 AN 8 ) R SR
XPEE, it LN, RmIN. b T EARERCERTL, jitter ZHIF—A
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KX A B T, RARE

Kk jitter 25T RTP timestamp, ‘&% 4R S0 — N E RAL I N
25 AERFE I 2 5 SO 2 (I AEIR FR K 7 ZE S5 T 51 jitter. fROXFf
[P LEIR [¥) var iation 23 755 A SCI AR AL R 1T N K 2 o R I A 25 AR A0 )
KA R it ¥ BT 4R ST timestamp J&—AE 1, (HEHIAS LR F-— B2 R %IA .
fEHHT Variation in delay #fiS2i/b 7 i AT S &IV jitter [PRSE, {H
SRR RE SN E N F RN . Y jitter THEAE XTI, Ky aEiR 4
(1) variation Jrid O o Nz, X EEM LS Jitter BAAKAD,
SEARRERT I oK . SRR/, X EAG B

6.5 SDES: ¥E#iA RTCP L

0 1 2 3
01234567890123456789012345678901
e S S T e s Sk S R e
header |V=2|P] SC | PT=SDES=202 | length |
e e e e e e e e B e e e S e e
chunk | SSRC/CSRC_1 |
1 e S S T S s Sk S S O
| SDES items |
| oo |

B e e i == ph et Sl Sl S e =t b b gt ot it Sl S e it it S S e e e a

chunk | SSRC/CSRC_2 |
2 e S S T S s Sk S S O
| SDES items |

I ooo I

B e e i == ph et Sl Sl S e =t b b gt ot it Sl S e it it S S e e e a

SDES 3 & =2 ghi, Hisk, FEANEZEZAS chunk 4%, A chunk 2
RS chunk FJEFRN item 2% . item 27 [WZE T IEH BE P K.

version (V), padding (P), length:
[l SR (LA 6.4.1 %)

packet type (PT): 8 bits
i 202 FRIAAAL & —A> RTCP SDES 3L

source count (SC): 5 bits
X SDES 5 1) SSRC/CSRC chunks & . Z & M HMEEH .

chunk J&H— SSRC/CSRC identifier AENEHZK item 414k, item
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M G SSRC/CSRC 11145 & o chunk 42 F 32-bit (i A ITIE 1K . item 45—~ 8-bit
PRI, —A 8-bit #ild N & (text) K ZE (AMEFEXHANFZIHR) 7R
T . text ANREEIT 255 A7, X5 7 EERE T RTCP a7 %5 v FE /& — 21

text fii [l UTF-8 4ifdff), £E RFC 2279 [5]" A ik, US-ASCII X Fh&fid
()74, ANTFEHAB gAY )7 22 . multi-octet Zwftd 23 i & 5 47 i B e A 4L
B A FRAR IR o

ltem ZIELEM, B, FFARZ item BEANIUIHA 32-bit 5. Text AR
PLZE (nul D) SRES S, PR 5548 multi-octet 2wt 6 25 7B . chunk T Ttem
TN gE 2 ARG, 0 AR 2R A Ttem oK
TR, FRMFWZFRAKEST, H2WmRIEAR T 4> 32-bit ik
Gt MR IS 4. XA S RTCP kbl P ALARIRIE 7 &40 B 1)
(separate). 2 item ] chunk & & IME T .

L R RILE M EATH SRR SDES 3T (JAlZE K RTP kA
SSRC —Ff). Mixer ¥4u2 chunk ] SDES i 3 & 25 & 825 SDES 1 B fr vk Ui ,
R IR 31, Wt RIEZ AN SDES . (LB 7).

SDES items [IAKAE N —F @I, H 5 CNAME item il , XPridk
FHEE Gtem W] BEAOR R E 1) profile 5 1, H 2T 1Y item 28R HE 2 Ml 2%
e ST =P By R
profile-independent . FH . i N item o] LLE L [7] TANA i R AEHE 2 profile
HoE S5 15 7).

6.5.1 CNAME: VSR stz SDES Item

0 1 2 3
01234567890123456789012345678901
F—t—t—t—t—t—t—t—t—F—t—t—t—t -ttt —t—F—t—t—t—t -ttt -t —F -t —F—+—+
| CNAME=1 | length | user and domain name
F—t—t—t—t—t—t—t—t—F—t—t—t—t -ttt —t—F—t—t—t—t -ttt -t —F -t —F—+—+

ONAVE FRUAT BA A%

o PR I R P EE, BEAL M HE A SSRC AR iRAi 2 %, CNAME
item 2N A\ SSRC A iR A% IR (sender 5% receiver) 11455

0 [A SSRC ARiH—#E, CNAME ARiHWiZ4E—A RTP ik bl & 5%+ &
ME— 1]

0 XPBLEAE—RHIMK RTP LG F — S HE ] 2 Gk T RSREME, N
HANZ 55 5E
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0 A TS =7 I, CNAME MY 55 R e AN N ) e 2 58 467 5 o

PRI, Wi ATRERT TS, CNAME NiZe VA & T35k 1. T i g ix L
K, AR R R 2, AR profile sE X T A8 HEVEAE . CNAME item
NaZA " user@host" 4% Bl an SR AE 5 H P RGEHA user T g4 " host" 4% 2 o X
TR, "host Bl A B2 AU S s s 14 A Y (1) 32 M144 , 7E RFC 1034 [6],
RFC 1035 [7]1F1 RFC 1123 {5 2 T [8] 7w L T k&= BUE7E RTP Il 51 FH K
FLHFIRRAE ASCHL 7R 1 EALE A bk . B2, 1Pv4 HR AR UE ASCHL 7R 4" ik
yHakd, tny dotted quad, 7E 1Pv6 Hhihik & &on h—4 Nkt B 54
FFM%CT (W RFC 3513 [23]). HAh bR A A A ASCH 2o A A H M —
SEATCL T o AU NIARAEHE, Ty HLigk % 7 A& B NAME item. 2R1M
FE e E A HR ME SN AT 1S B T SE M o AR IX ISR N IS AT 11 N FH B i
ASCII KRtk

fl i doe@s leepy . example. com”, "doe@192. 0. 2. 89"} " doe@2201: 056D:
112E: 144A: 1E24" . AT H B FBLR S, 191"sleepy. example. com”, 192,
0. 2. 89" "2201: 056D:: 112E: 144A:. 1E24",

il 4% 5 NAZAE I — R o, R Finger™ s tal K" # ] LA,
W, e SR A AR NS WAARE S 5EE emai | kAT

Up SR Y SEVFAE T 2 AR — VR e AU, AR AN 1 25 BN T S 1
bR NI U SSRC R A U, B NI profile 45 CNAME ARiflE
SN TS o

1R 2% 15 O CNANE,  CNAVE 307 2 (97 AR RE R 058 . S 2
42 X (cross-media) B RghsE, /45—~ T FLif) CNAME #5it VA0 T HL L ol
i

I R T K 3 1% 2 VR B FAAT W9 4% M ik 4 /e RFC 1918 [24] 1 1¥) NET-10,
AT DA S 4 e — [ W g bl . an S A FAE 4 B FnEE L 8E 1P 4 3
OSFERER I ) AL I RTP 25 1#) Translator 4 RTP ) ST ) 3% 2 A SL W 5%
225 CNAME [ANME— (L RFC 1627 [25]). AbFHIXA a] sk B A% At —Ff
A {fi CNAME ME—[P)/py, XKLL T2 Translator 3 FA 45 Hikikfr) CNAME 2 A fT
ik, - HIS ] B AN B F5 FAAT Hotik

6.5.2 NAME: H 4% SDES Item

0 1 2 3

01234567890123456789012345678901
i e T s At I R L S S e s e (L L L S e S e it
| NAME=2 | length | common name of source 0
i e At I R L S S T s e T L S S S Y
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A PR AR IR K B 52 4 7, 5l8n "John Doe, Bit Recycler™. 1w LLH]
AR, SN TESVOXFEMIN A, X EEAEREA, Fdh S Eme
(R R I%IX L Ttem A Z CNAME. Profile w] LGS X FEMIASME . NAME {8 % /b 1
SUEWIN N ZEE . BRSNS 55— A FER .

6.5.3 EMAIL: EE-FHBHbHE SDES Item

0 1 2 3
01234567890123456789012345678901
e T S s A o S A ot T S e R 1
| EMAIL=3 | length | email address of source 000
e T S s A o S A ot T S e R 1

Emai | Hudik & Xk 20 0L RFC 2822 [9], f5li™John. Doe@example. com'™.
EMATL B 7523 15 T N A& 1€ 1

6.5.4 PHONE: Hii55H5 SDES Item

0 1 2 3
01234567890123456789012345678901
F—t—t—t—t—t—t—t—t—F—t—t—t—t -ttt —t—F—t—t—t—t -ttt -t —F -t —F—+—+

| PHONE=4 | length | phone number of source
F—t—t—t—t—t—t—t—t—F—t—t—t—t -ttt —t—F—t—t—t—t -ttt -t —F -t —F—+—+

HL G S A g ks X ok “+” BUCEFRAS . f5ildn, "+1 908 555 1212" /&3 [H
(RS R

6.5.5 LOC: F P HbBHsefr SDES Item

0 1 2 3
01234567890123456789012345678901
F—t—t—t—t—t—t—t—t—F—t—t—t—t -ttt —t—F—t—t—t—t -ttt -t —F -t —F—+—+
| LOC=5 | length | geographic location of site ...
F—t—t—t—t—t—t—t—t—F—t—t—t—t -ttt —t—F—t—t—t—t -ttt -t —F -t —F—+—+

ANF R R AR B I PERSFERE o X T2V, A7 "Murray Hill,  New
Jersey" W EHLE T, X T— NGB UELE RSE, 747 5 "Room 2A244,  AT&T
BL MH"RJ fEA 2 &ridi. VEMRALREE 1 implementation FI/E(H k&), {H2
RN AT RS B profile KA. B T 8)3HL, LOC N IZESTEIN
JETE
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6.5.6 TOOL: M FHEYL T HE4% SDES Item

0 1 2 3
01234567890123456789012345678901
S e g

| TOOL=6 | length |name/version of source appl.
F—t—t—t—t—t—t—t—t—F—t—t—t—t -ttt —t—F—t—t—t—t -ttt -t —F -t —F—+—+

— AT R AL F AT BRI AR RO N IR RRAS . i, “videotool 1.
2", XUefE BT EE I, 5 Mailer B¢ Mai l-System-Version SMTP SkAHALL. 7F
23T I TOOL AR AR &

6.5.7 NOTE: J@HI/IRZA SDES Item

0 1 2 3
01234567890123456789012345678901
S e g

| NOTE=7 | length | note about the source
F—t—t—t—t—t—t—t—t—F—t—t—t—t -ttt —t—F—t—t—t—t -ttt -t —F -t —F—+—+

TIHZIXA item EGE X, profile AJREMIHIE X T X sbal & H e iE
X o NOTE item HRAHARIEH I AT A9 S, F1Un "on the phone, cant talk",
BUAETE S, A item v LURSRAB BB IS AR NAXAAH & k3 A AR
B AR A 2 5B A R, DR IXRE 25 BRI R s i 15 F CNAME
A, IS9P rEfe . REae, AMNAEH PN E R item BURTE
quote-of-the-day ' [ 54 .

MBS 2 J5, Wos NOTE item nRE/REEEL, 1fjJLE non-CNAME items %
NAME [ a3k, 3XFE NOTE item wt v) LA (5 FHAB#R 2> RTCP i v 4%
B EATEERET, NOTE item B LA[RIFE 38 26 RF 4L 1) 45 4 — B A {H & DL
(W4 BRI A s . AR, an R ICE EIR /N AT TS R 52 20-30
RTCP [k N % AT W 21 NOTE item, S wh V1% 18 2 NOTE item JEVGEK .
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6.5.8 PRIV: FAAF R SDES Item

0 1 2 3
01234567890123456789012345678901
F—t—t—t—t—t—t—t—t—F—t—t—t—t—F—t—t—t—F—F—t—t—t -ttt -t —F -t —F—+—+
| PRIV=8 | length | prefix length |prefix string...
F—t—t—t—t—t—t—t—t—F—t—t—t—t—F—t—t—t—F—F—t—t—t -ttt -t —F -t —F—+—+
| value string
F—t—t—t—t—t—t—t—t—F—t—t—t—t—F—t—t—t—F—F—t—t—t -ttt -t —F -t —F—+—+

A item FIok e SURE 1) 2k &% application-specific SDES ¥ J#. Item {45
— N length-string XL SCTHTSE, SR 5 A2 (E HR EE 70 900 4 1R300 40 R 8 7 22 1)
G AT IR 8 LUK . BT a2 e PRIV item SRIE), — g%y
AN B I E 1) PRIV Ttem ARl NG o LR BT NV 44, an R
B b AN TR bR R . SR AR I SEAR R #E, AR N
I

B8 T item K 255 AT L2R2S0], B DUATSE N 200 B, XA
A AR ) RTCP A1y 58 ANNE A, AN D36 A2 P A7 N FH FR) i A T A5 75 5K

SDES PRIV HIZEANS HT IANA VM, 2ot S FE sl sg 4 2K PRIV item & H,
TN E LANA V3% R B S 1) SDES item 2K, IXFEIA T ERTE T, XBE
I FH 5k a7 B R i AL S R R

6.6 BYE: Goodbye RTCP Packet

0 1 2 3
01234567890123456789012345678901
S

|vV=2]P] SC | PT=BYE=203 | length |
s S S S
| SSRC/CSRC |

s S
R = R e e e o o o ot et T NNt

(opt) | length | reason for leaving
F—t—t—t—t—t—t—t—t—F—t—t—t—F—F—F—t—t—t—F—F—t—t—F—F -ttt —F—F—F—+—+

BYE i LK /s — AN ANEA TR IR

version (V), padding (P), length:
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7] SR ARSCHR AR (WLEE 6. 4. 171D,

packet type (PT): 8 bits
5 203 FRIRASR SC S —A> RTCP BYE i 3.

source count (SC): 5 bits
A BYE i 3CHR 4025 1) SSRC/CSRC identifier (%R . W B MHE .

HIE BYE FRICAHLN ILER 6.3.7 AN 8.2 7Y,

R Mixer 2053 7 BYE #3C, Mixer W iZ%fi ] A& 2% BYE # 321 SSRC/CSRC
identifier(s)A L. i Mixer CH T, ‘BMNIZKIE BYE #ROCKHR S & b 2]
2P AT T BRYERT [ U SSRC identifier. BYE #RCHELE —ANE R, BEIL
Jo B A R IR B I R R ) S0 B, il camera malfunction” B "RTP loop
detected". FZ47H 5 SDES 4 [RIFEMIZmIL . WHRFFTHE R —A 32-bit i1
REF TR, PREMASUSER . MR ARE, BYE T4 32-bit iU
FHHEATFB . XA padding 575 RTCP Sk P A7 FRIRT A2 40 FF 1.

6.7APP: MNHZE XK RTCP R

0 1 2 3
01234567890123456789012345678901
F—t—t—t—t—t—t—t—t—F—t—t—t—t -ttt —t—F—t—t—t—t -ttt -t —F -t —F—+—+
|[V=2|P| subtype | PT=APP=204 | length |
F—t—t—t—t—t—t—t—t—F—t—t—t—t -ttt —t—F—t—t—t—t -ttt -t —F -t —F—+—+
| SSRC/CSRC |
F—t—t—t—t—t—t—t—t—F—t—t—t—t -ttt —t—F—t—t—t—t -ttt -t —F -t —F—+—+
| name (ASCII) |
F—t—t—t—t—t—t—t—t—F—t—t—t—t -ttt —t—F—t—t—t—t -ttt -t —F -t —F—+—+
| application-dependent data
F—t—t—t—t—t—t—t—t—F—t—t—t—t -ttt —t—F—t—t—t—t -ttt -t —F -t —F—+—+

APP i 3L 25 81 N FH B A IR R PEAGRIG B, AN T SR Y A . 206
ABLEARAR K APP 144 7o IR 2 )5 RAE 5 v DL BB 58 N, BT 32
SCAPP 3T, ANELFRIUAIAZ I, JF H A RTCP H ST 1) 1ANA V31 o

version (V), padding (P), length:
5 SR R SCHEARAIR] (WL 6. 4. 171D,

subtype: 5 bits
A DME R FRBR R VF— R AU APP R SCAE— N2 N X, B &8 TAT
i () application-dependent ik .
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packet type (PT): 8 bits
W 204 FRUAAHR TS RTCP APP 4R 3.

name: 4 octets

SE CAPP RSCARFI I NRIEFE, W55 FE (AR A N, Y AT RERZW ) APP . 3C
ANIES S L 0 B T LA R N A% 5, AR R T SRR Y 7 A e
I FHE SOFTRSCRIU N o i BUAR A ARIEAR T MR K se pAokik #6407, KR
SRR AT 48 TR MR AN IYAS ASCHE FAF P41, X K57
BERVINE B

application-dependent data: variable length
Application-dependent il n] LAE T DA HELAE APP 430, &g Y
FIRRETIAN & RTP A5, W02 32 LURF IR 4K

7. RTP Translators and Mixers

k4 T i 2G040, RTP S Hi"translators™ fl"mixers" (M, Al LT EAT]
F B RTP R rh a2k . BARX AR X B SCRrgh D in 7 2 2%, 1X2EThag
PSR T 2 W A 1 e DRI DY 2 9 X0 T ) HH R T o 7R3 2.3 TR
T Translators F1 Mixers (4 H & 7E 55 K BRGS0 B IGO0, XM 2 n]
HEAFAEN o
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7.1 AR

—/™ RTP translator/mixer 4 T AN o2 AMERZLT) "cloud™ (=), 4
IR, BF—A> 202 H a0 4% sl AR S B s b 22 Fk B i RAL S 2 14 B Fl g 1 8%
A& LR R RN O e . (MZ 2 B translators, 1 1Pv4 Xt 1PV,
2 HILAE cloud PAEXS RTP AARHT WD — ARG LR Z S RTP & ifi# it
Translator =¢ Mixer /lx55, (Hi2iZ4H 2oy sk,

J3 T Bl 1k Translator 5§ Mixer Z2ZEM Ay R IIEN, NI T Hr eI -

0 FF—ANE— RTP 2% Translators F1 Mixers 451 2, B 240
BE—ANSE (M, Hibk, SR BSOS X TR, BE A Mg

EnbEE.

0 HF—FMINYRA R EAREA IR Z 1 Translators 5% Mixers JfHk,
53 A E AR k22 HEABAT T 170 ) 43 195

RS, BT 1 A] LA R — Nk 24> RTP Translators 5§ Mixers i {5 [¥) RTP
A R G L HAATR]K) SSRC space, Ef, SSRC identifiers frixXyb&us 24 &
M. 25 8.2 Wik T oh oM k473, SSRC identifier J&ME—11, fEIAE
R T

St FANR B AR H BT T AR Translators fil Mixers, il s nsli#s
BRI, SR EE R R L gt AE 2 R kA — A e A Rk ) A
il Translators Fl Mixers [1][X 5] )& Translator 237 ({3 i A [ Y5 1 B it »
1M Mixer R EATE I — B :

Translator: Hj % RTP #iOSCm A A2 &A1 SSRC identifier; iXFEHE]
ik AAS R AR S i 7[R Translator, BiJE4%47 T Translator [ 4%
Pht, sz E T LI AN YR . —SeSRAY Translator A] DU AR I8
L (RBCHE i AT Se) T A e AR H I 1 4 D A RTP H5e s 24y R AR ) % .t SR %
PEARECIEAR SO T A — AN, BUE A, Translator DAZ0 F 545 fir Hi 1)
WL HEF IS o B EFEAH R R B, el B A BRI 2] Translator 1)
EAE, BRAEe Tl e ik aniEdsH T payload type S e fLfHbhL .

Mixer: M—/NEKZANYEERIL RTP B, mReccR 5k s, AR
JrANE R, AR . PR 2 NI IR RS AN TTRERT, B EA Mixer
SAETRZ BN, B A R B O, et 2 FPE U . Rk, BT Mixer
U ) P ERE AR SC L2 L Mixer H CU) SSRC identifier brill. 24 T IRAFUR I
B4y, Mixer NMiZWEAbA 11 SSRC identifier %] CSRC identifier £, R
Mixer [ 2U513E, B0 E CIK) SSRC identifier BRI SIS HR S
CSRC £+,
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PR EN T, Mixer BCA77E CSRC & H S it it vl LA 32 (¥, R MiX 5|
BT Sak, B IR YR A A BRI £ o

EAR S UK REH N F TP, Mixer #HEL T Translator FDCFAFE T4 H AT o i
BRI Ay — Ry 98, RIS IR 22 Y57 S N it A2 9 R 1T, SRR ATy 58 (134 2 1R =
B, B H RO AN R s RS AR G T AN IR DB T, BRAEPAT T i
gy Mixer #HIHLET. Mixer FIRDA5 B0 I ARt G B ISCE AN Re 0] JEUUR A T
inter-media [F)25, W—"Z 84K Mixer il Lk,

[E1] [E6]
I I
El: 17 | E6: 15 |
| | E6: 15
Vo M1: 48 (1, 17) M1: 48 (1, 17) vV M1: 48 (1, 17)
ML)---——— - B I ><T2>— - mm e >[E7]
n n E4: 47 N E4: 47
E2: 1 | E4: 47 | | M3: 89 (64, 45)
I I I
[E2] [E4] M3: 89 (64, 45) |
| legend:
[E3] ---——-——-- >(M2)----—------ >(M3)---—-------- | [End system]
E3: 64 M2: 12 (64) A (Mixer)
| E5: 45 <Translator>
I
[E5] source: SSRC (CSRCs)

Figure 3: Sample RTP network with end systems, mixers and translators

Fig.3 245 T Mixer fl Translator, [#i&ZA1%F SSRC F1 CSRC identifier
. B, KRG EMIE (LLEd4), translators & —fJE (UL T @
%) FMixer SEME (BLM 44D, £55 "M1: 48(1, 17)"fi5 4Rk SCE I i Mixer
ML A=, HiM1™s (random) SSRC HIBEALE 48 FriH. P4~ CSRC identifier
& 1F1 17, M EL FIE2 (4R 3CH1 % SSRC identifier 5 DUk 1.

7.2 ZF Trandator AL H K RTCP

3 7 R0 1 B RS AT R 2R T, Tanslator A Mixer 24204k # RTCP
WS, ERZAEDT, EN1E5 WLk 7 A RTCP R 34 IF, W4E SDES 15 &
AEM SR BL RR R, XU ST (1) gk A AR SCI Bk B S Translator B2
Mixer [ £ [¥) RTCP [a) R 52 i firt A& 1) o
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WA B SRR S0k Translator, 1 WAANAE 22 8 bk AR 36 sk 2 () 2k
7T EH, nTRESRIFER AT M4 RTCP MBS LRy XL 4
payload ] Translator 2Zi7E SR F1 RR 15 B A sk B (9 248, X REs AT RE
KA (R4 o A T iR . X 26 Trans lator ANV fi B R 1) 6y HY RTCP #) 50, —
ek dE, Translator ASNCEE MASFIJER SR B2 RR RO B— MR,
h AL Sy AR HE LSR A1 DLSR 355 1104 o ZaE 32 ) 2 (1 kS A 2 o

SR sender information:  Translator AERH ) kIEME B, HY %
M= FEBCRI) SR ST, A4 SSRC,  dn S FAL K, (H & MBSk 1L
fHFE. W Translator 5% T Hdligmity, #HiZiciE sender™s byte count
e AR WG I TR RSO A — AN RO, A i "sender s
packet count™i. IIHEMAE T timestamp JiE, AKAEAE SR IR ICHRTP
timestamp™i

SR/RR reception report blocks:  Translator i % M —> 2z il
FIRAR & o TR LR T ) S8 A & . AR SSRC. W Translator
WA 2 AR RO TN RO, IF B 18, S ROk
1 fli"extended last sequence number™isiEATAH i HRAE, XATREIR R A%, )
Ui E oL, WA IR R A 720, Translator gl iRANANME s I
HECEIET A ORI ZE GRS o — RN R S S e AT R RN A

Translator A% [ ¢ SSRC identifier, {H] DLk ML — Nk Atk
TAL PR S « X g A E#:M) =, each corresponding to the
translation of the data stream as sent to that cloud, X h#2I5cdR & %t
5% 2252,

SDES:  Translator A2 SDES 15 B i i it e AT I —A> = il 15 5.
B TRE, 40 dn B 58 B, i H non-CNAME SDES 15 5. CNAME AZR# A
) 5 H ke A 1F SSRC identifier collision detection T/E. R O RR IR
() Translator W72 & 3% < T H O SDES CNAME 15 V45 IR EL400 7 H . RR 4R
Mz

BYE:  Translator ANHCZIHT R G BYE . A2 1wy i i HH S0
Translator A% BYE /4N 2, H HALS LAFTAT M 45 A = T
SSRC identifier, W 'E k% T HAWRE, MEALH Translator H 1) SSRC
identifier.

APP:  Translator ANCgZZ KR M % APP 41 32

7.3 7E Mixer H /] RTCP 43

WEAR Mixer ZE R H CHPBT BRI, E AT SR B2 RR#R3C, ML
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2P A BT IR AR

SR sender information:  Mixer Aifid NETRS IR KEEER,
FPRREEAEIR AN ER T« EA—FEIDE, Mixer NARKHE KIS T RS
BRI I AL AT B SR SC, ARG AE AR A B AR E I 5 s eIk .

SR/RR reception report blocks:  Mixer ZEfE— A=A AN H K
PR o ARG DO ENTRIZGH AR =, AR S KRG e =, HA
AR AR & AN — D it 25 e W =, B IELEA S SSRC (A 2
CSRC).

SDES:  Mixer i m% i A3 —> = K (1) SDES 15 &, (H2nlfig, 1l
TR E vE BRI, ATLABEHY non-CNAME SDES 1 .. CNAME 52514 Hif In) 4 >k 7t
YF SSRC identifier collision detection T /. (i Mixer 2E/k ) CSRC #1| & H
[¥] identifier ] it 5 2 R 484 i ¥) SSRC identifier #15¢.) Mixer W70k i%
KT H ) SDES CNAME 15 B3 S LeFlie 17 H b SR 8 RR # L = .

WEAR Mixer ANBEHT 1) HY SR 8RR 3, "EA T2 MR RTCP 4R S rh H2 HY
SDES # 3. A TAifE 945/, M SDES i 3CK K chunk T BES#E A Rk — AN —
) SDES # 3¢, A Ji5 stack 7E M\ Mixer K[ SR 82 RR - 3 I 53 SDES i 3 11)
Mixer £ tb—ANH—JEVNFEE £ 10 RTCP 4598, MR GIR LS H K, HIXEA
TR Mixer [R3E T 2. [FIFER, AEROISFRE S SDES #3C Y Mixer 43 L
— AN TR R AR R RTCP 30, [RIFF IR A2 IE A I R g S0k F 2 5
Mixer P 1 e A A 1

HAT i\ CSRC identifier [¥) Mixer nJ G A £Ei# % (refrain from) [ q i H
SDES CNAME. XF55 T, P4~z I SSRC identifier space &ML, Ful
fath, XMHRAERB A TR AN BRI S

BYE:  Mixer WAZ0HT a4 BYE $R3C. BF 52 1w a) R IR SCH) Mixer [
K% BYE LK IEEZN =, &4 LUAT#ar a4y AN = 1 BT SSRC
identifier, IR KIET HAWE, NS Mixer HEW
SSRC identifier.

APP:  Mixer XJfi¥ APP - 3 /& application-specific [,

7.4 RERH Mixer

—A~RTP &5 GE5L14 Fig. 3 Bz il Mixer Al Translator f45%. Wik pii
Mixer JEZZIBEHT, 40 M2 A1 M3, Mixer W BIMHRSCTREC RS T, F—
M2 identifier ) CSRC list. ZH A Mixer WiZH B4R A AR
1) CSRC identifer FIVA A I AL SSRC identifier KA fir iS4
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4 CSRC list. iIXAEE Y, sty M3: 89(64, 45) ) M3 7 o 70 V&4 ZUBEH Mixer
0L, Wi identifier £ T 1540, ZIMASPETEN.
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8. SSRC Identifier 9B Fn{E

RTP LA RTCP i SCAR £ B #7417 1) SSRC identifier & —BEMLI 32-bit
5, FERTP SXiE N AEME— 11 o PRSI AL, LA [A]— MW 2% B[R] I ) sl k2>
THIEBEAR R ) o

XFF identifier HJRM b Z A (Ban—A 1Pv4 Hhlilb), PR HibE
ANME—, [K2h RTP translator F1 mixers RVFAEMIE space M4 N #4E
(interoperation) , WA space b5 AC S A it 45 A LB ML 20 i 58 v 1) ol
T

BATHE BN 2 NIRRT

A T3] B FH random QO 11 A /MO W) 2E R A 5 #5321 — 4> SSRC identifier
WIEAEH . HX A6 PH NIRRT EFAE R —AFEHL identifier H] T

8.1 MRFSRHIMEER

BESR identifier SEREALERE, WASE MG ERRIERER—5. 4R
ZIRF RSN, phOS IR AR o 4 i e SR B A sl Rk 1. B
BEIREE N, identifier K2 L (FEIXJE 32 LbHr). UG I £A40 [F] A
MR LI 1 - exp(-N**2 / 2**(L+1)), 4 N{E K. X7 N=1000, HE#%

A& 10%*-4,

— IR Z I LU BRI S DL MS 2 o ANl N RTP 231, JF HIHL e
Y HERE ME—1) identifier i, the probability of collision is just the
fraction of numbers used out of the space. [FIFE¥EVE%E N, identifier
KPEE L, MPSEMIAEREE N / 2**L. %§F N=1000,

B KLY S 2%10%*-7.

U AOFRIRAE AR R — RS (ANE RIS 2B ZiirfT Bl 2L
ESHH KR, MROMEGS SR AR e m 2S5 (il

SSRC identifier), 7EKRIEZ —/RICZHT, Hrfn LHESL H AR identifier
WA SEWBIRATATIHE S, AW k.
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8.2 PFSAARHLA HIFA (1oop) A Ul

#4R SSRC identifier oA ZARAK, (H2F 1 RTP implementation
DA A5 R I p SR R B 224 1 7 U AR B o fp SR — N R B S — AN TRAE FH R R 1)
SSRC identifier, ‘EW4404; identifier &% —/ RTCP BYE k3¢, RJGHik—
A (I RRRE, XA — RGN HPAT— 00« WERECE RIS
ST, A I AN A AP Gk B CNAME A8 e ke i, Bl st sl — AN
FIEW o A AP S U RE (R TR B SRS T 25

R 7E — A2 G B ML SSRC identifier J& 4 fmME—11, Wl LIRSk
Kol v] 58 tb Mixer B Translator 513ER[RI3A, —ANIRE S S ¥ HiE B
S, BUEAAMEREERS, W

o Translator A EAN IEAfIM B HE8UE T Translator FEH7 ) 4 — it
LEMFIRZ /A « EXFEDLT, [FAERIHRCSCES HBLLIR, MASTR] 1 P9 2% Y5 i)
Ko

0o WA Translator #5i%1MIFAT A E0. B, WL BARFEM 284, WEHD
B N — S 2R A S RS Eh 5 — 23841, 51 Translator 228 />
BIA . XA ) Translator <3 E R Rl 3R .

o Mixer nJ DLl HEMEIE T Y —A Mixer 8¢ Translator KA IEH S
AR H SR IR . EIXFIEDL T, P52 PAEEE R SCH)— SSRC aliiR A4
LI CSRC 1) 547y B

T LURELE SRR SR T, 8o A — DR IR SR T (AR =
J7IBlE% ). d1 T BEHLIL )R identifier ify 5 A B A M R A 2 B EIK 1R 5T
A HATRI ) SSRC identifier, HJE 1T £ & G0/ U SCEURE A ) R g H
AR AL L

RIE, G SRR T AR ik, s HE— N1 SSRC identi fier kit
Go MG fRRE BRI R Y . XA D20, RO AE—48 RTP N H A, fES TR g
SR ML ) Note (EA3VE B M Z W R Translator T, M EAs 1 54 4
BE (), ST UDP e 15, HISA BT A (4R SO0 Sk 1 A2 [ 1 BRL
AP T SSRC identifier 1My HABAN S AR o 3X AN i) 3 n] DU ok 5 s ] 5
AL bkt e G 1) o A — BRGSO, FH AL timeout 2 5 ER A AR GLIXAN 0]
iR

RIS T BIAEZ T Translator B¢ Mixer (i, {F Translator B¢
Mixer izt & A2 (T[] R B SEAS BE FH IR AL S b EAS 0 21, SR T 48 AN 41 [F]
[¥] SSRC identifier /[ [¥] CNAME (1] RTCP SDES i SZ K1) chunk Isf, A5 HEAR 2]
MCIER
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h TR s, R implementation H] LAY K [E 55 = 07 U S AR
IR AANF I ESE, {H RTP implementation 2040 & — N5 F Bk AL
BV o T T IR R 50 M T S 5 A DL ST PRI RF b 5 (40 3 058 8 [ ] 5% 1 ik
. TS IHE identifier &1k BYE HRSCHIERE NIRRT b o, i
MIGEHZ 5 A OISR S, Fk Haekst— 4%%i%mnmn
AGEFE— IR, ARG TIPS 5 200 MBI J5 A%y SR (PR S o 1 2 FH e it f
BYE # S5 i

YR — S identifier RO, & M RTP IROCKK

%ﬁf%ﬁ@ﬂﬁﬁt,ﬂﬂﬁﬁ‘*4\ﬁﬁﬁﬁﬁ‘identifier%%*ﬁﬂﬁRTCP%&?E,fﬂﬁﬁiﬁ%ﬁ%ﬁ4‘%§ﬁ@
EIRAS, DUR T EE ALt ik . 5140 UDP Yt 115 /£ RTP AT RTCP # 3¢+
aTH SRINT, T AR e 199 23% L B 5 b g 2 AR D £

7t RTP F1 RTCP #R SC+h U /) SSRC X CSRC identifier % J: ik
identifier 3, RAGHASN £ BSOS M5 S o OCT IRt 22 5
FHRHB I LG, WA, R IR E o€ o S T4 il S0 RFF4iil
%&zt, 5 —/M H & SSRC identifier {170 % (element), #4]4n1—~ SDES chunk,
T AN E R R . (ERRER AP ) SSRC identifier 2f14h, KoA'E
FRIFEA BHAR 5 000 2035, 54 SSRC identifier 5415 K241 RTCP 3T
(RVEAE St i TE G ) 4 FEAEAT & B SSRC B, CSRC, il — AN sk . 244
W F) 7 —/> RTCP BYE R 5AHM ) SSRC identifier, Jf H. i DCHEC (AL it
BRI, B AR AR I RIS IR ST, s B BRIX SeR Sk, WA 6.2.1 11D

RS WER—AS L AN S T R E N AR YR identifier
4, SSAIERE R g, RPN — IR RS — A RTP )/ 3C, 1M — N6
B ZE— > RTCP $ 3 E%A%ﬁm%mmmwﬁi%ﬁ%ﬁ%mpﬁﬁ,
R AR AR AR 2D WLIR 5 HonT DL 24

HTiBEEZ 5% A BRI PR, implementation A ARRE— A
BEUE A ph s ik 2% . nRIZEYE identifier £ rh—FfE, IR ANYRAE
%ﬂm@4ML%W [ RTP Al RTCP 4R 3. vER MR MR Nz A, R

o 2T element 174 T ¢ T-Us M bk RN BT i S8R SC B IS TR) . 24 10RTCP
T& () B X R — BN () P VA P S8 Bk, element i@ s thak (DL 6.2
).

SHF RS, %S5 A CKPE identifier FUIRASHCL S 7E source
identifier X, nJUIEFEEVRE LR MEZSEH A AMYE identifier 1EX)
bt

if (SSRC or CSRC identifier is not found in the source
identifier table) {
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create a new entry storing the data or control source
transport address, the SSRC or CSRC and other state;

/* ldentifier is found in the table */

else if (table entry was created on receipt of a control packet
and this is the first data packet or vice versa) {
store the source transport address from this packet;
}
else if (source transport address from the packet does not match
the one saved in the table entry for this identifier) {

/* An identifier collision or a loop is indicated */

if (source identifier is not the participant®s own) {
/* OPTIONAL error counter step */
if (source identifier is from an RTCP SDES chunk
containing a CNAME item that differs from the CNAME
in the table entry) {
count a third-party collision;

} else {
count a third-party loop;

}
abort processing of data packet or control element;
/* MAY choose a different policy to keep new source */

/* A collision or loop of the participant™s own packets */

else if (source transport address is found in the list of

conflicting data or control source transport
addresses) {

/* OPTIONAL error counter step */

if (source identifier is not from an RTCP SDES chunk
containing a CNAME item or CNAME is the
participant®s own) {
count occurrence of own traffic looped;

}

mark current time in conflicting address list entry;

abort processing of data packet or control element;

/* New collision, change SSRC identifier */

PDF SCHFAi ] "pdfFactory Pro™ X AL www. Fineprint.com.cn
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else {

log occurrence of a collision;

create a new entry in the conflicting data or control
source transport address list and mark current time;

send an RTCP BYE packet with the old SSRC identifier;

choose a new SSRC identifier;

create a new entry in the source identifier table with
the old SSRC plus the source transport address from
the data or control packet being processed;

}

FERANEET, I P SRSk R RSO 2wl 38, 1008 B R Y
EARIRIARIC o G FIEA 1) J) 39T P 3 AT I T R EOR IR SC IR U S Sl o B
IS, B Bt T LA o SR A T RIYSAS U 21 o 5%, JF HLSCh B i3 identifier,
Kt T REAR A, EAREHE O, S WIS — 4> RTCP BYE 3L, ¥
A7 B2 I I 1) URE IR AR o

n A R bk 2 i i Mixer W) CEIE R —AN CSRC), AT HE )%
T TRIRE IR, B S S B R b, Al FEAE Mix e fYR . BE Ak,
% w1l (telephony) IXFE N HT,  ARHE 8l SEARIZFE YR AE—A> RTP 21l WIIA) A 25
SR L, RTP implementation WAZ o M{WJﬁ/zﬁ%EﬁWU\?‘ﬁE’Jﬁﬁé’iﬁjf@ﬂt
RIS WUEREIEMPh RIS R T, A 1 Bkl 2 [\ flip-flopping,
R NAR G A — SRR M IX RS 0, S 4t .

MR SRR T AN SSRC identifier, NAEEEYE identifier £
KA ARIE identifier 25 CAMH. WRMH T, BN — AN %
®F, RIGEELLEEAE.

B AR SO 2 376 H I [F3A & S EUR w2 )@, i Mixer il
Translator WZ0HAT —/MEX BL4G IR R AN, A4 EATRT AFT TP IR % . 3X
2R F ) traffic 2 — MBI —AN w4 Traffic I, RIFS1Rgkesk
KIUFEIA K. SR, (ER D, Mixer 8¢ Translator ANGEMA 4 HF] TTER
P, 2 R AT B e A AT I R IR A B RO . IR e N H HE . 16
PR IRET R DL i — N, BEVLIIR] C8hge ) o, JEBI R 22l At 5

8.3 Usewith Layered Encodings

SFTAE R RTP £ 16 AR 1 24t (A 2.4 799, FTA 2SI # Y,
A ] —AN B¢y SSRC identifier space, #%.0(core(base)) )z M H =k 73 i
SSRC MR o B NIRRT, LA base JZ4&4m—1> RTCP BYE
, HAEPTH JZH 3 SSRC identifier.
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9. &

RJZ W AT B Fe AR AL T 1) RTP N 75 B0 2 A IR 4%, G %, se 481k,
BB o IX LG 550 IP[2714 VR4 Ut B . PRI F RTP 404k & RN I AE 1P J2
PEALIXSE AR 45 2 7Y 75 EALBE MRS, IR R LS MRS & TAEH RTP A
RTCP 1M S I¥). RTP [H8 N H v] LLS ] e A AT IX A RTP-specific HL% ik
%%, A/BCEAT T I FEPAT e A IR SS o IXANHLE IR S5 A Y 2 AR /N,
Py LAGn SRR IXA e 55 4 S0 e MRS AR T AR 2R/ NP .

YE R, JLEMRS, JLEMARS ) implementation FILE W HE LS
e RN RTP & o R, 1IEAETF R — MIRAE 24 1) SE AL 4 i (SRTP) [28]
[f) RTP profile , 4AZZBHASHLEJT RTP k4t RTP payload MMM, X
FEAE I 2k T 4 S0 Ak 20 AT« AvEE SRTP A& V2 NV FH I IE A%k 5. SRTP &7
TE R FINEARMEAES) 2 L1, $eft L X IR I T g K24t JF8A =
X FTIR I 5 B L AT B &M . profile Ui RN FH N AZHE L6 L AR
SRR, ARG T EAMA N H TR .

REEI7 BEANIEPS AEA SRR Z

9.1 HLEH

PLE TR R B v LU, b Tt =, pLas kg —
HETCH AR R o AR L P D 58 B o

AR AR TR 1R VAR N RTP B RTCP RSCHT, A g B e — A
RJEAR ST B AR — A oTRINE K . XFT RTCP, AZUAE I Z | T4t
AEFAS IR A 32-bit BENLEL. X T RTP, AFERCIHRINIS: M,
A BEA L 2 R (oFFset) RATUG ¥ 51 RIS [a) #Ak o TXA> AL DA BEATLIE AN G 1
WIS HIPIIR I E V). YKL, R T FPH8k, SSRC, nI HIsy A
. XM AR S R T .

X T RTCP, implementation WA SCH BIAS N AR SCRE B H KT 1y Ak
SERAIIC, —AS RN, S—ANEBAL . B, SDES 17 EKSun,
TR M B AL, DA AR A BERL A 5 % H C R 28 =5 monitor. il
W Fig. 4 iz, SDES WAZRBHINAE— AW CFBEHLS) I RRRSC L, K
W2 PTA TR A HRICLL SR 58 RR JFAAIF 23K . SDES CNAME item mle tH ILAE N 1)
BURAIMEN, (EASTHHE AL, B S8 & BN < 4.
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UDP packet UDP packet

[random][RR][SDES #CNAME ... ] [SR #senderinfo #sitel #site2?]

encrypted not encrypted
#: SSRC identifier
Figure 4: Encrypted and non-encrypted RTCP packets

Pt g kel payload A3 MR AR BV IN A S A T IERA 3 B o B o
AL RTA.2 HAT SIS 1

T 5FSER RFC 1889 H15CT RTP IR —2, BRI I S0y 2 2
2 hrvHE(DES) 4.7 (the Data Encryption Standard (DES) algorithm in cipher
block chaining CBC) mode), #n7r RFC1423[29]" 145 1. 1 iR AIIBKE, BT
8 AT A e T G 5.1 1 RIR () P ALISFEAN . W46 ) Bk ZE DR A BEAT L
& H RTP Sk A RTCP R SCHH I BEHLATSKR ALK . 9% T CBC AI46 1) Al
FHE IL[30] -

X P IA I SRR s U5 Implementation W S7 Ff CBC A% 2\, DES &4 K
PR 20 SR AT H A5 AR 1) dpe KA o B BRI AN T v 42 R A 7 3B Y A AR 1)+
PR HL 2 T B RIS [ SRTAT, W B DES 2R 2% 7 9l Bk 1) o

TS B s R I 2 AR AR BN, W0 Triple-DES. b4k, 24
CBC il By — M2 — P 5 B i B A5 [ — AN BEAL I AL 1V Sk
(XOR) o X T~ RTCP, & Ay fF—MRICHEHLILEFE—> 32-bit HER e, X T RTP,
timestamp F1JF 415 ZFEHLECA B0, TIELE IR SR A ST IR . 772
HEEMEMW A RN AR BRI . S AR N Nz S e 1), S
4P v HeE N a5 503k n] LT non-RTP J5 ik e — N2l N o e
Fealde,  JFR T 3T AES i SRTP profile[28]k% & known plaintext 1 CBC
plaintext #:1E, & &K KA MIEFE.

w EpTiA, RIRLE 1P il RTP ki #Enas, profile nJ LU N 1 4w
152 SCH vy pay load 2R 7Y, I S g bl a2 15 BH S FE AL B padding A0 i) g
[R5 1T o 3XAN 535 SR VAN 2 O T AN Sk o 30T ALk 38 A2 2 R0 Pl e ol A
FH, RIS B 20 1) RTP s 4 AN 75 22 IR 2 Sk 2 I EL R, payload I 2k
2 S 1 R A Sk DA HERR T 4

9.2 BREMEBKTENE

B E A ) SE BE R IR 95 AN AE RTP € I, PR IR — AN SR ) 4
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BUILA, X LUR ST ANRE AR AT (0o A5 B2 el A2 (M D SOR PR S e AN B e
VR SS

10. HEEH

FITATAE AR R 1R 02 A5 A2 B P SCAT i 2Ry s s ik A 2 42 [31]
RTP WA, (HZDN 3 RTP A4 1) Bodls 40 W2 Jo s kK CLL— AN (1 51
SRR A O, I ZE I S e R TCP ARAm sl ARl . KR
EOCEBE , B> THZERINLR D ) RTP AN K BIR TCP Wt A I #E
PAT A S (b e 98, SR, JCHE R RS A 2E R AR, RTP A REAE BN AE
2% /b B IR SO Bl N T 2E o

BEAR RTP SAEANFITE 5t RATAR) I N AN oA o — (R 2 S p LR
T . RN AR RTP profile G e It e U ZE sl X F—2
profile, 7EHIZEE th TREKEE SRR ETH, BRIXA profile M, — AN
MPERUIEUE Y 7, W] BEF LGRS RTCP J 1 it 50 1 3 1 N IR F) Ry o
%o

11. RTP over M4&FA{EH#iiN

ARFERIR T O TAERE W28 AR S SUCT #5405 RTP Iy o IR H ) &
T8 FH 8 AR A SCRY 4 protocol-specific 1€ X BB,

RTP 3G 2 PSR4t RTP £ A1 RTCP 5 5HIVR M &2 FH, %1 UDP FAH
WU, RTP N —AME s 5 ikl AR RTCP WM N — ST i)
(odd) H iy Hbtik s -5 6 TS 48 By 115 o 40, I X AN575 2] RTP FI1 RTCP
ity OO AN Rt s W 2 it 7 — AN, IS AN N T —AMEW (D =
AR IAT, VN FEhEXT . X5 H0LE RTP A1 RTCP H (13 [ 5 2 il i B A 114
MALIIZE (R —MF S EIEE 0778 SRR N, N AT LA 28 )8
L6 55 AT A R S BRI, BRI N A7 B 6T . RTP FIl RTCP 3 15 420
ANEIE A RTP 4t 115>k % RTP il 1 RTCP B3 ke fil 52 o

ERIR UG, P I025 38 75 EEhR RN 6 R0 RTP Al RTCP 4 3o
Z 5l H R —i 6. 25555 (incoming)RTP 8% RTCP i 3C 1Y
Ui 1% 58 S 37 A (outgoniing)RTP B RTCP 41 3¢ i) H (bl o 24 RTP B S0
LRI, B—NZ5FM RTCP SR R SCUAHIE 2] 57— N5 55 %o IR
RTCP [#)3iii 1. RTCP SR & 3L & FHF L HH 0l (1) i A5 RN 5 | N0 iR B a5 15
Mo WR—FTABMI RIEEH (I.6.4), HkI%RTCP RR 3.

HEBUZGMASNH] CIL 2.4 75 A — R AIIELL i 15 o S 5 A 20 RE X
IR, A ARG A AL T X 22 A 22 Ro i kA AR [R] s 1, i
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M, X —MEVFbaE. B T2 n, Bdlism o2 P+ 2n, $l H2E P +
2n + 1o HAEH T IP 24k, WELRHEEIX 3 TTR,  BRIh 22 R B M ZH B 01 2 4
Ak RV R RS TR TR K e SR, ANBEDRIE 7> BCELE 1P ZakHaE, Y
HLLB] T] RE 7 L AN W] B il (scope) ,  HIE AT BE BT A AN A ZH kS I

Hi—Bt5 RFC 2327[15] %2 X[ SDP [mj$&fit, RFC 2327 g AE[F]— &1k
i RIS s X2 Mkl RN 22 g 1R RV, BRA o 1 5 bk R I5C S SR SO 1 . A5 2
FEAEIT I RFC 2327 A X P R il ok SR — 54— Mok s A 45 1 i ik

A=

RTP A4 SO A 7 K B a2 e 5 22 (delineation), [AlIt RTP 4K
B Z R B BE AR TR o RTP R SC IR S5 KK AN FR AR Z B 3R 1

W S HE Y RTP i SC B J2 B 1308 43 3% 482 7 4 3t 1) 48 BT AN 2 T B
(messages(packets)), WZE LA RTP R CH B AR AL, i SBAL )2
hLE A padding H 6 FAE 7 ZEWIALE], X FERUAREfi T RTP payload 9 i
T o WIHLHIATE A 5 o

B RTP (KBS T SRV MR A B 50 (94 UDP 30D 4%
il 2> RTP i3 LT b, profile s Hik —ANMOLE] . 75— 25 5L
PAr SCrP 5 2 A RTP SR OSCRRAR T SkAEH,  IFAEANRIVR K [R5 fif Ak o

12, HhillE ERE

AT TAEA SR € SR R 513

RTP payload type(PT)# &7t profile Hig XM AEA SR . Rif,
& marker bit(s)F1 payload type [1) RTP k=Bt oAz [mlkt fr 78 {H 200 F1 201
CHREED, S H AL T REIR ISk IAFEF1X 43 RTP AT RTCP SRl RR 4 3¢
HKA KA SR P E SCIFRVER)— > marker bit fl—A4> 7-bit payload 2574
B, XYY E RS payload 257 72 F1 73 SR AR .

12.1 RTCP R 3CR#
imgiE AT {IEl
SR sender report 200
RR receiver report 201
SDES source description 202
BYE goodbye 203
APP application-defined 204
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XL TIE JEAE 200-204 2 MEFEF), A T 5 RTP i SCE AL & IR ANAH DG 14
SCAEXS LRI St () RTCP S0k A MR A . 2 RTCP SR A Ik S5 AH N (1) RTP
SLZBHEXT I, XATEEE marker bit (% AERIERSCT) A 1, AR
payload type i (X 4EZ&IK) payload 7 — M RAEARAT & I Wik =i A
1 AT R o IXANTE G B2 5 0 Fi 255 fidr—BE iR B, W4 04 12
BHEEEAET Y W

P51k J A V5 £ RTCP i ST 20T A SR 52 RR JT4R, A 0 75/ ) Rk £ 1x ot
5~ LA SCVF RTCP A3 A Al ik A HAE R B A5 KA £

B Infr RTCP 3R S RE e TANA JEF (L% 15 &),

12.2 SDES &#!
g AT {IEl
END end of SDES list 0
CNAME canonical name 1
NAME user name 2
EMAIL user®s electronic mail address 3
PHONE user®s phone number 4
LOC geographic user location 5
TOOL name of application or tool 6
NOTE notice about the source 7
PRIV private extensions 8

B InfR RTCP 3R S r GE e TANA JEMF (L% 15 &),

13. RTP Profile #1 Payload #&=ijt A

RF S Y (1) RTP 58 MR 75 B — A B AN X R R P R 2 2R SRy -
profiles, #1 payload k& i o],

RTP w4 8 T B A AN [ 2SR AN R R o 365 BV Tk AN [ 22 SR 1) RS PR A2
WIS AE P AV 2 ERE, AR E A IE B EAE B profile T REE R
BRI 2 YR o SR AE— MR E 2 1l T N AGZ AT 7 — > profile
T, FrCATE RTP ¥l BLEE A 75 L0 4 B W — > profile ZEATH . — AN A0
H ) profile ¥4+ 1] {r RFC 3551 14k %l . Profile MLAL[{ kR & "RTP Profile
for ..o "
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5 AMERE I SO 2R B payload # XU, o8 ST EFELE RTP Fh 45 a4 i
J5H) payload Hidfi, 5 Ho 261 it ARSI, X 830 LR f) 47 “7 2 "RTP Pay load
Format for XYZ Audio/Video Encoding". Payload #X7F% profile N4
1, DRI gl T ) 2 SOATAT R 2 1 profille.  WHR TR, profile SCRY
HTTHRIR— A BRIA LS 3] payload 2E8U(H .

RUHIR, FI0&SOEEE A profile FITATAERE X, (R FAR S
S

RTP data header: 7£ RTP #diak+ &4 marker bit il payload 7Y 1)
FB, nTHed profile Fw LGN ANE K, 603 inskik > marker bit (L
% 5.3,

Payload types: B V&t —> payload 28744, profile il & X
— 511 payload 4% =X 5 it AR g fith ) A — AN BRI IR A L8 4% 5 i 25t 31 pay load
& AR AS LS . — 2% pay load % 202 275 F st Y] pay load A% =0 38 >k e I,
profile X4 Ui WA 7 RTP timestamp 4l Z (WL 5.1 1),

RTP data header additions: 415 payload ZEBT ¥ profile 21 MY
WS 5.3 7)) FFE— LU N f DI RE, W BEINsGAs In7E 2 K1) RTP dli ko

RTP data header extensions: Ul fo/F#t implementation-specific §~
JEr) profile TEIBAHLE], RTP Bodli k™ G5 HT 16 £l 6 A0 LI ER
5.3.1 1)

—

RTCP packet types: #71 application-class-specific RTCP i SC 7 1
RU5E SCFILE 1ANA T o

RTCP report interval: profile N UtWIfEH 755 6.2 @i, X
AN AR FH R 5 RTCP 45 ) B 1Y) o B4 £ 1% 17 98 1Y) RTCP 0853, fe MR (] B,
RAE TN 5 56 ARG - W SRR B2 TAELE 48 (scalable) 7T, profile
2= TiLE (alternate) H1H

SR/RR extension: 41575 E N4 SRR fr) i 25 A i 3 el s, ik
T Bk RTCP SR Al RR $ 3Cw XH™ iy (ILE5 6. 4. 3 ),

SDES use: profile 4 RTCP SDES A% #ayml 8 Ak 53 iy 1] 52 A1 % (KA1 56 ¢

(55 6.3.9); —Ak CNAME iitem 52 LIKITHSE ¥ (al ternate) (115 L EkiEE (W

%5 6.5.175); LOC item ({420 (MLZF 6.5.5 715); & XUFI NOTE item [l (L
5 6.5.7); BKAE IANA VMR ¥ SDES item 287,

Security: profile f&H N HRAZIRAIF 2 2RSS FNEE, o8 IE
MRS (LA 9 7).

String-to-key mapping: profile $&5H EFEEE A 2408 0 20 sl m o v B
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BRI R 3
Congestion: profile M55 54 profile & i (1 ZEFE AT A

Underlying protocol: %57 H—AMREE IRIAIC 2 W9 28 sl AL 2= B SOR #5717
RTP 412 3.

Transport mapping: $i5 &K RTP A1 RTCP N ¥ M A% S sy bk ity mie 5k, 437 2
UDP 3 1, AN T35 11 35w SRIFRIHE 1S o

Encapsulation: & X RTP 3Lk RVF 2 N B SCHE—MIRJZ RS
AT B D ARG Z PR L) (LSS 11 30,

AFREHH profile & AN . /£ T, smfed E—4
CAFAEN profile MAEFE S ANRATN ] Z 8] (K B3 A 5, DO RE—A
AE—A profille Nigfr. 14sc LI payload Y {E L RTCP 3L MY IX A,
] BRI e AT LA L 1) LANA VEMERIZE profile FRFf s sk 7E payload 4% 31t ]
AT .

14. REFE

RTP 52U SZ FIFEI 224> liabilities. 1, B 4% 0 Ui ik
H ) 2 ik, B e3s Sk sk &g . 76 RTCP P, AT LAT] CNAME il NAME 15 5475 5
— NS5, Bk b, RTP WTLLE IP 28k K%, 1P 2L —NRIEE
P H B 0 ik aniE Rk B A B, BRI no measure of privacy.
IEHf5 75 (Rightly or not), i FH 28 %) G 2 21 2 MU Lo (1R 35 LU AE A% S 1 I 245
A5 UERBUK[33] . [BlUk, RTP 2Ll S IR E 2 . X EEHLRIZES 9

i

RTP 211 Translator =% Mixer v] LK fVF RTP traffic 33k b5 k8% 5
HIFEML. 3 AR KRS 2 A JR B S B (CANEEARSCRYTE D, VAR BT Al 220X
R 28 VR E N By K B 5 11 1E) RTP N H I 25 1&

15. IANA ¥[8

B I ey RTCP i SC 2R 7T SDES item 2845 5 1ANA VEJE. DRI IX 48573 a) j2
AN, FRVFASSZ BRI E AN o R T3 K[R8 () (5 R F0 A T R kA 2
I FH PSR, SRR A R L 204 RFC SCRY #4543 (document) s e (K
KA EGGRNNS %, &5 — DN EAERE B 178 (], 1TU-T). HE
KK 7E I "designated expert. "N A% . (55 IANA IR SRGIAL R L
ENIEIENSY,
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RTP profile #i W] LA"RTP/xxx" " # X4 profile o] IANA VEF—M 445, H
Hoxxx S profile b 4EE . XL POt N T sy il s i, it 25 i
IR (SDP), RFC 2327[15], ZHAk%iiik.

16. FIRF=#FE AR

KT R AL TG R, B3R e B 75 B O A SRS B 118 T34
ATEAEH IACR],  BATATIX RN R i Re s A ger n] 20 YE I, 1ETF WA /T
LY. AR E T LA A FE AR EAEAT 55 ) . /& BCP-11 Hhmf L4k
FI| 5 T 5 1 B iZF (standards-track) F1 ¥ ¥ # % (standard-related) 3 £4 1)
IETF BEREAOME S o BUR 75 B (0 B A R AT VF o] AR S TT IS A ARE, AT DL
it NETF AR AL SR DG T T HL BUAT 285 FH A SRS R 0 R = B 38 18 1 AU B /r
ISP 2 (N

VETF JTH AL A3 X8R (K AL 2B ) il AShRAE AT B FH B AR AT AL, A,
LRI BGOSR FrapUi s, 5 1ETF A7 BRSBTS IME B

17.  Fisd

KRGS Ie B NETE & /7P A A% fi T A 41 32 )% s 4 25 @ K 17 44 (Stephen
Casner) M1 75 bk @ 14 i (Colin Perkins) 145 FisHE K o 4R U3 A E V5 2
Network Voice Protocol #1 the Packet Video Protocol (Danny Cohen and Randy
Cole)# the protocol implemented by the vat application (Van Jacobson and
Steve McCanne). Christian Huitema $2it T FEHL identifier 4= plias iARTL .
timer reconsideration LY i 2 H7 F4)5 B AL 1 Jonathan Rosenberg %) .
= Em AL IR ) 5 1 Michael Speer i1 Steve McCanne 5811
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Appendix A - Algorithms

We provide examples of C code for aspects of RTP sender and receiver
algorithms.  There may be other implementation methods that are
faster in particular operating environments or have other advantages.
These implementation notes are for informational purposes only and
are meant to clarify the RTP specification.

The following definitions are used for al examples; for clarity and
brevity, the structure definitions are only valid for 32-bit big-

endian (most significant octet first) architectures. Bit fields are
assumed to be packed tightly in big-endian bit order, with no
additional padding. Modifications would be required to construct a
portable implementation.

/~k
*rtp.h - RTPheader file
*/

#include <sys/types.h>

/~k

* The type definitions below are valid for 32-bit architectures and
* may have to be adjusted for 16- or 64-bit architectures.
*/

typedef unsigned char u_int8;

typedef unsigned short u_int16;

typedef unsigned int  u_int32;

typedef short int16;
/~k

* Current protocol version.

*/

#define RTP_VERSION 2

#define RTP_SEQ_MOD (1<<16)
#define RTP_MAX_SDES 255 /* maximum text length for SDES */

typedef enum {
RTCP_SR =200,
RTCP_RR =201,
RTCP_SDES =202,
RTCP_BYE =203,
RTCP_APP =204

} rtep_type t;
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typedef enum {
RTCP_SDES END =0,
RTCP_SDES CNAME =1,
RTCP_SDES NAME =2,
RTCP_SDES EMAIL =3,
RTCP_SDES PHONE = 4,
RTCP_SDES LOC =5,
RTCP_SDES TOOL =6,

RTCP_SDES NOTE =7,

RTCP_SDES PRIV
} rtcp_sdes type t;

[* protocol version */
[* padding flag */
I* header extension flag */
[* CSRC count */
I* marker bit */
[* payload type */
[* sequence number */
[* timestamp */
[* synchronization source */
[* optional CSRC list */

/~k
* RTP data header
*/
typedef struct {
unsigned int version:2;
unsigned int p:1;
unsigned int x:1;
unsigned int cc:4;
unsigned int m:1;
unsigned int pt:7;
unsigned int seq:16;
u_int32ts,
u_int32 ssrc;
u_int32 csrc[1];
} rtp_hdr_t;
/~k
* RTCP common header word
*/
typedef struct {

unsigned int version:2;

unsigned int p:1;
unsigned int count:5;
unsigned int pt:8;
u_int16 length;

} rtcp_common t;

/*

[* protocol version */
[* padding flag */
[* varies by packet type */
[* RTCP packet type */
[* pkt len in words, w/o thisword */

* Big-endian mask for version, padding bit and packet type pair

*/

#define RTCP_VALID_MASK (0xc000 | 0x2000 | Oxfe)
#define RTCP_VALID_VALUE ((RTP_VERSION << 14) | RTCP_SR)
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/~k
* Reception report block
*/
typedef struct {
u_int32 ssrc; [* data source being reported */
unsigned int fraction:8; /* fraction lost since last SR/RR */
int lost:24; /* cumul. no. pktslost (signed!) */
u_int32 last_seq; [* extended last seg. no. received */
u_int32 jitter; [* interarrival jitter */
u_int32lIsr; [* last SR packet from this source */
u_int32 disr; [* delay since last SR packet */
} rtcp_rr_t;
/~k
* SDESitem
*/
typedef struct {
u_int8 type; * type of item (rtcp_sdes type t) */
u_int8 length; /* length of item (in octets) */
char data[1]; [* text, not null-terminated */

} rtcp_sdes item t;

/~k
* One RTCP packet
*/
typedef struct {
rtcp_common_t common; [* common header */
union {
[* sender report (SR) */
struct {
u_int32 ssrc; [* sender generating this report */
u_int32 ntp_sec; /* NTPtimestamp */
u_int32 ntp_frac;
u_int32rtp ts, /* RTPtimestamp */
u_int32 psent; [* packets sent */
u_int32 osent; [* octets sent */
rtcp_rr_trr[1]; /* variable-lengthlist */
} s

I* reception report (RR) */

struct {
u_int32 ssrc; I* receiver generating this report */
rtcp_rr_trr[1]; /* variable-lengthlist */

pm
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[* source description (SDES) */
struct rtcp_sdes {

u_int32 src; [* first SSRC/CSRC */
rtcp_sdes item_t item[1]; /* list of SDES items */
} sdes;
/* BYE*/
struct {

u_int32 sre[1];  /* list of sources*/
[* can't express trailing text for reason */
} bye;
¢
} rtep t;

typedef struct rtcp_sdes rtcp_sdes t;

/~k
* Per-source sate information
*/
typedef struct {
u_int16 max_seq; /* highest seg. number seen */
u_int32 cycles, [* shifted count of seq. number cycles*/
u_int32 base_seq; [* base seq number */
u_int32 bad_seq; [* last 'bad’ seq number + 1 */
u_int32 probation; [* sequ. packetstill sourceisvalid */
u_int32 received; [* packets received */
u_int32 expected_prior; /* packet expected at last interval */
u_int32 received_prior; /* packet received at last interval */
u_int32 transit; [* relative trans time for prev pkt */
u_int32 jitter; [* estimated jitter */
[* .. *
} source;

A.1 RTP Data Header Validity Checks

An RTP receiver should check the validity of the RTP header on
incoming packets since they might be encrypted or might be from a
different application that happensto be misaddressed. Similarly, if
encryption according to the method described in Section 9 is enabled,
the header validity check is needed to verify that incoming packets
have been correctly decrypted, although a failure of the header
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validity check (e.g., unknown payload type) may not necessarily
indicate decryption failure.

Only wesak validity checks are possible on an RTP data packet from a
source that has not been heard before:

0 RTPversion field must equal 2.

0 The payload type must be known, and in particular it must not be
equal to SR or RR.

o If the Phit is set, then the last octet of the packet must
contain avalid octet count, in particular, less than the total
packet length minus the header size.

0 The X bit must be zero if the profile does not specify that the
header extension mechanism may beused. Otherwise, the extension
length field must be less than the total packet size minus the
fixed header length and padding.

0 Thelength of the packet must be consistent with CC and payload
type (if payloads have a known length).

The last three checks are somewhat complex and not always possible,
leaving only the first two which total just afew bits. If the SSRC
identifier in the packet is one that has been received before, then

the packet is probably valid and checking if the sequence number is

in the expected range provides further validation. 1f the SSRC
identifier has not been seen before, then data packets carrying that
identifier may be considered invalid until a small number of them

arrive with consecutive sequence numbers. Those invalid packets MAY
be discarded or they MAY be stored and delivered once validation has
been achieved if the resulting delay is acceptable.

The routine update_seq shown below ensures that a source is declared
valid only after MIN_SEQUENTIAL packets have been received in
sequence. It also validates the sequence number seq of a newly
received packet and updates the sequence state for the packet's
source in the structure to which s points.

When a new source is heard for the first time, that is, its SSRC
identifier is not in the table (see Section 8.2), and the per-source
state is allocated for it, s->probation is set to the number of
sequential packets required before declaring a source valid
(parameter MIN_SEQUENTIAL) and other variables are initialized:
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init_seq(s, seq);
S>max_seq = seq - 1;
s->probation = MIN_SEQUENTIAL;

A non-zero s->probation marks the source as not yet valid so the
state may be discarded after a short timeout rather than a long one,
as discussed in Section 6.2.1.

After asource is considered valid, the sequence number is considered

valid if it is no morethan MAX_DROPOUT ahead of s->max_seq nor more
than MAX_MISORDER behind. If the new sequence number is ahead of
max_seq modulo the RTP sequence number range (16 bits), but is

smaller than max_seq, it has wrapped around and the (shifted) count

of sequence number cyclesisincremented. A value of oneisreturned

to indicate a valid sequence number.

Otherwise, the value zero is returned to indicate that the validation
failed, and the bad sequence number plus 1 isstored. If the next
packet received carries the next higher sequence number, it is
considered the valid start of a new packet sequence presumably caused
by an extended dropout or a source restart.  Since multiple complete
sequence number cycles may have been missed, the packet loss
statistics are reset.

Typical values for the parameters are shown, based on a maximum
misordering time of 2 seconds at 50 packets/second and a maximum

dropout of 1 minute. The dropout parameter MAX_DROPOUT should be a
small fraction of the 16-bit sequence number space to give a

reasonable probability that new sequence numbers after arestart will

not fall in the acceptable range for sequence numbers from before the

restart.

void init_seq(source *s, u_int16 seq)

{
s->base_seq = seq;
S>max_seq = Seq;
s>bad seq=RTP_SEQ MOD +1; /* soseq==bad_seqisfalse*/
s->cycles=0;
s->received = 0;
s->received_prior = 0;
s->expected_prior = 0;
[* other initialization */
}
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int update_seq(source *s, u_int16 seq)

{
U_int16 udelta= seq - s>max_seq;
const int MAX_DROPOUT = 3000;
const int MAX_MISORDER = 100;
congt int MIN_SEQUENTIAL = 2;

/~k
* Sourceis not valid until MIN_SEQUENTIAL packets with
* sequential sequence numbers have been received.
*/
if (s->probation) {
[* packet is in sequence */
if (seq == s>max_seq + 1) {
s->probation--;
S->max_seq = seq;
if (s>probation == 0) {
init_seq(s, seq);
s->received++;
return 1;
}
} else{
s->probation = MIN_SEQUENTIAL - 1;
S->max_seq = seq;
}
return O;

} elseif (udelta< MAX_DROPOUT) {
[* in order, with permissible gap */
if (seq < s->max_seq) {

/~k
* Sequence number wrapped - count another 64K cycle.
*/
s->cycles+= RTP_SEQ MOD;
}
S->max_seq = seq;

} elseif (udelta<= RTP_SEQ_MOD - MAX_MISORDER) {
* the sequence number made a very large jump */
if (seq == s->bad_seq) {
/~k
* Two sequential packets -- assume that the other side
* restarted without telling us so just re-sync
* (i.e.,, pretend this was the first packet).
*/
init_seq(s, seq);

PDF SCHFAi ] "pdfFactory Pro™ X AL www. Fineprint.com.cn

66


http://www.fineprint.com.cn

RFC 3550 RTP July 2003

else{
s->bad_seq = (seq+ 1) & (RTP_SEQ MOD-1);
return O;
}
} else{
[* duplicate or reordered packet */
}
s->received++;
return 1;

}

The validity check can be made stronger requiring more than two
packetsin sequence. The disadvantages are that a larger number of
initial packets will be discarded (or delayed in a queue) and that
high packet loss rates could prevent validation. However, because
the RTCP header validation is relatively strong, if an RTCP packet is
received from a source before the data packets, the count could be
adjusted so that only two packets are required in sequence.  If
initial data loss for a few seconds can be tolerated, an application
MAY chooseto discard all data packets from a source until avalid
RTCP packet has been received from that source.

Depending on the application and encoding, algorithms may exploit
additional knowledge about the payload format for further validation.
For payload types where the timestamp increment is the same for all
packets, the timestamp values can be predicted from the previous
packet received from the same source using the sequence number
difference (assuming no change in payload type).

A strong "fast-path” check is possible since with high probability

the first four octetsin the header of anewly received RTP data

packet will be just the same as that of the previous packet from the

same SSRC except that the sequence number will have increased by one.
Similarly, a single-entry cache may be used for faster SSRC lookups

in applications where data is typically received from one source a a
time.

A.2 RTCP Header Validity Checks

The following checks should be applied to RTCP packets.

0 RTPversion field must equal 2.
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0 The payload type field of the first RTCP packet in a compound
packet must be equal to SR or RR.

0 The padding bit (P) should be zero for the first packet of a
compound RTCP packet because padding should only be applied, if it
is needed, to the last packet.

0 Thelength fields of the individual RTCP packets must add up to
the overall length of the compound RTCP packet asreceived. This
isafairly strong check.

The code fragment below performs all of these checks. The packet
type is not checked for subsequent packets since unknown packet types
may be present and should be ignored.

u_int32 len; * length of compound RTCP packet in words */
rtcp_t *r; [* RTCP header */
rtcp_t *end; /* end of compound RTCP packet */

if (*(u_int16*)r & RTCP_VALID_MASK) != RTCP_VALID_VALUE) {
[* something wrong with packet format */

}
end = (rtcp_t *)((u_int32 *)r + len);

dor = (rtcp_t *)((u_int32 *)r + r->common.length + 1);
while (r < end && r->common.version == 2);
if (r!'=-end) {
[* something wrong with packet format */
}

A.3 Deter mining Number of Packets Expected and L ost

In order to compute packet loss rates, the number of RTP packets
expected and actually received from each source needs to be known,
using per-source state information defined in struct source

referenced via pointer sin the code below. The number of packets
received is simply the count of packets asthey arrive, including any
late or duplicate packets. The number of packets expected can be
computed by the receiver as the difference between the highest
sequence number received (s->max_seq) and the first sequence number
received (s->base_seq). Since the sequence number isonly 16 bits
and will wrap around, it is necessary to extend the highest sequence
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number with the (shifted) count of sequence number wraparounds
(s>cycles). Both the received packet count and the count of cycles
are maintained the RTP header validity check routine in Appendix A.1.

extended_max = s->cycles + s->max_seq;
expected = extended_max - s->base seq + 1;

The number of packets lost is defined to be the number of packets
expected less the number of packets actually received:

lost = expected - s->received;

Since this signed number is carried in 24 bits, it should be clamped
at Ox7fffff for positive loss or 0x800000 for negative loss rather
than wrapping around.

The fraction of packets lost during the last reporting interval
(since the previous SR or RR packet was sent) is calculated from
differences in the expected and received packet counts across the
interval, where expected_prior and received _prior are the values
saved when the previous reception report was generated:

expected_interval = expected - s->expected_prior;
s->expected_prior = expected;

received_interval = s->received - s->received_prior;
s->received_prior = s->received,

lost_interval = expected_interval - received_interval;

if (expected_interval == 0 || lost_interval <= 0) fraction = 0;
else fraction = (lost_interval << 8) / expected _interval;

The resulting fraction is an 8-bit fixed point number with the binary
point at the left edge.

A.4 Generating RTCP SDES Packets

This function builds one SDES chunk into buffer b composed of argc
items supplied in arrays type, value and length. It returnsa
pointer to the next available location within b.

char *rtp_write_sdes(char *b, u_int32 src, int argc,
rtcp_sdes type t type[], char *value[],
int length[])
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rtcp_sdes t *s=(rtcp_sdes t *)b;
rtcp_sdes item t *rsp;

inti;

int len;

int pad;

[* SSRC header */
S>SIC = 9C;
rsp = &s->item[0];

[* SDESitems*/
for (i=0; i <argc; i++) {
rsp->type = typefi];
len = length[i];
if (len > RTP_MAX_SDES) {
* invalid length, may want to take other action */
len=RTP_MAX_SDES;
}
rsp->length = len;
memcpy(rsp->data, valueli], len);
rsp = (rtcp_sdes item t *)&rsp->datglen|;
}

[* terminate with end marker and pad to next 4-octet boundary */
len = ((char *) rsp) - by;

pad =4 - (len & 0x3);

b = (char *) rsp;

while (pad--) *b++ = RTCP_SDES END:;

return b;

A.5 Parsing RTCP SDES Packets

This function parses an SDES packet, calling functions find_member()
to find a pointer to the information for a session member given the
SSRC identifier and member_sdes() to store the new SDES information
for that member. This function expects a pointer to the header of

the RTCP packet.

void rtp_read sdes(rtcp_t *r)
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int count = r->common.count;
rtcp_sdes t *sd = &r->r.sdes;
rtcp_sdes item t *rsp, *rspn;
rtcp_sdes item t *end = (rtcp_sdes item t *)
((u_int32 *)r + r->common.length + 1);
source *s,

while (--count >= 0) {
rsp = &sd->item[Q];
if (rsp >= end) break;
s = find_member(sd->src);

for (; rsp->type; rsp = rspn ) {
rspn = (rtcp_sdes _item_t *)((char*)rsp+rsp->length+2);
if (rspn>=end) {
rsp = rspn;
break;
}
member_sdes(s, rsp->type, rsp->data, rsp->length);
}
sd = (rtcp_sdes t *)
((u_int32 *)sd + (((char *)rsp - (char *)sd) >> 2)+1);
}
if (count >=0) {
* invalid packet format */
}

A.6 Generating a Random 32-bit Identifier

The following subroutine generates a random 32-bit identifier using

the MD5 routines published in RFC 1321 [32]. The system routines may
not be present on all operating systems, but they should serve as

hints as to what kinds of information may be used. Other system

calls that may be appropriate include

0 getdomainname(),

o getwd(), or

0 getrusage().
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"Live" video or audio samples are also a good source of random
numbers, but care must be taken to avoid using aturned-off
microphone or blinded camera as a source [17].

Use of this or asimilar routine is recommended to generate the
initial seed for the random number generator producing the RTCP
period (as shown in Appendix A.7), to generate the initial values for
the sequence number and timestamp, and to generate SSRC values.
Since thisroutine is likely to be CPU-intensive, its direct use to
generate RTCP periods is inappropriate because predictability is not
anissue. Notethat thisroutine produces the same result on
repeated calls until the value of the system clock changes unless
different values are supplied for the type argument.

/~k

* Generate arandom 32-bit quantity.

*/
#include <sys/types.h>  /* u_long */
#include <sys/time.h> [* gettimeofday() */

#include <unistd.h> [* get..() */

#include <stdio.h> [* printf() */

#include <time.h> * clock() */
#include <sys/utsname.h> /* uname() */

#include "global.h" [* from RFC 1321 */
#include "md5.h" [* from RFC 1321 */

#defineMD_CTX MD5 CTX
#define MDInit MD5Init
#define MDUpdate MD5Update
#define MDFinal MD5Final

static u_long md_32(char *string, int length)

{

MD_CTX context;

union {
char c[16];
u_long x[4];

} digest;

u_longr;

inti;

MDInit (&context);
MDUpdate (& context, string, length);
MDFinal ((unsigned char *)&digest, & context);
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r=0;
for (i=0;i<3;i++) {
r A= digest.x[];
}
returnr;
} /* md_32*/

/~k
* Return random unsigned 32-bit quantity. Use 'type' argument if
* you need to generate several different values in close succession.
*/
u_int32 random32(int type)
{
struct {
int type;
struct timeval tv;
clock_t cpu;
pid t pid;
u_long hid;
uid t  uid;
gid t qid;
struct  utsname name;

}s

gettimeofday(& s.tv, 0);
uname(&s.name);

s.type = type;

s.cpu = clock();

spid = getpid();

shid = gethostid();
suid = getuid();

sgid = getgid();

[* aso: system uptime */

return md_32((char *)&s, sizeof(s));
} [* random32 */

A.7 Computing the RTCP Transmission I nterval

The following functions implement the RT CP transmission and reception
rules described in Section 6.2. Theserules are coded in several
functions:
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o rtcp_interval() computes the deterministic calculated interval,
measured in seconds. The parameters are defined in Section 6.3.

0 OnExpire() is called when the RTCP transmission timer expires.
0 OnReceive() is called whenever an RTCP packet is received.

Both OnExpire() and OnReceive() have event e asan argument.  Thisis
the next scheduled event for that participant, either an RTCP report

or aBYE packet. It isassumed that the following functions are
available:

0 Schedule(timet, event €) schedules an event e to occur at timet.
When time t arrives, the function OnExpire is called with e asan
argument.

0 Reschedule(timet, event e) reschedules a previously scheduled
event e for timet.

0 SendRTCPReport(event €) sends an RTCP report.
0 SendBY EPacket(event €) sends aBY E packet.

o TypeOfEvent(event e) returns EVENT_BYE if the event being
processed is for a BY E packet to be sent, else it returns
EVENT_REPORT.

0 PacketType(p) returns PACKET_RTCP_REPORT if packet p isan RTCP
report (not BYE), PACKET_BYE if itsaBY E RTCP packet, and
PACKET_RTPIif itsaregular RTP data packet.

0 ReceivedPacketSize() and SentPacketSize() return the size of the
referenced packet in octets.

o NewMember(p) returnsal if the participant who sent packet p is
not currently in the member list, O otherwise. Notethis function
is not sufficient for a complete implementation because each CSRC
identifier in an RTP packet and each SSRC in aBY E packet should
be processed.

o0 NewSender(p) returnsal if the participant who sent packet p is
not currently in the sender sublist of the member list, O
otherwise.
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o0 AddMember() and RemoveMember() to add and remove participants from
the member list.

0 AddSender() and RemoveSender() to add and remove participants from
the sender sublist of the member list.

These functions would have to be extended for an implementation that
allows the RTCP bandwidth fractions for senders and non-senders to be
specified as explicit parameters rather than fixed values of 25% and
75%. The extended implementation of rtcp_interval() would need to
avoid division by zero if one of the parameters was zero.

double rtcp_interval(int members,
int senders,
double rtcp_bw,
int we_sent,
double avg_rtcp_size,
int initial)

/~k
* Minimum average time between RTCP packets from this site (in
* seconds).  Thistime prevents the reports from “clumping' when
* sessions are small and the law of large numbers isn't helping
* to smooth out thetraffic. It also keeps the report interval
* from becoming ridiculously small during transient outages like
* anetwork partition.
*/
double const RTCP_MIN_TIME =5,;
/~k
* Fraction of the RTCP bandwidth to be shared among active
* senders.  (This fraction was chosen so that in atypical
* session with one or two active senders, the computed report
* time would be roughly equal to the minimum report time so that
* we don't unnecessarily slow down receiver reports.) The
* receiver fraction must be 1 - the sender fraction.
*/
double const RTCP_SENDER_BW_FRACTION = 0.25;
double const RTCP_RCVR_BW_FRACTION =
(1-RTCP_SENDER_BW_FRACTION);
/~k
[* To compensate for "timer reconsideration” converging to a
* value below the intended average.
*/
double const COMPENSATION = 2.71828 - 1.5;

75
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doubleft; [* interval */

double rtcp_min_time = RTCP_MIN_TIME;

int n; /* no. of members for computation */
/~k

* Very first call at application start-up uses half the min
* delay for quicker notification while still allowing some time
* before reporting for randomization and to learn about other
* sources so the report interval will converge to the correct
* interval more quickly.
*/
if (initial) {
rtcp_min_time /= 2;
}
/~k
* Dedicate a fraction of the RTCP bandwidth to senders unless
* the number of sendersis large enough that their shareis
* more than that fraction.

*/
n = members;
if (senders <= members* RTCP_SENDER_BW_FRACTION) {
if (we_sent) {
rtcp_bw *= RTCP_SENDER_BW_FRACTION;
n = senders;
} else{
rtcp_bw *= RTCP_RCVR_BW_FRACTION;
n -= senders;
}
}
/~k

* The effective number of sites times the average packet sizeis
* the total number of octets sent when each site sends a report.
* Dividing this by the effective bandwidth gives the time
* interval over which those packets must be sent in order to
* meet the bandwidth target, with a minimum enforced. In that
* time interval we send one report so thistime is also our
* average time between reports.
*/
t = avg_rtcp_size* n/ rtcp_bw;
if (t <rtcp_min_time) t = rtcp_min_time;

/~k
* To avoid traffic bursts from unintended synchronization with
* other sites, we then pick our actual next report interval as a
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* random number uniformly distributed between 0.5*t and 1.5*t.
*/

t=t* (drand48() + 0.5);

t =t/ COMPENSATION;

returnt;

}

void OnExpire(event e,
int members,
int senders,
double rtcp_bw,
int we_sent,
double *avg_rtcp_size,

int *initial,
time tp tc,
time tp  *tp,

int * pmembers)

[* This function is responsible for deciding whether to send an
* RTCPreport or BY E packet now, or to reschedule transmission.
* It isalso responsible for updating the pmembers, initial, tp,
* and avg_rtcp_size state variables.  This function should be
* called upon expiration of the event timer used by Schedule().
*/

doublet; /* Interval */
double tn; /* Next transmit time */

/* Inthe case of aBYE, we use "timer reconsideration” to
* reschedule the transmission of the BY E if necessary */

if (TypeOfEvent(e) == EVENT_BYE) {
t = rtcp_interval(members,

senders,
rtcp_bw,
we_ sent,
*avg_rtcp_size,
*initial);
tn = *tp + t;
if (tn<=1c) {
SendBY EPacket(e);
exit(1);
} else{
Schedule(tn, €);
}
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} elseif (TypeOfEvent(e) == EVENT_REPORT) {
t = rtcp_interval(members,

senders,
rtcp_bw,
we_ sent,
*avg_rtcp_size,
*initial);

tn = *tp + t;

if (tn<=1c) {

SendRTCPReport(e);

*avg_rtcp_size = (1./16.)* SentPacketSize(e) +
(15./16.)* (*avg_rtcp_size);
*tp=tc;

/* We must redraw the interval. Don't reuse the
one computed above, since its not actually
distributed the same, as we are conditioned
on it being small enough to cause a packet to
be sent */

t = rtcp_interval(members,

senders,
rtcp_bw,
we_ sent,
*avg_rtcp_size,
*initial);
Schedule(t+tc,e);
*initial = O;
} else{
Schedule(tn, €);
}
*pmembers = members;
}
}
void OnReceive(packet p,
event e,
int *members,
int * pmembers,
int *senders,
double *avg_rtcp_size,
double *tp,
doubletc,
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double tn)

[* What we do depends on whether we have left the group, and are
* waiting to send a BY E (TypeOfEvent(e) == EVENT_BYE) or an RTCP
* report.  p represents the packet that was just received.  */

if (PacketType(p) == PACKET_RTCP_REPORT) {
if (NewMember(p) && (TypeOfEvent(e) == EVENT_REPORT)) {
AddMember(p);
*members += 1,
}
*avg_rtcp_size = (1./16.)* ReceivedPacketSize(p) +
(15./16.)* (*avg_rtcp_size);
} elseif (PacketType(p) == PACKET_RTP) {
if (NewMember(p) && (TypeOfEvent(e) == EVENT_REPORT)) {
AddMember(p);
*members += 1,

}

if (NewSender(p) && (TypeOfEvent(e) == EVENT_REPORT)) {
AddSender(p);
*senders += 1;

}

} elseif (PacketType(p) == PACKET _BYE) {
*avg_rtcp_size = (1./16.)* ReceivedPacketSize(p) +
(15./16.)* (*avg_rtcp_size);

if (TypeOfEvent(e) == EVENT_REPORT) {
if (NewSender(p) == FALSE) {
RemoveSender(p);
*senders-= 1;

}

if (NewMember(p) == FALSE) {
RemoveMember(p);
*members -= 1,

}
if (*members < *pmembers) {
th=tc+
(((double) * members)/(* pmembers))* (tn - tc);
*tp=tc-

(((double) * members)/(* pmembers))* (tc - *tp);

/* Reschedule the next report for time tn */
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Reschedule(tn, €);
* pmembers = * members,

}

} elseif (TypeOfEvent(e) == EVENT_BYE) {
*members += 1;

}

A.8 Estimating the Interarrival Jitter

The code fragments below implement the algorithm given in Section
6.4.1 for calculating an estimate of the statistical variance of the
RTP datainterarrival time to be inserted in the interarrival jitter

field of reception reports.  The inputs are r->ts, the timestamp from
the incoming packet, and arrival, the current time in the same units.
Here s pointsto state for the source; s->transit holds the relative
transit time for the previous packet, and s->jitter holds the

estimated jitter. Thejitter field of the reception report is

measured in timestamp units and expressed as an unsigned integer, but
the jitter estimate is kept in afloating point. As each data packet
arrives, the jitter estimate is updated:

int transit = arrival - r->ts;

int d = transit - s->transit;

s->transit = transit;

if (d<0)d=-d;

s->jitter +=(1./16.) * ((double)d - s->jitter);

When areception report block (to which rr points) is generated for
this member, the current jitter estimate is returned:

rr->jitter = (u_int32) s->jitter;
Alternatively, the jitter estimate can be kept as an integer, but
scaled to reduce round-off error.  The calculation is the same except
for the last line:

s->jitter +=d - ((s->jitter + 8) >> 4);

In this case, the estimate is sampled for the reception report as.
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rr->jitter = s->jitter >> 4,

Appendix B - Changes from RFC 1889

Most of this RFC isidentical to RFC 1889. There are no changesin
the packet formats on the wire, only changesto the rules and
algorithms governing how the protocol isused. The biggest change is
an enhancement to the scalable timer algorithm for calculating when

to send RTCP packets:

0 Theagorithm for calculating the RTCP transmission interval
specified in Sections 6.2 and 6.3 and illustrated in Appendix A.7
is augmented to include "reconsideration” to minimize transmission
in excess of the intended rate when many participants join a
session simultaneously, and "reverse reconsideration” to reduce
the incidence and duration of false participant timeouts when the
number of participants dropsrapidly. Reversereconsideration is
also used to possibly shorten the delay before sending RTCP SR
when transitioning from passive receiver to active sender mode.

0 Section 6.3.7 specifies new rules controlling when an RTCPBYE
packet should be sent in order to avoid a flood of packets when
many participants leave a session simultaneously.

0 Therequirement to retain state for inactive participants for a
period long enough to span typical network partitions was removed
from Section 6.2.1. In a session where many participants join for
abrief time and fail to send BYE, this requirement would cause a
significant overestimate of the number of participants. The
reconsideration algorithm added in this revision compensates for
the large number of new participants joining simultaneously when a
partition heals.

It should be noted that these enhancements only have a significant
effect when the number of session participantsis large (thousands)
and most of the participants join or leave at the sametime. This
makes testing in a live network difficult. However, the algorithm
was subjected to athorough analysis and simulation to verify its
performance. Furthermore, the enhanced algorithm was designed to
interoperate with the algorithm in RFC 1889 such that the degree of
reduction in excess RT CP bandwidth during a step join is proportional
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to the fraction of participants that implement the enhanced
algorithm.  Interoperation of the two agorithms has been verified
experimentally on live networks.

Other functional changes were:

0 Section 6.2.1 specifies that implementations may storeonly a
sampling of the participants SSRC identifiersto allow scaling to
very large sessions.  Algorithms are specified in RFC 2762 [21].

0 InSection 6.2 it is specified that RTCP sender and non-sender
bandwidths may be set as separate parameters of the session rather
than a strict percentage of the session bandwidth, and may be set
to zero. The requirement that RTCP was mandatory for RTP sessions
using IP multicast wasrelaxed. However, aclarification was also
added that turning off RTCPis NOT RECOMMENDED.

0 InSections 6.2, 6.3.1 and Appendix A.7, it is specified that the
fraction of participants below which senders get dedicated RTCP
bandwidth changes from the fixed 1/4 to aratio based on the RTCP
sender and non-sender bandwidth parameters when those are given.
The condition that no bandwidth is dedicated to senders when there
are no senders was removed since that is expected to be a
transitory state. It also keeps non-senders from using sender
RTCP bandwidth when that is not intended.

0 Alsoin Section 6.2 it is specified that the minimum RTCP interval
may be scaled to smaller values for high bandwidth sessions, and
that the initial RTCP delay may be set to zero for unicast
sessions.

o Timing out a participant isto be based on inactivity for a number
of RTCP report intervals calculated using the receiver RTCP
bandwidth fraction even for active senders.

0 Sections 7.2 and 7.3 specify that translators and mixers should
send BY E packets for the sources they are no longer forwarding.

0 Rule changes for layered encodings are defined in Sections 2.4,
6.3.9,8.3and 11. Inthelast of thesg, it is noted that the
address and port assignment rule conflicts with the SDP
specification, RFC 2327 [15], but it is intended that this
restriction will be relaxed in arevision of RFC 2327.

0 The convention for using even/odd port pairs for RTPand RTCPin
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Section 11 was clarified to refer to destination ports. The
requirement to use an even/odd port pair was removed if the two
ports are specified explicitly. For unicast RTP sessions,
distinct port pairs may be used for the two ends (Sections 3, 7.1
and 11).

A new Section 10 was added to explain the requirement for
congestion control in applications using RTP.

In Section 8.2, the requirement that a new SSRC identifier MUST be
chosen whenever the source transport address is changed has been
relaxed to say that anew SSRC identifier MAY be chosen.
Correspondingly, it was clarified that an implementation MAY

choose to keep packets from the new source address rather than the
existing source address when an SSRC collision occurs between two
other participants, and SHOULD do so for applications such as
telephony in which some sources such as mobile entities may change
addresses during the course of an RTP session.

An indentation bug in the RFC 1889 printing of the pseudo-code for
the collision detection and resolution algorithm in Section 8.2

has been corrected by translating the syntax to pseudo C language,
and the algorithm has been modified to remove the restriction that
both RTP and RTCP must be sent from the same source port number.

The description of the padding mechanism for RTCP packets was
clarified and it is specified that padding MUST only be applied to
the last packet of a compound RTCP packet.

In Section A.1, initialization of base_seq was corrected to be seq
rather than seq - 1, and the text was corrected to say the bad
sequence number plus 1 isstored. The initialization of max_seq
and other variables for the algorithm was separated from the text
to make clear that this initialization must be done in addition to
calling the init_seq() function (and a few words lost in RFC 1889
when processing the document from source to output form were
restored).

Clamping of number of packets lost in Section A.3 was corrected to
use both positive and negative limits.

The specification of "relative" NTP timestamp in the RTCP SR
section now defines these timestamps to be based on the most
common system-specific clock, such as system uptime, rather than
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on session elapsed time which would not be the same for multiple
applications started on the same machine at different times.

Non-functional changes:

o

It is specified that areceiver MUST ignore packets with payload
types it does not understand.

In Fig. 2, the floating point NTP timestamp value was corrected,
some missing leading zeros were added in a hex number, and the UTC
timezone was specified.

The inconsequence of NTP timestamps wrapping around in the year
2036 is explained.

The policy for registration of RTCP packet types and SDES types
was clarified in anew Section 15, IANA Considerations. The
suggestion that experimenters register the numbers they need and
then unregister those which prove to be unneeded has been removed
in favor of using APP and PRIV. Registration of profile names was
also specified.

The reference for the UTF-8 character set was changed from an
X/Open Preliminary Specification to be RFC 2279.

The reference for RFC 1597 was updated to RFC 1918 and the
reference for RFC 2543 was updated to RFC 3261.

The last paragraph of the introduction in RFC 1889, which
cautioned implementorsto limit deployment in the Internet, was
removed because it was deemed no longer relevant.

A non-normative note regarding the use of RTP with Source-Specific
Multicast (SSM) was added in Section 6.

The definition of "RTP session” in Section 3 was expanded to
acknowledge that a single session may use multiple destination
transport addresses (as was always the case for atranslator or
mixer) and to explain that the distinguishing feature of an RTP
session isthat each corresponds to a separate SSRC identifier
space. A new definition of "multimedia session” was added to
reduce confusion about the word "session".

The meaning of "sampling instant” was explained in more detail as
part of the definition of the timestamp field of the RTP header in
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Section 5.1.

o Small clarifications of the text have been made in several places,
some in response to questions from readers.  In particular:

- In RFC 1889, the first five words of the second sentence of
Section 2.2 were lost in processing the document from sourceto
output form, but are now restored.

- A definition for "RTP media type" was added in Section 3 to
allow the explanation of multiplexing RTP sessions in Section
5.2 to be more clear regarding the multiplexing of multiple
media.  That section also now explains that multiplexing
multiple sources of the same medium based on SSRC identifiers
may be appropriate and is the norm for multicast sessions.

- Thedefinition for "non-RTP means" was expanded to include
examples of other protocols constituting non-RTP means.

- Thedescription of the session bandwidth parameter is expanded
in Section 6.2, including a clarification that the control
traffic bandwidth is in addition to the session bandwidth for
the datatraffic.

- Theeffect of varying packet duration on the jitter calculation
was explained in Section 6.4.4.

- The method for terminating and padding a sequence of SDES items
was clarified in Section 6.5.

- |Pv6 address examples were added in the description of SDES
CNAME in Section 6.5.1, and "example.com" was used in place of
other example domain names.

- The Security section added a formal reference to IPSEC now that
it isavailable, and says that the confidentiality method
defined in this specification is primarily to codify existing
practice. 1tisRECOMMENDED that stronger encryption
algorithms such as Triple-DES be used in place of the default
algorithm, and noted that the SRTP profile based on AES will be
the correct choice in the future. A caution about the weakness
of the RTP header as an initialization vector was added. It
was also noted that payload-only encryption is necessary to
allow for header compression.
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The method for partial encryption of RTCP was clarified; in
particular, SDES CNAME is carried in only one part when the
compound RTCP packet is split.

It is clarified that only one compound RTCP packet should be
sent per reporting interval and that if there are too many
active sources for the reportsto fit in the MTU, then a subset
of the sources should be selected round-robin over multiple
intervals.

A note was added in Appendix A.1 that packets may be saved
during RTP header validation and delivered upon success.

Section 7.3 now explains that a mixer aggregating SDES packets
uses more RTCP bandwidth due to longer packets, and a mixer
passing through RTCP naturally sends packets a higher than the
single source rate, but both behaviors are valid.

Section 13 clarifies that an RTP application may use multiple
profiles but typically only one in a given session.

Theterms MUST, SHOULD, MAY, etc. are used as defined in RFC
2119.

The bibliography was divided into normative and informative
references.
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