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Abstract:  Although only more than one year since session initiation protocol (SIP) had been delivered, SIP has
already become the research hotspot in telecommunication and network fields. More than 30 RFCs and drafts were
delivered by SIP WG, including core protocol, QoS, security, message header and method extension, interconnection
with PSTN, firewall and NAT traversal, application, multi-message body, instant messenger, etc. This paper
introduces the SIP standard and the newest research trends in its related fields, and points out the future research
direction and the promising foreground application.
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# ZE: o IETF &RF849) 4402 —4) SIP(session initiation protocol) TAEZE L 7 49 SIP A8 K AR /E 22 & A il 12
Fa W 25 -t A 50 2 8 B AT STP TARLRE R 4G Wil A £ A2 3L 30 AN R T AU sh, i plid & QoS 24,
W&k AaTr kY K. 5 PSTN F A6l g ZaRARF M, F &0 KA NAT. BA . $ 8848, Bl &5 %%
AL R B ARA A PTA Internet sS4 5L B 34T FT RAEAGAEN R A B A Internet Ao AZ . 2 ARG BEA- 2T SIP
T S A AR B RIEAT T 5k A EAGET VAL SIP ABE AR P 494 S HA AR £ AT AT
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2 W UE4 i (session initiation protocol, & FR SIP)IT 4 >k 7E 38 15 Fl X 44 Bff 57 4038 52 B A K 5T, & F —
ML INGN)F HIAZ O B 2 — ¢ B W1 & i IETF ) MMUSIC(multiparty multimedia session control) T {F 2 #
HY B —ANAR v, R SR Al e TP B (A5 AP .78 TP P 4% 43 JZBERY 1 STP & TAEE N HZ BRI —AME 2P0, mT
DAL BEMZIEE 205 25 10 2 Bk o i gt

1 &— Internet 2 AR RGBT R T SIP 7€ Internet PpiSUER 1 07 & de W13 H I 0 H 37 35t B
¥ 1P HEAGIPI . 2RSS R 2 BARSEE (B H AT SIP Y A A 232 78 AN BRI 2637 5¢ . SIP Hh BUE 2 F

Internet P ™I N 1 Ak 25 Web A1 Email dE4T 31117,

Signaling Media Utility NS \oap = N e 4 v
roplication &fr%?‘fﬂhk%&,[ﬁ]ﬁHﬂLIQXKEM}t{%V‘JZWJﬂ.SIP 3
S AT SRR 25 T A > i =3 AR
layer I H.323 II SIP I I RTP I I DNS Il DHCP | LXEJ@E%LJ\I/&EJUEE‘%}A@]\%\ }({Illﬁfx ET?“IE{/E Iﬁ‘:\ ﬂ

Transport i ‘I I i + ¥ ¥ A AR T o mT LUKE 150 #7165 1 B R %

= s g LB SIP 4 3GPP R4
layer s SR S R S R P S0
Network PRI 2512 A% M55 AN nternet. 11 USR5 15
layer [ AWM [ _veo [ Ethemet | [ WP ] S, R AT AL T — 41453 i Zh 1) Internet AR 45 G T
Fig.1 SIP position in Internet architecture ATERIEAE ] SIPH] ¥ BE i JUAL S8 Internet I

€ 1 SIP fE Internet [ £% A< 25 4546 v ¥ for 4, L0 Email. Web LA 22 W42 R0 RIS J8 2658 i 45

SEA LK. STP 1) H I 2 A T8 A 9 28 5t DA Ah =& JE B 4 1)

UL R R AW — 3 iy, SR AT IS BB ARS8 A R s o, I AR . R B A AR 45

ZL(IXIE A Internet B HE ). X 3 ¥ iy K48 Internet 35 AR T B 5@ SUWAR W 4% 144 2 45 0, JL40 9 32 5L SR Y1 4R
YR (SIP).

1999 45, MMUSIC TAE 241 S W14 tH SIP AR, b, 2 Ak R G ik R IS T — & (10 ) (R IX AR R 45
R — AN AN A N5 B 7 8 B ik WA 0 T IO — N E 25 BAE L T I 2 R A 2
IETF 222 SIP fR)9) 3, )R IR, STP Wi R sE MRl A2 . A, STP wl LU 383 I A B A3 B 24 0 4%
LR S B 45151999 4 2 H MMUSIC TAEH KA SIP (42X br#E REC2543. k1, SIP L4 7E IETF 3K
M ERL, T 1999 4E 9 H Rk —/ANMAL R SIP L {F 40, Jonathan Rosenberg, Joerg Ott,Dean Willis HAT 25— &
J#.2001 = 3 F,IETF 5§ 50 X< @ F SIP LA 50 By 53:SIP AR SIPPING TA/EZH. 7% SIP 4%
MK AT 552 1018 SIP TG K LA AP @ SIPPING TAEH AT 25 2 18 55 T4l SIP WMl kAT BRI
F.SIP TAFZLTF 2002 4 6 H &3 7 H i RFC3261, L1}, SIP ¥ REC T3k A\ FE S bn vk R S BLAE 7 3GPP.
SIMPLE. M £ ¥ il & T AR 20wl R A SIP AE 4 TAE B LI LE 4RI ) SIP Phisl AR K 5 e A2 8E T SIP ¥l i1y

() A TR Eh T STP R BRI () AN, I b STP A 5 (0 B iSCRT I A AR DR, T IR PA R e 3 v
LT SR AT DL DB H AT AT ST A — AR R 4. 55 T SIP 75 ) 2% MU A5 AU T oy 11 T
EEH AN H AR )RR AT TP STP AR BN A R SIP WFFTA AN SR LR R A 2E FE Py R
SR TR B S B 20 AR, 23R 3K T T ) AR+ 0 SCARSCHE AN 4 T SIP O WM AR R 45k . SIP TAR4LE
L RARAN AR KL Al REC A1 Drafts JAZ O HOAR S BLSTP AE 2 TAE RS TARLL 0 2R TAE . [H A
HME STP AT IS 1) B SCR AT SIP )R B 25 IR th 1 3k 2U IR ST 5 [ AN i .

1 SIP B RGLALR

AATAH SIP 4% Lo Wi 58 S FE AT BER R G e, 45 H T — AN LT SIP AR RG MBI,
1.1 SIPEARINEE
IETF 5% 43 2 (W7 k00 e 25, SIP VB8 N H 2 B — A8 615 ) s SR g7 B e 201
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N 555NN 2 EARS TR, 2 5 208 1 0R 7T DUl I 413 (multicast)s FL 4% (unicast) B 1 & 45 & 1077
AT EAF . SIP AT DL T80 8 R I — AN TR E N &l W U Tl — N8l /E 8 SIP
A% L AR 22— AT LU T W A 30 B — S i I N B G A 4 0, 3K — A 2 8. SAP(&UE 5 P
S — MR ORI T8 A5 X077 AT LA (] Bl 1 0 P PR 204 2 50 (LG 2 2 47 SCRRAILA). STP it 57 T i Ak B 1) 22 4
S G B FNF IR 218 P A B HLELL Be FH — N mT i R A R &5 N H TS 80, B s, L5 paR.
WErR S vh N =2 ST SO AR 545 P AR . — RS 30 R, SIP Blp s RTP B30 4% 326 & S AN AAT L,
181 SDP B SGHEAT S IR . STP ik 33k B (AL oA S Lo J vk 845 XUy 5k %2 )5 i Fl SDP #EAT 5. JLA
2 U IR, 4 I A5 L7 A SBAE L) SIP HEZL b AT — ANk & 1, A0 4 S A A —ANE T 1k e
UG M ER SR B SDP Hpil A SIP #hasn] LLEAT 25 05 1148 L R KB 21250 . B S1G S8,
RS SINHABH . WE BB IR 00 R FESEE.SIP T4 R Rk R BLAE & ] L ik e SO M B Sk
(header) 1 J7 7 (method) K 38 B (4 h f, 33— s FH A6 890 38 e S g ) SIP 47 J§& RFC #3200,

SIP % —ANEE I ThRE & LR P B st it SIP & SUIAREE (proxy) ik 45 #% A1 . 5 [] (redirection) Al 45 #%
SCPL BT SIP SEEL T AF P S 1 8 A, R AE T JE T8 B W IY O 7 I 8% AT AT A7 b TT A ORI a8 )
PRI J7 ¢ JE T SIP URL(uniform resource indicator, 5t — %% Y b iR FF)HEAT bR 1R, HoA% 2R Email Hb kbR AHALL,
i H K user@domain [ JE K, 41 SIP:sidf@icst.pku.edu.cn, 5 ¥4 () SIP URI 4% 2042 sip:user:password@host:
port;uri-parameters?headers. 1 40 38 2 WL SCHR[ 1] 77 06 200 1 56 i) — /N IR 55 8% 810 A 24 B0 B AL B, 4 RE il e iy
R BN, FE R A B R AR AR AN SN T ) IR 45 A R IR 45 AR SR — AN F T RIS 2 A okl
S AE BN B FE b 24 IR 55 45 75 TR R XA P I S 4 AR B R D s B AL AR B E BN — AN R
33 R B BUE R B STP (it T 3 5 ) A B P ol 5 A A5 3R 58 ot 7 R 5 1) 59 40, STP ] LU T HoAtk
(¥ TETF Ppist LA V7 — AN 5600 22 AR Uk 22 G5 400, A A S 200« #2425 QoS BH K RTP Ppas 1. 4 ihil vt
A 2 325 PR S IR AR A 0 L RTSPY2, 2 g 1) 2 JE 2 J8 LG 90 (PSTINY) I 55 (10 8 4 I S 2 ol B0 i MEGACOM™),
R 22 WA S ) S 34 Bl i SDPMIZE,

1.2 SIPHBTE

SIP 45 P Ff st 2:SIP JH P AREE UA(user Agent)Fl STP I 4% i 45 3. F P AR L (UA) & — AN TR TS
JB SIP o, HAFAE M T 02 Fh % B, W8 HL i (softphone) s SEFRIY SIP HLIGHL . HAB TSN A2 e 45 (n
Windows Messenger, Windows Messenger 4.6/4.7/5.0 f A5 F 7 B 2 R SIP W SGHHAT 5 AR 4 UA 754
T R P A (AN [E) SCR] 43 g B P AR ER & P L (user Agent client, T 7% UAC)FI 7 AR FE A 45 28 (user Agent
server, fAjFX UAS), B & A TN 3K, S5 38 M0 N T 385 3K .STP W 45 IR 45 2% 43k 3 28 AR BRIk 45 2% (proxy) &2 1)
M55 2% (redirect) 73 IR 55 45 (registrar) A ik 55 2% GE 05 AR BL AT R0 F P 1m0 R — Bk IR 5548 & tHIE Y3 K8 F5 1
HRe 45 28 v T — Bk Rk AR R 55 4% 43 0 A RS AR TR S AR R 55 35 P AN AT RS RDR S AR HE e %52
) X A IR A AR IR 45 2 1A B R OB BN 3K, LA B[R] 2% (1 i 3 FH 8 2 06 1) 1R O SR TRIR S AR B IR 4548 —
B34 SR 5 w8 B A BAE X R, A RS A i 25 4 T DUAE B AT Hh 223K 22 AN W BRI H P A7 & IR 33 SR 9
6 [u ] 1 (0 ) O TR S AR R 45 98 IR 2 B iy T AR AR IR 45408, & M SIP S5 M (11 . 3008 ml I 454
TEIRAS T N — Bk bk J5 , 37 Z0 25 VR i T 00 H 7 Ak iz 7 B ) T — Bk &t SRk, T COUNR X I AN I
AL P 43 5. U R 2% 45 A FH & F R S8 06T UAS BT E 75 SIP RGERIM JT T UAS HREAE HA B K4
M, LS UAC T8 IR 25 2% fe R B e AT 55 40 7R SEBR 1) SIP RGH ib A — AR B (1 Ik 45 35, ROV 5 IR 5%
#%(location server),{o & il 4535 766 T 17 FH 7 3R [BI AT B PR 007 545 I, v T AR 45 25 2 0 3007 8045 B IR & S B I
SO B b BRI RS A A M 55 P ok T B AR T e 2% B T A ) R 2% s IO VE S — AN A R B
300 A P 348 DNS, B 10 U 1ol B AT LB SIP 19, 41 Finger B 5 21 H 5% Vs ] Hp iU (LDAP) AT % 1 45 2%
ANJET SIP MRS IRTE s, K A A7 B I 45 #5 A1 SIP HR 45 4% L [ JF AN SIP Wi, — 2847 B iRk 45 %54/ LDAP
A STP e 55 s BEAT THAS.
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1.3 SIPHE
A PRSI SIP 1 L35 SRIH LN E LA 1 ik 55 8 ) AR 827 SR CMHIR 5545 21 2 7 L) SR A 5
—ANERAT LA B Kk (header) — AN FATRI— AN S AAKLSIP 1 SR S 35 SR 47 9 4% X4 :Request-Line=
Method SP Request-URI SP SIP-Version CRLF.#[1:INVITE sip:bob@biloxi.com SIP/2.0.7E1#RATHAET T —4
J7 % (method), 58 T 15 SR R IR AR H (1. 46 SIP AZOo RSt i, — 3k LT 6 Bl SIP iRk, L3 1.
Table 1 SIP request methods
F 1 SIPiERjik

Method name Meaning Method name Meaning
INVITE Invite OPTIONS Capability query
ACK Acknowledgement CANCEL Cancel
REGISTER Register BYE Bye

TSRO T 5 T8 SR (s 25 7 I 25 T R Lt 5 0 R S A S 50 T 3K 83 R T 5 R R AR
R R 2 50 T SIP O Bhsl e U ITAT 44 AN Rk
Table 2 All SIP message heads defined in SIP core protocol
2 SIP AZL PR E I PT A SIP i E Sk

Accept Accept-Encoding Accept-Language Alert-Info Allow

Also Authorization Call-ID Call-Info Contact
Content-Disposition Content-Edcoding Content-Language Content-Length Content-Type
Cseq Date Encryption Error-Info Expires

From In-Reply-To Max-Forwards MIME-Version Organization
Priority Proxy-Authenticate Proxy-Authorization Proxy-Require Record-Route
Require Response-Aey Retry-After Route Server
Subject Supported Timestamp To Unsupported
User-Agent Via Warning WWW-authenticate

SIP i W R S R AT VW R Sk AT AN B AR R SAT B0 SO A S L R A A R D R TR,
Rl:Status-Line=SIP-Version SP Status-Code SP Reason-Phrase CRLF.%1:SIP/2.0 180 Ringing. 4 i A5 K
SIP/2.0, RS2 M 100~699 [ FEEL, Hoy ik 6 Tl AR (1158538 3 B iy T P A3 ml RE (15 L.

Table 3 SIP response codes and meanings

Fz 3 SIP ALY A A S

Status code Meaning Status code Meaning
1XX(100~199) Provisional 4XX(400~499) Client error
2XX(200~299) Success 5XX(500~599) Server error
3xX(300~399) Redirection 6XX(600~699) Global failure

1.4 RBEHIHISH

SIP W R IRSR W™ R PE TR b th— AN SEBR I SIP R G ES 7 ], 3X A 2548 W] LU i s B0 an AR 40 2%
W BURH R ER T, 3G REAZH AL WA R AEDIRE XN RSB SN A B, TR
MR 55 s S ) i s IR B TP 2 B IRGSAS A G IR S A BTN QT O ) AL 5% A K IZ A T g,
HHA i, 55 3K F Windows Messenger Windows - £ [#) XLite %X HL 1 - Linux *J* £5 '~ Osip [¥) Bonephone
%Hﬁaﬂ] H AL T T KB Be SIP 38 % ) i Ak — P 7 i #8224 A6 B 2 AR 1 ANME 7R

WE Al e A% B R IRS AT AR H - A% 5 3 1, R Windows Messenger5.0,44 SIP URI

H sidf@sipa.icst.pku.edu.cn,IP Hidk 2 192.168.1.122, 11 FH ) ik 45 #s 41 1P Hbhk & 192.168.1.166, 3%k % A
sipa.icstpku.eduen; H1 7 B M H B 2 & g 2, B — A7 T Windows F 48 T [ % L 1% JURI
4y :8911@sipb.icst.pku.edu.cn,IP Hbudik Jy 192.168.1.200, & B X 45 2 41 TP Mo hik oy 192.168.1.167, 3% 4 N
sipb.icst.pku.edu.cn.

AT TR () AP B #E M A BT — kS E I SR Z 0 B TR AR IR 45 #s
B R B A TR SRR ACH IR S5 4% A R IR 55 i 30 o 7 B I 55 4 B AT 20 A7 B IR S5 AR P ARG Bl L IR
M) I TR A MAEZCIRE, T B AT T L (presence) I %55(3) HI P A JEMPERE;(4) FH B &
DU A AL TR AR5 K (5) X7 G 3L HEAT AR 23 (6) JH ™ B #1245 ik, 7 A A
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JE UGS R AE XA 5P AR A T SIP & 3 B Sk T 14 Presence AR5 Subscribery Notify 75V,

EAE SIP TAEA MY B 52 X.

Server group 1

IP: 192. 168. 1. 166 1P,
N, Domain:sipa. icst. pku. edu. cn
,; N, 0S: RedHat Linux 9.0

N \
I;’éTN Phone &, ’
1

Register/Location/,
Redirect/Prox

Server group 2

192. 168. 1. 167

Domain:sipb. icst. pku. edu. cn
0S: RedHat Linux 9.0

Video conference, multimedia

é : M
-~ lother SIP A
< | terminal _,.:ﬂ
; ,:Compatihle
5o terminal f'_:lj )
< . (such as Client 2: Other client:
S 1 H.323) IP: 192.168. 1. 69
.!(Iell phoned G- Windows Xlite Softphone  application client
\
* Other s
\.. mobile @ s s s
\, device ; Client 1 Client 3:
N / IP: 192.168. 1. 122 IP: 192.168. 1. 168
\_' """ o Windows Messenger5. 0 Linux Bone Softphone
~ .

Fig.2 SIP application system
K2 SIP MRS 4

B3 I A L R R

Ji 55 s BT R, 1 B AN PR A LA STP 9 G PN 4 VR A 1A b 2 L

sipb. icst. pku. edu. cn Server
Group (Proxy/Location/
Redirect/Registrar)

1P: 192.168. 1. 167

SCHRLL].

sipa. icst. pku. edu. cn Server
Group (Proxy/Location/
Redirect/Registrar)

TP: 192.168. 1. 166

, . . . User A s
User B s SIP Trapezoid ¢ \1es<engm
softphones
. . wserel s
Bser B . L * .
URT: 8911@sipb. icst. pku. edu. cn o, *“”@”'” icst.pku. edu. cn

1P:192. 168. 1. 200

1P:192.168. 1. 122

] 1. INVITE H H H
—_— =t 5 ,
’ 3.100 Trying H 2. INVITE 4 H
o EE— 4. INVITE
' H 5.100 Trying : .
6.404 Not Found '
H . 7.404 Not Found ot Ton
! 8.404 Not Found '
-«
! 10. SUBSCRIBE
: 9. SUBSCRIBE > 11. SUBSCRIBE
13. 200 0K
14. 200 OK - - ~ 12. 200 OK
-« - 16. Notify <Not Signed In> get
L7 Notify Not Signed In> yeg 15. Notify <Not Signed In>
- .
21 Notify <Signed In> $g20- Notify <Signed In> 19. 200 0K
' 3
L] 0 9 L] ]
¢ 22. 200 0K H
[ ] e L] 1)
H ST INVITE 23. 200 0K H
25. INVITE
26.100 Trying 27. INVITE
28.100 Tryi
TV 29. 180 Ringing
; ) 30.180 Ringing a
31. 180 Ringing 32. 200 OK
L) o 9 -
) 34. 200 0K g 05 00Ky '
3 4 .
. . 35. ACK o
H ]
[ L 2
' Media Session H
- »
H 36. BYE -
' 37. 200 0K H
[l H
[] L]

Fig.3 SIP session flow

K3 SIP

2 SIP il B#Z OB AREHRIER

Fl i SIP IVFﬂﬁi‘%H’JTJJ BOBIE 26 AN, 73 AME AT VF 22 B0 58 3K 28 5 S A7 22 A1
1 SIP TARZL LU0 R AR AN HILRE 2R 13X 48 STP IR AH SCAR TR H (0 A% 00 N 8, LK H T 5 JEAR G i 2 R

ARATE A
Tﬁ?uﬂ@lﬁ)ﬁ.

ST

2

N

SEELET AT B RIS as AL A AE T & FRACEEL AL FEE A

(7, BIKE B B (¥ REC.
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2.1 SIPIRRLEHY R

HU T $2 2 SIP P34 2 — R IAE H RIS PEFIY @k b X e e v DAL SIP L H A, B — AN e g v —
AN FLARIR) ] L 3K Lo e 8 2 DA — PP BEER AL I KUk ST O B T R AT & SIP Bevt B ), PR 1UFIX 647 e 47
AT LATE 43 175 390 R0 4 7 W v D A, STP A G b2 TETF [ — AN T H AL, B F0 TIETF AR P il — i 58 s 3L W] 14T 4%,
F HIX 28 Internet MBS — ke T DU — R e Ab i 77 XA 42

SCHR[25145 T SIP 47 J& 2 500 v i I A2 AF ) SIP BEAT 8 AR 1 U7 B 22 7 R LATE g 37 W g [ I 3B AT
WF0Y 2 BR8P 75 (E 2 B 1 SIP AZAEVF 24 i, DR Y 1) — 5 75 B2 0108 o — U7 & 15 SCRRX se ™ g ix A
TR H T —A Supported 3k, WP J7 S4B E SCRF BT A 5 R FUN XN B S v, ] I 4 e S vy i 5 (R 9 e )
N Require Sk [r] 5 45 8 th 4 FH I A9 B SkBEAT 26 T30 8 S REA% A B A8, BRAIE T BT 8 A SE Ak A
W — IRl P AR 3] — 3L

SIP TARLLLH T SIP fA R S5 P i A B JEUU)PO) S g A SR 5. (1) SRR 1 Internet 4 R 454
THREAT % A Refl g —A SIP §7 & A8 AT LIS A SIP Hhisld4T Web JIUE, RN IETF C4&H HTTP
B R SEFAX A AR T AN B 223048 H SIP fift e — V)& w] REAR v 1Y) [n) JIXAF 1) J5 52 SIP P B4R 45 KT 52
% IETF ARvEAL I AR OR T SIP CRAFHRS Al 38 L.(2) AN T B e 5 v 19 08 L LL Wl INVITE 78 5 T L
FEE SR, A BUIXAER W & Sk INVITE Real-Purpose Tell me your capabilities. % 1 fig 77 M i% i Fff
OPTIONS J7¥£.(3) UBHF 28 HE L A3 18 R 1 B M S . (4) MR STP SEMR L [R) (K0 45 6 2R .(5) RAE 2T
IHEA FEATY JE.(6) F7 I %5 8 22 M. SIP ¥ J& TAE N KR 2 HEBIITE — B A 15 1k, X W 1E & SIP #)
WAL T R SIP AR R A5 M9 @ A2 SIP W B KA i 0 B A A 2 A 3z I R ke ok T — AR 8% B A A%
P B R AR
2.2 SIPZRZ 4% a @

STP $AT b A ) 2 A A A 2 O T S8 1 AL, e 43 A 0 A S8 A M e F) — A ) 270 A0 35 (R A B
L5 42 0 s A 42 997 1 T B0 0 R SR B, 2 1 2 0 o6 22 5 5 (1) 45000, 897 1E DoS Btk o Y () 2 PR AE L L
SR S B A B B AR T MR . BB R SS Be A O AR PREI S AR 2525 STP A U R Sk
> T BN 2 AR 2o S R A p 3 B 2 v 1Y) 22 MU a8 4 BT

s g A EEAR D PRSI B 6 % A A ALBLC PRk
Fig.4 Hop to hop & end to end security — HLAE— Bk m Bl 2122 4 SCHR[27]45 T 31X 2822 4 P R it 72 A T C
4 N R e A uiy, /| HTTP Digest Authentication;D Bt [¥) 2¢ 4=t S/MIME {4
UEP12) B B ) e 4k il TP/SEC R TLS K5 p.SIP & ffl 7 HTTP
1 SMTP 1) 22 4B 2 9K A5 S5 14 56 4 I 36 45D 45 4 IOAL 3 P 2 (it g e 1) DR, [R) IS5 W] LLORAIEAS B 2 40T
R NG AR, STP 135 SR Wi I8 A f 7 s 380 3 149 PR P 222 I 5 4 00 2 DR A K 2 B 45 1k R 54 T 15
33 41 Request-URI,Route, Il Via X i 55 7% A Ul 2 250 A2 T WL 1KY, A IX A, STP 1 =Rk A" fie 0% 15 A Hb ik [R) i AR 3
IR 25 25 75 ZAE O B L LS S 40 (W G N Via SkIRAE), PR, STP UAs 205 AR B IR 5528 51 41, STP (W SEARE 77
T A ) AH 3.
SCER[5145 0T SIP H SEIRZ2 Ak IR JUFP U5 G8:(1) A %AT 9 2% J2 22 4 S P AT IR 5 %8 2 TLS Al IPSec. V)
AN IEF R AT DU SR 2 % 51.(2) SIPS URI J5 E.SIPS /&8 %4> SIPIX i J5 FiAE SIP URI (5 5 4% 2 (H 2 42
At 7 — SO 4 79 B0 7T DL 22 4 BRI S B9 % U .SIPS URI J5 % §9 /&5y 2 b 37 F TLS #9.SIPS URI 5 % fo i
SkAg Fe 5 22 AT YR, AT 3 N 22 45 PE.SIPS URIL K78 4: sips:alice@Atlanta.com;transport=tcp.(3) HTTP %
WILHTTP % 51420t 7 $k sk (challenge) I 68 1, M58 401 F1 407 Wi B DA K2 Sk 3 336 Bk RN A A5 HT TP 45 5 2% 51
T RAAEG S B R Soh o] AN A2 SIP A B 4l 7 F PR3 R 5 ) 5507).(4) S/MIME(%¢ 42/ 2 1 i& Internet
#1472, Secure/Multipurpose Internet Mail Extensions)! . i 1 $2 1), it 1) 3t i) SIP 914 J& 58 4 0 35 B AR F WL 25
ELJZ A S TR AN ST B, BT Dk I % e ) 2 A (AR B 25 ) 75 05— 2 1090 UL Sk SR ORI i S T 100 1 i oy, 2
SR IK L v (R IEA l HE BRTE 22 A HESE 2 A8, STP 3 SV A REUEAT IE A 19 % 1 45 1% H 2, S/MIME R SIP UAs 7
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SIP i MIME ¥ 5, i g 28 s PR I 285 7 S A AN 3k = A AT

6T 5009..S/MIME 1] B4 30 S P4 (86 03 0 L3 0 5 A ) et SRTP packet

PR LSS MBI s | sequence number
1IN, S/MIME T LUE i SIP 91 KB4 SIP Sk 0t — % s

B 1 5 e R 28 P DT AR i A 1) 22 4> Mk (media security) AN g CSRC ids (optional)

T SIP Wh 8 Ve s, (B SIP N %8 ) AH 5. B 4, ] £ A1E L RTP extension {optional)

15 JF) RTP/RTCP 4 iy 25 48k % MUSELHR 1 % A P — B 4T (17 S

%R SRTP J7 28, W1 8 5 7 7% . S T 4 25000 25 60 5 51 %2 40 A L )

S

e Bt H R — AN T RO ST 1) 55 A — A T 5 ) SR
L P (privacy).SIP i1 208 45 R % & 10— Lo USRS 8 Ay Fig5  Implementing RTP security by SRTP
AR AT 2 R 5 AT 2 A, ffe T B S KT SRTP Sl RTP flefiffy 4 2k
K ) ABATTFE AT 2 7 2 04 06 56V 2 P SESROXFE I FA NS R AR A8 4 et >k . DG T+ SIP (¥ RL %5 Pk n) B 23
WLSCHR[13,14,27].SIP 1) 2 Ak a8 D28 o SIP Y Y 3 B2 ) 82—, B R i 380 A2 0 = R 9 A 2

2.3 BB = (QoS)

e 25 o BB B 5 AR 22 AN ) 7 THT ) b, — AR 2 AR TRAR DG QoS SR 98 . B KNI RE. B IR B F1
A, T 9 26 LA S I Y S N7 I P L 428 44360 BT D 10 R A5 21 B AR D L B L R AR B AR R R R B AL
{17 B i BT LA T J5 T STP Wil B A T A5 4, 15 9 5 HE AT 4 W SR QoS (32 475, 4K Ji5 15285 58 I iy 3 v ) 4, [RL oy
I L] S8 7 i S 52 65 3 R 0 RV 52 21 LE WL PR 2 o T 40 BT 17 R L, BRATTLAE T SIP ¥ TP HELAG (VoIP) g 5] T
BEAT 0 MT.(1) ZEXT AR I QoS Sz 1, SIP AL 4 P il — e SR ARAIE QoS id Hh k- Bl . g Fs bl Aty 5 45751
R M I B, DA R PP U 3 (5 4« R I A Ly i A R I AL 5 0 OO L R R B G S IL(2) A PR U S ST
S |, SIP 7E WY 2 57 I 80T H.323 5 3 JiK, JLT I 37— UDP & H2fl—A> TCP %4z, Wi UDP %42 i
D, 2C ] TCP & 32,75 W, 537 2 8 - TCP.SIP S i Hi g4 UDP 1 TCP,4n 5 UDP 2% I, U5 38 T np iy & 37 i
HE.(3) FEIREA I 7T, K T B (IR, SIP SR T via Sk 7 B K 75 0 2%, 4 SR B s A 2 BLEE via 5136 v U 3R
NIRRT SCHR[30145 T 5L T SIP-T(SIP for telephone)f¥] VoIP % (¥ QoS VA 73 HT, 38 H BA 51 K/ (lun 22 3
XK/ BREFESR 1) 730 SIP {54 RGN BB AL IR AR AV 2 56 SIP IR 45 BTt (1) 3 AN OCHE . A0 45 A 28 [ BTl
b R TR 56 BRI 56 BA # (non-preemptive priority queue), A% T 5 F0 SEZ BRAS L. 9§ 7 1 45t 45 B T — 4R
WA RO L2 BRI 4, JF o4 DL — P i 3% A0 B8 1 7 sCBR AL 0 1R 19 R 45 oo, SCR[3 113 H T —
7£ SIP 2 F3EF MPLS(Z B SUbn %38 ) 1) 9 25 A5 80 45 HY STP #3380 aT LLFI LAt QoS LR IFHLHISL Bl e L 45 &,
SN BT (0 IR 45 R SCHR[32140 HH T 4 3 b — 353 R 6 81 1 42 36 STP il Satellite-UMTS R 45 R 57 4
[T R G PERERIR 55 B, I T AR 60 R I LR 45 3R .QoS i 4 STP N A EEHINEZ —, B4
R AR Z TN B 1K A2 BT 2
24 MM ERIEEREARFER

X5 T RN G AE R SIP Bl ) R e fun ] 5 304t L A7 AE I IS AT IR I 1 R G i) 1) o 4 3% 42 L
QT SIP M 455 PSTN( 2 LA #e Hi i M) . ISDN. B ahili {5 M DL LT SIP MRS H5ET H.323 MRS
[IaEE. SIP 55 IPv4,IPv6 [ H 11 2.

H R SIP ) VoIP $i AR B 20 M e 3, 24 14 24 b e B 4T 1P W 2% 315K ] T AH R 1) QoS HR I INF, VoI P 4244t
AT LA PSTN A [R) 15 & 0 o (H A2, T SIP 9 VoIP 153132 A B — /M & & S AU A f PSTN 42 71
fiE . H R R AE ) 2928 1 F PSTN (A R 45 F A0 TETF AS— 55, 57 LA 4 (128 L gl i PSTN AT 1P
P 265 301 5T 1 ) DG AT Wb 806 e — o 7 R 10 SR 58 38 i 47 T 4% DSS #8257 ISDN/SIP W 2% il SG(f&
A ¥ ) B PSTN A& 5K FI45 4 JF 378 1P 2 I A Al SCTP( & AL fii Up WO HEAT AR B L 33 — Fh Sz BT R 761X
P OL T ,SG 7 ZHUBCE 145 4 B i BV % I 385 MGC, i MGC 58 PSTN/SIP {5 & #6451 MG.
SZHL MGCP/H.248 (BA5 S ThfiE. — 241 F PSTN/SIP AL (f) SIP ¥ B4k 4% T Hi>K:INFO J5ik. T ISUP
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Al QSIG X% i MIME BEAAZK AL | H Internet ¥ 451755k PSTN 45777k PINT. AL by — N EH M2 SIP #F,
HAEHJEHE B —/> PSTN M0y 2 i SIP W45 d5 £4 F [ ) PSTN H12:. 56T SIP My EE AR 4544 S PINT (1741 44
2 W SCHR[20].

755 HABAF A W0 A8 5.7 1,SIP H i1 I RA AR5 SS7(7 515 %) AC B B2 A /D 1) Internet ) 13
B AR 7 T AR B BT S MO IR B R A SR STP A A5 B Il Ay AT e e % 2 TR) R A 2 B0 80, 1k %
Tl 2 AR I ALy A, SCHR 341048 T 75 1P 20 B4R IR 45 W R A £ 130 rby A7 70 e I 258 i 6D 3R AT 45 RV Rt 9 4 3%
Fng2s 3 ) B 9T SIP 45 ISO () MPEG-4 DMIF(delivery multimedia integration framework) [ 15 [i] T 4 ] 5, 45 HY
T AR RIS R ST W — AN 2 B A S OB A TE H AT [P SIS R 2 R 2 AL
J 20 WA i AR I BN 22 B A 2 A 4 D2 ) T LA R) T A B4 56 STP/SDP 5 H.323 by F) T4 [ 180, WL
SCIR[35,36]. T — AR 19 45 1 e J A 443 A 22 W L TB) P FL B AR R A BHIIF IR 24 55 2 2
2.5 B ASEFINATIE)RR

th -7 E A 48 IR IE e 2 AR TPv4 bl 0 I ) 8 04 2% 18 B KRG R NAT 54 T2 A7 45, 1K FE,
AT STP BMY 2 B B7 K BRI NAT & STP W F A 78 4503 1 — 4~ 25 L.

W3 BH B AT P e ) A U L, B s T DU I 4 B B G 52 ARV U7 il AR I g R il A
#t NAT /2 IETF 4& tH 18— A brifk, T oV % F 9 2 (1 F % F kv 1L 0 10.0.x.x,192.168.x.x,172.x.x.x) |
{14 & PC HLER B L2 oA T4 R K e (0 TPv4 Mkl BR y TPv4 il 23 e 24 S RS SR AL 2 0% (1 TP Huhk, AAT]
T T L NAT 7= 5, LUEXT TP Hhuhik Al TCP/UDP i 1 34T 4L 52 IX 148 F STP 3 7F Thfie b ml e KT 4T
0,00 B I VS AAUURAS Shie . NAHREFISZ. AR SO RN . Z2IrRWERR. e &34
X A5 ik 2% H A SEIR SIP 5B B AN NAT ) R 75 i 34

(1) 181 B HZ R 5 ALG(application layer gateways), E P 7EIX 75 Hifi T —2e0F 55 T A/ERT0 3 ) 2 W S 7T
DA B T i RE A% TR H.323 I SIP WRist ¥ B K 3, A1 3 MU A ALG Firewall. & A A2 1 S tth 25 5 10 Sk A7 B SR e #4
0, 2 A5 0] L i, T 2 B R b A3 BT S A £ A P I Bt 2 (s HL323 R0 STP PSR A 43K
BCT B A AT S, v R AN £ s A IR — A B i 10 A AT L A 2% i 1 R AL A B e ek 23
BT W8 — A ity 1175 SEHT T, 895 2k 55 20 24 b 4T 08 42 gy 7 Y 190 i 10, 170 9T A R A g 104K 2R 22 4 e PR 35 5% AR A& (EL
J2, FH T B A H0 a0 0 B 380, I A 0 TR T 7 K 355 A A B AT 45 5 W X 4% DB AT,k TR A B I 4 0 5 5 L T SR
W 2% Th A 22 2 B R NAT, IR P A9 2% 4% E IR A A B S 06 25 TR LS R ALG Thfig. SCRR[38]48 H H
SIP Fh LI i 523 SIP-NAT 56, SCHR[39145 H T #4111 SIP ALG f@ )i &.

(2) BEIE 738 75 3. RIAE 97 K30 R NAT 4% 00 P9 A48 8% 4 1T (R Bk 36 R A% 2% STP 2503 . AT AE 1% J7 T AR T
FESZEL T IR P 58 B 18 53 il v 5 58 R AN 2144 4 s Server 3 AT Client 3, 23 51 JECEE 17 K B R0 NAT (9 41 i AN
BT, Client 3 5 AT B <7 FACHE Th g, A 38 & E M2 Client b, & AN Server 18— AN 4 45 I iE, 7]
DAIE A AR U I 42 24 4 L R A B0 6 o 31 Server, B 2% I 1EAT S 1 W S5 3 P gt e 05 S 0 ol s 2 o A
28 3 B3 Rl Y AE 06 S8 1 Server SRIEAT TG 31X 25 5 I8 75 ¥ 5. 56 [H 1) Ridgeway 24 =] SEIL 73X i figt
VES

(3) HERLEHIPI(VPN).VPN FARE M FTTE 1P M 4% B4Rt 22 2l (5 1) ik — fER—A~ VPN ¥ 4 1] LUA%
PR 8% 2 B ) 8L 7E VPN R 75 UDP R TCP 2 T 1) 1PSec 24 1 R4 4t 2¢ 21 TP W5 (H i T T VPN
Fi AR IPSec JZEHE A O BIE AR R AN & UDP 5 TCP ¥ 11,1 H 1PSec 18I 1) )2 ZE9 I % X Fhfig o 5
ZETVERL PR NAT JGIL & NAPT o) @, 0] L% L8 SE LB kB . NAPT. VPN Thfe =2 45 G b AT i e iX fh oy
(sl SRR e AN ARV T A — A VPN P9 IR 2% HEAT T84S, 100 G325 07 T 2 Ak W [ 283t L P AT 38 15

(4) 3T UPnP [{fif vk /7 % UPnP [ 4= F5 /& Universal Plug and Play(Gi f BV i B0 B0 30), /2 A T 7E s . 5
B 2% 1 6 K L 2 1) 3 37 T BT ANEE () (pervasive) I 48 14 32 T4 HA A B SUAR R OO 7RIS, 78 1999 4E %
LT AT R B UPnP Forum, 1T 7 — R FIFR#E. L 7 [ IGD(internet gateway device) T./EZS il &~ th
TFIE NAT MR R NZ NAT &4 TS AR s SRR AN L E LU Internet AR A (1
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WI,TCP/IP. HTTP FI XML)Jhy FE A, {4 3 A% 1 158 46407 St v 19 3003 2 R 3 1] A, DA T A7 19X 4% (O JHL 2 5 J IO 465 ) %
B2 B AT RE.

(5) STUN Ppi¥.STUN(simple traversal of UDP over NAT) & —AMi# ¥R 3L T~ SIP [ VoIP J HiAth IP 22 @44 v H]
RY 5% NAT FEAE P —/N 3R STUN (1 SIP Fi P ARBLAERS FAT SH 498 1P KBS 1P 2 [H] ) SIP/SDP
AR TP kb &S KRN 5% R IR R EZ ik SIP A RTP A8 A B I NAT FIM 4 38 & (500 F RTh 53%
NAT.IETF B2 57 RFC3489 245t T VR4 A28

(6) Full Proxy J5i%.Proxy A BEIIT W55, HURLE Proxy (WL /2 FIRE (K PR 3L, T A B4 WU EE He 1) 4
F . Proxy nJ LAXT Y A1) TP 8 387G BT T M8, T 56 T TP (A 0 MU 6 62 KAR WA 58 43 43 B8 Ay 2L e — AN 2 A
8 [94 £% I 1) 2% 3t 1) Proxy, 55— AN & M Proxy B AR I 2% I ) 28 I 22355 T IX A Proxy JUIES 2130 5 AN I 1Y il -5
7E— R IAE L, N T AR o T NAT [ ) .

(7) Middlebox Communications. & & —Fl 7 t BB, 38 H B2 48 FH 28 = 07 I 8 (RO G B 12 6 ) Sfe 42
) FireWall/NAT % 5 A1 vk 5 2 42 560, LUIE N VoIP MV 4555 = 77 I 3 I FE 48 ] MidCom 52 SCIR B3 (8]
FAA P03 FireWall/NAT % % H 45 “MultiMedia over IP”[K) 7 3N AT FFIF 045 4 . AR LA 1 1P 3
hk A 05 IXFE Firewall/NAT R G T2k A T £ (%" MultiMedia over TP 353 8T  f@AT 1 Zh R, iy L 75 22
A HF DA AE LR 1) 22 2 TR S LI, AT SE IR Firewall/NAT B4 1) 5 3%

g TR, H RG22 B B KRR NAT 175305, 48 P 7 04570 R L B 108 25 38 7 9, A1 Y 167 B0 6 T
B SGE AN TS B A TP kb (R T (R A R A 0 425 [R] — A Server, 17 £ ¥ 48 I JE AN B A, STUN J7
5 e i SO, T AN SRR BT K B 503 I SRR S8 AR T iR TR A T TP AH R ) s ik, FE LA TP
I, [R) BN 76 75 A (0 1 OR300 40 Y o2 D J2 X K 090 7 9, A i BB I 8 4 (H O 5 B 7 KRG R NAT % 4% AT
BB ARAE B 2, UL BT R S A R s, T AL AT AR R S B 17 O R e A R U Vs
2.6 SIPHRLMTENT R

ARATHE SIP TAEL LV A 3R 0 F0 1 4 T 55 22 B B 1) 290 S AR R0 7 v A e EAT T S 5, W3R 4. 36
SUBSCRIBE/NOTIFY JjvATESS 2 5284 h L&A 2 T, 06 T 31X 520 PR 41 ik, 2 L SRk [7-20].

Table 4 SIP extensions
x4 SIPYJE

Message head and method Message head and

extension Meaning method extension Meaning
SUBSCRIBE/NOTIFY Subscribe/notify Accept-Contact Accept contact address
REFER Reference Reject-Contact Reject contact address
MESSAGE Human-readable message Request-Disposition Request disposition
PRACK Acknowledge provisional response DO Carry command
UPDATE Update parameters Privacy Privacy security
COMET Assuring preconditions P-Asserted-Identity Privacy extensions for trusted
INFO Transport mid-session information P-Preferred-Identity network to carry the identity

27 H b

SIP TAE4 I 5E X T — eI qth (4 B Th %, 145 F| MESSAGE J7 3 Fl T~ RIS B 11 & 3%, LA 22 % Internet
HEPES B (MIME) 4% 302 0 22 30 AR, SR 1 2 Tl AN o i, 56 = 7 45 I Sh Bk, I I 2 B4 1 5 S, TIAR B4 4T,
FH ARG B Bhie %
2.8 SIPN R EMRI:TE

3GPP(3rd generation partnership project, 5 —ACH B A5 Ak A 350 FHUO T /R4 C 28 dese XA STP 1 4 3L 1P
2 BRI TAE PG H B B2 X Internet BT 15T A LD IR 45 $2 (1 TE A ANTE 4K Internet tH S FI1IE B3
I ALETE—E.3G P2 22 3 NSRRI, 2 Sl L B AT 3k, - A e 3R 1P 2 WA 7 R S d BE A
350 PR ER f A2 A PH PR B AT 3 R 4k SR AL B T AL 338 A5 R G I A I A 2 AR R 555 2 A A 4 3 T ER
AE A2 b 2o B4t Internet MIFEN,E EBEP AN —FHEANEARAESE —RBIEE R, X 00 B @ ik5i%E
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B ZEAL 4 0T ISDN RSP 2 AR T REUE 3G H i T 2 18k, IX AR T STP B s A 2 211
A A 45T Internet (192 B4 RS- W& EJEITA I 3G Zui#f (& —A SIP /403 UA,IP
Z AR 2 s SIP AR ER, X RS T — AN 2 7/ & iE s B fig CSCF(call/session control
functions), & 3 M # i M) CSCF:P-CSCF(proxy-CSCF, 1t ¥ CSCF),S-CSCF(serving-CSCF, Ak %%
CSCF),I-CSCF(interrogating-CSCF, ] [1] CSCF).P-CSCF & [ 4% F1 £ ity 2 8] [¥1 15 R £5,S-CSCF [AI4E FH & 4 F 7 42
B 7 BT TIE 16 R 45, 1-CSCF WIAT: 252 i F 7 8 21 75 218 S-CSCF. 53 4,18 3G I R G h i — A Y 5K i i 45 T

€ 7% HSS(home subscriber server) ] W 4% 15 i, Jo4E H J2 820 CSCF 15 B & 1.
6 45 Hh T — /Mg 2 4y
User A:Visited Domain User A:If Domain User B:Iﬁ Domain User B:Visited Domain iﬁEg?}ﬁ}%i@‘[“l]ﬁéﬁT%{F SIP E/‘J
Uskr A P-CSCF = Ii‘JSCF S—-CSCF HSS : : HSS 1-CSCF S*CSCF: : P-CSCF Usdr B 3G DT HL]§$IJ?R§EB,‘]§TJE‘L4%‘@I2£}§
e : : R T A8 1% (3GPP,3GPP2,MWIF)it £ SIP
T b b et Z N IP BT REAMS) &AL
Tt o S S PMLIE IMS HLSIP A ST IFIAR
i B T B PR APHITIHE(CSCR), 1552t CSCF i
r ) 5B AE U AR SR A A P S0 AR
£ g thfnite EF T AT SIP AU R L T
=5 T RieodiS ImRAILEUBIR R SIP £iE
@ §EE vz PacketCable( {f #; £k 45 ¥ %% ) i
Fig.6 Roamed session between 3G users using SIP Cable Television Laboratories JF & [t
B 6 3G H /e SIP & 7 (K8 & 1& — AT XA (R

LR ZR i NPV AR A B WU, 2 A IR 5% A T — T il £ 4 1A 71 A R 28 (cable modem) (15 %, 4 H
FUHRA SIP 22 A M 45, P 40 43k WL SCRR[42]. 4 71 STP 3 37 22 A 25 3134404 2 H Wiy 3= 2 I 5% T4 WF 52 10 5
M RAE WA R AL QoS 24 FIEIZ AR S WHELS, W BAH =5 lih ., @l TAEZH ., ®Ex. X2
AN IM S U T g K STP FH I 4 42 ATk 59 A0 — AN B SR 40870 2 B ATT A H 3 L UK L I Al
FI8. HAT A — AN W4 e 1 P I, e AT T AR Bl T W48 L H AT E 288 BIF 9T T AE U B 77 3 28 ) 28 44 1 HH
PR AT 4 (A R A A R S RT AT IR A ke T 5 T I 28 P L ) o TR 384, STP B0 80 g 4 B A A L 9 1 3k 1
H . OCHR[451 48 T SIP T M 2% ) H(networked appliances, i % NAs) K — 3750 W4 B 28 Z A0 T
— A~ ZE Internet N A, L i, —AN T U4 H 72 2 HE B 2l 1 3%
L] B T ) PR P R B s RSO RS TAR B TIR - K 22 4 R Ge (kb
QAR Ip 23 = 0] DUE BN N GEEAR W 2 B2 ), 7541, F oK A T LA m)
M5 liy ke F5 ZEAE L EL R AP AR 3 N — A4 NA 2

AN N 3 A BRSNS B B T T T Re I Bk
AT SIP 1ML RS R R Ak 7 pros®ck[46]
WEFL T SIP 7E R 45 HY H o 3 R IR 22 4 1 fn) . T~ SIP ) TP
1l RGN 2 AR S IR R R 48 2 BT SIP R H g H 53z,
72 e Je e PR ) — MBI AR, B AT I E L AR AR VoIP R4t
SEIL. SR GERREE M MERE T ok A A A

S S A (RIS T A I AL ST 6 2 P s, S R Fig.7 SIPin NAs architecture
LUK K . P2P LA B 7 SIP 7 4 25 F R AR R G544 h D S

H W& BRAE SIP 40tsl - BL7E JE — Uy THT BAS 3 B g (W R ST LA 18 6045 (1) Columbia K %% RTI SEH %5, 7R 6
T TR i 22 AR R R 45 #) CINEMA(Columbia InterNet extensible multimedia architecture)®;(2) iptel
TAEZH ) SER(SIP express router)¥i H 4 T-JT % SIP Y (3) Vovida f Vovida Open Communication
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Application Library (VOCAL)Ii H®*;(4) PurpleCom /A 7 ¥ reSIProcate 35 H S8 SIP ({3 A% - IF & SIP [
F;(5) IBM 72 7] 3T SIP 145 B il Hfili 4k 7 ¢ ;(6) Cisco F DataConnection %% 23 ] 3t T+ SIP 52 H VoIP & HAth
N (7)) T ERFE BRI BH U E USRS BB B S AR A ) STP N H I H 5(8) Jb UK
FEHIRLEF AR I SIP WF 58 /N, H AR 2 SEELIE T SIP (K224, a5, a4 e 10 22 B A4 15 14 &R 45 74 K 3
(29,331 26 26 3ok LS UL (R 0F 50 A4 STP B SRR SE DL BE T SIP (BT . P K 2 ik, ELidfs . i
KUH AN, 5655 SIP 44 &R &5 04, i v H AT SIP P AZTEI 2245 QoS 45 /F 1 45 ) /L, SIP 7R A 4 )t T — AR
A 23 A4 2 5 A6 v PR I A5 AT T PRI 5 ] Bt AR T STP A5 ) K S 7 1)

3 BEERE

IETF [f) SIP T /E4L 58 /) SIP bsHES1 S T H #9948 FUE AR A0 — KT B3 STP 3 B STP %0 1)
B W56 35 AN 78, STP bRvENG 2 R 4 8K 1k 85 2 () FH .3GPP., PacketCable. W45 H LA SUHLIA K STP 44 T4%
PP R M 3R T STP v it — 20 ki, 0 22 AR &5 38, VoIP. 2 U440y ke A5 40k 72 40 R A STP Pp B4 5K
W ArEA SIP CE N — NN HWET 2 B2 5E S Up 3L 7E VoIP 43, SIP 1 HHIREN#E T H.323 i
TR V0B R M AT AF STP U M 9T T A Bk T IR Z A0, B A5 456 A STP Hpil i) QoS e 4tk LB & R £ M AE
BT, R AR 4% NGN 255 TH.SIP TAEAI ¥ &4k el ki = S/ER MR HE SIP Prisl () 5 Inse e s ™
Z N H RTLSTP B E & R T — AR 2% R R A e i i O — FRATTARAE B SIP AH G kR — 20
SE35 LK P AM T STP R FAHF 9 30— 25 IR N, STP B-SCHG A6 N — 4 W9 28 Bl iSUise b 2 48 R K 1 16

BOS SN EEBE T PRATER B AARERE T 5 2 R R S0 AN 2 LA S SRR I Ak S T Y SR 3
TR 1 AR S I ) S0 Bl A I — 3R A

References:

[11] Rosenberg J, Schulzrinne H, Camanilo G. SIP: Session initiation protocol. Internet RFC 3261, 2002.

[2] Schulzrinne H, Rosenberg J. The session initiation protocol: Internet-Centric signaling. IEEE Communications Magazine, 2000.
134-141.

[3] Garcia-Martin M, Henrikson E, Mills D. Private header (P-Header) extensions to the session initiation protocol (SIP) for the
3rd-generation partnership project (3GPP). Internet RFC3455, 2003.

[4] Handley M, Jacobson V. SDP: Session description protocol. Internet RFC 2327, 1998.

[5] Arkko J, Torvinen V, Camarillo G, Niemi A, Haukka T. Security mechanism agreement for the session initiation protocol (SIP).
Internet RFC 3329, 2003.

[6] Rosenberg J, Schulzrinne H. Session initiation protocol (SIP): Locating SIP servers. Internet RFC 3263, 2002.
[71 Rosenberg J, Schulzrinne H. Reliability of provisional responses in the session initiation protocol (SIP). Internet RFC 3262, 2002.
[8] Rosenberg J, Schulzrinne H. An offer/answer model with the session description protocol (SDP). Internet RFC 3264, 2002.
[9] Roach AB. Session initiation protocol (SIP)-specific event notification. Internet RFC 3265, 2002.
[10] Camarillo G, Monrad A. Mapping of media streams to resource reservation flows. Internet RFC 3524, 2003.
[11] Rosenberg J. The session initiation protocol (SIP) UPDATE method. Internet RFC 3311, 2002.
[12] Camarillo G, Marshall W, Rosenberg J. Integration of resource management and session initiation protocol (SIP). Internet RFC
3312, 2002.
[13] Marshall W. Private session initiation protocol (SIP) extensions for media authorization. Internet RFC 3313, 2003.
[14] Peterson J. A privacy mechanism for the session initiation protocol (SIP). Internet RFC 3323, 2002.
[15] Sparks R. The session initiation protocol (SIP) refer method. Internet RFC 3515, 2003.

Campbell B, Rosenberg J. Session initiation protocol (SIP) extension for instant messaging. Internet RFC 3428, 2002.
Willis D, Hoeneisen B. Session initiation protocol (SIP) extension header field for registering non-adjacent contacts. Internet RFC
3327, 2002.

1
]
]
[16] Schulzrinne H. Requirements for resource priority mechanisms for the session initiation protocol (SIP). Internet RFC 3487, 2003.
]
]

[19] Ramsdell B. Secure/Multipurpose Internet mail extensions version 3 message specification. Internet RFC 2633, 1999.
[20] Donovan S. The SIP INFO method. Internet RFC 2976, 2000.
[21]  Schulzrinne H, Casner S. Real-Time transport protocol. Internet RFC 1889, 1996.
[22] Schulzrinne H, Rao A, Lanphier R. Real-Time streaming protocol. Internet RFC 2326, 1998.
[23] Cuervo F, Greene N, Rayhan A. Megaco protocol version 1.0. Internet RFC 3015, 2000.
[24] Yeong W, Howes T, Kille S. Lightweight directory access protocol. Internet RFC 1777, 1995.
]

Rosenberg J, Schulzrinne H. The SIP supported header. Internet draft-ietf-sip-serverfeatures-00.txt, 2002.



250 Journal of Software #AFFIR  2005,16(2)

[26] Rosenberg J, Schulzrinne H. Guidelines for authors of SIP extensions. Internet draft-ietf-sip-guidelines-06.txt, 2002.

[27] Stefano S, Luca V, Donald P. SIP security issues: The SIP authentication procedure and its processing load. IEEE Network, 2002,
38-44.

[28] Si DF, Pan AM. Research of voice over IP security. Computer Engineering, 2004,30(18):105-107 (in Chinese with English
abstract).

[29] Si DF, Long Q, Han XH, Zou W. Security mechanisms for SIP-based multimedia communication infrastructure. In: Li LM, ed.
Proc. of the 2nd IEEE Conf. on Communications, Circuits and Systems (ICCCAS). IEEE Press, 2004. 575-578.

[30] Wu JS, Wang PY. The performance analysis of SIP-T signaling system in carrier class VoIP network. In: Wu C, ed. Proc. of the
IEEE 17th Int’l Conf. of Advanced Information Networking and Applications (AINA 03). Washington DC: IEEE Computer Society,
2003. 39-44.

[31] Zhang C, Guy CG. TE-SIP server design for a SIP-over-MPLS based network. Proc. of the IEEE Communication Technology
(ICCT). 2003,(2):1758-1761.

[32] Victor YH, Rahim T, Barry E. Performance evaluation of SIP-based session establishment over satellite-UMTS. IEEE
Communications Magazine, 2003. 1381-1385.

[33] Zhang Y. SIP-based VoIP network and its interworking with PSTN. Electronics & Communication Engineering Journal, 2002.
273-282.

[34] Toufik A, Ahmed M, Raouf B. Interworking between SIP and MPEG-4 DMIF For heterogeneous IP video conferencing. In: Proc.
of the IEEE Communications (ICC). Vol.4, 2002. 2469-2473.

[35] Schulzrinne S. Interworking between SIP/SDP and H.323. Internet draft-singh-sip-h323, 2003.

[36] Ho JM, Hu JC, Peter S. A conference gateway supporting interoperability between SIP and H.323. In: Proc. of the 9th ACM
Multimedia Conf. New York: ACM Press, 2001. 421-430.

[37] WeiL, Li T, Lei WM. Design and implementation of a SIP-based voice mail service. MIMI-MICRO Systems, 2003, 24(2):184-187
(in Chinese with English abstract).

[38] Cheng YW, Lei WM. A solution to realize SIP-NAT in network layer with SIP extension. MINI-MICRO Systems, 2003,
24(1):151-153 (in Chinese with English abstract).

[39] Luo Q, Xu L, Chang ZQ. Solution and implementation of ALG base on SIP. Computer Applications, 2003,23(2):120-122 (in
Chinese with English abstract).

[40] 3GPP. http://www.3gpp.org/

[41] Bozinovski M, Gavrilovska L, Prasad R. Fault-Tolerant SIP-based call control system. Proc. of the IEEE 23rd Electronics Letters,
2003,39(2):254-256.

[42] PacketCable. http://www.packetcable.com/

[43] Petri K, Schulzrinne H, Wu XT. A SIP-based conference control framework. In: Kevin A, Jim G, eds. Proc. of the Int’l Workshop
on Network and Operating System Support for Digital Audio and Video(NOSSDAYV 2002). ACM Press, 2002. 53-61.

[44] Venkatesha RP, Richard H, Jamadagni HS. A scalable distributed VoIP conferencing using SIP. In: Proc. of the IEEE 8th Int’l
Symp. on Computers and Communications (ISCC’03). New York: IEEE Computer Society, 2003. 608-613.

[45] Stan M, Dave M, Simon T, Abhrajit G. Service portability of networked appliances. IEEE Communications Magazine, 2002.
116-121.

[46] Tat C, Senthil S. On applying SIP security to networked appliances. In: Proc. of the IEEE 4th Int’l Workshop on Networed
Appliances. New York: IEEE Press, 2002. 31-40.

[47] Rahman M, Akinlar C. On secured end-to-end appliance control using SIP networked appliances. In: Charles J, Madjid M, eds.
Proc. of the IEEE 5th Int’l Workshop on Networked Appliances. New York: IEEE Press, 2003. 24-28.

[48] Goode B. Voice over Internet protocol (VolIP). Proc. of the IEEE, 2002,90(9):1495-1517.

[49] Jiang WY, Kazuumi K, Schulzrinne H. QoS evaluation of VoIP end-points. Proc. of the IEEE Int’l Conf. on Communications (ICC),
2003,26(1):1917-1921.

[50] Shen QG. Performance of VoIP over GPRS. In: Proc. of the IEEE 17th Int’l Conf. on Advanced Information Networking and
Applications (AINA 03). New York: IEEE Computer Society, 2003. 611-614.

[51] Chen XZ, Wang CF, Xuan D, Li ZC, Min YH, Zhao W. Survey on QoS management of VoIP. In: Proc. of the IEEE Int’l Conf. on
Computer Networks and Mobile Computing (ICCNMC 03). IEEE Computer Society, 2003. 69-77.

[52] CINEMA: Columbia InterNet Extensible Multimedia Architecture. http://www.cs.columbia.edu/IRT/cinema/

[53] Iptel.org, the IP Telephony Site. http://www.iptel.org/

[54] SIP Stack. http://www.vovida.org/protocols/downloads/sip/

[55] SiDF, Long Q, Han XH, Zou W. SMCI: A secure multimedia communication infrastructure based on SIP. In: Pedy P, ed. Proc. of
the 2nd Int’l Conf. on Computer Science and its Application (ICCSA). San Diego: National University Press, 2004. 67-71.

Mt 325 2% SOk

[28] ) e, i o R.IP FRLIE h ) e A MR, H B 1 F2,2004,30(18):105-107.

(37 BLAE, A, 15 A T SIP I V2 M P R 5 (4 315 S /N R OB BB 3R 6,2003,24(2): 184187,

[38] FEAEAFIF SIP B P S SIP-NAT 5 /N TS HL R 48,2003,24(1):151-153 .

[39] %'58.EFXT SIP [ ALG fif# ¥ 5 %8 K S H SEHLN H,2003,23(2):120-122.


http://www.3gpp.org/
http://www.packetcable.com/.

	SIP的系统组织结构
	SIP基本功能
	SIP网络元素
	SIP消息
	系统结构实例分析

	SIP协议扩展核心技术及研究进展
	SIP体系结构扩展
	SIP安全性问题
	服务质量\(QoS\)
	协议的互操作性及其研究进展
	防火墙和NAT问题
	SIP消息头和方法的扩展
	其  他
	SIP应用进展及研究动态

	总结与展望

