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Abstract

Instant message is a  convenient
communication way for people to keep in touch
with friends and colleagues. Session Initiation
Protocol (SIP) is a protocol proposed to support
the multimedia transmission. Because of its low
overhead, simple syntax, rich flexibility, and
high extensibility, it is widely adopted in
building real-time communication services.
Instant message (IM) is one example among rich
SIP applications. However, using SIP to transmit
instant messages is somehow inefficient, based
on its request/response model. It is possible to
improve SIP to provide the instant message
service in a more efficient way by utilizing a
recently proposed protocol MSRP (Message
Session Relay Protocol) Moreover, Network
Address Translation (NAT) traversal is also a
problem which SIP and MSRP must solve.

1.AT &

B BT B AX By R EE > Rk A IR 4 B 0
AR LEBIE M F AT TS
PA R B AT % BRI 6 3R A% (Blog) 0 AT B R,

Fob &
I EHERRE M2
solomon @ipv6.club.tw

BEEABFEZFTH— 4 o ™ Web2.0 &
AR A5 BB T A S 4 I M B 6 I %) B
12 oo dbOh o WSS R E T ASLAZ
FlAEB T R WEAEZFHE S X 2H
AEFEHrmpeiTEd —HBAEFRT
iAo 285 B 0 3t B ) B B B B M fe K2 B
AR5 AR B o Bp B3 SRRFS o T i b Bp B8 3R
R £ %A ICQ -~ Yahoo Bpafid -~ MSN L&
Jf #6234y Skype © B ATARRAR $ A% 18 Bp B
3. 8 (Instant Messaging : IM)#4 A X 2 B L #
#yiEA T N o

— T E 0 R AR R R
TIP3 B AR (Messaging Service) ik 22 4%
FolRE R ERE > THoamERE ()L
% 17 B 4% 3% (Store and Forward): & iR % £ &
LA 3(SMS) ~ & F#4H(E-Mail) ~ % #5830
BMMS) AR & LR & H —B%E X &2
B FIAR S 0 A R I FAR R A H
BB AT 6 M A MR B AR 0 B E OB R
o F WO RAFE A8 ARFS 09 45 M R AR B
Bl EREBP BRI - (QFE BFIR S &2 I
(peer-to-peer) &4 77 &, AR AF 1% 3R 8. oY Bp B3R 8
(Real-time) iR 7% » * & oA Bp oz A (IM) & A&,
® o ABEIGENER G T R BREF > A
HBRE P H08 & RO S5 B UCGRE
AW KRB BSR4 s fF % b3 8 21F
¥R BbfERyR] E R A B Rt o

AT HMMEZAFEARLAIM A E
2o BAARBAARENLRE T ¥ AYRE
MEEK ¢ (D)4 X (page mode) — L& SIP
(Session Initiation Protocol [1])3& 2% & & 4%,
* 5 (2)€ 34 K (session mode) — L MSRP i@
Wi T AHRE LENLBILREE R o) 228
HhE 0 AR E & B PR R 6 E A Fo IR AS AR ©
EHETROXE T FH RN BRI EMEH
AARERFX > FZHREQWEH AN
Session Initiation Protocol ( SIP) #1 Message
Session Relay Protocol (MSRP) &y & i@ 3%
ETF o BB A a9 K o F B & LA A
oo B X S G oA X g 1R BB 0 N B A4
AL hk 5 F % (Network Address Translation)

Improving the Routing Efficiency of SIP Instant Message



SIP Bp bF (% 20 2 4% iZ 2 E R

S o DUR AR AR 2 i - AR T
1FRIRCEN J - 6 S -

2. Bp B§ 3R 8

FEEP R B ARFS P 0 B ATIE A 89 A AR
AR B TR X BRI R T @3k
X B RS E | o LA T LB sb AR X 0l 22 4
R EREZ MO BRI -

2.1 =¢w3% X Bp B30 4 (Page Mode Instant
Message)
BEEBA Y BRAE—F R
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Proxy 1% #93% K (Request) » it H ={%
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Header F 2k % 3 session & & 3 ~ &4 4+ & 1&
F SDP & 44 it % 4 2% & 349 Message Body °
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Star line Request or Response

Message Heades

Message Body SDF

Session Descriptior
Session Level Informatior

Protocol Versiot

Originator and Session ID
Session Nam

Session Time

Media Descriptior.
Media Name and Transpor
Connection Information

Media Descriptior. 2
Media Name and Transpor
Connection Information

B w3 SIP message %2 4%

3.2.1 SIP Request

£ RFC3261 R & T AHEAR Tk &
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3%) ~ BYE(#% k) ~ CANCEL(BR ) ~
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BEER—FPIETENET EARERZ Y X
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#% — SIP Request
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UA2 € 7815 DL & Response > ] 4% 42 & Proxy
Server #% Response #%3% 45 UAL o pbig4 5
Srig s UAL fv UA2 37T S B 4 384T % 442
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3.2 SIP Message Format

SIP & #| A X F (Text-based) &y 7 &, R 47
Yok A AR FB S HTTP ) 2 0 24330 8.7
B ARBAT I E XA BT A AR
HERR -
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REGISTER | 3:ffH4 A 4 40 i bk 5 31
INVITE ok AR ik

ACK # INVITE f 5 £t % 32
BYE SR —BOEEN TR
CANCEL B R 36§ 3k
OPTIONS [ 3R % — e £¥khe
3.2.2 SIP Response

HARBR O FHRXAF RN ERELER
TARRSEE £&k =% 7] B EE ERLHY
SBURARENER - Hlho 1 200 0K & %k
TR B AR VE R T A B K e =) R
a .

% = SIPstatus codes

48 .15

1XX : Provisional 100 Trying
180 Ringing

2XX : Success 200 OK

3XX : Redirection 301 Moved
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permanently
302 Moved
temporarily

4XX : Request Failure | 400 Bad request
404 Not found
486 Busy here

5XX : Server Failure | 502 Bad gateway
504 Server timeout
6XX : Global Failure | 603 Decline

606 Not acceptable

3.2.3 Header Fields
1 SIP & ¥ &4 % A& [ &) header
field- iz ¥k header field 77 & request % response
o BRI E % A B SIP 2R A6 B MR ALE
$ g RIESIPIAIAES - ER =PI H
T w4 & ] &9 header field 24 & H $5.45] ©
% = SIPHeader

HHOEBL2IOURF S RGELER SR
AR 60 B o G R E RS 0h £ 318 £ #(Session
Level Information) &,4- SDP %} & &) bk A&
(Protocol Version) ~ 3% &4 % #2 A (Originator
and Session ID) - € 3% 864 4% #%(Session Name) ~
& 34,64 8% 1) (Session Time) 4 5 4 48 &4 48 B £
# (Media description) &, 4~ 4% 52 &4 #5 A (Media
Type) ~ & 3R.3% 5% 25 (Transport Port) ~ 1% ;1 &
(Transport Protocol) ~ 4 8% 84 4% X (Media
Format) % - f£ Bl v #3080 T SDP &y A R4 -

& %> SDP #u SIP £#R & 1 A X 5 (Text-based)
FRRBEEHRGME  BECRELES
SIP #9318 ) % (Message Body ) FA%i% o 4
Fw ¥ T AR A 6L TR AL AR
BB B REA o

% m SDP s ZiMf

ik #0191
General Headers | To : & 5w o= 35 &4 SIP
URI -
From: % 5~ 3% 44§ SIP
URI -

Request Headers | Subject : €389 £ 5 »
R B R &
R el =T -
Priority : & & AR
69 1E At

A “urgent” ~ “normal” %

B -

W % A6 AHA

VIR A) | #43 SDP a9 R A

o RIR) | i e R RRREAA

SCBH) | R B

WEERT) | 63k 3R B dedo 4 R oY B R

m(EEAE) | R AR e BRA ~ EAHUR -
h &~ B e X

Response Headers | Unsupported: 7| #i Server
mAZIE AL
Retry-After : & AR
B AR RFEEIRM
KHE o K5 R
M A3 Server 3B 4 4R &
-

7t SDP & @ 3#GRE IR T 0 T ey M fx
g0 R EFE T BB o £ SDP i3
MEMAL b 0 A — 2k R AE A £ Session Level »
A —ib 2 4E A £ Media Level » pbob B A — ik
HAALvT ) 85 A A 32 g Level - R B 7]
T % AR AR AL AR AT AR e A -
% Z SDP E#FHMa

Entity Headers | Content-Length : 3§
message body # & # &
o
Content-Type : %5~
message body P £ i A
ey AE SR AN o
3.2.4 SDP g ith X - &8

& 3% 1 W ) & (Session Description
Protocol » ff #% SDP [2]) & — 18 &k X F4& K
YRR T A ARBEE FRAME AR GRS
mEeAM AR —EERARAEL G HMES
AR B R 0 £ SDP A T &35 T €3

WAL 4 #5 LA
i(&3R) WA M eRAAM AN B
HEMRE) E ok
u(URI) & % Conference URI 2,
WWW » =737 38 sb Al 45 2] £
% @M EA
e(e-mail) PA e-mail &R X 44 i sk 47 8
H %
p(EHERSE) | LATE B A X f sk
BEH R
c(iz &) W AR AN > 0
BRWBEL W AT R
4 84 3 bk
b K) H SR K e K 0 B A& kbps
k(Hm ) H 1 — 18 v 5 04 4R A R
A5 4R 0 H )
a(§ ) Fo 48R 4 A A X Fu Al B X
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3.3 SIP gy &4 F X

FE A E B SIP 2GR o3k R
1 B INVITE 7 7% » %1% % 838 % ¢4 Proxy
Server #:% & > MR A& BB AT 3R iE
BIORZ EBERERERIERG > RLE
1% A BYE 7% » [ 4ki% i% Proxy Server # 3%
Raptodty -

& g &

<sif UA2G statior work con >

INVITE
Us @serve wor com INVITE
Us € statio wor com >

100T:

18 Ringin

20 Ok

Ac
UL @statio wor com ACK

1200 OF

B Z SIP s @Rane
B E PR T & bR A AR % (Proxy
Server)# 3r 4 3k SIP @3k 0912 0 B
P B -

(1) & % UAL % % INVITE 3% £ % UA2 i 8
WF o

(2) %3243 AR % (Proxy Server)yg #| INVITE 3%
K& e ZFRBEL UA2 -

(3) & X347 Ak % (Proxy Server)#% INVITE 3%
Kt x4 > €= E 100 Trying 318 4
UAl> 240 UAl %3 R ERZ AR P o

(4) & UA2 %+ 4 #441% > €= & 180 Ringing
E -

(5) X225 Ak % (Proxy Server)yx 2] 180 Ringing
MEHE > eI MEBHEEL UAL -

(6) ¥ UA2 #:% UAI #9354 > = & 200
OK & o

(7) X2 4) Ak %5 (Proxy Server)y ] 200 OK 3#,
B1% o e aitite UAL -

(8) UAI1 ¥ %] 200 OK R B.1% » 7T s ko8 $
B BB E ACK 3F Kk oy ok

2 o

sy

(9) X272 13 Ak % (Proxy Server)yz 2] ACK 3% K
% e mFE REES UA2 - 5 UA2 Y
BB FERL > B RARTES > B
qil%%ﬁ*ﬁf?‘ﬁki%ﬁ#‘l’om °

(10) & UAl &4 R g5 ¢4 4 BYEF R
# UA2 -

(11) 43243 AR 2% (Proxy Server)dx 3] BYE 3% K
% e sE RE L UA2 -

(12) UA2 2% R B> €= & 200 OK
B#UAL » 2R &4 Rt -

(13) 43243 ARk 2% (Proxy Server)d& 2] 200 OK 3.
Bt @M% 83X 45 UAL - UAL WL E)
MM EBL o EH TR RER -

3.4 SIP and Instant Message

B Al [ETF a4k % T £ Breszn 6 L4k A
SIP 1k & AR EALay H] € #L3¢5m > RILT
SIMPLE(SIP for Instant Message and Presence
Leveraging Extensions) T4/~ 48 > FR T %1 € Bp
B3R EAZ S 0 3R 6,35 4% bR AR AR 60 38 3D
o L BPEFHLEHI R L S8 HE BRI B AR
% RFC x84 1% & RFC 3428 4|52 7 SIP &4
#E ¥ 21 & MESSAGE © ££ R 2 4 SIP 442477 42
T 0 R o 48 K Bp 8538 (Page Mode IM)

84 Bp B30 B AR AS o

us Proxy Serve us2

MESSAGE

2 MESSAGE———|

3 20C OK-
4 20C OK-

l«——  MESSAGE

6 MESSAGE

7 20C OK-

20C OK-

B > SIP—MESSAGE Fremeyme
o B XA RAEE —ME A S REMAL
B —1{F % k%3 €3 (Session)—R1EE
% Ao AT 693 E AR Bk A Rk
7213 AR % (Proxy Server)Zh 14 B b A 45 F -

4. MSRP @ Mip /- &8

8 & 3R P 41 T (Message Session
Relay Protocol » f§#% MSRP [4])42 4 € 3542 X,
Bp 8% 3, 8. (Session Mode IM) &4 Bp 8531, 8. AR
Boo AR SIP B LG 5B
INVITE 3£k » #]F SDP R &4 52a940 0 &
oo B E I RTP @MW ey sg > B4 4
B RTPiE 4 F mii%sn 5 Bt &
72 31 MSRP i# 42 8%F > 4,7 3% :8 INVITE 3 K >
# &1 SDP R 3% % 7 64 & 31> M RTP 2 MSRP
B ERERREINER  —RPFBE > —
A PP EFIRE o & T A% X 3% MSRP > SDP 78
¥ — AR -
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= session Initiation Protocol
® Request-Line: INVITE sip:227066125.231.3.80:18826;r instancesff1e977402344b49 SIP/2.0
& Massage Header
Message body

S(ss on Description Pratocol version (v): 0

@ Owner/creator, Session Id (o): 22705 123456 654321 IN IP4 125.231.6.234
session Name (s) A conversation

@ Connection Information (¢): IN IP4 125.231.6.234

# Time pescri pﬁm acu e time (() 00

@ Media pescription, and address (m): audio 7088 ATP/ave 111 110 0 3 8 101

@ Media Au tbute (a) ‘map 111 spae /16000/1

@ Media attribute (a): rtpmap:1l0 speex/8000/1

# Media Attribute (a): rrpmapi0 PCMU/BO0O/1

& Media Attribute (a): repmap:3 GEM/8000/1

4 Media Attribute (a): rrpmap:B PCNA/B00/1

4 e dia attr m ute (a) rtp ap:10L T 1Ephnne ent /8000

| 8 wedia Actribite (a) accept- lypE} texmﬂa

1
|_ @ media Attribute (a): path:msrp://125.231,2.125:10000/ssss555585;Cp |

B + %3 MSRP &5 SDP @4

4u B + % SIPINVITE & K & #f 61,484
SDP & » H P ERAELY Iy Z SDP & T %
1% MSRP FR#738 ey i » 645 © A'm="%4#
44 &) media-line #73% ‘message TCP/MSRP * »
4% % SDP & & TCP L3 i MSRP &4 % # 1)
3 5 ‘a=accept-type’ #A4L A R & X I ah
MIME #g#! ; ‘a=path’## 4 A & 4 MSRP URL
&)W # > X # A b ey MSRP URL » % 57 MSRP
R E -

4.1 MSRP Message

MSRP & 24 X 5 (Text-based) &4 7 X, 4
#%5 B % 3% 3 3 %) (connection-oriented) &4 i@ 3
W g o 1R3E 8 BT LA R AE & 8 MIME 4% K »

A H & Instant Message(IM) - £ MSRP %] &
T M #& 3% R(request) » 4 %] & SEND ~
REPORT -
4.1.1 MSRP SEND Request

P ARAR 3% 7 A 00308 SR A ey — 3
e

ﬁ\/ISRP£786hjSZ SENL ]

Tc¢ Path msry i//biloxi example conr 12763/kjhd37s2s2CwZa tep
From Path msry /atlanta example conr 765« /jsh Tweztas tcp
Message IL 87652491

Byte Range  25/25

Succes: Report yes

Failurc Repor nc

Content Typ: text/plain

-
Hey Bot are you there?
—————— 2786hjsZ

& J

B A MSRPSEND AMZE

B /383 T SEND Request 8538 M & »
H 9 To-Path #v From-Path %3] & SDP 3 & &
4 % P4k A 69 MSRP URL - =T A 2k 3% %) — 18
MSRP 31 8 FF & 84 & 3, Message-ID A R 3%k 5]
5] — 18 € 3% F &-18 MSRP 3 & ; Success-Report
#uo Failure-Report B R AZ A = F &4 % Success
report Fu Failure report ; Connect-Type A R &
;=% MSRP 1 8 FF B 9 MIME #! £

4.1.2 MSRP REPORT Request
FARARZ A AT R MERE 7
SEND request &3 & ¥ 4% Success-Report X,

Failure-Report 85 » REPORT request %t € #% 1%
ﬂ o

@\/ISRP dkei3tsd REPORT ]

To-Patt msry :/ atlanta example com 7654/jshA T weztas tcp
From-Patt msry i/ biloxi example com 12763/kjhc37sZs2(wZa tep
Message-IL 87652491

Byte-Range 1-2£/2¢

Status 000 20C OK

------- dke:3¢sd$

B /u MSRPREPORT # &M%
B /L3 BA T Report Request #9308 N % >
H 9 Status A 2k 4Z 87 SEND request &) = & X,
75 o

4.2 SIPand MSRP &4 ¥ X,

%45 A 4 F 72 31 MSRP & 4205 5 oo
2 s A INVITE %% > B4 SDP W% 4
# MSRP #948 B -8 > 214 1% 3@ Proxy Server
HERBEHRE R EERAE AR AR
AT Al —ARIEE M4 EAR R 0 {E A BYE

Jr ik BlAkiA i Proxy Server 4% 3% K% 45 4

7}‘ °

1 ‘ %l
UA Proxy Server UAZ

SIF INVITE——»

SIP INVITE———

——— SIF 20C OK

——— SIP 20C OK

SIP ACK——

77777777777 MSRP  SENI == === — == = o]
b m oo MSRP 200 OK-- === —-mom oo mom
e m oo MSRP  SENI - = m = mmom oo mom
77777777777 MSRP 200 OK— === === = — o]

SIP BYE———

SIF BYE———

r—— SIF 20 OK

——— SIP 20C OK

B + SIP & MSRP & & 48
LB+ PHATER SIP RE @&
MSRP i£4g » H B4 F

(1) & 5 UAL % INVITE % UA2 %
BRI -

(2) X215 Ak % (Proxy Server)yz 2] INVITE
% g A HEL UA2 -

(3) & UA2 % UAL 84 %314 » =& 200
OK » UAL W 2| = 1% > =T LA 48 #5 #:
LF o

(4) tbeF > UAL € B2 #H ACK 4 UA2 #ii it

(5) UA2 ¥ 3%

i#* #H MSRP

B FERAR > I RTT L
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MSRP i 4% - 44 MSRP 7 48 1% 4 Bp
BEILE o

(6) & UAIl 4 % MSRP i& 285> ¢4t BYE
# UA2 -

(7) UA2 W3] % R3M8% > @ = & 200 OK %
UALl > (TR &4 R4 -

(8) UAIL 42| ® & 1% > # F 5 A4 & MSRP i&

5.SIP/MESSAGE # MSRP H#

2 L o 48 o o 8 K AR X Bp RS
&) SIP/MESSAGE - sbif X #1518 + 325 %
WX HBRGENNAELLE BRI ATHRL
EMBE . M EBAE X EHPE A
MSRP > A& fe4f B 2 2 [ 3 30 — 18 € 3%
(session)&yiL &5 » LAfE R RIRIEIN G - R
RGBS I B4 F -

Area 1 Area 2

Proxy Server

B +— BpesReeyssd

4o+ — A7 UAL Fo UA2 FRELE 4 A
5 Proxy Server 7 & ZEMIE K - B8 UAL Fv
UA2 [ 8542 F) — B 3. (Area 1) ¥ > ) Proxy
Server 47 & #£ B — 1A ¥ & (Area?) > % UAL #o
UA2 4 A of v 4 X AR £ Bp B3R & B > #F 2
4B %% 30 8 1% 4 Proxy Server » & & Proxy
Server ## 3% 54 o do b — 2k 0 A LEHE KR
BhkHmiadikm il daiigd
F AR RZ 0 A &3 X AR % By FIn
B T LR AR A 0 38 8 B B Y AR R4S
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