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Abstract

Among the IP Multimedia Subsystem.(IMS) services, Voice over IP (VoIP)
iIs one of the most important. services. IMS utilizes Session Initiation
Protocol (SIP) and Real-time Transport Protocol (RTP) to transfer the
VolP signaling and multimedia information. IP version 6 (IPv6) is also
employed in the IMS to provide ‘large address space and new features
including security, Quality of Service (QoS), and Plug-and-play. During
the IMS service deployment, it is essential to utilize an analyzer to debug
and investigate the IMS-related protocols. Ethereal is an open-source
analyzer that can dissect more than 600 protocol headers. However,
Ethereal does not provide specific functions for IMS services. To provide
the desirable functions for the IMS services, this paper designs and
implements a SIPv6 Analyzer. The SIPv6 Analyzer not only dissects the
protocol headers but also provides the SIP dialog, SIP message flow, RTP
replay and statistic functions for IMS services. Therefore, the SIPv6

Analyzer can help to develop and deploy the IMS services.
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) & Fr anste SR (G)de Sniffer Pro[31]% ) R ¥ € 40 12 TR 8 A 47
b FEONE LR RNARE S S ﬁ & 2 47 3 444 SIP-based VoIP i
Wink APt R Arx &5 FF (#]4e Hammer Call Analyzer [10]& & % £
49,900 YT oM A BT LH ) o FP A AEE S X Fhil 22 P 2
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F= Internet Protocol version 4 (1Pv4) ~ IPv6 ~ SIP ~ Session Description Protocol ( SDP )
[20] % Real-time Transport Protocol (RTP) [9]#% &_- SIPV6 T ¥ % = 4 473 & b
L ¥ 247 6to4 g (Tunnel) [2]¥ Teredo [3]= frvaE =i 3 = 2 5 4 s 24
Mo 7R gy @] A it ﬂi;f] 4 SIGTRAN & # 513 %2 5 4 3 & (p @ & 35 Stream
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IPv4 % 2£% 3 (Unreliable) 2 #tig 4% %% (Connectionless) st 2 > 1 & f # 4
¢ B.d (Routing) 11 1% o IPv4 4228 258 4o ] 1-1 #7577 o IPv4A &2 1 3 4o 2

0 1 2 3
01234567890123456789012345678901

Version|Length [Type Of Service Total Length

Identification Flags| Fragmentation Offset

Time To Live Protocol Header Checksum

Source Address

Destination Address

Bl 1-1 IPv4 % 2p 2 5% @

# 1-1IPVA R fFf 3P &

IPv4 55 4 == W

Version IPH2 & SRA > B 5 4

Length IPvAnikip-t. B+ 45 Option 2 & &)
Type of Service (TOS) PRFEA] A 2k & 34+ RFC760
Total Length FEIRAPVA 35 hE R

Identification IPV4 $falazib b 75

Flags Eaes IPvAdts & (77 2 € B anF R
Fragmentation offset IPV4 3t & er )ik # &

Time to live (TTL) IPv4 3+ & gk d 4] & 2L

Protocol IPv4 4te b K ehid s 2

Header checksum IPV4 3t & {528 cie & 4o 54,48

Source address IPv4 4t & chdkJh 32 =~ =4t
Destination address IPv4 31 & ehp 032 =L iz ht

IPv4 & 4] %3 1980 & > @ L chpe BB B F e B iip L g > @
IPV4 s fu k37 B A S e TR B 7 R Tt - 4 AT O kiR

T IPv4 507 if B AR 0 Gldogepe g nk (Network Address Translation) [17]#% 4 IPv4
= h * X_F* 38 % Encapsulating Security Payload (ESP) ¥ Authentication Header
(AH )[28][29]4% # f# i+ IPv4 % > |4+ 1° 48 & - Internet Engineering Task Force( IETF )
WRIpIR 5 P g £ 5 B fF 4ot RS X ke B F K0 4l IPv6
i

IPv6 = # IPng (Next Generation Internet Protocol ) £ IPv4 ci & % e 2 R e 3
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1

2
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01234567890123456789012345678901

Version

Traffic Class

Flow Label

Payload Length

Next Header

Hop Limit

Source Address

Destination Address

M 1:2'1PV6 184 ¢ )

2 1-21Pv6 I i 4

IPV6 15 2f #

i

Version IP 2 2o A > Pl 2 6
Traffic Class PRARE 50 e R 4% RFC2474
Flow Label Motk o d BIE AP B N AR e T ehd

Payload Length

IPV6 1557 15 i 3 & 2t

Next Header

IPV6 4t & + f il S5 %

Hop Limit

B IPv4 fReg @ ch TTL #f =

Source address

IPV6 #f & erik ik 128 =~ =4t

Destination address

IPV6 #f & chp 99128 i~ i+ ht




1.2 SIP/SDP 3 % #7 £ 58 2 3¢

A& H 4% SIP 22 SDP A fé 1% 7> & P HHREg 50 o

SIP % J&* & ¥+ <> ¥ %4> Transmission Control Protocol (TCP) [14] User
Datagram Protocol (UDP) [15]F & (3Fz #%.% 5060) « SIP 2 &4 * kir4] %
W48 € 9 (Session) shuz >~ igecd P ¥ o SIP 2 4 4 % SIP & & (Request) £
SIP + J& (Response ) - SIP & F12 SIP = j# (Method ) ip P & Renp ehe RFC 3261
T &> 4 SIP 2 2~ w5 INVITE ~ ACK ~ CANCEL ~ OPTIONS - REGISTER
2 BYE - INVITE = 2 * k& = g - ACK » 2 3 & # k1T 5 INVITE = /2 ek
s w & (Final Response ; & 4% 2xX ~ 3xX ~ 4xx ~ 5xx ~ 6xx &+ & ) - CANCEL =
2 KB Az 2 = 2 SIP & F o OPTIONS = j2 % &k %34 SIP PPR B # o
REGISTER # ;2 * k% SIP PJREIM =8 T -BYE3 2 * kgdez2na
168 o SIP w v oS kA7 SIP & fen % o w as 1xx (100~199) # 7
R B o v BB 2xx (200~299) % o & £ 2 2 # o w BB 3xx (300~399)
%7 £ % (Redirect) & £ ;% o H4pw BB & 42 4XX ~ 5XX 27 6XX % 7 & £

EJE:E g

Alice SIP Server Bob

@ Register
(2)200 ok

(3) INVITE

@ 100 Trying @ INVITE
@ 100 Trying
@ 180 Ringing

180 Ringing __Pick Up
(2) 200 OK

(10) 200 OK

(1) ACK

@ RTP Stream

On Hook
T ®Wsve
(14) 200 OK

Bl 1-3 SIP 1 28 i+ §¢ 61

SIP shie gt i it & 4% User Agent (UA) ~Proxy Server ~ Redirect Server £2 Registrar -
UA {1 # SIP & %22 SIP v Jis k&7 5 4548 ¢ 8 7= = - Proxy Server f # §&d
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¢ SIP & £ SIP v J& - Redirect Server ¢ 2 2 3xx % & ¢ UA £ % SIP & &3]
H 5 SIP @R E o Registrar 38 UA 12 Register * j23Ip =% T o

ﬂ 1-3 1 SIP 7 £ '}iiﬁiq’%’m | o1 fi B «n SIP & iv- @] ¢ v Alice &2 Bob 5 SIP UA>
@ SIP Server #& & Proxy Server £ Registrar i o % Bob e IP =4t F 2 pF ¢
% 1 REGISTER & f< SIP Server 3z p @ e IP =4 (4@ 1-3@ ) - SIP Server
* & 200 OK 4 7+ Bob = # g 2 32 p (4@ 1-3®@ )-Alice zc¥2 Bob i& = SIP VolP
W o g L Alice » Bob #7 &1 SIP Server # 41 INVITE & & (4§ 1-3®) )
SIP Server 4z | INVITE & ${& » & £ v J& 100 Trying % 7+ ¥ 3# &2 INVITE & &
(4-® 1-3® ) - SIP Server #- INVITE & F 1% :% 7] Bob 2_ & #731p iz ¥ (4B
1-3®) - Bob 4z F] INVITE & F75 > w & 100 Trying % 7+ ¥ k22 INVITE & &
(4-® 1-3® ) - Bob % & 180 Ringing # 7= B 70 & &t B4k i (%lrh%‘] 1-3@) o
SIP Server #-180 Ringing & w Alice (4r® 1-3®) - % Bob & X #F 4§ i pF »
Bob w & 200 OK 4 7+ # < INVITE & & (4-® 1-3® ) - SIP Server :Ia—ZOO OK &
* Alice (4@ 1-3@00) - Alice ¥ Bob v 7200 0K *® {#5rp @+ Bob ehi=% » I
# 3 ACK & Fw i Bob #7200 OK (4r 1-3@) > Alice ¥ Bob 2 RTP & {7 g
3% 4 i (40B) 1-3@)) o ¢ Alice % 435 5 i Mﬁf Alice % 1 BYE & &% Bob
(4@ 1-313) - & fs Bob » &.2000K £ 7 &4 F 5 @ (4rH 1-319) -

SIP Request SIP Response
INVITE sip:lailee@2002:8¢71:8355::8¢71:8356-SIP/2.0 }@ @{ SIP/2.0 403 Forbidden
Call-1D:78215078-9D82-E78B-8C78-EB2FOD6F6EEA@ Call-1D:78215078-9D82-E78B-8C78-EB2FOD6F6EEA@
Contact:sip:john@2002:8¢71:8355::8¢71:8355:5060 Content-Length:0
Content-Length:135 @ €Seq:1INVITE
Content-Type:application/sdp From:sip: john@2002:8¢71:8355::8¢71:8355;tag=c2lwOjEQ
CSeq:1 INVITE @ To:sip:lailee@2002:8¢71:8355::8¢71:8356
From:sip: john@2002:8¢71:8355::8¢71:8355;tag=c2IlwOjEQ Via:SIP/2.0/UDP 2002:8¢71:8355::8¢71:8355;branch=z9hG

To:sip:lailee@2002:8c71:8355::8¢71:8356
Via:SIP/2.0/UDP 2002:8¢71:8355::8¢71:8355;branch=z9hG
v=0

0=13 2890844526 2890976947 IN IP6 2002:8¢71:8355::8¢71:8355 @ Request Line
s=Session SDP @ Status Line
c=IN IP6 2002:8¢71:8355::8¢71:8355 @ @ Header Fields
t=00

Bod
m=audio 9000 RTP/AVP 08 4 18 @ y

W 1-4 SIP 12 4§ 5/

SIP % #* Universal Character Set Transformation Format (UTF) -8 [6]5F # iz 4
FeE e Bl1-4 ¢ e 3e 5 SIP& Fs L3040 5 SIPw g - SIP ERNEEE S 2O
~ny oipw ¥R A A & F {7 (Request Line; B 1-4® )~ i 7 (Status Line; B 1-4® )~

F5p f§ = (Header Fields ; B 1-4©) £ 148 (Body: B 1-4@) - & £74pP &
:1»’7 i# ~ B ¢ SIP Uniform Resource Identifier (URI) £25< 4 o &k f§ (735 P 5= &
w@@%&w@wmaéiﬁwoﬂﬁﬁﬁ&ﬁﬂ?ﬁ%’wﬁmﬂwﬁwﬁﬁ
P Aok 1-3 9771 o 4 R H N A 445 Content-Type 1R8 #f e & o
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% 1-3 SIP #REf ff 3P0 £

SIP {Rsp i == 3P

Call-ID Call-ID & * %y¥a SIP $43% (Dialog) - I SIP $3£ ¢ 7 48
Call-ID &

From 7474 SIP € 2 e %Ry SIP URI

To SIP ¢ # p 4 1 SIP URI

Via dp P SIP ¥ Jchw A2EE d RIS

Cseq * k7 pe SIP £ & SIP v &

Max-Forwards [SIP & 41 £ 5i6 SIP PIRE > PIRE ¢ M) i E k- > § o
W@ i ® o SIP& M FIREZT 3

SIPV6 Tt Ta 4713 & sefl ¥ Call-1D 528 1 = F 30 % # SIP $3aeha 47 » ¥
1395 Via 22 Route #Reg#F = F M k2 24 SIP 15 £ /nAR Bl o gt 3P SIP # * k%
3 SIP iz Call-ID> 2 2 # &4 g ¢ 1 Via~Route ¥2 Record-Route %2 # i+ »
Hoap e B 1 =353 %% RFC 3261 - Call-1D &2 4 =% &k 3¥3 SIP #43& > = SIP %
wé 74k Call-ID & o v 4em B UAE(T SIP VoIP i ¥ » B e * ki = &
P INVITE & £75 5% k0§ WO BYEE £7 cherd SIP 4 > 405 4k
hCall-ID & > &R fe - B SIP $4587 ¢ Via Sy =dp ' SIP w i hw A2t d B
& > Route ¥R5f 1§ i=4p P* SIP & @ Fged § /20 Record-Route 155 #f = 7] £ *
ki Route #R2p 1 = en® ek i Vlagi’ Route #%-2g #§ =7 (F 4 SIP 73 £ chi7ig
BT e

% 1-4 SDP A iy sp? £

P

SDP % &

¢ IDEAL ¢Heni BT
fEAE

AT

AR T
FEAETR

v H 4 (Key)

LR GhE

& B e e B

R R S S
5Bl LS B
5 R ARAL
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u URI 7 3
e E-Mail =1+

p T e

SDP % #* UTF-8 F # crfgifit: 2 o SDP ik 5 45 P /N B X M 3 j2enfp Bl 7
M o SDP ¢ 7 #i 7 <Type>=<Value># ;% 12 F » 4rB] 1-4 ¢ SIP & R 4304
ot oo & 1-4 7 A5 SDP % 2 @ a0l i (Type) #p o

"Bl 1-4@ SIP 3 88 5 &) v=0 % ;= SDP %% # % 0-0=13 2890844526 2890976947
IN IP6 2002:8c71:8355::8c71:8355 4 7r & 4 § #p ehig * ¥ LAE 5 13~ ¢ =48 5
2890844526 ~ € 7 A 5 2890976947 ~ il i 5 IN T Internet ~ A % =4t 3] &
SIP6 T s ien Al 5 IPV6 mhter a #sizn 5 2002:8¢71:8355::8¢71:8355 -
s=session SDP # 7= ¢ #} &4 % session SDP - c=IN IP6 2002:8¢71:8355::8¢71:8355
27 ¢ W e Al S IN T Internet ~ A4 A 5 IPV6 22 A {8 iem X
2002:8c71:8355::8c71:8355  t=0 0 # 77 ¢ # crdeho P AF 5 22 2 A PF R 5 0 (Azdet
BAPFEAL 00 27 8 ¢ - 244 ) o m=audio 9000 RTP/AVP 084 18 4 7 §
Wen s HAAIE 5 5F 3 R S B TR 5 5 0000 + @ i 1 2tk RTP/AVP
% RTP over UDP ¥23% 3 St 30 5 5 0 (%7 PCMU) 8 (%5 PCMA) ~4
(%7 G.723) % 18 (% 7 Gi729) 3 SDP ;% 'wm¥tpe %+ RFC3550 -

1.3 RTP & Z 2 R 5f . 3°

K& G5 RTP #2200 3RS 50 o

0 1 2 3

01234567890123456789012345678901

Version|P|X|CC M| Payload Type Sequence Number
Timestamp

Synchronization Source (SSRC) Identifier

Contributing Source (CSRC) Identifier

B 1-5 RTP &7 # ;% [

RTP &4+ % & @i Wi TRl k Siik T%;Qé%%;%ééfv??ﬁ%f@ﬁs?]:4 ie e RTP x5 i
TR T R 4 0 772 R IRIR & F (Quality of Service) o 2@ RTP #1it ik
E?wgp%@ﬁﬁ]ﬂ o Bdp RTP AR FFav & o f sLie 7 ﬂng%f;i;ﬁ%]b’%%? ZEINC RN A = & i
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[* Definition of Protocol Descriptor */
typedef struct L234DMProtocolDescriptor

{

unsigned int type;/* Header type,i.e ETH2,ARP,IPV6 */

unsigned int len;/* Header length */

unsigned int bytesoffset;/* Start offset*/
L234DMProtocolDescriptor *next; /* Next header */
} *PL234DMProtocolDescriptor , *PPL234DMProtocolDescriptor;

Bl 3-2 i A : e w03 G LA R

* % SLP PR AL 24w i+ (Protocol Descriptor ) ?;Fq‘»'—*-ﬁ (B 3-2) 774t~
LR A R LR o fRIER R
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B 3-3 IPV6 i if 4F & e 4 518 ¥ AR 4 () ]
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IPv4 Protocol 152 ff {8 seH b & 5 IPV6 #5828 15 #-31¢ 2 0 IPV6 A B ~( )
3-3®) - IPv6 g2 8 ~ Z 4 IPV6 i 34y if + BB (B 3-3©) » #5d IPv6 Next

Header 5-eg§ =@ 58 + & 5 TCP 7 #4té 2 d TCP UL ¥ ~ (H
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¥ i h & (Online Filter) Nl B PR B~ 31 ¢ 4228 hi R 2R R
k71 B E (Display Filter) Ik SRR T A AT 4t ¢ 1R 2R R R AR
2z (Promiscuous Mode:) P Xk

i i245 B 1 (Interval Time of realtime} & & sti247 4t & 12248 chfF If
parsing ) .

FERILTPFHRE  RY F7 030 TpERE (Online Filters) 51 p & XE L
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I

Mame List
W SIP over IPvE

WFTR
FHTTP

?TDNS | ElE

Mame : |5|F'
Rule : |udp port 5050

Load | Save | Delete | Cancel |
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o] 4-14@0® ¢ Gk A= ~Lr+w a.,_-;zr;;;-a*
f Remote Cuphm
W) Locel Captore
(& Open Offline Packet Cl+0
x Close Form
+' Quit CehQ | iw @ X BRE D
File Menu @ System Toolbar@

Bl 4-14 fads igad o 5 50iE 75 d 4 ]

& * i‘}é’zﬁ%iﬁﬁ%/}ﬁﬂ% v ¢ J1Iig=h A~ 457 (Remote Capture) #3%5 £ » 4B 4-15
AT oo & H "ﬁ'»ﬁﬁ‘ BRI E Y ER BT AR RER A & 4 B
B AT o B A AT E R LA (Analysis Name) = 3¢ Er 2478 kel
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e —"Ff ¢4 (Username) & %75 (Password) #4p B 33t » * BLiE # 45 (Scan) ##%
BT RHERAGOFR I T A H R A FRHE o AT REE 49 (Available
Interface ) 7| % @ #-¢ MIRFT A 7R PR Ao o £k fk L2 R e
Befim 7 & ¢ GRS G e » FRE BB 4 g 71 & (Selected Interface )Y £7 4.25.1
AT AR 0 A 3R R o

ke -
i’ Remote Capture

Anayzis Mame : Femote [Capture Project

Fiemate Hast : | | Fart :|EUU2 |

Username : I:I Pazzword :I:I Scan

Awailable Interface I
-
Selected Interface
Adapter Infarmation
=)
=
| H
coca_|
Bl 4-15 384 ~ 11 4556 5w B
4253 %A
@ Remote Capture
W) Local Capture
.| Open Offline Packet |-+ Ctil4O
> I
+ Quit CeQ | (S WEeX BB BT
File Menu @ System Toolbar @

Bl 4-16 fxd 4 % & 47 ik 7 -4 )

i ﬁ? MEEZ A N EE RS BE MDI A AR R EEE Y ik AT
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426 S~ & x#a

ST kML Ak SR T fEA 7 o

—
4.2.6.1 4+ ¢ 247 (Packet Viewer) il

e ﬂ% NREHEE AR TN o 2 jA T T o R EHE R AN 4o

b':]-‘o

Rl 4

J=E'EI v @ [S[a[En]

ks PacketViewsr | G5 SIPviswer | @] RTPSpy| Il Statistic |

~Frame List
HO. I Time I Source | Destination | Encapsulation
1 2005401430 16:50:57.16... | 218.166.112.105 192.166.85. 88 ETHZ,len:60:1Fv4d,id: 2. ..
Z 2005401430 16:50:57.16... | 192.165.858.88 220.76.82. 22 ETHZ,len: 54:1Fv4d,id: 1. ..
3 2005/01/30 16:50:57.25... 140.109.42.231 192.166.5858. 68 ETHZ, len: §74;TPvd, id: ...
4 2005/01/30 16:50:57.24,.. 61.230.109.106 192,166, 55,88 ETHZ.len:77:1Pv4.id: 5. .. ﬂ

Dietail Frame Information
I@ Ethereal Tree Parzer |
LEEthernet II a 11E: -
® Internet Protocol, 3rc Addr: 140.10%,42,231 (140.10%9.42,231), Dst Addr: 192.1658.85.85 (192.165.558.5858)

- @ Transmission Control Protocol, 3rc Port: 32448 (3245), Dst Port: 5885 (85855), 3Jeq: 0O, Ack: 0, Len: §Z0
L. @ Source port: 3246 (3248)

@ Destination port: 3383 (8538)

W Sequence rumber: 0

- @ Next sequence number: 520
W Acknowledgement number: 0

- ® Header length: 20 bytes

- W Flags: 0x001l3 (PSH, ACK) LI

mhliy 00 OE 46 S0 LF F1 OO0 EO 18 56 5B 55 08 00 45 00 ..00.0.0.[[7..E. -
a0l 03 5C 96 1E 40 00 76 06 9B 28 8C 6D ZA E7 CO A8 .\O.fA.wv.0(0Ow*000
58 58 OC BO Z2 B& 2D 96 4F 7E ZA BC 13 E6 50 18 XX.O"O-O0{*0.0F.
FO 0D 12 DE 00 00 21 FF 65 25 30 F1 47 B4 FF 3% 0O..0..! ex00G0 92 LI

B 4-17 3te 2453 F o % o B

% F ¥ ustdfe 2% 54 (FrameList) @ BLZEFI A K L p @ STk Bechit e f2 2%
oo dte = TR M (NO.) ~ e =B (Time)

~y (Source) ~ B iz vyt (Destination) ¥7 4f& {22 44 5 (Encapsulation)
T oo g 3teimzE i IPv4 & IPV6 3¢ » 3o =254 P chR Rz p 82 P iz
~ht g R dte HIP mak o FRE AT 3t e I MAC gk o

K3

3 T!{’v" MBLE AT e 422 S 4 ¢ indt e f22E 0 g PR w3t ¢ 4228 F 2 ( Detail Frame
Information ) :t&ﬁ%l 41 Ethereal 3+ ¢ & 47 B3+ ¢ =2 i& (7 1@ 1% % (Protocol ) f#
ek o b T g hY FE IR AT S 25 gt 2 i ASCH R B e

29



G- % No.220,Time : 09:09:01(447729) ,53IF Response,2IP/2.0 200 0K ,140.113.131.26 --> 210.558.21.143

[ % No.329,Time : 02:09:07(5156351) ,5IF Recquest  BEGISTER =ip:l40.113.131.26:5060 3IP/2.0,210.58.21.143 --> 140
[ W WNo.330,Time : 09:09:07(540935) ,53IF Response,5IP/2.0 200 0K ,140.113.131.26 --> Z210.55.21.143

1]

4.2.6.2.5IP 4 ¢ 24 (SIP Viewer) ||

SIP4f¢ A4rm it B SIP 3¢ M55 o SIP 3¢ A 455 F o 48 & SIP 34 ¢ A 47
i 4o 4-18 #7 o

% PacketViewer @ SIP Viewer |{|] RTP Spyl 1l Statistic
Dialog(Call Leg) List i

Call-ID Caller Callee Facket count

sip:marryl[

SIP Packet List

[ @ No.31,Time : 11:23:15(067109),5TF Request, INVITE sip:marry@[2002:8c71:834d::1]: 5060 5TF/2.0,2002:8c71:6351: 000
o W No.32,Time : 11:23:16(071298) ,5TF Response,S3IF/2.0 100 Trying,2002:8c71:8534d:0000: 0000:0000:0000: 0001 --= 2002
- ® No.33,Time : 11:23:16(108760) ,5IF Response,SIF/2.0 180 Ringing,2002:6c71:834d: 0000: 0000:0000: 0000: 0001 --> 200;
- ® No.40,Time : 11:23:18(168866) ,5IF Response,SIP/2.0 200 DE,2002:8c71:834d4:0000:0000: 0000:0000: 0001 --> 2002:8c7
% No.41,Time : 11:23:19(032498),5IP Request,ACK sip:marry@[2002:8071:834d::1]: 5060 SIP/2.0,2002: 8c71: 8355: 0000: 01
% No.2984,Time : 11:23:47(712959] ,5IP Recuest,BYE sip:marry@[2002:8c71:834d::1]: 5060 ¢q=1 SIP/2.0,2002:8c71: 835111
® No.2993,Tine @ L1:23:47(825561) ,8IP Reoponae,3IP/2.0 200 OK,2002:8c71:834d:0000:0000: 0000:0000: 0001 - 2002: 8y

wow

)

| 0|

B 4-18SIP 3t ¢ f345 3+ F o & o B

i 'ﬁ rxv¥E s 4 (Dialog List) # B3] &k SLp o 914 47 41 0 SIP ¥43E ?\
oo SIP 3 F 3 e 45 Call-ID ~ vivu" (Caller) ~ dged vu’f (Callee) £ SIP 7
£ i #ic (Packet Count) F 3t o

®ET U BLE RS L Y adtir ) B SIP 1 £ 3t ¢ 74 (SIP Packet List) #-
5']:".&“?"3‘;%" §1SIP 5 4 4t ¢ B e H SRR BSIP £ 3¢ S 4 ¢ SIP 4
He BRSSP 4N F Y AeFl 419 FFF o

,477,

----- ® Call-ID: 6Z551341-E34B-Z6A0-F798-85F1AAT31247@210. 58.21.143

----- ® Contact: sip:72Z1@Z10.58.2Z1.143:5060

..... # Content-Length: 0

..... ® C3eq: 2 REGISTER

----- @ Expires: 3600

..... ® From: 3ip:7221[@140.113.131.26:5060

----- A Max-Forwards: 70

----- ® To: =sip:7221[@140.113.131.26:5060

----- & Via: SIP/2.0/UDP  210.55.21.143:5060:branch=20hG4bE023c1070225094131743573862a07203

| i

Bl 4-19 EF SIP 5 4 N % 4 0| R

i ﬁ?’ M ¥E3E £ %) & (Dialog List) ¢ & FREREZ L EgES SIP R
£ ARRIEH o 4oB] 4-20 rom o FHER G A BEAR 0 4N 5 IR RE B (Draw
Flowchart) £ {%2g /= 42.8] 5 B (Draw Flowchart From Header) - & * & ¥ 11 ghi%
d BERFEIHTZE P D SIP G4 R g o G AT g BE 5 iRl

ke
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B AT P X B @ RS AR L B L4 SIP & £ P ek
T k5 B o SIP A2 B 2 SIP 557 A B o 0 A S 4o B 4-21@0 2 ® 47 o

Drrase Flowechart
Drpawy flovwechart from headers

Bl 4-20 SIP 12 4 /A2 B:E H §]

‘O B e ST COC OO CMERCRCL OCNCRC, 3 0PI 55 G ) S DUERCACH CRCHCACE, 0, OO 0001 U e S0 (00 OO0 (000 &
INVITE sipgobingg {2002 et et Sadr pSass SIP 20
Cheqe 3 HVITE .
>
V20100 Tryng
C3e 2HVITE
L3
30210 180 Ringing
CZeq 2HVITE
A
220 200 O
LSwg TINVITE
&
ACKE sigictin MG Iche | HHS1 L5060 SIP 20
CSuw:  ACK N
>
BYE sigeiohnd{ Mddcte | S ki S dGig=1 SIP2.0
Coeq: 3 BYE .
4
SP20 00 O
JoSen JEVE
&
]
il S : I ol
- SIP flowchart
== | ]

‘SN s e P2 NN COCHCHC, OO [N O A G ) SRR ACRCNCINCE, COCHCHCy, DN [N N2 R e 0 PPN RN NN & |

s

INVITE sigesjahimdi] pele fe Soa=1 oo S8 2.0
Cheqs 2 INVITE

-

SR0100 Trng
ey 3 MATE
&

S I VB Ringing
Sy 3 BOVTE
i+

SR A 0K
[Eey 3 ROVITE
&

. S B _1 4
SIP flowchart from headers (b)

W 4-21 SIP % £ 7 AL ] § b
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4.2.6.3 RTP & #¢14%% (RTP Viewer) |ﬂ

RTP b"’%%{;é ;II-'% ® RTP \‘::v} (nL 5 ' ﬁ%%i - RTP _E;_: K?%%i; —E" F 3% © RTP
EK?%%{J4 ) 'ﬁl\."]%‘] 4-22 #557 o

@ -?]z—a IPEREE (BT E (Session List) ® L& 3] &~ & 3p o #r4 $7 e RTP 8 /i
g FM -RTP B ik g EP TR EW LA (Sessmn) ~ SSRC (SSRC) # /¥
B3 (MediaType) ~ B jn¥ eh3té# B ¥ (Packet Count) #2 8 ji& B (Length)

ﬁ’:‘][‘ o

o

i j‘/ P e L ¢ ARTP B InR-A G ST L AR RN R T e~ S A
1 mJ (Media Instance) »[# ¢ o & xiip = £ 42 PCMA & PCMU = & %75
R o SHAREE B AR T S e AR T 0 kA s BB B 4
IHTIEP I SRR F ] o # —**’ GERE-SL =2 R e k| f (Delete ) 4 #=% B~ 5 S48
LR 1 bR EE

ke PacketViewetl TE SIP Viewer &l RTPYiewer | 1l Statistic

Session List

Session S58RC Media Type Packet Count Lengthisecs)
00Z2:8che: 1504:0000: ... | 23762 (0x5 1 0(0<0) - PCMUT{E000HEZ, udio,1CH)

2002:8c6e: 1502: 00008 .. . 2222(0){8&&] 0(0x0) - PCMIT{S000H=,Audio, 1CH) a5 1

| | ]

Media Instance

Media Description I Status Packet Count Length(secs) I

Z00Z2:8cfhe: 150Z:0000:0000: ... FEeady 99 1

2002:8cEe:1504: 0000: 0000z ... | Ready 114 2

| | |

Parsed :255 |

B 4-22RTP E 478235+ T o £ o B
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4.2.6.4 IUA/IM2UA/M3UA 5 £ i 428

14011313157 140011313160 I—

MNO.451 /Clazs: 345F State Maintenance MSG/Tepe:1-A5F Up J

0.5 /Clazs:0-Management MSG AT ype:1-Matify

0.6"1/Clagz:0-Management MSG AT ype:1-Matify

MO 851 /Class: 4-45PF Tralfic Maintenance MSG/Type1-45F Active

21
01051 /Class: 0-Managerment MSGEST upe:1-Matify
01141 /Class: 0t anagerment MSEST ppe:1-Matify
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