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221 0ODO0OO0ODOOOODO

SIiPO0000000O00DO0O0OOO0O0OOO0O0ODOOOOOODDO (UA : User Agent) O
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2.2.2 SIPOODO

SIPO0O0O0O0C UAOOOOOODOOOOUOO0ODODOOOOOUOODODODODOOOOOOOOOO
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goood
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0D000000000000000000000000000000000000000000
0000000000000000000000000SIPOO0O0OODOOODOOOODOO
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223 0ODOODOOOODO

000000000 (Location Server) 0000000000 DOO UADDODDODOODOO
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23 SIPOD0OO0O

2.3.1 SIP URI

SIPO0O000O00ODO0O0DODOD URI (Uniform Resource Identifier) 00 00 OO SIP
000000000 URIOO SIP URIO SIPS URID 20000000000 tel URIOO
OD0000000 SIPS URIOO SIPOOOOOO URIODDODOO TCPOOOOOODOOOO
0000000000000 00000000O0O0000 TLS (Transport Layer Security)[5]
000000000000 RFC3261[1]000 SIPOOD0O0ODOODO0OOOOOOOO TCPO
uvbPOO0OOOO0OODODOODOOOOOODOOODOOOODUOODODODOODODOOO
goobobooooooobobobobbooooooobDbobbbooooUbD bbb bboUUOo
000000 UDPODO0OOOOOODODODOODODODOODOODODODODODOODOO
Oo0OSIPO000ODOO0OOOOOODOO UDPOODOOO

SIP URIO SIPS URIOO OO RFC23%[6|0 0000000000000 OOOOO SIP
URIDOOODODOOOODOOOOOOOSIPSURIODOODOODOOOOO sips” 000000
OoooSIPURIOCOOOOOOOO

0 2.2 SIPURIODOOOO

[ sip:user:password@host:port;uri-parameters?headers }

gdooooooooooobbobbbbbboooooooooooooooooo

user 0O0O0000O0OOOODOOO IDOOOO IDOODOOODOOOODOOODOOOODOO
000’Q000000000000000000D0000ODO00O0UODO00OOO0OoOOOd
gbobooooboogo

password 000 IDODO0O0OOO0OOCOOOOOOOOOOO0OOOOOODOOOOOOO
00000 RFC3261[1)0 0000000000000 0O0O0O “user:password” 0000000
ggoooooooooon

host SIPOOO0OO0O0ODOO0OODOOO FQDN (Fully Qualified Domain Name) 00 0 IP OO
O0000000000000000000 FQDNOODOOODODOOoOOooooo

port 00000000 DO0OOOOO UDPO TCPOOOO SCTP (Stream Control Transmis-
sion Protocol)[7] 000 00"sip” 00D O0ODO 50600 TCPOOOO TLSOO TCPOODOO
O7sips” OO0 O0O0O00H0610000000000000
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020 SIPOOOOO

uri-parameters URIOOO0O0O0’< 000000 >=<000000 >»0000000
07000000000000000D000000000D0000000A0O transportd user(d
methodd maddrD ttl0 ' OO0 00000000 D0DO0OO0O0OODOOODOOOOOO

headers 000000000000 000"’< 0000 >=<0 >00000000°&0
000000000000 0000D00D00000000000 bodyOOOODOOOOQODO
oo SIPO0D0ODOOOOOODODOOO

232 00O0O0OOODOO

SIPO0000000O0O0O0O0O0O0O0OODO0O0ODOODUOOODODO0OOO UTFEF-8 (Uni-
versal Transformation Format, 8-bit Form) [8] 000000 UTF-80 00000000000
(0000000000000 0O0O00D)00 ASCIIOODDO0O0ODO0OODDOOODDOOOOO
00000000000000000O0%0 Unicode OO O USC (Universal Character Set) O
goooooooooobbbbbbbibbobooooooooooooon

SiPO000000D000DO0DO0ODODOODOOOODOUODOO0OOO0ODOOODOOODOOO
0000000000000000000000O00000D0O00DO00000DDO RFC2822[9]
Ooooobooboobooboboobobbobob0o0ob 230b00000000000D0O00
gogobbbodoooouoobbboooooobboooooboobbboooobbboooa
000000000000 0o0o0 CRLFOoOOoOoooO

023 SIPO00O0OOOODO

good oo

gooooon gobobooobobooboboobo

gboooobaobo goboboobobooboboboboon

goo gobobooboboobobooboboobooboba
ooo gbooobooboboooboobooobooboooboooboo

goooboooooooooobboooooooooobbooooooooobooboobboooon
gobboooobboooobbooobobbuooobobbooooobo

233 000O0ODO

0000000000000 0000000D00000 (Request-Line)J0O00O0O0O0O0O

00001000000 (SP)000000000000 (Method)O OO OO0 URI (Request-
SASCIIDO0DOO0 1000000000 2000 300000000000
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020 SIPOOOOO

URHODOODODOOOO0ODOOOOOO (SIP-Version) 0000000000000 OOOODOO
goood

024 0000000000000
[ Request-Line = Method SP Request-URI SP SIP-Version CRLF }

gobobooooboboooooon

Method 000000000000 RFC3261[1]000 UADDOODDOOOOOODOODOOO
0 REGISTERODODODOOOOO0O0OO0OO0O0O0OOD INVITED ACKOD CANCELOODODOOOOOO
00000 BYEDODOOODOOOOOOOOOOODOOO OPTIONSO 60OdO0OCOOOd
00000000000 20000000000000000000000D0O0ODOOO RFC
oobbooooboboooooboo

0 25 SIPOOO0O

oooo 0o \ RFC
INVITE 000000000000 RFC3261]1]
ACK INVITEDOOOOOO0D000000 RFC3261[1]
BYE oooooooo RFC3261]1]
CANCEL 000000000000000 RFC3261[1]
REGISTER 0000 URIOODO RFC3261]1]
OPTIONS 00000000000000000000 RFC3261[1]
INFO 000000000000 RFC2976[10]
NOTIFY 0000000000000000 RFC2848[11]
SUBSCRIBE 000000000 RFC2848[11]
UNSUBSCRIBE 000000000 RFC2848[11]
UPDATE SDPOO0O0O0O0O0O0O00O0OO0DODN RFC3311[12]
MESSAGE 0000000000000 IMO00 RFC3428[13]
REFER 00 URIOOOOOO RFC3515(14]
PRACK 000000000000000000 RFC3262[15]

Request-URI 00000000000 O0O0OOO0OO0DOOOOOOOOODOOO SIP URIO
SIPSURIO O OO RFC23%(6) D0 00000000 URIODODOOOOOODO

SIP-Version 0000000000000 SIPOOO0OO0ODOODODOOOO RFC3261[1]
000000000 “SIp/2.07 0000
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234 0O0O0O0OO

0000000000000000000D00000D0 (Status-Line) 00000 OO0OOOO
0001000000 (SP)0000000000oO0oOooooQg (SIP-Version)DOOOOO
000 (Status-Code)D 0000000 O0OO0D0O0D0OO (Reason-Phrase) 0000000000
goboooobobooooon

O 26 0000000000000
[ Status-Line = SIP-Version SP Status-Code SP Reason-Phrase CRLF ]

gobobooooboboooooon

SIP-Version 00000000000 000O0QCOOOOOOOOOOOOSIPOOOOO
gooboooooo

Status-Code 1000000 60000000 30000000000000000O000O000O0O
O00000D0O 27y000000000000DOODOOODOOO

0275100000000

gooooogoo oo oo

1xx RN gobobooobobooobobooobooboboo

2xx oo gooooogo

3xx gooooo goboboobobooboboobobooboobobobo

4xx goooogoooboo gooboboooobbooobbuooobobooobobooo
goooboooobon

XX oooooon oboooboobooboooboo

6xx gboooboobo goboboobobooboboboboon

000 Ixx00000000 (0DD0)000000 2xx0 6xx000000 (0DO0)00OO00O0O
goooooo

Reason-Phrase 0000000000000 0O0O0O0OO0OO0OO0O0OOO0ODOOOOOO Status-
Code 0000000 OD0OO0OU0ODOODOUOODOUOUOODOO Reason-PhraseD OO QOQOQOOO
00o00d0ooooooooon
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235 0000OOO0OOODOOO

SiP0 0000000000000 0OOO0OOO0DODOODOOO0OOO00ODOO0OOOODOOO
gogoooooooooobbbbbbboooodooooooouoooooboobobobboo

gogoooooo

00000000000 1000000000000 000OULDUOD (Cooooooooo
0000000 100000000000)00000000000000 2xx0000000
000000000000 ACKOOOODOODOOO0OO000D 2xx00000000 ACKO
goboooobobooobobooooobon

googo

O00000000000000000000000D00O0 200 UAODODOODOOOOOOO
OO00O00 INVITEOODOODODODOOO 100 TryingDOD IxxO00O00000D00O 2xx00O
000000000000 0000000000000D0000000D00 early0DODOO0OO
0000000000000 000000000000 confirmed000000000040

SiP0 0000000000000 0ODOO0DOO0DODOODOOODODODOOOOOODOOO
goobobobooooooobobbbbooooobobobbboooooUbDbobbbooUoOo
O0ob0o30b00obooooboooogon

e 0000 tag (000000000 tag)
e 0000 tag (00000000 tag)

o 100N

O000000000000D0 To tagh From tagd OO0 Cal-IDOD0OO0OOOODODO 300
OOobO0o0oboOobOOoboooooboo Ibobooogoo

tearly 0000000000000 2xx0000000000000000 confirmed0000000000
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23.6 0O0OO0OOODOO

SiPO0CDO0O0O00ODO0OO0OO0OOODOOOODOO "< 0000 > < 0000 >»0000
goddooodooooiobooooooooooooboooooouogooobooboooon
0000000000 DO00DO00DLO00DO000DO0O0ODLDO0O0DODODOOD0ODbDO0 ToO FromO
Viall Max-ForwardsOD CSeqO@ OO0 Call-IDO 600000000 SIPODOOOOODOODOOO
gooooon

To

ToOOOODDOUODOODODODOOOUDOOOOODOUDOODOODOUOODODOODOOD (OO
00)000000000000000000000000D0000000 tag0O000DO%00
gobbooooboooobboodoobbuooobobbooobbbooo st

028 ToOOOODOOODO

To: The Operator <sip:operator@cs.columbia.edu>;tag=287447
t: sip:+12125551212@server.phone2net.com

From

FromO0O0O0O0OO0OO0O00000OO0OO0O0DODDOO0O0O0 (DO00)0000 ToOODDOOOOO
0000000000000 (0000)00000000O000000D000DOO0OO0O0O
0000000000000 000000000D00000000000O0O”Anonymous” [
0000000000000 tag0 000000 ToOOODODOODODOOOOODODOO
0000000000000 00O000DoOo00O0OOoOO00D foDooo

029 FromOOOO0OOODO

From: “A. G. Bell” <sip:agh@bell-telephone.com> ;tag=a48s
From: sip:+12125551212@server.phone2net.com;tag==887s
f: Anonymous <sip:c80qz84zk7z@privacy.org>;tag=hyh8

®To tag 00 UASOODOO 100 Trying D00 Ixx 000000000 2xx000000000000
SFrom tag 00 UACOOOD INVITEDOOODODOOOODODOO
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020 SIPOOOOO

Via

VialOODOOOODOODOODOOOOOOOoOOoDooooooOooboboooooooo
000000000000 729hG4bK” (0000000 0)0000 branchODOODOOOODO
000000 Ibo00o00DOO0o0OOo0ODOoO0O0OODOoU0ODOoUOOoOoOooODOoOn Viaood
000000000000 maddrd ttl0 received 00 000000000000 ODOOO0O0O
gogooooooooooobbobbb vODboOoo

0 2.10: ViaOOOOOOOO
Via: SIP/2.0/UDP erlang.bell-telephone.com:5060;branch=29hG4bK87asdks7
Via: SIP/2.0/UDP 192.0.2.1:5060 ;received=192.0.2.207;branch=2z9hG4bK77asjd

Record-Route

Record-Route 00 00000000 DOOOO0OODODOODOOODOOOODOOOOOOOO
gogoooooooooobbbbbbbboboooooooooooooon

O 2.11: Record-Route DO OO QO QOQOQ

( Record-Route: <sip:serverl0.biloxi.com;lr>, <sip:bighox3.site3.atlanta.com;lr> W

Route

Route 00O OOOODOOO Record-Route 00000000000 O0OOOODOODOODOO
gogoooooooooobbbbbbbobooooooo

0 2.12: Route0O0OOOOOO

[ Route: <sip:bighox3.sited.atlanta.com;lr>, <sip:server10.biloxi.com;lr> ]

Max-Forwards

Max-Forwards 00 00000000000 OODOODOOOOOOOOODOOOOODOOOO
000000000000 000000 Max-ForwardsOOOOO0OO0OO0OODOOOOOOO
OO00O0DOO0bOO0b0OOobOOoobooboOooOoDOoD o0 20000000 0OD0ODODbObObOO
OobOo0ob00obOO0obOo0ooO0bOo0obobDOobooOoOOoboobOOoDOobOoOD oDOoOO
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020 SIPOOOOO

0 2.13: Max-Forwards O OO QOO QoQoQ
[ Max-Forwards: 6 J

Contact

Contact 0000000000000 0000000000O0000O0000O00 URIOO
0000 RFC3261[1] 00000000000 q (000)0000 expires (00000)000
00000000000000000000000000mO000

0 2.14: Contact 00000000

Contact: “Mr. Watson” <sip:watson@worcester.bell-telephone.com>
:q=0.7; expires=3600,
“Mr. Watson” <mailto:watson@bell-telephone.com> ;q=0.1
m: <sips:bob@192.0.2.4>;expires=60

Expires

Expires0 0 O000OD0O0OOOOOOODOOOOODOOOODOODOOOODODOOODO
0000000000000 DO0ODO0D0ODOD Expires0000O0DOODOOOODOOOODOO
00000000000 0002¥ -100000000 100000000

0 2.15: Expires0 0000000

CSeq

CSeq I O0OD0OO0OO0O0ODOOI00DDO0O0DOOOODOODOOOODDOOODDODOOODDOO
O000000000000000 3200000000000000000 CSeqOOOOO
gooooboobooodooooobbbodoooooobbobbbooooooobLbbbbooooOoa
ogobobooooboboooobboooboboo

CSeq 00 DOO0D0OO0O0ODOOODOODOODODOODOODOODODODOOOODOODOODOOO
0000 ACKO CANCELOODOOODOOOO0OO0OO0OO0DODOOO0O00 ACKOODoooooOd
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020 SIPOOOOO

O00000000000000000 INVITEDODODODODODOODDODODOOOOO00O00O0 CANCEL
gooboboooobooboooobbooobbboooobboooobbooobbooon

0 2.16: CSeqU O OOOODOO
[ CSeq: 4711 INVITE J

Call-ID

Cal-lDODOO0OO0OOODOO0ODOODODO0OOODOODOODDOODOOOOODOODOODOODOO
O0000 Call-IDODO00ODO0D0D0O0D0O0ND0O0O0D0O00DOODODODO00DDODO0OODOoOOO
OoDOo0oi000gon

0 217 Call-IDOOOOOoOOO
Call-1D: f81d4fae-7dec-11d0-a765-00a0c91e6bf6@biloxi.com
1:f81d4fae-7dec-11d0-a765-00a0c91e6bf6@192.0.2.4

Content-Type

Content-Type 000000000000 DDOO0ODOOO0ODODODOOOODOOOODOOODO
0000000000000 0000 TANA (Internet Assigned Numbers Authority) 00 0O O
00000000 Content-Type 0000000000 O0DOOOOOOODOODOOODOOODOO
gdooooouooooooobobobbobbbbbbooooog coogg

0 2.18: Content-Type DO OO OOODO

Content-Type: application/sdp
c: text/html; charset=ISO-8859-4

Content-Length

Content-Length 0000000000000 ODODOOOOOOODOOOODOODOOODOO
O00od0o looooobooooboUooooobOooooDoObbUoOobObDUOoOobODoDDbOOn
0000 CRLFOOOOOODODODOODODDODDODOOOOO Content-LengthOOODODODOOOOO
0000000000 0000O0000ODO00DO000oOOo0ooDoOOoUooOoD loood
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020 SIPOOOOO

0 2.19: Content-Length 0D 00000 OO
Content-Length: 349
1. 173

24 0J00O0OOOOODOO

SiP000000DOOOO0SIPO0ODOOOOOOOOOOODOOOOOOOOOOODOOOO
0000000000000 000D00000Do0oOOoO SbpOODOODOOOOOOOOO
0000000 RTP/RTCPOOOODOOOO

24.1 SDP

SDP (Session Description Protocol)[16] [17/00000000000000000000O0
MBone (Multicast Backbone) 000 0000000000000 00OO0DO0ODOOODOODOO
O0o0o000O0ooooO00ooooO00ooo0oooooooooooOoOoo Sppo SIPOOO
cboboobobooobobobooboboboboobo

e JODODOOOO
000000000 IbODo0ooOooD0oooooooooogon

e IODODO
gboboogoobobooobobooooboboooobboooobbooon

e UODODOO
IPO0O0O0O0OOO0O0OOODO0OOODOOOODOOOOOOODOOOODODODOO

2.4.2 RTP/RTCP

RTP (Real-time Transport Protocol)[18] D0 000000 OD0O0O0ODOOO (DO0OODOODO)
gooooboobbooooooobobbbtooooobobobbbbooooobDbLbLbbooOon
0000000000000 DOO0o00o0oDoOoooooDoooo IPOOO0DOO0OOOODOOOO
gboboooobobooobobbooobbooon

000 RTCP (RTP Control Protocol)[18] D0 RTPOOOOD0ODO0ODOO0O RTP OO
0000000000000 0D0O0OO0 RTCPOOOOOOODOOOODOOODORTPODOOO
oo oooooobooooboooon

RTP/RTCPUOO0O0DDO0OO0ODOODOOODDOOODDO UDPOOOODOOODOOODDOOO
goobboooooobod
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3 U

SIPOO00OO0OD0OOODOO

3.1 000000OOoOooOoOoOoO

00O SIPO0OO0OOO 0000000000000 ODO0D0OOODODOOOOOOnDG
ggoogooooooooooboboobtbh —0ooddoooobob —bboooo0oooogg
ggodobbouoooooobboooooobbbooooobb oo bbooooo
goboboooobbooobboooobbooobbooon

SIP UAT SIP Proxy SIP UAZ2

Crashed

SIP session established between UAL and UA2,

RTP/RTCP

Multimedia communication error occurred because UAZ crashed.

LUATL and Proxy can not detect BYE

the termination of this session 4/——*—/

without BYE request.

Y ¥ ¥

O 3l:000b00ob0b0obooobuoboboonon

lWUADDOOOODOOO SIPO0ODOOOOOOOODOOOODOQQ
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030 SIPO00O0O0OOOOOOO

Oo0oSIPOO0OCOOOOOO0O0UAOOODODDDODODOOOODODODOOOOOODOOOOO
goooboobooooooooobbobooooooobobobbbooooooubLDbbbbooooOoan
SIiPO00000D0CO0OD0OOO0DODOODOOO0OOO0OOO0OOO0OOOOO0OOOO0OOOO0OO0On
ooooooboboooooooobobbtbodioooobobOboooDbObbooUoOo
gooboooooboooooon

0000 3100000000000 UA1DO UA2000000000000000D000C0O
0000000000000 000O0O0o0oo vA20000000000000000000
0000 BYEOODOOOODODODOODOODOODOODO UAlODODOOOOOOOOOOOOOO
O000000000000000000 UA100000000000O00D0O0O0ODO0000O0
gooobooooboboooobboooobbooobbbooobbbooooobo

gooobobooooooobobobbbooooobb b boboDbLDbbboooUOg
000000000000 100000000000 0DO00DDOOUDOO00ODDOOOOD
gooobobbooooooobbooooooooboboobbbboooooooLobLbboooOoa
gooboboooooooobobbbuoooooobbbbboooo0oUbL bbb UOa
goooboboooooooobobbbboooooobbboooULobObbObOo0oUUogo
goboboooobobooobobbooooboooooon

3.2 0U00O0O0ODOOOODOOOO0OOOOn

SiP0 0000000000000 0O0ODOOO0OOOO0OOO0ODOO0OO0O0OOO0OOOOoDOOg
[POODO TCP/UDPOOOOODOOOODOOOODOOOOODOODOOOODDOODO
D00 1D0000000000000000NATODO00000000000%00000
gopboooobobooooon

i [P~ & o« ~2f0O—F
=1 ®ik (TF—32
N1 N2 (D |val |vaz UAl
@ > [ ual | =I
—» ==y — @ N2 |Ua2 [val |
—— -‘-(-3)* 1
STP TUA1 NAT SIPUA2 (D] UA2 i | uaz |

032 00000000000DODOO0OObDOobObOOoDOn

J000000000000O0O0000000000000D000000000000000000O0OooOaQo
0000DO0OOooOo IPvAaDO0OOOO /ODOODOO IPV4/IPv6O0O0O0ODO0O0O0OOOODOOODO
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030 SIPO00O0O0OOOOOOO

O0DO0NATOOOODODOODODOODOOODOOIPODOO TCP/UDPOOODOODOODOO
ooobOooooboboobobbobobboooobboooboboooooboDbD 32000bDbOon
000000000 UADODOOOODOOOODOODOOOODOO0OOoODOoooo30d
O000000O0NATOODODOOODOOODOODDODODDDODODDODODDODOO0OODO UAODDOOOO
gooobooobbooooooooobobbbotooooobobobboooooooobbboooOoon
000 20000000000000 NATOOOOOODODOODODODODOOOOODOOOoOoOoo

000000000000 SIPOODOOODOONATOOODODOOOOOODOOODOOOOO
000000000000000000000000000O0 (20040)0000000000
Oo0O0000o0oO0OoooooSIPO000DOOO0O0OOOO0ODOOOOODOOODOOO

3.2.1 UPnP

UPnP (Universal Plug and Play)[19)0 00 UPnP Forum OO OO0O0O0O00O00 PCO AV
goboboobooooooobobobobboooooobobobobboooooobobobbooooon
0000 UbnPOOOODOODOOOOODOODOOOOODOODOOOOOUPnPOODOODOO
Oo00oO0oOo0oOO0DO0oOooooDoo IpODOOOCOOOOODOOODOOOODODOOOODO
ugboobooaoon

O0o000ooOoSIPOOOCOOOCOOOO UPnPOOOOOOOOOOOODOOOOOOO
Oo0o0oO0OO0O0oO0o0oO0OooooooosSIpO0OOOODOO0O000O0O0OO0OOOODOOOODOOO0
00000 UbnPOOOOOOOO (UPnPOOO)OODODOOOOOODOODO UADDOOOO
OO0 SIPO0O0OO0OOOOOO UbnPOODOOOOO (UPnPOOOOODO)O0D0OOOOODO

3.2.2 STUN

STUN (Simple Traversal of UDP through NATs)[20)0 0000000000000 0OO
0000000000 NATOOOODODOOOODOOOOOO0O0ODO000O0O000000000o0o00d
O0D0D0000000000 STUNOO NATOODODOODOODODOODDOOODOODOOOOO
OO000oO0oooOoIpPOO0ODOO0OO0OOODOOODODOOODODOOOOOODOOOOODOOn

0000000000000 00C00O0DoDogouooDoooooo STUNODOOoDOooood
O00000000O0OooOooooSIPODODOOOOOOSTUNODODOODOOOOOO
00000000000000NATOOOOOOO00400000000000000 NATO

300000 SIPOOOOD ViaO Record-Routed Route 000 Contact 000 O0000D0O000 SIPOOO

doooboboooboboooboboooboo
‘00000000000000 Symmetric NATOO OO Full cone NATO Restricted cone NATO OO O

Port-restricted cone NAT OO OO
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030 SIPO00O0O0OOOOOOO

00000 IPO0OD0O0O0O0OODOOOOOOOOODOOODOOOOOOONATODOOOO
OO00O0oO0IPOOOOCODOOOOOODOODOODODOODOO

3.2.3 B2BUA

B2BUA (Back to Back User Agent)[1]D 0000000000000 UASOOOOOOO
boobodoboboobbobbobbooboobodobooobooboobobooobod
00000000000 vACOO0000000o00oo0oooooooooooooooooo
UAOO0O0OO0O0OO0O UAOODOOUOO0OO0O0O0O0O0O0000000U00O0OO0OOOooOD UAO
gobobooboooooobobobobboooooooboobboooooobboobbooooaon
cboboobobbooboboboboobobbobooboboobon

0000000000000 00000 lAODOOODO0DODODOOOOOO0OOODOOOooOO
0000000000000 0000 B2BUAOOOOODOOOOOO0OO0OODOOoooooooo
gbobooooobooon

3.24 ALG

ALG (Application Level Gateway)[21] [22] [23] [24] [25] [26] D00 NATOOODOOOO
O00D00oOooooSIPO0CO0OO0O0ODOODOOO0OOODODOOOOOOOODOODOOOOO
googouooiogoooboooboooooouoouoooonooooooooooon
gboooooobobooooobbog

ALGO B2BUAOOOOOOOUOOOOO0OOOOOOOOOODOOOODOOOO0OoOOooOo
0000000000000 000000oD0D0D00oo0oo0ooooooDoooDO B2BUAO
000000000000 B2BUAOO UAODOODOOODOOOOO UAODDOOOOODOOO
0000000000 0000000000D00000 ALGODOOOODODOOOOODOOOO
0000 ALGOOOOOOOO0OO0OO0OUOO B2BUAOOOODODOOOOOOOODOOO
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0 4 0

OO0o0o0ooooooooooao SIP-ALG

4.1 000O0O0O0OO0OO0ODODOO

SiP0 0000000000 0DOO0DOO0DOO0DOOUODOOO0OOO0OOO0OOOODOOO
O00000SIP-ALGO0OO0O00OD0D0O00O0DDO0DOO00OoO0oDooooooooood
ooooobooooooooobbbodogooobooooooobbobo0ooogo
gooooboobboooooobobbooooooobbboooooobLbLbbbbooooOoan
gogoooboobboooodooobobbbddodgoobbboboouoLDbbbooUOoa
ooboboooobobooooboboo

00000000000 0000000000000D00OD00000O0OO000 SIP-ALGO
00000000000 ALGODODODOO0000O0000000O0O000Dooo0oooooDd
O000ALGUOOU000OO000O00000000000000U00o0oU0ooonD ALGOoOO
gooobobobooooooobobbboooooobobobbboooUoDoDbLObbOoUUogo
2600000 SIP-ALGOO00O000D0O0O0ND0O0ODO00DO0ODDO0OUOODDOOoOUDOOOO
goobooooboboooobboooobbboooobbooobLbbooon

4.1.1 0O0OO0OOOOOO

0000000000000000000000000000000O00 (0000 oOoOoOO0
00000)000000000000000000O0O0 SIP-ALGOOO0O0O0DO0O0OOD0OOO
O00000000000000000000000 ALGOOODOO0D0O0O0O000ooood
gooooooobobodoo —booobbbooobb —bbooobbboobobbuooo
000000000 ALGOOOO0ODOO0DDODO00D0O00DOU0DoOooDoooooooooood
000000000000000000000000DODODO000 ALGOODODDODODOOOOO
ob0oboobobooobobooo 2b00b00ooboboboo
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040 00000000000 OOOO SIP-ALG

goobooooooo
gogdddoooooboobooboboooooddddd0000dUUUULoLoUygyg g
goboboooobbuoooboboooobbuooobbooon

goobooooood
000000000000 000000000O00O00O0000000 (DO0DL0oooo
00000)00000000000000000000000OUOUOOOO

4.1.2 00000OOOOODO

goooboboobooooogobooboboooooobobobbbboooooobLDbLbbbooooOod
gooboobbbooooobboooguobbboooooobbbooooobobbbooa
ggooooooooooobbobbbbboooooooooooogoooooo

4.2 JU000OO0O0OOobObDbOObObOOO00oUoOoon

000000 INVITE - 100 Trying/180 Ringing - 200 OK - ACK 00000 BYE - 200
OK OOOO0OOOOOOOOO0O00O000000000000000000000000000
O0ooooooooooo SIPO00O0ODDOOOO0O0O0O0OO0OOUOODDOOODOO0OOOO
Ooooooooooooooooonooooooooooooooooooooooooon
0000500000000000000000000000000000000000000
0000000000000000000000000000000000 410000000
000000000000 F1O F30 FrO FOOOOO Fl1OOOOOOOOoOOOOOoOooOooOo
000000000000ooo
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F3 - 408 Request Timeout

@IP/ZO 408 Request Timeout \
Via: SIP/2.0/UDP 192.168.1.1;branch=29hG4bK850951210131¢9b141cc82bb0000289100000003
To: <sip:sipua2@133.9.81.34>;tag=20041224235959
From: ”sipual” <sip:sipual@192.168.1.1>;tag=7016867031613
Call-ID: AAAE2808-16B8-4641-87E0-D374F71FEFF3@192.168.1.1
CSeq: 1 INVITE
Server: SIP-ALG with AS eXtension (i386/linux)

Content-Length: 0

Warning: Now, AS is activated because of signaling error.

N /

F4 - ACK
ACK sip:sipua2@133.9.81.34 SIP/2.0 \
Via: SIP/2.0/UDP 192.168.1.1;branch=29hG4bK850951210131¢9b141cc82bb0000289100000003
To: <sip:sipua2@133.9.81.34>;tag=20041224235959

From: ”sipual” <sip:sipual@192.168.1.1>;tag=7016867031613

Call-ID: AAAE2808-16B8-4641-87E0-D374F71FEFF3@192.168.1.1

CSeq: 1 ACK

Max-Forwards: 70

Content-Length: 0

N J
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0000000000000 4300000 ALGOOOOOOODOODOOOOOoOoooood
O00000D00D0O00DO00 FrOo F1l2000000
F7 - 408 Request Timeout

ﬁIP/ 2.0 408 Request Timeout \
Via: SIP/2.0/UDP 192.168.1.1;branch=2z9hG4bK850951210131c¢9b141¢c8353000000cd00000003
To: <sip:sipua2@133.9.81.34>;tag=20041224235959
From: "sipual” <sip:sipual@192.168.1.1>;tag=7018392186616
Call-ID: FB69984B-F9BC-425C-9BFD-81782B1B4E3E@192.168.1.1
CSeq: 1 INVITE
Server: SIP-ALG with AS eXtension (i386/linux)
Content-Length: 0

Warning: Now, AS is activated because of signaling error.

-

F8 - CANCEL

CANCEL sip:sipua2@133.9.81.34 SIP /2.0

Via: SIP/2.0/UDP 133.9.81.62:5060;branch=29hG4bKd9da2f22eaecb3a8cd9192ac5d0cace
To: <sip:sipua2@133.9.81.34>

From: "sipual” <sip:sipual@192.168.1.1>;tag=7018392186616

Call-ID: FB69984B-F9BC-425C-9BFD-81782B1B4E3E@192.168.1.1

CSeq: 1 CANCEL

Max-Forwards: 70

Server: SIP-ALG with AS eXtension (i386/linux)

Content-Length: 0

-

/

Warning: Now, AS is activated because of signaling error.

- /

F9 - ACK
ACK sip:sipua2@133.9.81.34 SIP/2.0 \
Via: SIP/2.0/UDP 192.168.1.1;branch=29hG4bK850951210131¢9b141cc8353000000cd00000003
To: <sip:sipua2@133.9.81.34>;tag=20041224235959

From: "sipual” <sip:sipual@192.168.1.1>;tag=7018392186616

Call-ID: FB69984B-F9BC-425C-9BFD-81782B1B4E3E@192.168.1.1

CSeq: 1 ACK

Max-Forwards: 70

Content-Length: 0

\ /
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F10 - 200 OK
@IP/z.o 200 OK \

Via: SIP/2.0/UDP 133.9.81.62:5060;branch=29hG4bKd9da2{22eaecb3a8cd9192ac5d0cace

To: ”sipua” <sip:sipua2@133.9.81.34>:tag=82151456220360

From: <sip:sipual@192.168.1.1>;tag=7018392186616

Contact: <sip:sipua2@133.9.81.34:5060>

Call-ID: FB69984B-F9BC-425C-9BFD-81782B1B4E3EQ@192.168.1.1

CSeq: 1 CANCEL

Server: SJLabs-SJphone/1.30.252

Content-Length: 0

F11 - 487 Request Terminated

@IP/ZO 487 Request terminated \

Via: SIP/2.0/UDP 133.9.81.62:5060;branch=29hG4bKd9da2{22eaecb3a8cd9192ac5d0cace

Via: SIP/2.0/UDP 192.168.1.1;branch=29hG4bK850951210131¢9b141¢c8353000000cd00000003
To: ”sipua” <sip:sipua2@133.9.81.34>:tag=82151456220360

From: <sip:sipual@192.168.1.1>;tag=7018392186616

Contact: <sip:sipua2@133.9.81.34:5060>

Call-ID: FB69984B-F9BC-425C-9BFD-81782B1B4E3E@192.168.1.1

CSeq: 1 INVITE

Server: SJLabs-SJphone/1.30.252

Content-Length: 0

\ /

F12 - ACK
ACK sip:sipua2@133.9.81.34 SIP/2.0 \
Via: SIP/2.0/UDP 133.9.81.62:5060;branch=29hG4bKd9da2{22eaecb3a8cd9192ac5d0cace
To: ”sipua2” <sip:sipua2@133.9.81.34>;tag=82151456220360

From: <sip:sipual@192.168.1.1>;tag=7018392186616

Call-ID: FB69984B-F9BC-425C-9BFD-81782B1B4E3E@192.168.1.1

CSeq: 1 ACK

Max-Forwards: 70

Server: SIP-ALG with AS eXtension (i386/linux)

Content-Length: 0

Warning: Now, AS is activated because of signaling error.

o /

0000 INoO00000000000000D0000000 UAOODO ALGODODOOOOO
gobobooooboboooobbooobbooon
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5.2.3 0000 III

0000 [MI0000000440000 FROOODOODOOOO UAlOODODODOOOOOO
0000000000000 0000DO00D00OO00OD0 UAlDODODOoDODOoODOoOODOO
0000000000 UAlODO SIPOOOOODOOOOOOOOO UA2000000000
gobbooobobbooobboooobboo

00000000000 ALGOOOOOO UA2000000000 FrooOooooO 20
D00 UAIODODO ACKODODOOOOOUODODODOOODOoO0oo0oooooooo 4400000
ALGOOO0OOOODOO0OU00OUU00D0D0D0D0D0DD0D0D0D0DODOoODODDODDODODODOO0ODO F9O F11OO
OO0 F13000000

F9 - ACK

ACK sip:sipua2@133.9.81.34 SIP/2.0 \
Via: SIP/2.0/UDP 133.9.81.62:5060;branch=29hG4bKd9da2{22eaecb3a8cd9192ac5d0cace

To: ”sipua2” <sip:sipua2@133.9.81.34>;tag=82166889019138

From: <sip:sipual@192.168.1.1>;tag=7019935785394

Call-1D: 3135DCD1-588D-4D5E-8D04-A6A31D7A6436@192.168.1.1

CSeq: 1 ACK

Max-Forwards: 70

Server: SIP-ALG with AS eXtension (i386/linux)

Content-Length: 0

Warning: Now, AS is activated because of signaling error.

-

F10 - BYE

BYE sip:sipual@192.168.1.1 SIP/2.0

Via: SIP/2.0/UDP 192.168.1.254:5060;branch=z9hG4bKd9da2f22eaccb3a8cd9192ac5d0cace
To: <sip:sipual@192.168.1.1>;tag=7019935785394

From: <sip:sipua2@133.9.81.34>;tag=82166889019138

Call-ID: 3135DCD1-588D-4D5E-8D04-A6A31D7A6436@192.168.1.1

CSeq: 2 BYE

Max-Forwards: 70

Server: SIP-ALG with AS eXtension (i386/linux)

Content-Length: 0

.

/

Warning: Now, AS is activated because of signaling error.

- /
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os0 0000

F11 - BYE
BYE sip:sipua2@133.9.81.34 SIP /2.0 \
Via: SIP/2.0/UDP 133.9.81.62:5060;branch=29hG4bKd9da2{22eaecb3a8cd9192ac5d0cace
To: <sip:sipua2@133.9.81.34>;tag=82166889019138

From: <sip:sipual@192.168.1.1>;tag=7019935785394

Call-ID: 3135DCD1-588D-4D5E-8D04-A6A31D7A6436@192.168.1.1

CSeq: 2 BYE

Max-Forwards: 70

Server: SIP-ALG with AS eXtension (i386/linux)

Content-Length: 0

Warning: Now, AS is activated because of signaling error.

o

F13 - 200 OK
@IP/z.o 200 OK \

Via: SIP/2.0/UDP 133.9.81.62:5060;branch=29hG4bKd9da2{22ecaecb3a8cd9192achd0cace

To: ”sipua” <sip:sipua2@133.9.81.34>:tag=82166889019138

From: <sip:sipual@192.168.1.1>;tag=7019935785394

Contact: <sip:sipua2@133.9.81.34:5060>

Call-ID: 3135DCD1-588D-4D5E-8D04-A6A31D7A6436@192.168.1.1

CSeq: 2 BYE

Server: SJLabs-SJphone/1.30.252

Content-Length: 0

o /

0000 o000 00000000000000000 UA2000 ALGOODOODOO
gobooooboboooobbooobbooon
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os0 0000

F11 - BYE

BYE sip:sipual@192.168.1.1 SIP /2.0 \
Via: SIP/2.0/UDP 192.168.1.254:5060;branch=29hG4bKd9da2{22eaecb3a8cd9192ac5d0cace

To: <sip:sipual@192.168.1.1>;tag="70223306225261

From: <sip:sipua2@133.9.81.34>;tag=8219083756238

Call-ID: F25F344E-09C2-4C8F-B6B1-99BDC283E96E@192.168.1.1

CSeq: 2 BYE

Max-Forwards: 70

Server: SIP-ALG with AS eXtension (i386/linux)

Content-Length: 0

Warning: Now, AS is activated because of signaling error.

o /

Fi12 - BYE

BYE sip:sipua2@133.9.81.34 SIP/2.0 \
Via: SIP/2.0/UDP 133.9.81.62:5060;branch=29hG4bKd9da2{22ecaecb3a8cd9192achd0cace

To: <sip:sipua2@133.9.81.34>;tag=8219083756238

From: <sip:sipual@192.168.1.1>;tag=70223306225261

Call-1ID: F25F344E-09C2-4C8F-B6B1-99BDC283E96E©192.168.1.1

CSeq: 2 BYE

Max-Forwards: 70

Server: SIP-ALG with AS eXtension (i386/linux)

Content-Length: 0

Warning: Now, AS is activated because of signaling error.

o /

F13 - 200 OK
ﬁﬂ)/zo 200 OK \
Via: SIP/2.0/UDP 192.168.1.254:5060;branch=29hG4bKd9da2{22ecaech3a8cd9192ac5d0cace
To: ”sipual” <sip:sipual@192.168.1.1>;tag="70223306225261
From: <sip:sipua2@133.9.81.34>;tag=8219083756238
Contact: <sip:sipual@192.168.1.1:5060>
Call-ID: F25F344E-09C2-4C8F-B6B1-99BDC283E96E@192.168.1.1
CSeq: 2 BYE
Server: SJLabs-SJphone/1.30.252
Content-Length: 0

o /

0000 IVODODOOUO0OD0D0D0O0oooo0000oooooo UA1IOODO ALGODODDODOO
gobooooboboooobbooobbooon
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5.2,5 0OOOV

0000 VOOO0OO0OOO 460000 Fl2000000000 UA20000000000
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0000000000 00000000000000O0O000DO0O UA200 SIPOOOOOO
000000000 UAl0000000000000000000000D000D0000O0d
goobog
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0000 ALGUU00OD0O0OO0000O0O000D00O0000000000O0UO0OoOoDOoOOd F13
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F13 - 200 OK
ﬁIP/ZO 200 OK \

Via: SIP/2.0/UDP 192.168.1.1;branch=29hG4bK850951210131¢9b141cc8a8d00007cd200000025

To: <sip:sipua2@133.9.81.34>;tag=82335084315787

From: <sip:sipual@192.168.1.1>;tag=70367554627690

Call-ID: 47141749-9815-483D-8A45-EF78ATFF4188@192.168.1.1

CSeq: 2 BYE

Server: SIP-ALG with AS eXtension (i386/linux)

Content-Length: 0

Warning: Now, AS is activated because of signaling error.

\_ /
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420 Bad Extension ooooo
421 Extension Required ooooo
423 Interval Too Brief ooooooo
480 Temporarily Unavailable oooooooo
481 Call/Transaction Does Not Exist Ooooo0ooooooooooooo
482 Loop Detected ooooooooo
483 Too Many Hops oooooooo
484 Address Incomplete ocooooooo
485 Ambiguous ooao
486 Busy Here gooooooo
487 Request Terminated oooooooooooon
488 Not Acceptable Here oooooooooo
491 Request Pending ooooooooooo
493 Undecipherable ooog
B.1.5 000000 OO0OOO
Status-Code Reason-Phrase oo

500

Server Internal Error

gboooboobo

501

Not Implemented

gooooboooboo

65




o0 BSIPOOOO

Status-Code Reason-Phrase oo

502 Bad Gateway ooooooooo

503 Service Unavailable ooooooooooo

504 Server Time-out ooooooooo

505 Version Not Supported gooobbobooooooobooo
513 Message Too Large ooooooooooo

B.1.6 0000O0OOOOCODOOO

Status-Code Reason-Phrase oo

600 Busy Everywhere oooooooo
603 Decline oo

604 Does Not Exist Anywhere ooooooooo
606 Not Acceptable oooooo

B.2 SIpO000O0O0CO0OO0O0O0O

’[I[I[I[I[I[I[I[I

g

Accept

oooooooooooboooogno

Accept-Encoding

goooboboobooboboob

Accept-Language

gooobobooobon

Alert-Info

ooooooo

Allow

vAOO0OODOO0OO0O0OO0OO0OO0OO0OoOoOn

Authentication-Info

00000 HTTPODODOOODODDODOOOOOODOO

Authorization vAOOoOoooooo
Call-ID goooooo

Call-Info gooobooobobooobo
Contact oooooooo URIOOO

Content-Disposition

O0o00o0o0oovvA0OO0OOO0OOO0OOO0OOO0OO0OOO0OooO

Content-Encoding

goooboobobooboboobon

Content-Language

goooboooboboobg

Content-Length

oooooooooooooon

Content-Type

goooboooboboobon

CSeq

goooboboooboboobo

Date

goooo
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gooooooboo

RN

Error-Info gbooboboobobbooboboobon
Expires gooobgooboobooo

From 0000oD00O0oobOOooo (ooo)ooo
In-Reply-To 00000000000 Oooooo Cal-IDoo0O

Max-Forwards

oooooobooooooobocooooooocoOoooon

Min-Expires

gboooboboobob

MIME-Version

MIMEOOOOOOOO

Organization

oooooboooooooooOoCcoooOooOobOOoboOoOooooo

Priority

gbooboboooboobobooboboob

Proxy-Authenticate

oooooooooooooboooogno

Proxy-Authorization

O00o0oooo vADoOooooon

Proxy-Require

goooboooboboobg

Record-Route

ooooooOoooooobooOoooooboobn

Reply-To 0oooooooo URIOOO

Require ooooSslpooOoOoOoOoOd

Retry-After ggoobobbuooouoobbbuoooooboobo
Route gooooobooooobobobooo

Server vASOOOoOoooooooooo

Subject gooobobobooooon

Supported vADOOOOoOOoOoOoOoooooooooo

Timestamp

gbooobooboboobon

To gooooboooooobooo
Unsupported vASOO0O0O0O0ooooooon
User-Agent UACOOOOOOOooooooo
Via gboooboobooboobobooboboooob
Warning ggdbobobbooouobobbuoououoobbooo

WWW-Authenticate

wwwioooooooooo
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o0 BSIPOOOO

B.3 0000O0O0O0O

B.3.1 0O0OO0OODOOOO

REGISTER - 401 Unauthorized - REGISTER - 200 OK

vAOOOOO0O0O0ODOOOU0ODODOOOOO00DO0OOOOO000DDODODOO0OO0ODOOOOOODOO
0000000000000000D00000000'00 B.100OOO

LIA (sipual) Prosy
133.9.81.33:5060 1339 81.62:506a60

Fl
\ F1 - REGISTER

F2 F2 - 401 Unauthornzed
/ F3 - REGISTER
\*i—\, F4 - 200 OK
k—/""i__/-
Y Y

O B.l1:.0000000COD0OOO0OOODO

F1 - REGISTER

REGISTER sip:133.9.81.62 SIP/2.0 \
Via: SIP/2.0/UDP 133.9.81.33;rport;branch=z9hG4bK850951210131¢9b14185b5c60000389e00000001
To: <sip:sipual@133.9.81.62>

From: <sip:sipual@133.9.81.62>;tag=23591393724876

Contact: <sip:sipual@133.9.81.33:5060>;events="message-summary”
Call-ID: A16C9A6E-3D2A-443F-B5D6-ABACC8638BDF@133.9.81.33
CSeq: 1 REGISTER

Max-Forwards: 70

User-Agent: SJLabs-SJphone/1.30.252

Content-Length: 0

o /

000000000000 000000000000ooOooog
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UA (sipual) 00 0000000000000 REGISTEROOOOODOODOODOOOOO
00000000000 SIP URI (sip:sipual@133.9.81.33:5060) DO D00 00O

F2 - 401 Unauthorized
SIP/2.0 401 Unauthorized \
Via: SIP/2.0/UDP 133.9.81.33;rport=5060;branch=29hG4bK850951210131¢9b14185b5c60000389¢00
000001

To: <sip:sipual@133.9.81.62>;tag=b27e1ald33761e85846fc98fHf3a7e58.db%e

From: <sip:sipual@133.9.81.62>;tag=23591393724876

Call-1ID: A16C9A6E-3D2A-443F-B5D6-ABACC8638BDF@133.9.81.33

CSeq: 1 REGISTER

WWW-Authenticate: Digest realm="sipsrv.goto.info.waseda.ac.jp”, nonce="4185b73e7d9b3e0fe8a8
b72b1897cd6cec2478df”

Server: Sip EXpress router (0.8.14 (i386/linux))

Content-Length: 0

- /

00000000 UAODOOOOOOOO0OO0O0OD0ODO0O0OD (28] 2900000000
D00 UADODOOOWWWOOOOOOO (WWW-Authenticate 000000000000
00)0D000000O00O00O0O

F3 - REGISTER
REGISTER sip:133.9.81.62 SIP/2.0 \
Via: SIP/2.0/UDP 133.9.81.33;rport;branch=29hG4bK850951210131c9b14185b5c¢6000010b300000003
To: <sip:sipual@133.9.81.62>

From: <sip:sipual@133.9.81.62>;tag=23591403111740

Contact: <sip:sipual@133.9.81.33:5060>;events="message-summary”

Call-ID: A16C9A6E-3D2A-443F-B5D6-ABACC8638BDF@133.9.81.33

CSeq: 2 REGISTER

Authorization: Digest username="sipual” realm="sipsrv.goto.info.waseda.ac.jp” ,nonce="4185b73e7
d9b3e0fe8a8b72b1897cdbeec2478df” ,uri="sip:133.9.81.62” ,response="0cee87b52778eca3f7ddd115700f
6fdc2”

Max-Forwards: 70

User-Agent: SJLabs-SJphone/1.30.252

Content-Length: 0

- J

UAODOODOoDODoOowwwioOooooooooooooooooooooooooooo
0000000000000 UADODOOO (Authorization0 0000000000 OOO)DO
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0000000 REGISTERODOOODOODOODODO00DODOODODOODOOO00ODO0DODOODODOOOOO
gooo

F4 - 200 OK

/7 S1P /2.0 200 OK \

Via: SIP/2.0/UDP 133.9.81.33;rport=5060;branch=29hG4bK850951210131¢9b14185b5c6000010b300
000003

To: <sip:sipual@133.9.81.62>;tag=b27el1ald33761e85846fc98f5f3a7e58.375

From: <sip:sipual@133.9.81.62>;tag=23591403111740

Contact: <sip:sipual@133.9.81.33:5060>;q=0.00;expires=3600

Call-ID: A16C9AGE-3D2A-443F-B5D6-ABACC8638BDF@133.9.81.33

CSeq: 2 REGISTER

Server: Sip EXpress router (0.8.14 (i386/linux))

Content-Length: 0

N /

00000 UAODOO0ODOODOOO0DODODO0ODOO0DODODODODO0OOO0ODODDOODOOOOOO
00000000000 UADOOOOO SIP URI (sip:sipual@133.9.81.33:5060) 0 00 0O O
0 SIP URI (sip:sipual@133.9.81.62) 00000 36000 (=100)00000000000O
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B.3.2 0O0OOO0OOOODO

INVITE - 100 Trying/180 Ringing - 200 OK - ACK

vAO0O0O0ODO0DDOO00OOO00DO0DOO00OO0ODO0O0OD0ODOO0DOOoO0OOOoO0oOoOOO
000000000000 00000000000000000000000000200 B.20

goo

LIA (sipual)
133.9.81.33:3060

133,981

F6

4——-/;—/-
4-——’-’—;/—‘

\\\»

Proxy

| F3

625060

N

F4

k/FS/—_—
4—’_7—/

7

F10

I

0O B2 000000000000 OOO

Y

LA (sipual)
133981345060

hd

F1 -INVITE
F2 - 100 Trying
F3 -INVITE

F4 - 100 Trying
F5 - 180 Ringing
F6 - 180 Ringing

F7 -200 OK
F& -200 0K
9 -ACK
F10 - ACK

nooo UA (sipual 000 sipua2) 00 0000000000000 0O00DOO0OO0O0OOOODOOOOOO

000000 sipual O sip:sipual@133.9.81.620 sipua2 O sip:sipua2@133.9.81.620 00000000 SIP URI

gbooood
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F1 - INVITE
INVITE sip:sipua2@133.9.81.62 SIP/2.0 \
Via: SIP/2.0/UDP 133.9.81.33;rport;branch=z9hG4bK850951210131¢9b14185b¢7900001£73000000ad
To: <sip:sipua2@133.9.81.62>

From: “sipual” <sip:sipual@133.9.81.62>;tag=23762854628776

Contact: <sip:sipual@133.9.81.33:5060>

Call-1D: F3985577-FCE3-4CE4-A025-1E39F865A2AF@133.9.81.33

CSeq: 1 INVITE

Max-Forwards: 70

User-Agent: SJLabs-SJphone/1.30.252

Content-Type: application/sdp
Content-Length: 264

v=0

o=- 3308272376 3308272376 IN IP4 133.9.81.33
s=SJphone

c=IN 1P4 133.9.81.33

t=00

a=direction:active

m=audio 16384 RTP/AVP 3 8 0 101
a=rtpmap:3 GSM /8000

a=rtpmap:8 PCMA /8000
a=rtpmap:0 PCMU /8000
a=rtpmap:101 telephone-event /8000

szmtp:lOl 0-11,16 /

UAC (sipual) O UAS (sipua2) 00000 INVITEOOODOOOODODOOOODOOOOO
0000000000000 00O00 UACODODO SbPOOOODOOOOODDO

F2 - 100 Trying
ﬁIP/Q.O 100 Trying \

Via: SIP/2.0/UDP 133.9.81.33;rport=5060;branch=2z9hG4bK850951210131¢9b14185bc7900001{7300

0000ad

To: <sip:sipua2@133.9.81.62>

From: “sipual” <sip:sipual@133.9.81.62>;tag=23762854628776

Call-1D: F3985577-FCE3-4CE4-A025-1E39F865A2AF@133.9.81.33

CSeq: 1 INVITE

Server: Sip EXpress router (0.8.14 (i386/linux))

Content-Length: 0

- J
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00000 UACOO00000D0D0D0D0D0O0O0O0ODODO0O0O00O0O0O0DO0000000000O

F3 - INVITE
INVITE sip:sipua2@133.9.81.34:5060 SIP/2.0 \
Via: SIP/2.0/UDP 133.9.81.62;branch=2z9hG4bK026f.154edae2.0

Via: SIP/2.0/UDP 133.9.81.33;rport=5060;branch=2z9hG4bK850951210131¢9b14185bc7900001f7300
0000ad

To: <sip:sipua2@133.9.81.62>

From: “sipual” <sip:sipual@133.9.81.62>;tag=23762854628776
Contact: <sip:sipual@133.9.81.33:5060>

Call-1D: F3985577-FCE3-4CE4-A025-1E39F865A2AF@133.9.81.33
CSeq: 1 INVITE

Max-Forwards: 69

User-Agent: SJLabs-SJphone/1.30.252

Content-Type: application/sdp
Content-Length: 264

uDDDDDDD) J

00000 vUACODOU0000000000O0000oooooo0ooooooooood
000000000000 ToOOOODOOOOOO (sip:sipua2@133.9.81.62) 0000000
O000000D0Osipuna200000000000D00ODO0OO0O0 sippa20000000000
00000000000 (133.9.81.34:5060) 0 00000

F4 - 100 Trying
/" SIP /2.0 100 Trying \
Via: SIP/2.0/UDP 133.9.81.62;branch—79hG4bK026£.154e4ae2.0

Via: SIP/2.0/UDP 133.9.81.33;rport=5060;branch=z9hG4bK850951210131¢9b14185bc7900001{7300
0000ad

To: “sipua” <sip:sipua2@133.9.81.62>

From: <sip:sipual@133.9.81.62>;tag=23762854628776

Call-ID: F3985577-FCE3-4CE4-A025-1E39F865A2AF@133.9.81.33
CSeq: 1 INVITE

Server: SJLabs-SJphone/1.30.252

Content-Length: 0

N J

vASO0D0O0OO00000OO00D00O000D0O000O00OO00oDoOoooooDoooooon
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F5 - 180 Ringing
ﬁIP/Q.O 180 Ringing \

Via: SIP/2.0/UDP 133.9.81.62;branch=29hG4bK026f.154e4ae2.0

Via: SIP/2.0/UDP 133.9.81.33;rport=5060;branch=29hG4bK850951210131c9b14185bc7900001{7300

0000ad

To: “sipua” <sip:sipua2@133.9.81.62>:tag=18069668719403

From: <sip:sipual@133.9.81.62>;tag=23762854628776

Contact: <sip:sipua2@133.9.81.34:5060>

Call-ID: F3985577-FCE3-4CE4-A025-1E39F865A2AF@133.9.81.33

CSeq: 1 INVITE

Server: SJLabs-SJphone/1.30.252

Content-Length: 0

N J

UASO UACOO0OO0000000000D000000000000000oooooooooon
O00000UASOO0ODOODDO00OO0O0OD0DO00D0oD0o0oooooooooooood
O000000earlyOOOOODOOOODOOO

F6 - 180 Ringing
ﬁIP/Q.O 180 Ringing \

Via: SIP/2.0/UDP 133.9.81.33;rport=5060;branch=29hG4bK850951210131c9b14185bc7900001£7300

0000ad

To: “sipua” <sip:sipua2@133.9.81.62>:tag=18069668719403

From: <sip:sipual@133.9.81.62>;tag=23762854628776

Contact: <sip:sipua2@133.9.81.34:5060>

Call-1D: F3985577-FCE3-4CE4-A025-1E39F865A2AF@133.9.81.33

CSeq: 1 INVITE

Server: SJLabs-SJphone/1.30.252

Content-Length: 0

- J

00000 vUASO0O0O000000000000000oU00oooo0ooooooood
0000000000000000000000 ViaOOOOOOOOODOO (133.9.81.33) OO
000000000000000000 sipual 00000 (133.9.81.33:5060) 000000
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F7 - 200 OK
@IP/z.o 200 OK \

Via: SIP/2.0/UDP 133.9.81.62;branch=29hG4bK026f.154e4ae2.0

Via: SIP/2.0/UDP 133.9.81.33;rport=5060;branch=29hG4bK850951210131c9b14185bc7900001{7300

0000ad

To: “sipua2” <sip:sipua2@133.9.81.62>;tag=18069668719403

From: <sip:sipual@133.9.81.62>;tag=23762854628776

Contact: <sip:sipua2@133.9.81.34:5060>

Call-ID: F3985577-FCE3-4CE4-A025-1E39F865A2AF@133.9.81.33

CSeq: 1 INVITE

Server: SJLabs-SJphone/1.30.252

Content-Type: application/sdp
Content-Length: 216

v=0

o=- 3308272340 3308272340 IN IP4 133.9.81.34
s=SJphone

c=IN IP4 133.9.81.34

t=00

a=direction:active

m=audio 16384 RTP/AVP 3 101

a=rtpmap:3 GSM /8000

a=rtpmap:101 telephone-event /8000

Q:fmtp;lm 0-11,16 /

000000000000 00 UASODOO0OO00D0OO0DDO00000ooooooooood
0000000000000 000000D00D0D0D0oooooD UASODODO SbPOOOOOOO
00000000 confirmed 000000000000

000 F1-INVITEODO F7-2000K0000000000000O0O sipual O sipua2 00
0000000000000 000000O00000O00 /JODODODODOUDOODODOODOOOOO
sipual O 00000000 OOCD IPOOOOCDOO0O 13398133 O0OOOO RTPDO 16384 O
O0000000000O0sipra2000000000000IPODOOODOODO 133.9.81.34 O
O000RTPO 163840 00000000000000000O0ODOOO GSMOOOOOO

)
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F8 - 200 OK
@IP/ZO 200 OK \

Via: SIP/2.0/UDP 133.9.81.33;rport=5060;branch=2z9hG4bK850951210131¢9b14185bc7900001{7300

0000ad

To: “sipua” <sip:sipua2@133.9.81.62>:tag=18069668719403

From: <sip:sipual@133.9.81.62>;tag=23762854628776

Contact: <sip:sipua2@133.9.81.34:5060>

Call-1D: F3985577-FCE3-4CE4-A025-1E39F865A2AF@133.9.81.33

CSeq: 1 INVITE

Server: SJLabs-SJphone/1.30.252

Content-Type: application/sdp
Content-Length: 216

uDDDDDDD) J

00000 UASODOOOOOOOOOOOO UACOODOoDOoOoOoooO

F9 - ACK
ACK sip:sipua2@133.9.81.34:5060 SIP /2.0 \
Via: SIP/2.0/UDP 133.9.81.33;rport;branch=29hG4bK850951210131¢9b14185bc80000020e9000000b1
To: <sip:sipua2@133.9.81.62>;tag=18069668719403

From: <sip:sipual@133.9.81.62>;tag=23762854628776

Contact: <sip:sipual@133.9.81.33:5060>

Call-1D: F3985577-FCE3-4CE4-A025-1E39F865A2AF@133.9.81.33

CSeq: 1 ACK

Max-Forwards: 70

User-Agent: SJLabs-SJphone/1.30.252

Content-Length: 0

o /

UACODOO0ODDOO0ODO UASOODOO0O0oOoOO0ooooooooooooooooooon
00000 ACKOOOOODODODODDODOoODOOoOOooOoOoOooood
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F10 - ACK

ACK sip:sipua2@133.9.81.34:5060 SIP /2.0 \
Via: SIP/2.0/UDP 133.9.81.62;branch=0

Via: SIP/2.0/UDP 133.9.81.33;rport=5060;branch=29hG4bK850951210131c9b14185bc80000020e900
0000b1

To: <sip:sipua2@133.9.81.62>;tag=18069668719403

From: <sip:sipual@133.9.81.62>;tag=23762854628776

Contact: <sip:sipual@133.9.81.33:5060>

Call-ID: F3985577-FCE3-4CE4-A025-1E39F865A2AF@133.9.81.33

CSeq: 1 ACK

Max-Forwards: 69

User-Agent: SJLabs-SJphone/1.30.252

Content-Length: 0

\_ /

O0000 UACOOOO0O0DD0OO00D0O00O0O0 UASOOODOODOOOOOOOoOO UAOO
RTPOODOOOOODOODODOODOODOODOODOO
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B.3.3 0O0OOOOOODO

BYE - 200 OK

vADOOO0O0D0ODOOOO00ODOODO000O0O00OD00000DO0ODO00000O0O0O0Oo0OO0
O00O0000DO0bO0o0oO0D00obOoDODOooooboOo B3DOOO

UA (sipual) Proxy LA {sipua2)
133,981, 33: 3060 133,9.81.62:5060 1339, 81.34: 5000

F1
N F1 - BYE
F2 F2 - BYE
N F3 - 200 OK
k/‘i’__'__ F4 - 204 OK
.
Y Y Y

O B3 00000O0O0OO0ODOOOOODOO

F1 - BYE

BYE sip:sipua2@133.9.81.34:5060 SIP/2.0 \
Via: SIP/2.0/UDP 133.9.81.33;rport;branch=29hG4bK850951210131c9b14185bc8a00007604000000b4
To: <sip:sipua2@133.9.81.62>;tag=18069668719403

From: <sip:sipual@133.9.81.62>;tag=23762854628776

Contact: <sip:sipual@133.9.81.33:5060>

Call-1D: F3985577-FCE3-4CE4-A025-1E39F865A2AF@133.9.81.33

CSeq: 2 BYE

Max-Forwards: 70

User-Agent: SJLabs-SJphone/1.30.252

Content-Length: 0

. /

UAC (sipual) O UAS (sipua2) 00000 BYEOOOOOOOOODODOODOODOODOOOO
000000000 sipual 00 RTPOOOOOOOOOO
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F2 - BYE
BYE sip:sipua2@133.9.81.34:5060 SIP/2.0 \
Via: SIP/2.0/UDP 133.9.81.62;branch=29hG4bKd16f.fe67{817.0

Via: SIP/2.0/UDP 133.9.81.33;rport=5060;branch=29hG4bK850951210131c9b14185bc8a0000760400
0000b4

To: <sip:sipua2@133.9.81.62>;tag=18069668719403

From: <sip:sipual@133.9.81.62>;tag=23762854628776

Contact: <sip:sipual@133.9.81.33:5060>

Call-ID: F3985577-FCE3-4CE4-A025-1E39F865A2AF@133.9.81.33

CSeq: 2 BYE

Max-Forwards: 69

User-Agent: SJLabs-SJphone/1.30.252

Content-Length: 0

- J

00000 UACOO000000000000 UASOOOoOOoOOooooo

F3 - 200 OK
@IP/ZO 200 OK \
Via: SIP/2.0/UDP 133.9.81.62;branch=29hG4bKd16f.fe67{817.0

Via: SIP/2.0/UDP 133.9.81.33;rport=5060;branch=29hG4bK850951210131c9b14185bc8a0000760400
0000b4

To: “sipua2” <sip:sipua2@133.9.81.62>;tag=18069668719403

From: <sip:sipual@133.9.81.62>;tag=23762854628776

Contact: <sip:sipua2@133.9.81.34:5060>

Call-1D: F3985577-FCE3-4CE4-A025-1E39F865A2AF@133.9.81.33

CSeq: 2 BYE

Server: SJLabs-SJphone/1.30.252

Content-Length: 0

N /

UASOO0OODO0OO0O0OO0OO0D0 UACOOO0O0O0DO0O000O00O000oooooooD (booo
00000000)0000000000O000O000O000O00D0O0O0O0DO0OOOOOO
O0D00000D00Osipua200 RTPODOOOOODOODODO
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o0 BSIPOOOO

F4 - 200 OK

/" S1P /2.0 200 OK \

Via: SIP/2.0/UDP 133.9.81.33;rport=5060;branch=29hG4bK850951210131¢9b14185bc8a0000760400
0000b4

To: “sipua” <sip:sipua2@133.9.81.62>:tag=18069668719403

From: <sip:sipual@133.9.81.62>;tag=23762854628776

Contact: <sip:sipua2@133.9.81.34:5060>

Call-1D: F3985577-FCE3-4CE4-A025-1E39F865A2AF@133.9.81.33

CSeq: 2 BYE

Server: SJLabs-SJphone/1.30.252

Content-Length: 0

- /

00000 UASOOO0OOOOOoOooooooo vACOoooooooooooooooo
00000000000000000 ACKODOOOOODDOOO0O00030

SINVITEODOOOOOO0O0OOOOOOINVITEDOOOOOODDOD 2xx000000000000000
gooooog
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o0 BSIPOOOO

B4 00000

’DDD g od
T1 500ms default RTTOOO
T2 4s OINVITEDOOOOOOO INVITEDOOODODODO
ggooobood

T4 5s 0oodooobooooobobobooooooo
Timer A initially T1 UDPOOOOOO INVITEODDOOOOOOO
Timer B 64*T1 INVITEODOODDODODODOOOoODOoOoooo
Timer C > 3min 00000 INVITEDOOOODODODOOOOOOOoOO
Timer D > 32s for UDP ggodobobboooon

0s for TCP/SCTP
Timer E initially T1 UDPOOOCODOOINVITEOODOOODOODOO
Timer F 64*T1 OINVITEOOODDOOOOOOoODoOoOooooo
Timer G initially T1 INVITEOOOOQOOODODOOO
Timer H 64*T1 ACKOOOOOooooo
Timer I T4 for UDP ACKOOOODoooooo

0s for TCP/SCTP
Timer J 64*T1 for UDP OINVITEODOODOOOOOOoOoOooooo

0s for TCP/SCTP
Timer K T4 for UDP ggooobobboooon

0s for TCP/SCTP
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