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-yl avElZOr L (—/N-OFA4TFURETIL)

i R 3
[ ;J ;» SIP Ayt— | 'Q_J‘ :,
t 7 ) Request / Response =
= —
SIP 547k SIP H—/\ (ROSA4TF)
(FEmT4) (EEA)

A7—savy—n e .
. « 70O -H—/\ (prox
(LDAP ) ol (proxy)

« JE ALYk -H—\ (redirect)
SIP H—/\

(HREDLER)

RFC3261: Session Initiation Protocol



SIP (2)

- SIP YOIRR (54T Uk = H—)

[RFC3261]
AYYR A A H—NERGEH NE
INVITE C->S MUST Tyl arSmER
ACK Cc->S MUST INVITE ZERIZH T BEEEZITIRoT-CEDFER
OPTIONS C->S MUST H—\EHDOREE
BYE C->S MUST (proxy) tyla iR ER
SHOULD (k)
CANCEL C->S MUST (proxy) EROERYEL
SHOULD (k)
REGISTER C->S RECOMMENDED DIAT DT RLRAD &8}
[ZDthd RFC)
INFO C->S TyFa—ILL T+ (RFC2976)
PRACK C->S BELAR R T HHERDEKR (RFC3262)
SUBSCRIBE C->S IA—FIERITEER (RFC3265)
NOTIFY S->C A—YIEFERDIEE (RFC3265)
UPDATE C->S Ty a BHROEFH (RFC3311)
MESSAGE Cc->S AV RBU R Ayt— (RFC3428)
REFER C->S FEDERE (RFC3515)

RFC3261: Session Initiation Protocol [EhH
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* SIP LARVR (H—/\=2 9S5A4TFUR) . HTTP/1.1 538
AT—RRAO—F AR P=AU S O—KF&E S ETJL—X (Reason Phrases)
1xx S->C 1 R “100” . Trying

“180” :  Ringing
2XxX S->C RTh “200” : OK
3xX S->C YEALoay “300” : Multiple Choices
“301” . Moved Permanently
“302” . Moved Temporarily
“305” . Use Proxy
4xx S->C DFAT R IT5— “400” :  Bad Request
“401” :  Unauthorized
“403” :  Forbidden
“404” : Not Found
‘407" . Proxy Authentication Required
5xx S->C HY—/\-IT5— “500” . Internal Server Error
“501” . Not Implemented
BxX S->C ga—n\)LI5— “600” . Busy Everywhere

RFC3261: Session Initiation Protocol



SIP (4)

- SIP-URL

SIP ZokajL
sip : user @ host [ : port] (; url-parameters)

aA—4H4 or SIPA—H%#EHET 5 s/ AT A—H
BB FAS % FFIENWTRLR
(Well-Known: 5060%)

sip: j.doe@big.com

sip: j.doe@big.com; transport=tcp TILF XA RO
sip: j.doe@big.com; maddr=239.255.255.1; ttI=15 TIEE S NP
sip: +1-212-555-1212:1234@gateway.com;user=phone «

sip: alice@register.com; method=REGISTER

RFC3261: Session Initiation Protocol
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- SIP Ay+—Y (1)
AYYR SIP-URL % SIP/2.0

Request = Method Request-URI SIP-Version
* ( general-header | request-header | entity-header )

[ message-body ]

SIP/2.0 AT—RAO—F IL—X

Response = SIP-version Status-Code Reason-Phrase
*( general-header | response-header | entity-header )

[ message-body ]

RFC3261: Session Initiation Protocol
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- SIP Ayt—¥ (2)

general-header = Accept request-header = Authorization response-header = Allow
| Accept-Encoding | Contact | Proxy-Authenticate
| Accept-Language | Hide | Retry-After
| Call-ID | Max-Forwards | Server
| Contact | Organization | Unsupported
| CSeq | Priority | Warning
| Date | Proxy-Authorization | WWW-Authenticate
| Encryption | Proxy-Require
| Expires | Route
| From | Require entity-header = Content-Encoding
| Record-Route | Response-Key | Content-Length
| Timestamp | Subject | Content-Type
| To | User-Agent
| Via

message_body = Session Description (SDP: i)

RFC3261: Session Initiation Protocol
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Client

INVITE (FESEE)

Server

!

180 Ringing

T L

200 OK

. ACK (FERRIGE)

[

s

N

BYE

200 OK
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Client Server

C->S: INVITE sip:watson@boston.bell-tel.com SIP/2.0
Via: SIP/2.0/UDP kton.bell-tel.com
From: A. Bell <sip:a.g.bell@bell-tel.com>
To: T. Watson <sip:watson@bell-tel.com>

INVITE (FEE%E)
—

Call-ID: 3298420296@kton.bell-tel.com 100 Trying

CSeq: 1 INVITE —

Subject: Mr. Watson, come here. 180 Ringing
Content-Type: application/sdp

Content-Length: ... 200 OK

v=0 x|

o=bell 53655765 2353687637 IN |IP4 128.3.4.5
s=Mr. Watson, come here.
c=IN IP4 kton.bell-tel.com

 m=audio 3456 RTP/AVP 0 3 4 5 SDP
$->C: SIP/2.0 100 Trying

Via: SIP/2.0/UDP kton.bell-tel.com BYE
From: A. Bell <sip:a.g.bell@bell-tel.com>

To: T. Watson <sip:watson@bell-tel.com> ;tag=37462311
Call-ID: 3298420296@kton.bell-tel.com 200 OK
CSeq: 1 INVITE
Content-Length: 0

ACK (fEFERE)

RFC3261: Session Initiation Protocol
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- BEffE—F F#(2)

Client Server

S->C: SIP/2.0 180 Ringing
Via: SIP/2.0/UDP kton.bell-tel.com
From: A. Bell <sip:a.g.bell@bell-tel.com>

INVITE (FEE%E)

Via: SIP/2.0/UDP kton.bell-tel.com
From: A. Bell <sip:a.g.bell@bell-tel.com> ACK (RS
To: <sip:watson@bell-tel.com> ;tag=37462311 (RERRILE)
Call-ID: 3298420296 @kton.bell-tel.com

CSeq: 1 INVITE
Contact: sip:watson@boston.bell-tel.com &
Content-Type: application/sdp =

Content-Length: ...

To: T. Watson <sip:watson@bell-tel.com> ;tag=37462311 N 100 Trying
Call-ID: 3298420296 @kton.bell-tel.com
CSeq: 1 INVITE
Content-Length: 0 180 Ringing
<
S->C: SIP/2.0 200 OK 200 OK
) | |

v=0

o=watson 4858949 4858949 IN IP4 192.1.2.3
s=I'm on my way

c=IN IP4 boston.bell-tel.com

m=audio 5004 RTP/AVP 0 3 SDP

RFC3261: Session Initiation Protocol
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- BEffE—F F#(3)

Client Server

C->S: ACK sip:watson@boston.bell-tel.com SIP/2.0
Via: SIP/2.0/UDP kton.bell-tel.com
From: A. Bell <sip:a.g.bell@bell-tel.com>
To: T. Watson <sip:watson@bell-tel.com> ;tag=37462311

INVITE (FEE%E)

Call-ID: 3298420296 @kton.bell-tel.com 100 Trying
CSeq: 1 ACK
180 Ringing
(EEE) 200 OK

ACK (FEZRILE)

C->S: BYE sip:watson@boston.bell-tel.com SIP/2.0

Via: SIP/2.0/UDP kton.bell-tel.com
From: A. Bell <sip:a.g.bell@bell-tel.com> < &

To: T. A. Watson <sip:watson@bell-tel.com> ;tag=37462311
Call-ID: 3298420296 @kton.bell-tel.com
CSeq: 2 BYE BYE

RFC3261: Session Initiation Protocol
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=[] 500
Session description v=_ (protocol version)
o= (owner/creator and session identifier).
s= (session name)
i=* (session information)
u="* (URI of description)
e=" (email address)
p="* (phone number)
c=" (connection information - not required if included in all media)
b= (bandwidth information)
One or more time descriptions
z=" (time zone adjustments)
k=" (encryption key)
a=" (zero or more session attribute lines)

Zero or more media descriptions

Time description t= (time the session is active)

r="* (zero or more repeat times)

Media description m= (media name and transport address)

i=* (media title)

c=" (connection information - optional if included at session-level)
b=* (bandwidth information)

k=" (encryption key)

a=* (zero or more media attribute lines)

RFC2347: Session Description Protocol
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a0 451

SDP &2if AR Ee3 !

v=0 Version JakraLnN—23ar (IRIEIXO)
o=katto 844526 842807 IN IP4 133.9.250.196 | Origin tyla  EEE, vy avID. F
s=SDP Sample Session Name | &yl a4

i=SDP Sample Description Information Ty aER

e=katto@waseda.jp (Jiro Katto) E-mail Address | EFA—ILT7RL R

c=IN IP4 224.2.0.1/127 Connection EGIER (B IILFFYANTRLR)
t=2873397496 2873404696 Time vl aBata - #& T BFRE

a=recvonly Attributes tyla g (Bl RIEDH)
m=audio 50100 RTP/AVP 0 Media ATATIEHR (B A —T 1A RTPIER)
m=video 50102 RTP/AVP 96 Media AT4TIER (Bl ETARTPIER)
a=rtpmap:96 MP4V-ES/90000 Attribute ATA4TEME (Bl BRAO—F2417)
a=fmtp:96 profile-level-id=1 Attribute ATATEMYE (Bl: 7A—<vbNSA—4)

RFC2347: Session Description Protocol
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« BIRA/O—KBA(S

RTPAYS D 51t
PTZ4—ILk 7ILT) X L
N "
PT encoding audio/video clock rate channels
(packet type) name (A/V) (Hz) (audio)
0 PCMU A 8000 1
2 G721 A 8000 1
3 GSM A 8000 1
8 PCMA A 8000 1
9 G722 A 8000 1
14 MPA A 90000
15 G728 A 8000 1
26 JPEG \Y 90000
31 H261 \ 90000
32 MPV \Y 90000
33 MP2T AV 90000
iRy N/0O—k
96~127 dynamic 1 BRAT




SDP (5)

IR/ O0—F 45247 (MPEG-4 Visual 0 l)

R—+ES | BB
Simple Profile/ﬁgvel 1, rate=90000 (90kHz)
m=video 49170/2 RTP/AVP 98
a=rtpmap:98 MP4V-ES/90000
a=fmtp:98 profile-level-id=1;config=000001B001000001B509000001000000012...

PT &2 (96~127)

Core Profile/Level 2, rate=90000 (90kHz)
m=video 49170/2 RTP/AVP 98
a=rtpmap:98 MP4V-ES/90000

a=fmtp:98 profile-level-id=34 MIME 247 1 Y0V EEE [| FHS51/54—5]

Advance Real Time Simple Profile/Level 1, rate=90000 (90kHz)
m=video 49170/2 RTP/AVP 98
a=rtpmap:98 MP4V-ES/90000
a=fmtp:98 profile-level-id=145




SDP (6)

- SDP OfEhnA

tyiarflErorall

A&

SIP (Session Initiation Protocol)

A3 —2yhEEE (offer/answer)

RTSP (Realtime Streaming Protocol)

A 3=y MBE (retrieval)

SAP (Session Announcement Protocol)

A3 —FYMRE (announcement)

MEGACO (Media Gateway Control Protocol)

ATAT/T—b Al (gateway control)




SIP/SDP v 3> D EH

=l01 x|
File Edit Capture Display Tools Help
Mo. . |Time | Saurce | Destination |Protocal [t
19 20.685593 133.9.250.234 133, 5,250,229 SIP/SDF Request: INVITE s9p:kattofil33.o.250.225, with sessian des
19 20.692502 133.6.250.229 133, 6,250,234 cIP Statws: 100 Trying
20 20073854 133, 6 250,229 133, 5 250, 234 cIp Statws: 180 Ringing

27.431006 133, 6250, 220 133, 6250, 234 STATUS : ok, with 3

ession description

24 SIP/SOF
25 27503385 133,09 250. 234 133, 5.250. 229 cIP Request s aCK sip:katto@li3. &. 250, 229: 5080
26 27 503822 133,06 250,234 133, 6. 254,229 EIp Request: aCK sipckattoflil. . 250, 229: 50840
1476 41, WOSI06 133, 5. 250, 234 133, 5.250. 229 cIP Request: BYE Sip:katto@li3d. o. 250, 229: 5080
1478 41. 0094601 133,50 250,229 133, 6. 250,234 cIp Statws: 100 Trying
1480 42, 407312 133,69 250,234 133, 5.250, 229 cIp Request: EYE Sip:katto@li3d. 0. 250, 229: 5084
1484 42, FSOTFED 133,05 250,229 133, 6. 250,234 cIp Statws: 20d OK
1485 42, MEA0EL 133, 6 250,229 13%,. 6,250,234 EIP Statws: 204 OK
1486 42, MGE1G5 133, 6_ 250, 234 133, 6. 250,229 SIP Request s aCk sip:katto@lid. &, 250, 229: 5080
| | =
B sassion Indtiation Protocol &
status Tine; SIRSZ.0 200 OK
B Hassage Header
To: sipzkatto®l33, 9,250, 229; Tag=9i493 7568
Erom: sipikattofl33.9, 290,734 Tag=11711E5155
CSeng: L IWVETE
Call-I0: -1L3G463 5741465931 906033, B, 250,234
wWar SIPS2.0U08 133.9, 250, 234 5060; branch=R500FAEAL 3CA0000DDEE? SACTIAS-3%D
comment-Typa: applicationsdp
commact: sipzkatto®l3s, 9,250, 22915060
conment-LengTh; 123
B fasston pescription eroTocol
sassion pescription ®rotocol versiom (vl O
@ ownerSCreator, Sassion Id Co): - 1022334347125 LO22334343304 IM IPd 133,9,250,22%
fassion Hama {5037 -
@A cannection Information {c: IW IP4 133,9,.250.229
A Tme Description, active time (t): 0 0
A Hadia pescription, name amd address (m): audio 5006 RTRAA¥F 3 0 B K
=) I=
Q00 00 02 b3 90 1% bs 00 db b7 44 94 44 0OF 00 25 Q0 vassssas oDaDleoEa 3
Ol 9l &7 9a 76 00 00 B) 11 92 ac 85 {9 fa 8% B5 09 L e i s
020 fa ea 0b 23 13 <4 01 d3 23 b8 53 49 50 2f 32 Ze vaa® 0. 0, SIESZ, £
—
Fill-rllp addr == 13319 250 729 L& wdp port == SDE0 j R :-I Apply || Pl <cagiure> Cinoge: 0

ethereal [Z&B X+ T F
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EmE e (EEHA)
INVITE

-
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Zih R BEE (2)

- RTP A4 (RFC1889)

v=2 [PIX| 56 (M| srukagT = RFUn
BALRBYT
SSRC Al F

CSRC #3IF (list)

(RAO—F 74— Y MIEIR)

F—5

CSRC H9k: CSRC M SSRC # (KX 16)
CSRC: L3128 MLTLVS SSRC DY R+
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. XY LSV AL—4 (RFC1889)

SSRC#1

SSRC#2 \ STV
\

ﬂ » SSRCH#M

/ ARAR—L
SSRC#N FSRO—4 .

MCU (S RSB EE). F

rFSUAL—5

SSRC#k > n » SSRC#k

a—/NILFRL R TS5AR—rF7RLR
YREENATIL—4A.

TILFFY A A= ANEHR, &
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H.323 &(&?

0 19964 : H.323 Version 1
[REIERIELANDF-ODTLEEBIE AT L]
Visual Telephone Systems and Equipment for Local Area Networks
which provide a Non-guaranteed Quality of Service

[0 19984 : H.323 Version 2 ~ IRIE Version 4
[N YRR —=ZADTIVFATATBIEV AT L]

Packet-based Multimedia Communications Systems

c A3 —2YNEEE
« A3 —2YNTVEEE
s A A—RYNEER
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H.222.
H.324/M 0
H.324/M
(FOMA)
H.320 / H.324 / 48 7 - e

N o

A=

% . A H.323 Annex H,I

BRER

[B] #% 32 #2178

INTY RS AR
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ITU-T H.32X >Y—X (2)

414 e RIVFATAT | RILFATAT
gl i I8 (BN F—5
B H.324
ISDN H.320
HEEE
H.324/M
PHS
A 3—Fvk H.323 (over TCP/IP)
TR ILIRE H.222 (MPEG2-TS)




H.323@Q 7 0OraJ/LREE

- vl alHlEzOlall: Q.931, H.245, RAS

BE | EFA il {8
G.72X | H.26X
RAS Q.931 | H.245
RTCP .
(GK) | (FFEE®T) | (e h i)
RTP
UDP TCP
IP (%&E1t)

HFELRYNT—D




H.323 il Avt—

HEAY 22—

RAS

B &Y
mMER-T—rbF—N—FTOYVRYENhEAytE— (RAS: Registration,
Admission & Status)

o IAYFR-IP PRLARZE M (BEES -A—ILTFLR — IP 7L X)
—H & (SIPOR—i 329 —/\ERL)
o ERRAFAI-HIHMERE (TrIyalfilf)

Q.931/H323-UUIE

BEMAOITEHKICEAINS Q931 Ayt—2I2, H.323 HBEHEED

H323-UUIE Ayt— %A T+IL1E

o DEHIE (FEHHL. $EHE. FEARIR)

o EZEIHKRDIP FRLR-ITA) 7 REAN

e H.245 FSURR—FF7RLR (IP ZPRLR+R—ES) @A

o H245 Ayt—2DhTwIVIEIZEDEERER (F7AMARIE, T7R4—2
FO6, H.245 bR %)

H.245

H.32X ) —XHEKBEDTIVF AT AT VR T LG Ay E2—2
o MERRENKM (ZEILREN. FEILREN)

o MHEFrYRIL (RTP FrI) OA—T-o0—X

o Yl aURTIOTUR

o JO—HfE

o % = E I




H.323 &%

7= RMENE

H.323 Packet-based multimedia communications systems
o 2ARDIRT LENE

H.225.0 Call signalling protocols and media stream packetization for packet based multimedia

communication systems

o [EHIEIAYE—T (Q.931)

o F—hFx—/x—Ayt— (RAS)

o ATATAN)—LD/\ryME (IETF RTP/RTCP)

H.245 Control protocol for multimedia communication
o H32X V) —XHBED v avfliilAyE— (H.245)
H.248 Gateway Control Protocol
o EIE-H.323 HEEBGAATAT7Y —bozA%l{H7ORa)L (IETF MEGACO)
H.332 H.323 extended for loosely-coupled conferences
e H.323 L AT LS RERZFILE (IETF SDP)
H.235 Security and encryption for H-Series (H.323 and other H.245 based) multimedia terminals
o H32X IHRDEFa) T4 -BESILICET 58S
H.246 Interworking of H-Series multimedia terminals with H-Series multimedia terminals and

voice/voiceband terminals on GSTN and ISDN
o H32X imRKE DA E#KIZET 581%
G.72X s BEEMSIL

H.26X o ETAR/EIL

T.12X o T—RATI)r—3ay




H.323 Annex (1)

e IN—T3Y 4 IRTE

H.323 Annex BHENE
A H.245 messages used by H.323 endpoints
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SIP Express Router (SER)

http://www.iptel.org/ser/

Partysip SIP Proxy Server (partysip)
http://www.nongnu.org/partysip/partysip.html

SIP proxy/masquerading daemon (siproxd)

http://sourceforge.net/projects/siproxd/

SIP Implementations

http://www.cs.columbia.edu/~hgs/sip/implementations.html



EETHZTDMDEETE

c LIEDEETHRNTFE

SIP ®E!) T« (FLa—IJL, 2yka—)L)
SIP 32T« (NAT. 774724+ —I)L. AAA)
P2P 35K —avI—T 017

c ZDIEMZEHLANA ...



{-+4%: SDPng
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SDPng
- SDP M#h5kE & XML 1E
Definitions
SDP
. Potential / Actual
Session | v . :
o Configurations

Media Constraints

Session Attributes
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. Definitions: FF51t. FSURAR—FFEDEE

<def>
<audio:codec name encoding="PCMU"
sampling="8000" channels="1"/>
<audio:codec name="audio-L16-moRo" encoding="L16"

sampling="44100" channgls="1"/>

<rtp:pt name&="rtp-avp-0")pt="0" format>

<rtp:pt name="rtp-avp-11" pt="11" format="audio-L16-mono"/>
</def>

RETRERE
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- Configurations: AT« 7 &R

Definitions
<cfg>
<component name="interactive-audio" media="audio">
<alt name

<rtp:session format="rtp-avp-0">
<rtp:udp addr="224.2.0.53" rtp-port="7800" rtcp-port="7801"/>
</rtp:session>
</alt>
<alt name= AVP-audio-11">
<rtp:session format="rtp-avp-11">
<rtp:udp addr="224.2.0.53" rtp-port="7800" rtcp-port="7801"/>
</rtp:session>
</alt>
</component>
</cfg>

RETRERE



SDPnq (4)
- Constraints: i RKEE N IZ K5 HIR

Configurations

<constraints> /
<par>
<use-alt ref&"AVP-audio-0"Jmax="5">

<use-alt ref="AVP-video-32" max="1">
</par>

</constraints>

ImARAE N : AVP-audio-0 (PCMU) 5 A& AVP-video-32 (MPEG Video) 1 A% [E]FFI L2 A[ &R

RETRERE



SDPng (5)

- Session Attributes: v a5k

<conf>
<owner user="joe@example.com" id="foobar" version="1" nettype="IN"
addrtype="IP4" addr="130.149.25.97"/>
<session name="An SDPng seminar">
This seminar is about SDPng...
<info xlink:href="http://www.ietf.org/"/>
<contact xlink:href="mailto:joe@example.com"/>
<contact xlink:href="sip:joe@example.com"/>
</session>
<time start="3034423619" stop="3042462419">
<repeat interval="7d" duration="1h"/>
<repeat interval="7d" duration="1h" offset="25h"/>
</time>
<info name="interactive-audio" function="speaker">
Audio stream for the different speakers
</info>
</conf>
REthERE



SDPng (6) SIP/SDPng M4

INVITE sip:B@example.com SIP/2.0
From: A <sip:A@example.com>

To: B <sip:B@example.com>
Call-ID: 1234@hostA.example.com
CSeq: 1 INVITE

Contact: <sip:UserA@192.168.1.1>
Content-Type: application/sdpng
Content-Length: 685

<def>
<audio:codec name="audio-basic" encoding="PCMU" sampling="8000" channels="1"/>
<rtp:pt name="rtp-avp-0" pt="0" format="audio-basic"/>
</def>
<cfg>
<component name="interactive-audio" media="audio">
<alt name="AVP-audio-0">
<rtp:session format="rtp-avp-0">
<rtp:udp role="receive" endpoint="A" addr="192.168.1.1" rtp-port="7800"/>
</rtp:session>
</alt>
</component>
</cfg>
<conf>
<owner user="A@example.com" id="98765432" version="1" nettype="IN"
addrtype="IP4" addr="192.168.1.1"/>
<session name="SDPng questions">
</session>
<info name="interactive-audio" function="voice">
Telephony media stream
</info>
</conf>

Client

Server
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|
100 Trying
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200 OK
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« A3T—RELL T SDPng
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stream
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MPEG-7, Semantic Web, SDPng. ...

HFRRE+ RN =325



