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SIP (1)

- EyiavEToralL (=N OSAT U ETIL)

i 5k i R
I Qj ) SIP Avt— I Ej )
a /*, pe 2 /f)
1§ / Request / Response (§ 7
SIP 9347 \ — YT SIP Y—/\ GEOISATY

(FErE) (&S

A 3—3vk

a7 —vavy—n e \
. e JAF v -Tr—/\ (prox
(LDAP %) Ty (proxy)

« S ALIk-H—\ (redirect)
SIP H—/\

(PRAELAR)

RFC3261: Session Initiation Protocol



SIP (2)

+ SIPYUIRE (9547 k = H—N)

[RFC3261]
AYYR A H—NEREH NE
INVITE C->S MUST Ty arSmER
ACK C->S MUST INVITE ERICH T HIEEEZITIR-T-CEDHER
OPTIONS C->S MUST Y—N\EEHDEELE
BYE C->S MUST (proxy) Tyl a B E R
SHOULD (4tt)
CANCEL C->S MUST (proxy) EROEYEL
SHOULD (4tt)
REGISTER C->S RECOMMENDED D47 RDTRELADE R
(ZDfthd RFC)
INFO C->S SyRa—)LI T+ (RFC2976)
PRACK C->S EELARVRICK T HHERDER (RFC3262)
SUBSCRIBE C->S A—FIERITEER (RFC3265)
NOTIFY S->C A—HERDIEE (RFC3265)
UPDATE C->S Tyl aVIFHROEH (RFC3311)
MESSAGE C->S AV RBU R AYtE—T (RFC3428)
REFER C->S FEDERE (RFC3515)

RFC3261: Session Initiation Protocol [ A



SIP (3)

* SIP LRARUR (H—/\ = 95A4F7N) . HTTP/1.1 38
AT—RRAO—F 1A E=AU S O—R&ESLTIL—X (Reason Phrases)
1xx S->C E%R “100"  : Trying

“180” : Ringing
2XX S->C FXTh “200° . OK
3xx S->C YEALLIay “300” : Multiple Choices
“301” . Moved Permanently
“302” :  Moved Temporarily
“305” . Use Proxy
4XX S->C D2AT7bT5— “400” . Bad Request
“401” : Unauthorized
“403” :  Forbidden
“404” : Not Found
“407” . Proxy Authentication Required
5xx S->C H—/\-IT5— “500” . Internal Server Error
“501” : Not Implemented
BXX S->C ga—n\J)L-IT5— “600” . Busy Everywhere

RFC3261: Session Initiation Protocol



SIP (4)

- SIP-URL

SIP ZakajL

Sip : user @ host [ : port] (; url-parameters)

d1—H4% or SIPA—H%EHE9 5 YRaR/ NS A—4
BT KAS &, F1=IENWT7 KL R

(Well-Known: 5060%)

sip: j.doe@big.com

sip: j.doe@big.com; transport=tcp T ILFE v XD
sip: j.doe@big.com; maddr=239.255.255.1; ttI=15

sip: +1-212-555-1212:1234@gateway.com;user=phone
sip: alice@register.com; method=REGISTER

__ EEESOH

RFC3261: Session Initiation Protocol



SIP (5)

* SIP Ayt—
AJYR 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



SIP (6)

- SIP Aytz—

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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BE—R

SDP

Client

SIP (7)

INVITE (FEERTE)

’

100 Trying

180 Ringing

200 OK

R

[

~ ACK (FEZRILE)

W

N

BYE

P NS

200 OK

Server

SDP

RFC3261: Session Initiation Protocol



SIP (8)

- BET—F i

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>
Call-ID: 3298420296@kton.bell-tel.com
CSeq: 1 INVITE
Subject: Mr. Watson, come here.
Content-Type: application/sdp
Content-Length: ...

v=0
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 0345 SDP

S->C: SIP/2.0 100 Trying
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
Call-ID: 3298420296 @kton.bell-tel.com
CSeq: 1 INVITE
Content-Length: O

Client Server
INVITE (FEERTE)
SDP

===

100 Trying

—
180 Ringing
200 OK =

LN

ACK (FEFRILE)

iﬁa
h=111]]
OoH

BYE

200 OK

RFC3261: Session Initiation Protocol



SIP (9)

- BET—F i

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>

To: T. Watson <sip:watson@bell-tel.com> ;tag=37462311

Call-ID: 3298420296@kton.bell-tel.com
CSeq: 1 INVITE
Content-Length: 0

S->C: SIP/2.0 200 OK

Via: SIP/2.0/UDP kton.bell-tel.com

From: A. Bell <sip:a.g.bell@bell-tel.com>

To: <sip:watson@bell-tel.com> ;tag=37462311
Call-ID: 3298420296@kton.bell-tel.com

CSeq: 1 INVITE

Contact: sip:watson@boston.bell-tel.com
Content-Type: application/sdp
Content-Length: ...

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

SDP

Client Server

INVITE (FEERTE)

100 Trying

180 Ringing

200 OK

11

SDP
x|

ACK (fEFERE)

RFC3261: Session Initiation Protocol



SIP (10)

- BET—F i

Client Server

C->S: ACK sip:watson@boston.bell-tel.com SIP/2.0 N
Via: SIP/2.0/UDP kton.bell-tel.com SDP INVITE (FF3%5€)
From: A. Bell <sip:a.g.bell@bell-tel.com>
To: T. Watson <sip:watson@bell-tel.com> ;tag=37462311 7

100 Tryi
Call-ID: 3298420296 @kton.bell-tel.com 00 Trying
CSeq: 1 ACK
180 Ringing
(BEE) 200 OK

SDP

~ ACK (FEZEILZ

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

x|
—

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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i R A
=\ @ INVITE
g
[ererrea- Iy S\
\G‘) INVITE
® OK\
D INVITE
REGISTER ($£8) REGISTER
(ERTIEEK) ® OK /\ iHRKB
?) ey @ INVITE >\\
s @
— A\
@ response ® OK

SIP Z7AaxoH—/
ACKIZHRE



SIP (12) Y& (L 2bE—F

HRA @ INVITE
(@)
,Q \\
(e 2\ ’“)
> @ INVITE §
@ moved

® OK

a2\
® INVITE

@ INVITE
REGISTER ‘\\‘ (E#7) REGISTER
(ERIZ&ER) @ moved /\

@ query

® OK ' \C?INVITE ‘@y :::::zz‘-:/ Y\)
@moved\ /

@) response

SIP UE AL —

ACK (& 1%
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SDP

NN
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« ATATIEHR:
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RFC2347: Session Description Protocol



SDP (2)

B8y ERu

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



SDP (3)

ACR

SDP ot AU Ee3 i

v=0 Version JOora)LmN—23> (RTEXO)
o=katto 844526 842807 IN IP4 133.9.250.196 | Origin tyarBEEE ylavID &
s=SDP Sample Session Name | &yl av4

i=SDP Sample Description Information Ty aiER

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

c=IN IP4 224.2.0.1/127 Connection EHER (B ILFXEYRETRLR)
t=2873397496 2873404696 Time Tyl alEte- R T EHE

a=recvonly Attributes yviavEl (Bl ZIEDH)
m=audio 50100 RTP/AVP 0 Media ATATIER (Bl A—T1+ARTPIELR)
m=video 50102 RTP/AVP 96 Media ATA4TIER (Bl:ETARTPIELR)
a=rtpmap:96 MP4V-ES/90000 Attribute ATAT7REME (B BHRIO—F247)
a=fmtp:96 profile-level-id=1 Attribute ATATEMYE (Bl: 74— ybN\SA—4)

RFC2347: Session Description Protocol



SDP (4)

« RSO —FE2(T

RTPAYA®D 51t
PTZ4—ILk T7ILTYR L
\ "
PT encoding audio/video clock rate channels
(packet type) name (A/V) (H2) (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 \% 90000
31 H261 \Y 90000
32 MPV \Y% 90000
33 MP2T AV 90000
96~127 dynamic

<«

RO —F
BA4T



SDP (5)

- BifI R/ O—F4247 (MPEG-4 Visual MD4l)

R—+ES / BEER
Simple Profile/k‘evel 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 &5 (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 | 709V R [| FS51/854—4]

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 M{EHn A

wylarsl@zoran

P&

SIP (Session Initiation Protocol)

13—y hEEE (offer/answer)

RTSP (Realtime Streaming Protocol)

A3 =y MBE (retrieval)

SAP (Session Announcement Protocol)

A3 —FYMBE (announcement)

MEGACO (Media Gateway Control Protocol)

ATATT—rozA %l (gateway control)




SIP/SDP 2w, 3>

=gt

@ <capture} — Ethereal

File Edit Capture Display Tools

=10l x|
ﬂelp

Mao. . | Time

|F'ru:ut0u:0| |Inf|:|

18 20.685553
1% 20.6592012

24 27.431925

20 20.793854

|S|:|ur|:e ‘Destination

133.9.250.234 133.5.250.229
133.9.250.22% 133.58.250.234
133.9.250.229 133.5.250.234

250,234

SIP/SDP Reguest: INVITE sip:katto®l33.9.250.229, with session des

SIP Status: 100 Trying
SIF Status: 180 Ringing
P ;200 with S

CEsSCripTtion

5,250,229 133.9 SIP/SDP Status: 200 ok, with session description
25 27.503385 133.9.,250.234 123.0,250.220 SIFP Request: ACK sip:katto@l33.9.250.229:5060
26 27.503822 133.9.250.234 133.5.250.229 SIF Request: ACK sip:katto®l33.9.250.22%9:5060
1476 41.5906306 133.9,250,234 123.0,250.220 SIFP Request: BYE sip:katto@l33.9.250.229:5060
1478 41, 915481 133.9.250.229 133.5.250.234 SIF Status: 100 Trying
1480 42.407312 133.9.250,234 123.0,250.220 SIFP Request: BYE sip:katto@l33.9.250.229:5060
1484 42, 755780 133.9.250.229 133.5.250.234 SIF Status: 200 OK
1485 42, 760981 133.9,250,229 123.0,250.234 SIFP sStatus: 200 oK
1486 42, 768199 135.9. 250,234 133.5.250.229 SIF Request: ACK sip:katto®l33.9.250.22%9:5060
I~ =
B session Initiation Protocol A
status line: SIP/ 2.0 200 OK
B Message Header
To: siprkatto®l33.9.250.229;tag=954937368
From: sip:katto®l33,9.250.234;1tag=11711861558
Cseq: 1 INVITE
Call-I0: -11364635541468931906133,.9, 250,234
via: SIP/2.0/00P 133.59.250.234:5060; branch=8500FAEAL3CA 000000EE2 SACT2A5-3%0
Content-Type: application/sdp
Contact: siprkatto®l33.9.250.229:5060
Content-Length: 123
B session Description Protocol
session Description Protocol version (wl: O
B owner Creator, session Id (ol: - 1022834342125 1022834348304 IN IP4 133.9,.250.229
Session Mame (s): -
H Connection Information (cl: I IP4 133.9.250.229
H Time Description, active time (tJ): 0 0
B Media Description, name and address (m): audioc 5006 RTP/2WP 3 0O B W
|~ |
0o00 00 02 b3 90 19 b8 00 d0 b7 44 94 44 083 00 45 00 ........ 0.D..E 3]
0010 01 e7 9a 76 00 00 80 11 9e ac 85 09 fa e5 85 09 Ve e rea e =
0020 fa ea Ob 23 13 ¢4 01 d3 28 b8 53 49 50 2f 32 2e {.SIP/2. /

Filter: |ip.addr == 133.9.250.229 && udp.port == 5080

...
j Reset| Apply |Fi|e: <capture> Drops: O

ethereal [Z&B X+ T F i



ITU-T H.323



H.323 &l&

O 1996%: H.323 Version 1
[REIFERIELANDI=HDTLEBEEV R T L]
Visual Telephone Systems and Equipment for Local Area Networks
which provide a Non-guaranteed Quality of Service

[0 19984 : H.323 Version 2 ~ IR#&
[N YRR —ZDRILFATATBIEVART L

Packet-based Multimedia Communications Systems



ITU-T H.32X ¥))—X

H.222.0
H.324/M

H.324/M

MR T s

ENAI

e e H.323 Annex H,|

H.320/ H.324/

BIR%R
[B] # 32 #2148

INY R LA

RYRT—IBOTINFATATLAT LENE



ITU-T H.32X ¥Y—X

T &1 4 pre RIVFATAT | RILFATAT
P 57 s BN | T4
B an H.324
ISDN H.320
B
H.324/M
PHS
A2 B3—2vk H.323 (over TCP/IP)
TR ILIRE H.222 (MPEG2-TS)




H.323@7Oka)LEE

e 2yl a flETaralL: Q.931, H.245, RAS

mt
Bt

G.72X

H.26X

RTP

RTCP

Q.931
(FF4zi6t)

UDP

H.245
(RE A3 H#2)

IP (% E1k)

LRERYNT—H




H.323&H Avt—

HEAY—

RAS

B i |

Admission & Status)

o IAYFAR-IPP7FLRAE R (BFEBEE-A—ITKLR — IPT7KLR)
o 1—HZ&EFK (SIP DO —arH—/NERL)

o IEfRAFAI-HIHERE (FFIyafilf)

Q.931/H323-UUIE

BEROFEHKZICERASIND Q931 Ayt—T (2, H323 MBHLED

H323-UUIE *yt—2 % A7 w)L{E

o MEHIE (FEHHL. $E#E. HAER)

o EZEWHERD IP PRLAR-ITA)T7 RXEH

e H.245 FSURIR—FF7RL R (IP PRLRA+R—FES) BAN

e H.245 Ayt—DhTwIVIEIZEDEERER (F7ARARIEN, 77RX45—20
26, H.245 b))

H.245

H.32X V=X EBDTILFATAT VAT LK EAYE—D
o ImKRENRM (ZEILREN. FEILEEN)

o MEFYRIL (RTP FyRI) OA—T-oO0—X

o vyl alTIOTUR
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