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SIP (1)

-y avElETOraL (=N DFAT UM ETIL)
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SIP XAyt—
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SIP 95472k

(FEFEAD)

|

Request / Response

/@
L;_,,
N

a

1%

SIP H—/\ (RIZA4T )
(EER)
A4 — 35—
(LDAP %)

JRxT 45—\ (proxy)
o JFALYK-H—\ (redirect)
SIP H—/\
(HEREHLTR)

RFC3261: Session Initiation Protocol



SIP (2)

- SIPYHITRE (O54T 2k = H—iN)

[RFC3261)
AR AHA H—NEREH S
INVITE C->S MUST Tyl avESmER
ACK C->S MUST INVITE ZRIZH T BIEEZTZ(TE>-CEDHERE
OPTIONS C->S MUST HY—N\EENDREEE
BYE C->S MUST (proxy) Tyl a BB E K
SHOULD (4th)
CANCEL C->S MUST (proxy) BEROEYEL
SHOULD (fth)
REGISTER C->S RECOMMENDED DATUDTRELADE %
(ZDfthd RFC)
INFO C->S SyRa— )L+ (RFC2976)
PRACK C->S EELARVRIZKT HHERDER (RFC3262)
SUBSCRIBE C->S A—HERITEER (RFC3265)
NOTIFY S->C 1—HIERDIGE (RFC3265)
UPDATE C->S Tyl aVIFHROEH (RFC3311)
MESSAGE C->S AV RBU R AYtE—T (RFC3428)
REFER C->S FED &% (RFC3515)

RFC3261: Session Initiation Protocol [EH



SIP (3)

* SIP LRRVR (B—i1\ =2 D54F ) .. HTTP/1.1 ¥5%8
AT—HAI—F A [ 2R O—RFE S LTL—X (Reason Phrases)
1xx S->C E3R “100”  : Trying

“180” : Ringing
2XX S->C FXTh “200" : OK
3xx S->C YEALYay “300” : Multiple Choices
“301” . Moved Permanently
“302” . Moved Temporarily
“305” . Use Proxy
4XX S->C D2AT7bIT5— “400” . Bad Request
“401” . Unauthorized
“403” :  Forbidden
“404” : Not Found
“407” . Proxy Authentication Required
SXX S->C H—/\-IT5— “500” . Internal Server Error
“501” : Not Implemented
BXX S->C ga—nN\)L-I5— “600”  : Busy Everywhere

RFC3261: Session Initiation Protocol



SIP (4)

- SIP-URL

SIP Z7akajL
Sip : user @ host [ : port] (; url-parameters)

aA—4H4 or SIPA—H%EHE9 5 VhsRk/ NS A—4
TS KA %, F-IEINWTRL R
(Well-Known: 5060%)

sip: j.doe@big.com

sip: j.doe@big.com; transport=tcp TILF X RALD
sip: j.doe@big.com; maddr=239.255.255.1; ttI=15 “ FEEE D
sip: +1-212-555-1212:1234@gateway.com;user=phone «

sip: alice@register.com; method=REGISTER

RFC3261: Session Initiation Protocol



SIP (5)

- SIP Ay+—¥ (1)
AR 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 JL—X

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

[ message-body ]

RFC3261: Session Initiation Protocol



SIP (6)

« SIP Avt— (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: £ 3it)

RFC3261: Session Initiation Protocol



fmt

BEE—F

SDP

SIP (7)

Client

Server

INVITE (FEE%5E)

'

100 Trying

180 Ringing

200 OK

TT 1L

~ ACK (FEZRIGE)

[

2\

i

BYE

P N/

200 OK

i

SDP

RFC3261: Session Initiation Protocol



SIP (8)

- E¥T—F FF#Q)

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: ...
=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

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

SDP

Client Server
INVITE (FEERTE)

===

100 Trying

b
180 Ringing
200 OK

x|

ACK (FERILE)

RFC3261: Session Initiation Protocol

BYE

200 OK

SDP



SIP (9)

- EfRE—F (2

Client Server

S->C: SIP/2.0 180 Ringing I
Via: SIP/2.0/UDP kton.bell-tel.com INVITE (FF3%%€)

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

To: T. Watson <sip:watson@bell-tel.com> ;tag=37462311 m 100 Trying
Call-ID: 3298420296 @kton.bell-tel.com

CSeq: 1 INVITE

Content-Length: O 180 Ringing

S->C: SIP/2.0 200 OK
Via: SIP/2.0/UDP kton.bell-tel.com L
From: A. Bell <sip:a.g.bell@bell-tel.com> =3 e
To: <sip:watson@bell-tel.com> ;tag=37462311 ACK (RRRILE)
Call-ID: 3298420296 @kton.bell-tel.com
CSeq: 1 INVITE
Contact: sip:watson@boston.bell-tel.com EsE
Content-Type: application/sdp
Content-Length: ...

=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

|
200 OK
< SDP

BYE

200 OK

RFC3261: Session Initiation Protocol



SIP (10)

- EfRE—F F#MI(3)

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
Call-ID: 3298420296 @kton.bell-tel.com
CSeq: 1 ACK

(&EE)

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

Client Server

INVITE (FEERTE)
SDP

100 Trying
180 Ringing

200 OK
SDP

[

ACK (FERILE)

BYE

L N/

200 OK

RFC3261: Session Initiation Protocol



SIP (11) Z7AaxE—K

’7>\\ @ INVITE

\@‘) INVITE
® OK\

@
@ INVITE

REGISTER (Eﬁﬁ) REGISTER
(BRTIZER) ® OK /\ I#KB
@ query @ INVITE ( ﬁw
Q N
/ /:::::ztt“/ T)))\
@ response ® oK

SIP ZF7AFxLH—/N
ACKIL & B



SIP (12) YZX AL 2hE—F

i AR A @ INVITE

ST, ® INVITE kB
(@)
e =N
/::::titi“/ ?\ i l(
@ Cgc(’)";d : \CE:)INVITE A@y =,
@ moved\ /
S~
® OK ® INVITE
. SIPEEY T+ *IRTT 243)
@ INVITE
REGISTER (87) REGISTER
(ERTIZEER) @ moved
@ query
.
/
@ response
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ACKIX & B



SDP (1)

- Ly a it A —< vk

i R SDP i R
";_] / ] "i_] ./
—— 4 —d
= - -

UL a IR D=L B ER

T X ARECak

SDP

« 2yl a ER:
EEFRM (P7FLAR KA. By av s, F)
FrETEHR (FAta - #2 T BFZl. BiR L E1%)

« AT4T71EHR:
EfE7IIVR L, RTPR—FES. &

| meemomy

RFC2347: Session Description Protocol



SDP (2)

=] Ao

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)

ERpu L)

SDP E2ift AU Ee3

v=0 Version JaraILD/NA—T3> (FRTEZO0)
o=katto 844526 842807 IN 1P4 133.9.250.196 Origin tylal EEE, 2y avID. F
s=SDP Sample Session Name | #vyi3av4

i=SDP Sample Description Information Ty al &R

e=katto@waseda.jp (Jiro Katto) E-mail Address | BFA—ILT7FL X

c=IN IP4 224.2.0.1/127 Connection EGIER () IILFEFVYARTRLR)
t=2873397496 2873404696 Time Ty a Ble-#8 T B

a=recvonly Attributes yiavEl (B ZIEDH)
m=audio 50100 RTP/AVP 0 Media ATATRER (Bl: A—T 1A RTPIETR)
m=video 50102 RTP/AVP 96 Media ATATER (B ETARTPIER)
a=rtpmap:96 MP4V-ES/90000 Attribute AT4T7EME (B BMR/O—F217)
a=fmtp:96 profile-level-id=1 Attribute ATATRMYE (Bl: 74— vbINSA—A)

RFC2347: Session Description Protocol



SDP (4)

 BRIRA/O—F4/4F

RTPAYS D 51t
PTZ4—ILK TILTYX L
\ Y
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 \% 90000
31 H261 \% 90000
32 MPV \Y 90000
33 MP2T AV 90000
96~127 dynamic

<«

BEIRAO—K
4T



SDP (5)

« BIIR/O—KF42A4F (MPEG-4 Visual D)

"—rES | BB
Simple Profile/ﬁpvel 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 &E (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 847 | YR I RiEE [| #5524 —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 OfEHL A

tyiavil@Ezoranl FAi&

SIP (Session Initiation Protocol) A5 —2yhEEE (offer/answer)

RTSP (Realtime Streaming Protocol) A Z—FYMBE (retrieval)

SAP (Session Announcement Protocol) A3 —FyBE (announcement)
MEGACO (Media Gateway Control Protocol) ATATT—bkozA%lfE (gateway control)




SIP/SDP 7,3

E 3]

{@ <capture> — Ethereal

File Edit Capture Display Tools

=10l x|
ﬂelp

Mao. . | Time |S|:|ur|:e ‘Destination |F'ru:ut0u:0| |Inf|:|
18 20.685553 133.9.250.234 133.9.250.229 SIP/SDP Reguest: INVITE sip:katto®l33.9.250.229, with session des
19 20.692912 133.9,250,229 1235.0. SIFP Status: 100 Trying
20 20.7938584 133.9.250.229 133.9 SIF Status: 180 Ringing
E 15 'SDP status: 200 ok, with s 10n description
24 27.431929 133.9.250.229 133.9.250.234 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 133.9.250.234 133.59.250.229 SIF Request: ACK sip:katto®l33.9.250.229:5060
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 133.9.250,2209 123.0,250.234 SIFP sStatus: 200 OK
1486 42, 768199 135.9. 250,234 133.59.250.229 SIF Request: ACK sip:katto®l33.9.250.229:5060
I~ o
B session Initiation Protocol &
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/2.0/0D0P 133.59.250.234:5060; branch=8500FAEAL3CA 000000EEZ SACTF2A5-3%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): -
B 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 8 7
|~ [
0o00 00 02 b3 90 1% 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 M h e e ieaaeaas —
0020 fa ea 0Ob 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

ethereal [Z&B X+ T F 1l



ITU-T H.323



H.323 &[&?

0 19964 : H.323 Version 1
[RBEIERIELAND=HODTLEEBE AT LI
Visual Telephone Systems and Equipment for Local Area Networks
which provide a Non-guaranteed Quality of Service

[0 19984 : H.323 Version 2 ~ IRTE
[N YRR —ZADTILTFATATREVAT L

Packet-based Multimedia Communications Systems



ITU-T H.32X ~1)—X (1)

H.222.0

H.324/M
H.324/M

H.320/ H.324/

&4 ISDN

IR e

T/

A’ H.323 Annex H,|

,,,,,

BiR%R

[B] #5R 32 462408

INY RS R

RYNT—IBDRIVF AT AT AT LENS



ITU-T H.32X &1)—X (2)

T 4 e RILVFATAT RIVFATAT
sl i Wil Enzie) | 78
BaE H.324
ISDN H.320
HEHER
H.324/M
PHS
A2 3—2vk H.323 (over TCP/IP)
TR ILIGE H.222 (MPEG2-TS)




H.323M7Aka)LER

e Tyl a HEITARaIL: Q.931, H.245, RAS

7l i

mgt
b}
T,
1
&

G.72X H.26X

Q.931 | H.245
(FEEERT) | (Behzcim)

RTCP

RTP

UDP
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Asterisk
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