]

b
-~

- IPEEE. A2 5—FvhEBE

BEHAVET—OFER BRI

E-Mail: katto@waseda.jp

- MARESOUMARHROEE 1200 T e
0,000 a7e.7
- 7] 014
___________._-——'—'ﬁ 1,000 | moss~—sPmi | - E
Lo /— D050 PR w: _—y ]
6,000 ol - o
-— >
4000 = i
PgsEem | | | B bed B4 B
2,000 - o -8 B3 7830|8118 :
3 E 3 " 7025
. — f i 5. P
o — = — 200 |48 ; E
124EMFE 1MHERFE 1MERFE ISERE IGEMFE b 1 £ ¥
- AR ———1S0N —E=lERAH —a—PE ———NEE ——PHS ——anRalt M _i E b A
Feb.2006 #HEEHR Mar.2006 #%4 &k
Sr=='E =T O = =3 1] = = = = 0)
(23N
I5RA J5XB 9SAC E5E e
& 0ABJ BEEmARES GhiiEn. REEE)
RIE >80 >70 >50 #l: I AEEE. ISDN, —3BD I1PEEE
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#ETOraL CTFIVD) ORENBE (CRATLLRIV),
BHERVIT—Y
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- EEOHEHS i FREE, ISDN. B EE, PHS - ERARESHXEABRESHK
@ Qe31 ss7 TR A3 BRMESHR: AT7LHEHES HFALBREREREA (BE)
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SETUP (MEERSE) .
IAM (7FLR) -
SETUP (FEERTE)
CALLPROC
ACM (FELRET ALERT (W iidh)
ALERT (PR h) TFLA=T) ~ e
ANM (555 CONNECT (i)
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WEE
DISC (£]#7)
DISC (H]17) REL (578
REL (#21%) e
REL (#21%)
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SST#8 (HIEFR)

T—ER—R (FY—EAYIEE)

IR
BEREE

BRI (A T1T7H)
Signaling System No.7

RIVFAT4T7HIE (1)
o FEERE (+ BEOZXH. FrRILA—T)

RE

end-to-end

RNFATATEE

RILFATATZHEIE (2)
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BEERLICRLFATAT7 T —HLHEER REHRBF) 22 EL
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BEMAHOLRNE RLFATA7OEEL.
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A2 32—k (1)

« IIYMERYNT =Y (AT4T . HIEIEHE)

FoHR—2 FogR—2

SIS (ATAT R + Hl#ER)

A2 3—2 bk (2)

e AU BR—RYN EDIVF AT 4T EIE

AVB—F VLTI, ATAT R HIEFRO
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TNFATA7|
HEBR

|IETF SIP/SDP, ITU-T H.323
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IPESE (3
- BE-BEROLTFULY

wERE
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-y BEROBIERESE
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FATAT
1P#8 ~
Tnxy IEERE FRETE E#R3 R
HENIR 4
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AFAT & BN xha
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i o TILFATAT INFATAT
PR BE W GEnRR) | | F—h
EiE
ISDN
ss7 EI#R3E 8
HiBIRIESH EETICSEIL
T (FBHRIESH) =i )
PHS
S B—Fyk 73S (82 O TCP/IP 145)
o et .
TOIBE H N.A. H Pt ‘ TH%A ‘

wa= ==

* IETFODIPERE -1V 3— v NERE

ATAT tyiavhilE
EFt ‘ *F—F4A SbP
RTP / RTCP sip
UDP (TCP) TCP (UDP)
P
EHEARYLT—

SIP (1)

»ydari@Zaran (—RHSAT7URETI)

R

SIP Ayt—

yg/’ Request / Response = 9

SIP 5547k SIP #—/% GEISIT )
(SEFFRY) (MR

« 7aFS 5 —s1\ (proxy)
< YFALYkH—1 (redirect)

SIP #—/%
(B ER)

RFC3261: Session Initiation Protocol




SIP (2)

SIP (3)

= & =
= SIPYYIRE (94T Uk = Y—N) * SIP LRRUR (H—/38= H54FhF) - HTTP/L1 #3%
[RFC3261]
AYR #H H—NERE nE AF—5Z3—F HE Bk 2—F&ESEIL—X (Reason Phrases)
INVITE = MUST £yLauBMER 1xx s->C Lt 100" @ Trying
ACK c>s | musT INVITE ERISHT AL EER T Bot-c EORE 180" : Ringing
OPTIONS C->S MUST Y- EADMEE 2xx S->C I “200" : 0K
BYE C->S MUST (proxy) 3 S>C DES (D= 300" Multiple Choi
SHOULD (ftt) XX 2 vaz H ultiple oices
CANCEL c>s MUST (proxy) FEROBmY AL “301"  : Moved Permanently
SHOULD (1) *302"  : Moved Temporarily
REGISTER C->S RECOMMENDED IFATUADTFLADOBG “305" : Use Proxy
axx s>C 934FUR-T5— |“400" : Bad Request
L0 RFC] “401"  : Unauthorized
INFO C->S SyFa—L LYYy (RFC2976) N "
PRACK c>s WELARRIZH T SHBOER (RFCI262) 408" : Forbidden
SUBSCRIBE | Cs A~ FRBEEER (RFCIZ65) 404"+ Not Found
NOTIFY 55C S REORE (RFC3265) 407" Proxy Authentication Required
UPDATE C->S +Hua EHROEH (RFC3311) 5xx S->C H—/-T5— “500" : Internal Server Error
MESSAGE c->S AVREU Ay~ (RFC3428) “501"  : Not Implemented
REFER c>s POKE RECISLY) 6xx S>C | /O—/L-I5— |600° : BusyEverywhere
RFC3261: Session Initiation Protocol [EAY RFC3261: Session Initiation Protocol
se
= SIP-URL = SIP Ayt—2 (1)
EVS SIP-URL % SIPI2.0
siP Zakan
e Al v v
sip : user @ host [ : port] (; url-parameters) Request = Method Request-URI SIP-Version

a—H4% or SIPA—H£EET S IR/ ST AR
BHEES RASD & FZIENWTRLR
(Well-Known: 5060%)

* (. general-header | request-header | entity-header )

[ message-body ]

SIP/2.0 RTF—BRa—F IL—X
sip: j.doe@big.com
v J J
sip: j.doe@big.com; transport=tcp TLFFrROH Response = SIP-version Status-Code Reason-Phrase
sip: j.doe@big.com; maddr=239.255.255.1; t1=15 - BEESOHR *( general-header | response-header | entity-header )
sip: +1-212-555-1212:1234@gateway.com;user=phone [ body ]
message-bo
sip: alice@register.com; method=REGISTER 9 Y
RFC3261: Session Initiation Protocol RFC3261: Session Initiation Protocol
s .
- SIP Ayt— (2) « BIEE—F
Client Server
general-header = Accept quest-header = Auth b header = Allow

| Accept-Encoding | Contact | Proxy-Authenticate B

| Accept-Language | Hide | Retry-After INVITE (FFE3E)

| callip | Max-Forwards | Server

| Contact | Organization | Unsupported 100 Trying

| CSeq | Priority | Warning

| Date | Proxy-Authorization | WWW-Authenticate 180 Ringing

| Encryption | Proxy-Require

| Expires | Route 200 OK

| From | Require entity-header = Content-Encoding

| Record-Route | Response-Key | Content-Length ACK (REEZISE)

| Timestamp | Subject | Content-Type

| To | User-Agent

| Via

message_body = Session Description (SDP: #:it)

RFC3261: Session Initiation Protocol

RFC3261: Session Initiation Protocol




SIP (8)

- EETE—F 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: ...

v=0

o=bell 53655765 2353687637 IN IP4 128.3.4.5
s=Mr. Watson, come here.

c=IN P4 kton.bell-tel.com

m=audio 3456 RTP/AVP 0345 SDpP
J

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: 3208420296@kton.bell-tel.com
CSeq: 1 INVITE
Content-Length: 0

Client Server
INVITE (FFER5E)
100 Trying

180 Ringing

200 OK

-
ACK (ReRIGE)

200 OK.

RFC3261: Session Initiation Protocol

SIP (9)

- BEEE—F B

Client Server
S->C: SIP/2.0 180 Ringing .

Via: SIP/2.0/UDP kton.bell-tel.com INVITE (FFE5)

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 100 Trying

CSeq: 1 INVITE

Content-Length: 0 180 Ringing
S->C: SIP/2.0 200 OK 2000k

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

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

To: <sip:watson@bell-tel.com> 37462311 ACK (RERIGE)

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

CSeq: 1 INVITE

Contact: sip:watson@boston.bell-tel.com S5

Content-Type: application/sdp

Content-Length: ...

BYE
v=0
o=watson 4858949 4858949 IN IP4 192.1.2.3
o my 200 0K
1P4 boston.bell-tel.com
m=audio 5004 RTP/AVP 0 3 sop

RFC3261: Session Initiation Protocol

SIP (10)

- ERET-F 53R

Client Server
©->S: ACK sipwatson@boston.bell-tel.com SIP/2.0 .

Via: SIP/2.0/UDP kton.bell-tel.com sDP INVITE (FF385)

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

To: T. Watson |.com> tag=37462311

CallID: 3298420296@kton.bell-tel.com 100 Trying

CSeq: 1 ACK

180 Ringing

(HitE) 200 0K

C->S: BYE sipwatson@boston.bell-tel.com SIP/2.0
Via: SIP/2.0/UDP kton.bell-tel.com
From: A. Bell <sip:a.g.bell@bel-tel.com>
To: T. A. Watson <sip:watson@bell-tel.com> tag=37462311
Call-ID: 3208420296@kton. bell-tel.com
Cseq: 2BYE

X
ACK (REEBISE)

200 OK.

RFC3261: Session Initiation Protocol

SIP (11) 7AFLE—F

@ INVITE —
— =
® oK .

\@‘) INVITE
® OK\

REGISTER
(BHII=BER)

\ @ query

—

P
@ response

"= i

@ INVITE
'\ (%#7) REGISTER

®0K . kB

i‘ @ INVITE ((W
= 2

[===Ew g o«

SIP FaFs4—R
ACKIZ &S

SIP (12) Y& AL Z2hE—F

@ INVITE
® INVITE

o — @ INVITE

® oK
* SIPEEYT1
REGISTER
(FHIIRER) @ moved
\ @ query ‘ -
nr—vz (ml y
nrl |

@ response

SIP USAL I —i%

® 0K N \(ﬁ)INVITE ‘©y
@ moved\ PN /

® INVITE

E:20)

@ INVITE
\ ($1) REGISTER

N

ACKIEHEE

SDP (1]

= byiaviElor—3vk

Ty as OO BHELER

FTH R

RSPV B
EEEER (PTFLR K&, tyiav g %)
BRI R (BASE -8 T Bl SR LEH)

« ATATHER:
EfETNTYX L RTPR—IES. ¥

RFC2347: Session Description Protocol




SDP (2)

L] iy

‘Session description v=_ (protocol version)

(session name)

(session information)
u=* (URI of description)
(email address)
p=* (phone number)

k= (encryption key)
a=* (zero or more sessi

0= (owner/creator and session identifier).

=" (connection information - not required if included in all media)
b=* (bandwidth information)

One or more time descriptions

2=+ (time zone adjustments)

Zero or more media descriptions

)

jon attribute lines)

Time description &= (time the session is active)
=* (zero or more repeat times)

Media description m= (medianame and
i=* (media ttle)

-+ (encryption key)

c=* (connection information - optional if included at session-level)
(banduidth information)

a=* (zero or more media attribute lines)

transport address)

RFC2347: Session Description Protocol

SDP (3.

- i
SDP it Ek Bl
v=0 Version Fabannsi—vay (RERO)
o=Katto 844526 842807 IN IP4 133.9.250.196 | Origin A  EEE, £yLaviD. F
s=SDP Sample Session Name sav#
i=SDP Sample Description Information At
e=katto@waseda.jp (Jiro Katto) E-mail Address | BFA—ILFFLR
c=IN IP4 224.2.0.1/127 Connection SR (Bl ILFFYRETELR)
=2873397496 2873404696 Time Ty AV Btk T BRI

Attributes tyavEt (Bl REQH)

Media AFATHER (B A—T A4 RTPIER)
m=video 50102 RTP/AVP 96 Media AF4THER (Bl ETARTPIEER)
a=rtpmap:96 MP4V-ES/90000 Attribute AFATRIE (B BRAO—FEAT)
a=fmtp:96 profile-level-id=1 Attribute ATATBYE (B: 74— vb354—%)

RFC2347: Session Description Protocol

SDP (4

- HRIa—La14F
RTPAYE D
PTZ4—ILK

\

#HEiE
FLTYX L

encoding  audioivideo

clock rate channels

A

A

A

A

A
14 MPA A 90000
15 G728 A 8000 1
26 JPEG v 90000
31 H261 v 90000
32 MPV v 90000
33 MP2T A 90000

BHRAO—F

96~127 dynamic “ BA4T

SDP (5)

« BIR/O—K424F (MPEG-4 Visual ()

R—hES | BEER

Simple Profile/Level 1, rate=90000 (90kHz)

m=video 49170/2 RTP/AVP_98
a=rtpmap:98 MPAV-E;,Isﬁéoo

a=fmtp:98|profile-level-id=1;
A

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

config=000001B001000001B509000001000000012....

MIME 847 | 78 BB [ #5810/ $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 OfEHIhF

SIP (Session Initiation Protocol)

A5—Fy REE (offer/answer)

RTSP (Realtime Streaming Protocol)

AVB—FUbE (retrieval)

SAP (Session Announcement Protocol)

AB—FyiEE (announcement)

MEGACO (Media Gateway Control Protocol)

ATATH—h A% (gateway control)

SIP/SDP 2y 3> D EH

Fie Edt Cosim Dugtsy Tooe

A=

£

ethereal [2& 2% v 7 F vl




ITU-T H.323

H.323 &(E?

O 19964 : H.323 Version 1
I REFREELAND O DT LEBES 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 ~ IR
T YRR —ZAD I FATATBIEV AT L]

Packet-based Multimedia Communications Systems

ITU-T H.32X J—X (1)

H.222.0

H.324/M
H.324/M

(FOMA)

H.320 / H.324/

ERAL
Pz E ST
H.323 Annex H,|

E#ERE
RT3 T H.323

FILT—IEBDINFATLAF AT LS

ITU-T H.32X ¥ J—X (2)

5 o TILFATAT RILFATAT
PERIE BE Wl (N | 7
z H.324 ‘
ISDN H.320
H.324/M
PHS
AVB—Fyk H.323 (over TCP/IP)
‘ TOIBE H H H.222 (MPEG2-TS)

H.323Q7OkaJLEER

byl arHIFOkall: Q.931, H.245 RAS

EE | EFA 1 F—5
G.72X H.26X
RAS Q.931 | H.245
RTCP T.120
(GK) | (FFHEE) | (hehzem)
RTP
ubP ‘ TCP

IP (ZE{k)

EERVET—Y

H.323fl| fHl Avt—

A E—2 B

KT —bF——FTPYRYEhDHAyE— (RAS: Registration,
Admission & Status)

RAS o I(YFR P PFLRER BEFS - A—ILTFFLR - IPFFLR)

o A—HEHE (SIP DAL —Ya Y —/SERL)

o BRI -HEEE (7 )

BEBOTFERICEASNS Q931 Avt—TIT, H323 BWEMLED

H323-UUIE Avt—S%hTRiLE

o FEMOD (FRLHL. B, PHAELD)

Q.931/H323-UUIE | ER{FWAD IP FFLR-TAYTREH

o H.245 FSURR—RPRLR (IP ZRLA+R—NES) @

o H.245 Ay t—UDhTRILIckBEEES (I7RbaRIE, TFRE—2
FOk, H.245 koY)

H32X S —XHEBOINFATAT VAT LAV~

o EREHZR (SRILRED. FILREN)

o REFrRIL RTP Fral) OA—Tv-sa—X

o tyiarvRTavUR

o TO—Hlf

H.245

. 2




H.323 §h&s

H.323 Packet-based mulimedia communications systems

o RROVATLEBE

H.225.0 | Call signaling protocols and media stream packetization for packet based multimedia
communication systems

o FEHlAYE—S (Q931)

o FobF—ri—dyt—T (RAS)

o AFATAR—LD/84yME (ETF RTPRTCP)

H.245 Control protocol for multimedia communication
o H32X D) —XHBED v av ity t— (H.245)
H.248 Gateway Control Protocol
o BiE-H323 MEESAAT 7S —F2x/5IW7 0L (IETF MEGACO)
H.332 H.323 extended for loosely-coupled conferences
 H.323 VAT LSMARIKMILIE (ETF SOP)
H.235 Security and encryption for H-Series (H.323 and other H.245 based) multimedia terminals
o H32X BiRDLF2) T4 BSLISETHEE
H.246 Interworking of H-Series multimedia terminals with H-Series multimedia terminals and

voicefvoiceband terminals on GSTN and ISDN
* H32X MRROEE B 88
G72X o EERSL

H.26X EFAHEE

T.12X . FEFIN—Yav

H.323 DERER

= B8, A HEHE
(2) MRS Pl & (2) MRS
(Q.931)

- . (Q.931)

<

(1) &8, 7 () B8 %
SRR g g (RAS) N
(H.245)

s

(4) RIVFATATBEE

— — .,  ZOfho
H.32X ik

EZNES R

BHEETL (1)

« Direct Call Signalling / Direct H.245 Control

248 (egisten BRBARAS) | BRBTRE) | g egien
FRLR-BEEHR > | < FRLR-BRER
(translation) 1719 & 1719 & (translation)

PR (Q.931/H323-UUIE)
4% (connect) < > 4% (connect)
1720 &

RESIZH (H.245) .
2 (r ion) X (r )
dynamic port

j AT 47 3#5E (RTP/RTCP) [
dynamic port

BHEETL (2)

* GK Routed Call Signalling / Direct H.245 Control

283 (register) B85 (RAS) B85 (RAS)

< 4% (register)
TRLA-BSER TRLR-BEER
(translation) 1719 % 1719 & (translation)

PR (Q.931) AR (Q.931)
##% (connect) 4% (connect)
1720 & 1720 &

BEH 3L (H.245)
i (negotiation) 3% (negotiation)
dynamic port

j ATAT (RTP/RTCP) C
dynamic port

BHEETI (3)

+ GK Routed Call Signalling / GK Routed H.245 Control

247 (register) BER-5F7] (RAS) BER-HA (RAS) 243 (register)

TFLR-BSE#R < > | < > TRLR-BEER
(translation) 1719 % 1719 & (translation)

PEHERR (Q.931) IR (Q.931)

##4% (connect) 4% (connect)
1720 & 1720 &
HEA 3 (H.245) HENIZEHR (H.245)
dynamic dynamic

] AF473EEE (RTP/RTCP) C
dynamic port

SIP/SDP vs. H.323




SIP/SDP & H.323 (1)

.
B2 ARSIV
1323 Vocaltec MS: NetMeeting
I I Q.931/H.245 —
ISON BEEED H32X D H3e
RTP RE R IR H.248 (megaco)
IETF
x SIP / SDP
Mbone MS: Messenger
vic/vat/sdr 3GPP

SIP/SDP & H.323 (2)

« BERELLEC

SIP/SDP H H.323

SIPYYTRE
RAS

o Q.931
SIP LRKRUR H.245

SDP

JaxsH—n

UE AL = H—hF—i%

Og—avy—n

AT—hLR IRREBRET L

WEERHFEVEDLL L AT —FLADTD. SIPOIFSNREIZES

SIP/SDP & H.323 (3)

Ay E—UERER

Q.931/H.245/RAS: PER #E1LI=& %/ 31 F Rk
SIP/SDP: 7% R Mgith

F—EYAX | BRLYTE 3 e
QU31/H245/RAS
(ITU-T) © A A ©
SIPISDP
(IETF) A © © A

Z DL DEERE

SIP-T

« PSTN LT F)o T dyz—S DR 2T

SIP-T GW SIP-T GW
%
@ Y P ss7T MNE
)
)
1AM (FEERE)
INVITE with 1AM .
1AM (FFE%E)
183 Session Progress| ACM (FKLR%T)
ACM (FRLR%ET) 4—% a4
) ANM (%)
200 OK with ANM
ANM (%)
EEE

ENUM (1)

* DNSZAW:-EBFEBEBLIPTFLADOBEER T

root KAf>
ENUM DNS #—/%

el64.arpa com, jp, uk, fr, ...

4.4.e164.arpa [E.164 &S]

1.el64.arpa
E EESES0LPSTNEEES
3.3.e164.arpa (HRPTI=—VRHEAF)

1.8.el64.arpa [Sa—
[S— 1

ek +1-(xxx)-yyy-zzzz
\ BA: +81-(xxx)-yyy-zzzz
AR

RFC 2916

10



ENUM (2)

- fERAM (1) BEE = IPESE

@ BEHESZE ENUM & ITEELT SIP URI 218 F
+81-3-5286-nnnn = n.n.n.n.6.8.2.5.3.1.8.e164.arpa = URI ?

@ SIP URI OfER (. EFA—LTELRE)
n.n.n.n.6.8.2.5.3.1.8.e164.arpa = sip: foo@waseda.jp

DNS#H—/%
\ ﬁ (*.el64.arpa)

-

=k

@ +81-3-5286-nnnn @ sip: foo@waseda.jp

SIPH—/N. %

ENUM (3)

« BERAM (2) IPEEE > B

@ BEESE ENUM & [SEBEL TS =12 FR
+81-3-5286-nnnn = n.n.n.n.6.8.2.5.3.1.8.e164.arpa = GW ?

@ "B F—bITATFLADRR
n.n.n.n.6.8.2.5.3.1.8.e164.arpa = 133.9.m.n

DNS#—/% /

(*.el64.arpa) ﬁ

@ +81-3-5286-nnnn @ tel:+81-3-5286-nnnn

SIP ZLEY R
o (EDDL—HDREOIEREEIHEE

Client A SIP Server Client B

Messenger D4 :

(UN) SUBSCRIBE

SUBSCRIBE

THAD MW 7oAl sAne

NOTIFY
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