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e Princip propojovani siti

e Pouzivané technologie pro
propojovani siti

e Nabidka pripojeni nekterych
nasich operatorll
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Princip propojeni tel. siti

e Fyzicka technologie e Logickeé déleni
— rozhrani E1 — signalizaCni cesty
e G.703 / G.704 — hovorové/datoveé cesty
e PCM 1. fadu e B-kanadly
e PCM 30/32

— rozhrani ? / IP
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Technologie propojovani tel. siti

e DM

e okruhove orientované
— DSS1 (ISDN 30)
— ISUP (S5S7)

o P
e paketové orientované
— SIP
— H.323
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Vymezeni signalizaci DSS1, SS7 a SIP

DSS1 SIP

IP telefon
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e ISDN PRI * Rozhrani
Primary Rate Interface — E1, PCM 30/32

— EuroISDN30, 30B+D , ‘10
_ _ e 30 hovorovych kanalu +
— signalizace na ISDN UNI synchnonizaéni +

e uzivatel &-> sit signalizacni

e Logické rozhrani

— signalizace DSS1

Digital Subscriber Signalling
System No. 1

— hovorove cesty
e B-kanal
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DSS1 — sestaveni a ukonceni spojeni

ISDN Access | H |
Exc

seTur )
i lSETUF' ACK | :

INFORMATION |

CALL PROCEEDING . :
BLERTING ) ———————

< |CONNECT : .

Active phase of call

DISCONNECT | >

RELEASE | e —
DISCONNECT I >
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Signalizacni systém C. 7

e Rozhrani e Globalni signalizacni standard
— svazek nxE1 (PCM 31/32) — ITU-T Q.700 — Q.799
e synchronizacni + nxsignalizacni + — ETSI ETS 300-356
co zbyde 9 hovorové kanaly e Vlastnosti
 Logicke rozhrani — procedury a protokoly pro komunikaci
— signalizace SS7 - sitovych uzla ve verejné siti
* Signalling System No. 7 — vlastni signalizacni sit' oddélena od
— hovorové cesty Al e N hovorovée
¢ B-kandl E § — prenos doplnkové informace i v

priibéhu hovoru

— automaticky vybeér alternativni
signalizaCni cesty v pfipadé mozné

e poruchy
e Pouziti
— sluzby dohledu sité
NTP Lovel 2 — mobilni sluzby
— podpora pro sluzby IN
MTP Lewvel 1
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SS7 ISUP — vlastnosti, funkce, zprava

o Zajist'uje e Zpravy ISUP
_ . , = IAM - Initial Address Message
- S|gnaI|,zaC| hoyorpvych nebo e ¥adost o spojeni
datovych spojeni => SAM — Sub Address Message
— implementaci ISDN sluZeb » dodatecné informace k volbé
P o, o, € ACM - Address Complete
e Dro spojeni pres tranzitni Message
lstfedny " plencsont prosfedky
TUT I8UP Mossage € ANM — Answer Message

- : Subzervice Field — Service |ndicator L4 SpOjenll pFijatO

W N > REL — Release Message
coatble IR o zadost o ukonceni spojeni
i dbitsspare  CIC High-Ordler 4-bits 6 RLC - RE/ease Comp/ete Message
: e  spojeni ukonceno

Message Type Value
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SS7 — sestaveni spojeni

Originating Originating Transit Destination Terminating
user exchange exchange exchange user

HDSS1 'SET UP complete \‘

= ACM no indication !‘ <\ #ACM i

|

DSS1)[ SET UP complete | >

J/ J/ CPG alerting| . <[ ALERTing
< Laerming) CPS

) ¥ am ) < [ANM] < | CONNECT
< [ CONNECT

DSS1 = SS#7/1SUP SS#7/1SUP DSS1 ey
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SS7 — ukonceni spojeni

Originating Originating Transit Destination Terminating
user exchange exchange exchange user
DSS1 DISconnect \

REL | >
' DSS1 DiSconnect | >

< (Retesse]

< [RLC

¥ DSS1 SS#7/1SUP SS#7/1SUP » DSS1

r el
r el
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IETF SIP

e Pouze signalizacni protokol e Oznacovani terminald
— na aplikacni vrstvé OSI modelu — SIP URL (Uniform Resource Location)
— textove orientovany — SIP URI (Uniform Resource Identifier)
e zalozeny na filosofii protokolu HTTP e sip:1212@pokuston.cz

sip:bob@10.1.2.3
sips:bob@klobouk.cz
sips:bob:bobovoheslo@klobouk.cz
sip:bob%40klobouk.cz@pokuston.cz
tel: 224354093 @fel.cvut.cz
im:bobek@klobouk.cz
h323:bobek@klobouk.cz

e Hlavni ukol

— sestaveni, zména a ukonceni
multimedialniho prenosu

e Pouziva transportni protokoly TCP/IP
modelu

— IP/[UDP | TCP | TLS]

e Neni vazan na zadnou systémovou Architektura Klient — server

latformu. — klient .
P e jakakoli SIP entita, ktera posila SIP

vs zadosti (request) a prijima SIP
e \yuziva odpovééi (?espct))nse )
— SDP - sestaveni, dohled a ukonceni — server
multimedialni relace e SIP entita, kter pfijima SIP Zadosti a
— RTP - prenos multimedialnich dat odpovida na ne
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Parametry SIP zpravy

= session Initiation Protocol
H Request-Line: INVITE sip:4093@asterisk.feld.cvut.cz 5IP/2.0 o

Call-ID

H Message Header

[+

[+

=

#

[+

Via: SIP/2.0/UDP 192.169.100.104;rport; branch=z9hc4bKc0a9646800
Content-Length: 343
Contact: <51p:4612@192.169.100.104:5060=
Call-ID: EDDLBF72-CF50-4922-864E-0OFDEDDBANCCCELIO2.169. 100,104
Content-Type: application/sdp
C5aq: 1 INVITE
sequence Number: 1
Method: INVITE
From: "Pavel Bezpalec'«sip:48l2@asterisk.feld. cvut.cz=;tag=1319
Max-Forwards: 70
To: <sip:4093@asterisk. feld. cvut.cz=
User-aAgent: sJphone/1.80.289a (53 Labs)

H Message Body

— identifikator dialogu
e zpravy nalezejici jednomu volani
CSeq
— poradové Cislo Zadosti v ramci
jednoho dialogu
e kazda nova zadost inkrementuje CSeq
e opakovana zadost = stejny CSeq
e vSechny odpovédi k Zadosti = stejny
CSeq

From
— identifikace volajiciho uzivatele

e Via
e , — tag - identifikator dialogu, od UAC
— indikuje zaznam cesty zpravy To
~ smerovani SIP odpovedi — identifikace volaného uZivatele
e Contact — tag - identifikator dialogu, od UAS

— IP adresa a port, na kterém odesilatel
oCekava dalsi zadosti odesilané
volanym

Max Forwards
— max. pocCet proxy | GW na trase

13
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Ll £ e Registrace je povinna.

e Autentizace

— HTTP Digest

— Vyzva (WWW-Auth)
e MD5

El Session Initiation Protocal o Dalél’ para metry SIP Zpra,V

status-Line: sIP/2.0 401 unauthorized

El Message Header _ EXpireS
via: SIP/2.0/UDP 192.169.100.104:5060; branch=z9hG4bkc0a964680000001
From: =sip:46l2@asterisk.feld.cvut.cz>;tag=1310914028882 .
To: =sip:d46l2@asterisk.feld. cvut. cz=;tag=as3714dfe3 ) dOba reglstrace
Call-ID: SESDB4BF-4052-45E9-8142-A95D9CEBE1BB4E192.169.100.104

Sser-agents asterisk PeX e 0 = zruseni registrace

Allow: INVITE, ACK, CANCEL, OPTIONS, BYE, REFER, SUBSCRIBE, NOTIFY

[ Contact: =s5ip:46128147.32.1946. 9= _ A th H t'
Wew-aAuthenticate: Digest realm="asterisk", nonce="62d839c4" u Orlza Ion

Content-Length: 0 . v 7 7 .
e autorizacni udaje UAC
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Kdo pouziva jaké spojeni?
o 557 o ISDN 30

— T-mobile, Vodafone — GTS Novera
— Telefonica 02 —- CDT
— GTS Novera — 802.VOX
— CDT
— CRa e SIP
- 802VOX — (V:Ra
— C. Voinet
— Mattes AD
— 802.VOX
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Porovnani technologii
e DSS1

— jednodussi na implementaci, konfiguraci a spravu

e 557

— rovnocenné propojeni siti
— z pohledu telekomunikaci ,Cisté" reseni

e SIP

— pokrokove ©
e nabizim SIP = jsem pripojen SIPem

— napf. nemusim provadet transcoding hovoru, necham to na nekom
jiném ...
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Déekuji za pozornost
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