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Signaliza¢ni systémy ITU

Sig. Pouziti
1 77?
2 277
3 777?
4 777?
5 Multifrekvenéni signalizace, pouziti hlavné v USA a v mezinar. siti — v Evropé kdd R2
6 Prvni CCS signalni systém, uréeny jen pro omezené pouziti v mezinar. siti mezi ISC
7 Signalizace SS7, plné digitalni signalni systém pro digitalni spojovani na vsech

urovnich sité
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Signaliza¢ni systém ¢. 7

globalni signaliza¢ni standard definovany ITU-T
procedury a protokoly pro komunikaci sitovych uzl ve verejné siti
vlastni signalizacni sit oddélena od hovoroveé
e prenos dopliikové informace i v pribé&hu hovoru
rychlejsi sestaveni hovoru
implementovany detekéni a korekéni algoritmy
automaticky vybér alternativni signalizac¢ni cesty v pripadé mozné poruchy

pouziti
e sestaveni, dohled a ukonéeni hovoru
e sluzby dohledu sité
e mobilni sluzby
e roaming, autorizace mobilniho Ucastnika ...
e ,zelené" linky
o doplrikové sluzby
e CLIP, CFU, 3-PTY ...
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Vymezeni signalizace SS7

v SS7 Signalling System No. 7

v’ standardizovan zejména doporucenimi
e ETSI ETS 300-356
e ITU-T Q.700 — Q.799
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Signalizacni sit

samostatna sit' s vlastnim odislovanim

signalizac¢ni body
e SP — Signalling Point
o uzel sité — mistni Ustfedna
e pripojeni Ucastnikd
e STP — Signalling Transfer Point
e tranzitni bod pro signalizaci
v' signaliza¢ni spoje
e vyhrazené spoje pro SS7
v’ roviny sité

Operator 1 Qperator 2

o NATO
e v ramci jednoho operatora

e NATI1 NATO
e prechodova sit

e INATO Operator 3
e mezinarodni siglaniza¢ni sit

o INAT1
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Signalizac¢ni rezim

v asociativni rezim

e signalizac¢ni spoj vede
paralelné s hovorovou
cestou

v kvaziasociativni rezim
e pribéh signalizac¢ni cesty
se liSi od hovorové
v’ neasociativni rezim

e signalizace se prenasi
libovolnou cestou

e U SS7 se nepouziva

Associated mode

STP STP

SP/
STP

Quasi-associated
mode
SP — Signaling Point
SP/STP - Signaling Point/Signaling Transfer Point
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SS7 — Protokolova architektura

v’ MTP — Message Transfer Part
e zabezpeceni prenosu signalizace
o detekce a korekce chyb pfi prenosu signalizace
e adresace a smérovani mezi SP
v' ISUP — ISDN User Part
e implementaci ISDN sluzeb
e pro spojeni pres tranzitni Ustfedny
v TUP - Telephone User Part
e pro analogové okruhy
v' SCCP - Signalling Connection Control Part
e bezespojové i spojové orientované sluzby
o preklad GT (global title) = konkrétni destinace
e transportni vrstva pro TCAP
v' TCAP - Transaction Capabilities Aplication Part
e zaklad pro realizaci roamingu
e autorizace SIM
v MAP — Mobile Aplication Part
e roaming
e SMs
e komunikace s db VLR, HLR

7
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MTP L2 - signaliza¢ni jednotky

first ———— Transmission Direction last

B
Flag | BSN | | | FSN
B

v' FISU - Fill In Signal Unit

e vyplriova signaliza¢ni jednotka
Length 8 7 01 7 ° ,,||nk beat"
(bits)

Fill-In Signal Unit e fizeni toku signalizacnich jednotek

first g Transmission Direction last

v' LSSV — Link Status Signal Unit

roa Josn |2 [ 7o | © [ sas | cre e info o stavu signalizac¢nich bodu
B B ° stuffing

Length 8 7 1 7 1 & 2 B8orl6 16 e 1 nebo 2 byte

BS) | ink Status Signal Unit

first 4——— Transmission Direction

last

v’ MSU - Message Signal Unit
e signalizacni informace

e dB dotazy a odpovédi

e smérovani
Lar_lgﬂ1 8 701 7
bits)  pessage Signal Unit ns 272

B
Flag | BSN | | | FSN
B
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MTP L2 - MSU

v Flag v BSN / BIB - Backward Sequence Number
e 0111 1110 = zagatek ramce / Backward Indicator Bit

AN

Service Indicator

v SIF - Service Information Field

LI — Lenght Indicator e potvrzeni pfijmu signalizaéni jednoty

SIO (Service Information Octet)
Subservice field

vzdalenym SP
negativni potvrzeni vzdalenym SP

v FSN / FIB — Forward Sequence Number /

Forward Indicator Bit
sekvencni ¢islo signaliza¢ni jednotky

* routing label , e pro obnovu chybné poslanych dat
e signaliza¢ni informace (zprava SCCP, TCAP,
ISUP)
8b 16b N*8b 8b 2b ©6b 1b b 1b b gb
Message Signaling Unit (MSU)
2b 4b
AT -0 SCCP - 0011
-0 LL -

Iﬂig i ?['} = SIF ISUP - 0101
NATT - 11 OMAP - 0010
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Basic Method — bezchybny pienos SU

Sent Acknowledged Sent Acknowledged
33 — 34 33 | MSU (FSN=34,BSN=24) :> 26 23— 24
34 — 35 33 | MSU (FSN=35BSN=25) :> 26 24 — 25

35 33 -+ 34 MSU (FSN=27,BSN=34) | 26 — 27 25
35 34 — 35 FISU (FSN=27 BSN=35) | 27 25
35 — 36 35 | MSL (FSN=36,BSN=26) 27 25— 26
36 35— 36 <: FISU (FSN=27, BSN=36) | 27 26

36 36 | FISU (FSN=36BSN=27) 27 26 — 27

10
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Basic Method — chyba pfri prenosu

Seant Acknowledged Sent Acknowledged
33 - 34 33 | MSU [FSN=34,FIB=1,BSN=25 BIB=1) :> 26 24 — 25
34 — 35 33 | MSU (FSN=35 FIB=1,BSN=26 BIB=1) :> 26 25 — 26

35 33 MSU (FSN=27,FIB=1,B5N=34 BIB=1) | 26 — 27 26
M\

35 33 MSU (FSN=28,FIE=1,B5N=35BIB=1) | 27 — 28 26

Error indication

35 33 | FISU (FSN=35 FIB=1,05N=26 BIB=0) :> 28 26
Retransmission indication

35 33 -+ 34 MSU (FSN=27 FIB=0,BSN=34 BIB=1) | 28 — 27 26

35 34 | FISU (FSN=35 FIB=1,BSN=27 BIB=0) :> 27 26 — 27

11
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MTP L3 — format zprav

ITU-T C7 SI0 and SIF v Point COde

e numericka hodnota (14 bitt)
e jednoznacné identifikuje SP
e OPC (Originating Point Code)
e DPC (Destination Point Code)

OPC Middle-Order Octet v' SLS — Signaling Link Selection

GPGEiE;-ﬂmﬁrr e zajisténi dodrzeni poradi zprav
-0IS

e rozdeéleni zatéze do vsech volnych
Interpretation Varies signalizaém’ch linek

According to
Service Indicator Yalue

12
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ISUP — vlastnosti, funkce, zprava

v’ implementaci ISDN sluzeb TUT 1UP Messase
e doplrikovée - T
v/ pro spojeni pres tranzitni woutng
ustredny

Servce Information Dcdtet

Subzervice Field Serwvice | ndicstor

DPC LowCrrder Octet

OPCLOveE  mpe High-Ord er B-bits

]
L
o
)
a
(%]
&
=
(T

4hit 0P C High-Crrcher
=L=SLE 4-hits

CIC LoweOrder Oitet

]

N

1

2

N

\ OP C Middle-Order Octet
d

A

N

4tz zpare CIC High-Order 4-bits

v’ zprava ISUP

e Routi ng Label — AR
e CIC (Circuit Id. Code) 5 - o

Mezzage Type Yalue

e kanal prirazeny k hovoru

13
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ISUP — zpravy

= IAM — Initial Address Message
e 7adost o spojeni

= SAM - Subseguent Address Message

e dodatecné informace k volbé
€ ACM — Address Complete Message
e prenosove prostiedky rezervovany
€ ANM - Answer Message
e spojeni prijato

= REL — Release Message
e 7adost o ukondeni spojeni

€ RLC — Release Complete Message
e spojeni ukonceno

ITU-T Initial Address Messade (1AM)

1
S0 and Rowting Label

\\ CIC LoweOrdder O ctet

d4-bhit=s spare CIT High-Order 4-hits

Mes=age Tyvpe wvalue =1

n 5 : : =
Forward Call Indicstors bits H .4
10
Forward Call Indicators hits P . Ma ndatory
Fized
Callinmg Part v Categor Part

Transmission M edium

Offzet of Mandstory Yar. Parameter walue =2

14 =0i
Offset of Start of Optional P art walue = 0if

T no apt. part
Length Indicatar of Called Party Mo,
ot i ha nodatory
Called P arty Mumber Watiabhe
# of ootets = Length Indicator walue Fant
SECUENCE

Dptional Parameter Code
ma sy

Optional Parameter Lencth Indi cator repest

Optional Parameter Cpational
¥ of octets = Length Indicator value Fart

End of O ptional Farameters Indicator  walue =0

14
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SS7 — sestaveni spojeni

Originating Transit Terminating

exchange exchange exchange L
Originating user Terminating user

DSS1_Setup—>»

——DSS1_Information—»
| ISUP_IAM
——DSS1 _Information—» | ISUP_SAM >
——DSS1_Information—»
- | ISUP_SAM | ISUP_IAM
DSS1_Setup—»
Subscriber free Subscriber free ,
ISUP_ ACM | ISP ACM | ¢ DSS1 Alerting
<«——DSS1_Alerting
<«4—DSS1_Connect
ISUP_ANM | ISUP_ANM |
<€—DSS1_Connect
< ACTIVE CONVERSATION >
10
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SS7 — ukonceni spojeni

Originating Transit Terminating
exchange exchange exchange L
Originating user Terminating user
ACTIVE CONVERSATION >
——DSS1_Disconnect—p
| ISUP_REL | ISUP_REL
——DSS1_Disconnect—p

<€—DSS1_Release——

ISUP_RLC |
ISUP_RLC |

16
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ISUP — prubéh signalizace

1a. A
da. HEL

\\

1. LA
LT 4bx. HEL

ﬁ

Vosice Circwit Icdentification Code = 5

17
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SCCP — zakladni funkce

- Connection oriented services — zajisténi
~proudoveho" prenosu dat, obdoba TCP v IP

- Connectionless services — zajisténi datagramoveho
prenosu dat, obdoba UDP v IP

- Global title translation — vyssi zptsob adresace,
umoznujici navazat spojeni libovolnym uzlim v siti bez
ohledu na umisténi

18
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SCCP users

4 A A
I ! ! 5
©
o
SCCP SCCP connection g
<«—»| connectionless oriented control S
control (SCLC) (SCOC) O
S
SCCP management I I g
c
c
o
_ @)
<«<—>»  SCCP routing control (SCRC) >
T
c
2
| [ :
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SCCP - druhy spojeni

Class 0
Basic connectionless

Class 1
Sequenced connectionless

Class 2
Basic connection oriented

Class 3
Flow control connection oriented

20
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Evoluce SS7 v sitich nové generace

- BICC
Bearer Independent Call Control

- SIGTRAN
Prenos SS7 prostiednictvim IP sité

- SIP-T/SIP-I
Enkapsulace SS7/ISUP zprav v protokolu SIP

21
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Bearer Independent Call Control

- Nastupce protokolu ISUP v NGN, specifikovan v dop. ITU Q.1901

- Nezavisi na TDM okruzich -> odstranén CIC jako nutna soucast kazde
zpravy

- Pouzit v CSF (Call Service Function) pro sestavovani spojeni, mozna
spoluprace s ISUP

- CSF ridi BCF (Bearer Control Function) prostfednictvim protokolu BCP
(Bearer Control Protocol), dop. Q.1950

- Navrzen pro pouziti v sitich IP, ATM a TDM

- Vniman jako historicky krok k migraci z Uzkopasmového TDM
spojovani k sirokopasmovym NGN sluzbam

22
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© Pavel Bezpalec, 2006

M2PA = MTP2 Peer-2-Peer Adaptation Layer
Umozniuje rozsitfit SS7 do IP siti nahradou MTP2 za IP spojeni

Signaliza¢ni gateway SG je plnohodnotny SS7 uzel a maze pouzivat
vSechny bézné SS7 ¢asti.

SG
SEP IPSP IPsp I
| | |
UL UL UL
S S S
TCAP |u TCAP U TCAP |u
SCCcP |P SCCP P sccP |P
MTP3 MTP3 | MTP3 MTP3
MTP2 MTP2 M2PA M2PA
| |PC
MTP1 PC MTP1 T
PC
S57 IP
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SIGTRAN - M2UA

M2UA = MTP2 User Adaptation Layer
Ucel podobny jako M2PA, moznost transportu SS7 zprav v IP siti

Signaliza¢ni gateway SG je funkéné omezena, nema nic od MTP3 vyse
(tedy ani SPC), neni to tedy plnohodnotny uzel SS7 sité.

SEP MGC (IPSP)
| |
UL
S ot S
TCAP |y - TCAP |u
SCcP | P SCCP | P
MTP3 MIF MTP3
MTP2 MTP2 | M2UA M2UA
MTP1 PC MTP1
PC
g T

557 IP
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SIP-T/SIP-1

- SIP-T: IETF doporuéeni (mnoho RFC)
- SIP-I: ITU doporuceni Q.1912.5
- Oba protokoly slouzi k pfenosu ISUP zprav enkapsulovanych do SIP zprav

- Ackoliv jsou protokoly dosti podobné, v detailech se liSi a spoluprace nemusi
byt bezproblémova.

- Pouzito zvlastniho ,payloadu®™ v SDP, typu ,Octet-stream", ktery obsahuje
presnou binarni kopii ISUP zpravy.

- Umoznuje prenést a nasledné pouzit i ty informace protokolu ISUP, které
nejsou do protokolu SIP mapovany a tedy prenaseny.

- Nepouziva se pro prenos jinych protokolu a ¢asti SS7 (SCCP, MAP...)

25
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