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DSS1 gival TpwTOKoAAO dnuoéoiou ISDN



i ISDN ka1 SS7
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i >TOIYXEia TOu SS7

C AikTuo 1 AikTuo 2
S S
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j B Y 4 4

SSP: Signal Switching Point
) ) STP: Signal Transfer Point
— Ze&ugn onparodooiag SCP: Signal Control Point

KUkAwpa gwvig




[O10TIKO ISDN

= 'E€unvn diacuvdeon PBX-PBX
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151wTIKO N-ISDN Proprietary Znpartodooia

QSIG (Private Integrated Services CorNet
Signaling System 1- PSS1) MCDN



i AEITOUPYIKN onuaTodoaoia

O1 ASITOUPYIKEC NANPOPOPIEC KWAIKOMNOIOUVTAl OE
OUYKEKPIMEVA ava unnpecia oToixeia nAnpogopiac
(information elements)

H onuatodooia eEapTaTtal ano Tnv unnpeaia

Mia veEa unnpeaia anaiTel veo AOYIOUIKO TOOO OTNV NAEUpa
TOU OUVOPOWNTN 000 KAl 0TNV NAEUPA TOU KEVTPOU

OK, eav CPE = PBX, yIa TIC CUOKEUEC 1000UVALO PE TN
duvapikn popTwon AoyiouikoU onwc oTnv Java

Aev unapxel TETOI0C Pnxaviopoc oto ISDN!



i Stimulus onuaTodooia

H nieon Twv NANKTPpWV TNC CUOKEUNG METAPEPETAl HEOW
TNG oNUAaTodoaiac

H gpunveia Tou TI onpaivel auTto €ival apuodioTnTa Tou
KEVTPOU

Mia vea unnpecia, anaitTel npoypauuaTa Jovo aTnv
nAeupa Tou OIKTUOU

H ouoKsun LMOPEI Va EXEI npoypapuan(ousva NANKTPA
yla va kpuBovTal ol JakpIEC NANKTPOAOYNOEIC



Digital Signalling System No 1

i (DSS 1)

To DSS1 BaocieTal o€ pia oToifa NPWTOKOAAWV Mou
nepIAauPavel Ta Tpia KaTwTepa oTpwpaTta Tou OSI
Me 10 DSS1 yiveral avtaAliayr) pnvupaTwv €KTog uvng

(out of band), o1 diauAol onUATodoaCIag kal PwVNG ivai
(PUCIKA KAl AoyIKa Ol1apOpPETIKOI

Ta pnvupaTta DSS1 oteAvovTal otov diaulo D
TauTtoonun via 1o BRI kai PRI

To oTpwpa 2 Tou DSS1 akoAouBei Tig apyeg Tou HDLC kal
anokaAeiTal npwTokoAAo LAPD (Q.920 - Q.921).

H yevikn neprypagpn tng onpatodooiag DSS1
nepiAapBaveral otn ouoraon ITU-T Q.930 kai ol
AeNToUEPEIC Dladikaolec oTnv Q.931



iISDN Kal JovTEAO OSI

Aiaulog D Aiaulog B

2Tpwa 3

2TPpWHa 2

2TpwHa 1




i Layer 2, Q.920/Q.921 - LAPD

= YNooTnpiEn TnG enikoivwviag (yia To Layer 3) HEow TNG
(eU&ENC avaueoa OoTo TEPHATIKO KAl TO TNAEPWVIKO KEVTPO
= KAnpovoypei Tic apxec Tou HDLC
= AVTIOTOIXEI OTIC AEITOUPYIEC TOU OTPpWHATOC 2 Tou OSI
= MeTagepel nAaioia ano NoAAa TepUATika
= I, RR, RNR, REJ, SABME, DM, UI, DISC, UA, FRMR, XID

= AEV UNAPXEI KUPIOG (prlmary) 0TaBUOG, TO UNIKO
sEacrcpa)\lé( €l IGOTI|JI’] npoofaon os oAouc (shared bus)
» [lapexel unnpeoiec:
= Xwpic enaAnbeuon (unacknowledged)
= ME enaAnBeuon (connection-oriented)



i Layer 2, Q.920/Q.921 - LAPD

= OI unnpeoiec xwpic enaAnbeucn XpnoiPonolouvTal
yia JeTapopa nAnpogopiac dlaxeipione

= OI unnpeoiec pe enaAnBeuon xPNOoILOMNOIoUVTAl
VI TNV EYKATAOTACN KANCEWV

= Xpnoiponolei dieubuvoeic DLCI Twv 2 byte
(d1eubuvelc oTpwuaToc 2)
= DLCI - Data Link Connection Id npoadiopigl Tig

ouvoeoelc oTn (eU&n

= DLCI = SAPI + TEI
= SAPI = Service Access Point Identifier
= TEI = Terminal Endpoint Identifier




‘L Mop®n nAaiciou LAPD

Byte >nuaia “01111110"
AieuBuvon (1)

DLCI

AieuBuvon (2)

1 byte: avapibunTa nAaicia

2 byte: apiBunueva nAaiola mod 128
0-260 byte

FCS (1)
FCS (1)
>nuaia “01111110"

NoAuwvupo CCITT-16=x*+xP+x>+1




AieuBuvon LAPD

To SAPI Tpoodiopilel Eva onuEio OTTOU TTAPEXOVTAI UTTNPECIEC OTO OTPWHA 3
0: €Aeyxog KANOEWV

12: TNAE-OpACEIG

16: NETAPOPA TTOKETWYV KATA X.25

63: dlaxeipion

SAPI

Ta Extension Address (EA) bit givai O
kal 1 yia LAPD (dieuBuvon 2 byte)




i Nedio eAéyyou LAPD

TTAQiola I

N(S)

0

N(R)

P/F

= N(S)
= N(R)

« P/F

a/a anooToANng

a/a Anyng

Supervisory function bit

Modifier function bit

Poll bit 6Tav evtoAn, final bit 6Tav anokpion
Reserved TiBeTal ico pue 0

Byte 4
Byte 5
Byte 4
Byte 5

Byte 4



i Layer 2, Q.920/Q.921 - LAPD

EnTa n nepioooTepa ouvexopeva “1” dnAwvel eykaTaAeiyn
an pueradoonc Tou nNAdigiou
s 2UVOECDEIC:
= ONMEIO NPOC ONUEIO
= eknopnn (TEI=127)
= AnaiTeiTar ygnxaviopog yia Tnv anodoon, anooupon,
eAEyYO0 Kal eniBePaiwon Twv TIHwV TEI
= UNNPECIEC XWPIC enaAnBeuon:
= avtaAiayn nAaiciwv UI
= UMNNPECieC e enainbeuon:
= eykataoTtaon (evénc (SABME, UA n DM),
= avrtaAlayn nAaiciwv I (nAaioia eniBAewnc RR, RNR, REJ),
= anohuon (DISC, UA i} DM)




i Layer 3, Q.930/931

AvTioToIxel oTo oTpwpa 3 Tou OSI (oTpwua dIKTUOU)

EykaBioTa, eAeyxel kal anoAuel KAnoeig (otnv idia
dlenagpn)

= HETAYWYNC KUKAWPATOC JEOW TOu diauAou B

= METAYWYNG NAKETOU PJEOW TOU OlauAou B n D

= OonuaTodooiac xpnoTn-npoc-xpnoTn Heow Tou diaulou D
>UMHETPIKO NPWTOKOAAO YIA EICEPYXOMEVEC KAl EEEPXOUEVEC
KANOEIC

H onuaTtodoacia Q.931 eivail service dependent, nepiexel
nAnpogopia oxeTikn e Ta OSI oTpwuaTa 3 - 7!



i Layer 3, Q.930/931

Opilel kal eTaPEPEl NANPOPOPIA YIa EAEYXO
oupBaToTNTAC TWV TEPUATIKWY

XPNOIUOMOIEl TUMOMOINUEVO GUVOAO HINVUHATWV (EKTOG
(wvne)

H poppn Twv unvupatwy nepiAapBavel va Koivo yia oAa
LEPOC Kal aToixeia nAnpogopiac (information elements)
€10IKA yIa KAOs pnvupa

To Q.931 eival euBuypaAPMIOHEVO E TO GUOTNHA
onuaTtodoaoiac No 7 (SS7) ISDN User Part (ISUP)



i Layer 3, Q.930/931

= Katavoei dieubuvoeic ano akpo-oe-akpo: TNAEPWVIKOI
apiBuoi E.164

= YnooTtnpiel OEUTEPEUOUTEC UNNPETIEC

» O1 kAnoeic avayvwpilovtal anod Tnv avagopa kAnonc (call
reference)

= H avapopa kAnonc dev xel oxeon PE TNV TAUTOTNTA TOU
£V XpNoel kavaAiou B!

= YnooTtnpilel U0 TPOMNOUC anuaTodoTNONG: AEITOUPYIKO
(functional) kai stimulus (nAnKTPoOAOYIO)



EykaTaoTaon TNAEPWVIKNC
o }MIONG s

TE LE LE TE
SAKkwUa R Setup .
aKouaTIKoU Setup ACK IAM — Initial Address Message —— Setup , | Kwdwviouosg |
KaAwv h Setup ACK
XprioTng info )

w

— SAM - Subsequent Address Message _,
Call proceeding (optional)

<CaII proceeding | ACM — Address Complete Message ) Alerting
| -
i CPG - Call ProG .
' Tévog Ring-back | «—Alerting — al Frotress Connect _ SAkwya
< < ~ OKOUOTIKOU
ANM — ANswer Message
_ Ring-back otauatd < Connect Connect ACK
Connect ACK (optional)
MeTagpopd TTAnpo@opiag
, _ KaréBaoua
. Disconnect " 0KOUOTIKOU
~ Disconnect - REL — RELease message ) Release
Release » |~ RLC—RelLease Complete message —» Release complete

Release complete




| |
* EvOulakwon oTtov diaulo D
Layer 3 Protocol Lengthiof Call Message | Information
Discriminator [Call’Reference Wiz« Type Elements
Layer 2 . .
PETSM:\e[o] (155 Control Information CRC Flag

Layer 1




‘L Mop®n unvupaTtov Q.931

= TO KOIVO MEPOC gUgavileTal oTnV apxn Kai
nepiAappavel Ta nedia:
= protocol discriminator (avayvwpioTiko NPWTOKOAAOU)
= call reference value (avagopa KAnong)
= Mmessage type (Tiur pnvupaToc)
= OUVOAIKOU Pnkouc 4 byte via BRI kai 5 byte yia PRI

= akoAouBoupeva ano oToIxeia NAnpoPopiac
(information elements)

Byte

Protocol discriminator 1

Length of call reference value

Message type




[Mapadeiyua unvupartoc SETUP

Information element Direction Type Length

Protocol discriminator Both M 1
Call reference Both M 2-%
Message type Both M 1
Bearer capability Both @) 4-12
Channel identification Both 0] 2-%
Display n-u 0] 2-34 1) 2-82
Date/Time u-n 0] 8
Keypad facility u-n 0] 2-34
Signal n-u 0] 2-3
Calling party number Both 0] 2-*
Called party number Both @) 2-*
Low layer compatibility Both O 2-18
High layer compatibility Both 0] 2-5




i AvayvwpIoTIKO NPWTOKOAAOU

= [poadiopilel TO NPWTOKOAAO OMOU AVNKEI TO PNVUKUA

00000000 pexp onuaTodoaia XproTn-npoc-xpnoT
00000111 nu XPNaoTn-npoG-xpnoTn
00001000 uNvVUpaTa eAeyyou kAnong kata Q.931
00001001 UNVUPATa EAEyXoU KANonc kata Q.2931
00010000 pe : \ : :
HEXP! AAAO NPWTOKOAAG OTpwHaToC 3, nepIAappBavopevou Tou X.25
00111111
01000000 pexp C
01001111 EOvIkn Xpron
01010000 pe . . : .
HEXP! AOAAG NPWTOKOAAG OTpwHATOC 3, nepIAapBavopevou Tou X.25
11111110
'OAeC o1 AAAEG TIHEC Bev €ival dlaBeaipeg (reserved)




* Avapopa KARoNC

= [poadiopilel TNV KANON PE TNV onoia oxeTI(eTal TO
HAVULa

= Tonikn povo onuacia (povadikn ava diauAo D)

= MeTaBAnTO pnkog, ouvnBwc 1 yia BRI kai 2 yia PRI

« Flag (yia va eivai E&kaBapn n NA€Upa Nou eKKIVED):
=« 0 oTeAveTal anod Tnv NA€upa nou &ekiva n KANon
= 0 OTEAVETAI NPOC TNV NAEUPA NMOU EEKIVA N KANON

Length of call reference value

| Flag




i TUNOC PNvVUPAToC

= [poadiopilel Tov TUMO TOU PINVUMATOC

= H 1iyn 0 eivar diaguyn yia opiopo €BVIKNG onuaciag
unvupaTtwv (opidovral and Tnv TIUA TOU ENouevou byte)

= Ta pnvuparta Kai ol avTioToIXEC TIMEC TOU Nediou TUMOC

punvupartoc yia To Q.931 otnv enopevn dilagpaveia

0

Message type

Byte
1



‘L Eidn punvupatwv oto Q.931

nyardamon ik 4 il MAnpogopisg kAnang
Alerting (1) * Resume (38)
Call proceeding (2) * Resume ac‘k (46)
Connect (7) * Resume reject (34)
Connect ack (15) * Suspend (37)
Progress (3) * Suspend ack (45)
Setup (5) + Suspend reject (33)
Setup ack (13) ‘ » User information (32)

Aluq»opa
+ Segment (96)
« Congestion control (121)
* Information (123)
* Notify (110)
« Status (125)
« Status inquiry (117)

AtoAuan KARONG
* Disconnect (69)
* Release (77)

* Release complete (90)
* Restart (70)
* Restart ack (78)




* >TolxEia NAnpoopiac

= Ta oToixeia nAnpogopiag (information elements) eival
E;J\nonomusvsq Lovadec NANPOPOPIac OXETIKEC UE TNV
non
= 2TaBep0O pnkocg 1 byte
= MeTaBANTO PNKOC

NEPIEXOHEVA | 1

i

MnkKog

I I
w N =

NePIEXOMEVA




IkavoTnTa Qopea
i (Bearer Capability)

= TO BCIO'IKO 0'r0|xs|o nAnpogopiac Tou ISDN nou
ENITPENEI EYKATAOTACN KANOCEWV YIA QVAUEIKTA
€ion peowv (pwvn , 0edoueva, BIvreo, ikova)

= AiTnon “AioTa ayopdc” npoc 1o OIKTUO

= To JikTUO Prnopel va OexBei, apvnBel N NPOTEIVEI
EVAANAKTIKN

= MeyioTo pnkoc 12 byte




‘L Kwdikonoinon 1kavoTnTac @opea

R T S S S N
MKOG NEPIEXOMEVWY

ext. 1 Transfer mode Information transfer rate

ext. 1 0 1 User Information Layer 1 protocol
ext. 0/1 1 0 User Information Layer 2 protocol

ext. 0 1 1 User Information Layer 3 protocol

ext. 0 0 0 0 Additional Layer 3 protocol information

ext. 1 0 0 0 Additional Layer 3 protocol information

Byte

N o o1 A WN =

7a
7b



i KwdIkonoinon 1KkavoTnTac (popea

= Tponoc¢ Jeradoaonc nAnpoPopiac
KUkAwpa

MakeTo

= PuBpoc petadoonc nAnpogopiac kbps
packet mode

00
10

00000
10000
10001
10011
10101
10111
11000

64
2x64
384
1536
1920
nx64

= Kwdikonoinon

00 ITU-T
01 ISO/IEC
10 EOVIKN
11 AikTUOU
IkavoTnTa PETAd0ONC NANpPoPopIac
00000 dwvn
01000 UDI
01001 Restricted DI
10000 'Hxoc¢ 3.1 kHz
10000 Hyoc 7 kHz = UDI-TA
11000 BivTeo



i KwdIkonoinon 1KkavoTnTac (popea

MpwTOKOANO oTpwpaTog 1

00001
00010
00011
00100
00101
00110
00111
01000
01001

V.110

G.711 p-law
G.711 A-law
G.721 ADPCM
H.221, H.242
H.223, H.245
Non ITU-T
V.120

X.31

MpwWTOKOANO OTPWUATOC 2

= 00010 Q.921

= 00110 X.25

= 01100 LAN 802.2
MpwTOKOAAO OTpwHaToC 3

= 00010 Q.921

= 00110 X.25

= 01011 ISO/IEC TR 9577
EninAcov nAnpogopia oTpwuaToc 3

= Byte7a Byte 7b

= 1100 1100 IP

= 1100 1111 PPP



2UppBaToTNTA AVW OTPWHATWV

i (High layer compatibility)

AuTO TO oTOIXEIO NAnpoPopiac Tou ISDN eniTpeEnel 0TOUC
XPNOTEG va eAeyEOUV TNV CUKPBATOTNTA TWV OTPWHATWV 4

£WC 7

MeTagpepeTal dilapavwe ano To JIKTUO

MeyioTo unkoc 5 byte

Aaupavel Tnv popdn “npo®iA NpwTOKOAwWV”
To npo@iA opilel Eva CUYKEKPIPUEVO aUVOUAOHO
NPWTOKOAAWV YIa HIa GUYKEKPIKEVN UNNPETIa

Ynnpeoiec nou £xouv opioBei nepIAapBavouv: TNAEPwviaq,
fax group 2/3 kai 4, KAn



2UppBaToTNTA AVW OTPWHATWV

Byte
0 1 1 1 1 1 0 1 1
MKOG NEPIEXOPEVWV 2
ext. 1 Coding standard Interpretation Presentation 3
ext. 0/1 High layer characteristics identification 4
ext. 1 Extended high layer characteristics identification 5
=  XapakTnpIioTiKa avw oTpwudTwy =  Kwdikonoinon
= 0000001 TnAcpwvia = 00 ITU-T
= 0000100 TnAeopoloTtunia G2/3 = 01 ISO/IEC
= 0100001 fax G4, class I = 10 EOVIKN
= 0100100 fax G4, class II, III « 11 AIkTUOU
= 0110010 videotex = Epunveia
= 1100000 PivTeo-TnNAspwvia = 001 [MpwTO 1} HOVO CTOIXEIO
= 1100001 Pivreo-cuvedpia = GAAa deoEUEVA
= 1101000 noAupeoa = [lapouciaon
« 01 [MpopiA NPpWTOKOAAWV

= GAAa de0opEUPEVA



2upBaToTNTa KaTW OTPWHATWV
i (Low layer compatibility)

= AUTO TO oTOIXEI0 NANnpogopiac Tou ISDN eniTpensl 0TOUC
XPNOTEC va EAEYEOUV TNV CUNPBATOTNTA TWV CTPWHATWYV 1

£WC 3
» MeTagpeperal dlapavwc ano To OIKTUO
= MeyioTo unkog 18 byte
» Kwdikonoinon napopola Je Tnv IKavoTnTa Ppopea
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