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i Anuooio ISDN kar SS7

AikTuo
onuatodociag

S

PRI AI’KTUO K PRI
Metadoong =
I |

DSS1 Signaling System 7 DSS1

BRI BRI

B »

DSS1 gival rTpwTOKOAAO dnuociou ISDN



i ISDN kai SS7

Metadoon @wvig

MeTddoon
Pwvng

erreomia|ISDN
nH PRI
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|




i >ToIxeia Tou SS7

C AikTuo 1 AikTuo 2 C

SSP: Signal Switching Point
) ] STP: Signal Transfer Point
— Zeugn onparodoaoiag SCP: Signal Control Point

KUkAwpa ewvig




i IO1wTIKO ISDN

= 'E€unvn diacuvdeon PBX-PBX

g

I51wTIKO N-ISDN Proprietary Znuarodooia

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



i AEITOUPYIKR onpaTodoaia

O1 AeIToupyIKEC MANPOPOPIEC KWOIKOMOIoOUVTAl OF
OUYKEKPIMEVA ava UMnpecia oToIxEia nAnpogopiac
(information elements)

H onuaTtodoaoia eEapTtaTal ano Tnv unnpeacia

Mia vea unnpeoia anaiTei veo AoyIONIKO TOOO OTNV NAEUpPa
TOU OoUVOPOUNTH 000 Kal oTNV NAEUPA TOU KEVTPOU

OK, eav CPE = PBX, yia TIC OUOKEUEC I000UVALO PE TN
duvapikn eopTwaon AoYIOUIKOU Onwc oTnv Java
Aev unapyel TEToI0C uNXaviopog oto ISDN!



i Stimulus onuaTtodooia

H nieon Twv NANKTPWV TNG CUOKEUNG METAPEPETAI HETW
NG onuaTodoaoiac

H epunveia Tou TI onuaivel auto €ival apuodioTNTAa ToU
KEVTPOU

Mia vea unnpeoia, anaitTei npoypauuaTa Jovo oTnv
nAeupa Tou OIKTUOU

H cuokeun pnopei va exel npoypappaTi{opeva NANKTPa
yla va KpuBovTai ol HakpIEC NANKTPOAOYNOEIG



Digital Signalling System No 1

i (DSS 1)

To DSS1 Baocieral o€ pia oToia NPWTOKOAAWY Mou
nepIAauBavel Ta Tpia KatTwTepa oTpwpata Tou OSI
Me To DSS1 yiveral avralAayrn pnvupatwy EKTOG (wvng

(out of band), o1 diauhol onpaTodoaoiag Kar Pwvng eival
(PUCIKA Kal AoyIKa Ol1aPOpPETIKOI

Ta ynvupaTta DSS1 oTteAvovTal atov diaulo D
Tautoonun via 1o BRI kai PRI

To oTpwpa 2 Tou DSS1 akoAouBel Tig apxes Tou HDLC kat
anokaAeital npwTokoAAo LAPD (Q.920 - Q.921).

H yevikn neprypagpn Tng onupatodooiag DSS1
nepidappaveral otn ouortaon ITU-T Q.930 kai ol
AenTopepelc diadikaoiec otnv Q.931



i ISDN kai povTého OSI

AiauAhog D AiauAhog B

2TPWHa 3

2TPWHA 2

2TpWHa 1




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

= YnooTnpi€n Tng enikoivwviag (yia To Layer 3) peow Tng
(eUENC avaueoa OTo TEPUATIKO KAl TO TNAEPWVIKO KEVTPO
= KAnpovopei Tic apxec Tou HDLC
= AVTIOTOIXEI OTIC ASITOUPYIEC TOU OTpwWHATOC 2 Tou OSI

= MeTapepel nAaioia ano NnoAAG TEPUATIKA

= I, RR, RNR, REJ], SABME, DM, UI, DISC, UA, FRMR, XID

= Agv unapyel kuploc (primary) otabuoc, To UAIKO
EECIG(PCI)\[I) €l |oog|p?| (nppooﬁggn o€ OL)l\OCLJC (shared bus)
= [lapexel unnpeoiec:
= Xwpic enaAndeuon (unacknowledged)
= ME enaAnBeuon (connection-oriented)



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

= O1 unnpeaieg Xwpig enainbeucn xpnaiponolouvTal
yla JeTagopa nAnpogopiac dlaxeipiont

= O1 unnpeciec pe enaAnBeuon XpnoIKUONoIoUVTAal
Yl TNV EYKATAOTACN KANOCEWV

= Xpnoigonolei dieuBuvoelc DLCI Twv 2 byte
(&1eUBUVEIC OTPpWHATOC 2)
= DLCI - Data Link Connection Id npoadiopilgl TiC

ouvdEoelc oTn (eUEn

= DLCI = SAPI + TEI
s SAPI = Service Access Point Identifier
= [EI = Terminal Endpoint Identifier




‘L Mop®pr nAaiciou LAPD

Byte >nMaia “01111110"
AieuBuvon (1)

DLCI

AievBuvaon (2)

1 byte: avapiBunTa nAaioia

2 byte: api®Bunuéva nAaiola mod 128
0-260 byte

FCS (1)
FCS (1)
>nuaia “01111110”

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




AieuBuvon LAPD

To SAPI rpoodiopilel Eva onueio OTTOU TTAPEXOVTAIl UTTNPETIEG OTO OTPWHA 3
0: €Aeyxog KANoewv

12: TNAE-OpACEIC

16: NETAPOPA TTAKETWYV KATA X.25

63: dlaxeipion

SAPI

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




i Nedio eAéyyxou LAPD

TAQiola 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 0Tav evtoAn, final bit 6Tav anokpion
Reserved TiBeTal ico pe O

Byte 4
Byte 5
Byte 4
Byte 5

Byte 4



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

EnTa n nepiocoTepa ouvexopeva “1” dnAwvel eykaTtaieiyn
TI’]C; ueradoonc Tou NAdAiciou
s 2UVOECEIC:
= ONUEIO NPOC ONUEIO
= eknopnn (TEI=127)
= ANaiTeiTal ynxaviopog yia Tnv anodoaor, anocupon,
eAeyxo kal enifefaiwon Twv TIHwV TEI
= UNNPETIEC XWpIC enaAnbeuon:
= avTaAayn nAaiciwv UI
= UNNPEoieC e enalnbeuon:
= eykaTaoTaon (euénc (SABME, UA ) DM),
= avraAayn nAaiciwv I (nAaioia eniBAewnc RR, RNR, REJ),
= anodiuon (DISC, UA fj DM)



i Layer 3, Q.930/931

AvTioTolxei oTo oTpwpa 3 Tou OSI (oTpwpa dIKTUOU)

EykaBioTa, eAeyxel kal anoAuel KAnoeig (otnv idia
dlenaen)

= METAYWYNG KUKAWUATOC HETW Tou dlaulou B

= METAYWYNG NAKETOU PEOW TOu OlauAou B n D

= ONpaTodooiac XpnoTn-npoc-xpnoTn HeEow Tou dlaulou D
2UMMETPIKO NPWTOKOAAO YIa EI0EPXOUEVEC Kal EEEPXOUEVEC
KANOEIC

H onuatodooia Q.931 eival service dependent, nepiexel
nAnpogopia oxeTikn Ye Ta OSI oTpwpata 3 - 7!



i Layer 3, Q.930/931

OpiCel kal eETaPEPEl NANPOQOPIa yia EAEYXO
oupBaToTNTac TWV TEPUATIKWV

XpnNOIYOMOIEI TUNOMOINWEVO GUVOAO UNVUNATWV (EKTOC
(wvne)

H poppn Twv INVUPATWV NEPIAQUBAVE €va KoIVO yia OAa
LEPOC Kal oToixeia nAnpogopiac (information elements)
€10IKA YIa KABe pnvupa

To Q.931 eival euBuypaupIoPEVO JE TO oUoTNNA
onuatodoaoiac No 7 (SS7) ISDN User Part (ISUP)



i Layer 3, Q.930/931

= KaTavoei dieubuvoeic ano akpo-oe-akpo: TNAEPWVIKOI
apiBpuoi E.164

= YnooTtnpidel OEUTEPEUOUTEC UNNPETIEC

= O1 kKAnoeig avayvwpilovtal ano Tnv avagopa kAnonc (call
reference)

= H avapopa kAnonc dev €xel oxeon PE TNV TAUTOTNTA TOU
ev xpnoel kavahiou B!

= Ynootnpiel dUO TPOMNouC onUaTod0TNONG: AEITOUPYIKO
(functional) kai stimulus (nAnKkTpoAOYIO)



EykaTaoTaon TNAEPWVIKNC
‘_L KARONC coroeos

TE LE LE TE
> AKWUQ > Setup .
akouaTikou Setup ACK IAM — Initial Address Message ——» Setup , | Kwdwviopog |
KaAwv h nf Setup ACK
X 4 T nro <
pnaTs B —— SAM - Subsequent Address Message _,
Call proceeding (optional)
:Call proceeding ACM — Address Complete Message ) Alerting
| | -
Alerting <« CPG—Call ProGress Connect . SAKwa

_ Tévog Ring-back

A

~ AKOUOTIKOU
ANM — ANswer Message

 Ring-back oTapard Connect Connect ACK .
Connect ACK (optional)
MeTagopd TTAnpo@opiag
. _ KaréBaopa
- Disconnect  KOUGTIKOU
i REL — RELease message
< Disconnect — g Release .
Release , | RLC—RelLease Complete message —» Release complete

Release complete




| |
* EvOulakwaon oTov diauho D
Layer 3 Protocol Lengthiof Call Message' |Information
Discriminator Call’Reference BiGIEIC: lype Elements

Flag Address Information CRC Flag

Layer 2

Layer 1



‘L Mop®n unvupaTtwv Q.931

= TO KOIVO MEPOC eugavileTal aTnv apyn Kai
nepiAaupavel Ta nedia:
= protocol discriminator (avayvwpioTikO NpwTOKOAAOU)
= call reference value (avagopa KAnong)
= Mmessage type (TIur pnvupaToc)
= OUVOAIKOU pnkouc 4 byte yia BRI kai 5 byte yia PRI

= akoAouBoupeva ano oToixeia NAnpoPopiac

(information elements)
Byte

Protocol discriminator 1

Length of call reference value

Message type




MNapadeiyua

unvupaTtoc 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 O 2-34 ) 2-82
Date/Time u-n 0] 8
Keypad facility u-n @) 2-34
Signal n-u @) 2-3
Calling party number Both @) 2-*
Called party number Both @) 2-*
Low layer compatibility Both @) 2-18
High layer compatibility Both 0] 2-5




i AvayvwpIoTIKO MPWTOKOAAOU

= [poadiopilel TO NPWTOKOAANO OMOU AVNKEl TO PNVUUA

00000000 pexp onuaTodooia XprioTn-nNpoc-xpnoT
00000111 nu XPNOTN-NPOG-XPNOTN
00001000 uNvURaTa eEAEyyou kAnonc kata Q.931
00001001 pNVUpaTa eAeyxou KAnong kata Q.2931
00010000 pe . : : .
HEXp! AAAG NPWTOKOAAG OTpwHATOC 3, nepIAapBavopevou Tou X.25
00111111
01000000 pexp C
01001111 EOviKn xprion
01010000 pe : : : :
HEXp! AAAG NPWTOKOAAG OoTpwpaToc 3, nepIAapBavopevou Tou X.25
11111110
'OAeG o1 GAAeC TIHEC Oev eival diaBeaipeg (reserved)




* Avapopda KAAoNG

- ﬂpoo&opi(a TNV KANon WE TNV onoia oxeTi(eTal To
prvupa

= Tonikn povo onuacia (povadikn ava diauAo D)

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

= Flag (yia va eival E&kabapn n NAEUPa Nou ekKIVE):
= 0 oTeAveTal ano Tnv NAgupa nou &ekiva n kKAnon
= 0 oTEAvETAI NPOC TNV NAEUPA nou Eekiva n KARon

Byte

Length of call reference value




i TUnoc puNvUPATOC

= [1poodiopilel TOV TUMO TOU PUNVUHATOC

= H iy 0 €ival diaguyn yia opiouo €BVIKNC onNuaciag
unvupaTtwv (opidovral ano TnVv TIPN TOU €NoPevou byte)

= Ta ynvupaTa Kai ol avTioTOIXEC TIMEC TOU NedIoU TUMOG

unvupaTtoc yia 7o Q.931 otnv enduevn diapaveia

0

Message type

Byte
1



‘-L Eidn pnvupaTtov oto Q.931

!yKaTdaTaon KAQONG ")\VIPO(POP“:G kAnang
Alerting (1) * Resume (38)
Call proceeding (2) * Resume ack (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)

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

AtréAucon kKA\ong
* Disconnect (69)
* Release (77)

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




* >ToIXEia MANPoMOPIac

= Ta oToixeia nAnpogopiag (information elements) eival
'Izl)J\I'IOI'IOII‘]UEVEC; LHovadeC NANPOPOPIac OXETIKEG PE TNV
non
= 2TaBegpO unkocg 1 byte
= MeTaBANTO MAKOG

nepIEXOEVA | 1

i

I I
N =

Mnkog

NEPIEXOMEVA




IkavoTnTa Popea
i (Bearer Capability)

= 10 BCIOIKO OTOIXEIO nAnpo@opiac Tou ISDN nou
ENITPENEI EYKATAOTAON KANCEWV YIA AVAUEIKTA
€ion peowv (Pwvn , 6edopeva, BivTeo, elkova)

= AiTnon “AioTa ayopdac” npoc 1o dIiKTUO

= To dikTuo pnopei va dexOei, apvnOei ) NpoTEivel
eVAAAQKTIKN

= MéeyioTo punkoc 12 byte




‘L Kwdikonoinon 1kavoTnTac popéa

TR T T R R S RN
MnKOG NEPIEXOMEVV
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 WNN =

7a
7b



i Kwdikonoinon 1kavoTnTac popéa

Tponog peradoonc nAnpogopiac
KukAwpa

MakeTo

PuBuoc peradoonc 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 EBvIKN
11 AikTU0U
IkavoTnTa PETAdoonC NANPOPOPIac
00000 dwvn
01000 UDI
01001 Restricted DI
10000 'Hxoc¢ 3.1 kHz
10000 Hyoc 7 kHz = UDI-TA
11000 BivTeo



i Kwdikonoinon 1kavoTnTac popéa

MpwTOKOANO oTpwuaToC 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

MpwTOKOAANO OTpWHATOC 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
EninAéov nAnpogopia oTpwpaToc 3

= Byte 7a Byte 7b

= 1100 1100 IP

= 1100 1111 PPP



2upfBaToTNTa AVW OTPWHATWV

i (High layer compatibility)

AuTO TO aTOIXEIO NAnpopopiac Tou ISDN eniTpENEl 0TOUC
XPNOTEC va eAeyEouV TNV CUPPBATOTNTA TWV OTPWHATWYV 4

£WG 7

MeTapepeTal dla@avwe ano To OIKTUO

MeyioTo pnkog 5 byte

Aappavel Tnv pop®n “npoPiA NpwTOKOAwWV”
To npo@iA opilel Eva CUYKEKPIPUEVO cUVOUAOHO
NPWTOKOAAWV YIa HIa GUYKEKPIKEVN UNNPETIa

Ynnpeoiec nou €xouv opioBsi nepiAapBavouv: TNAEPWvia,
fax group 2/3 kai 4, KAn



2uppBaToTNTa AVW OTPWHATWV

Byte
0 1 1 1 1 1 0 1 1
MNKOG NEPIEXOHEVWV 2
ext. 1 Coding standard Interpretation Presentation 3
ext. 0/1 High layer characteristics identification 4
ext. 1 Extended high layer characteristics identification 5
= XApakTnpIoTIKa Gvw OTPWHATWY =  Kwdikonoinon
= 0000001 TnAcpwvia = 00 ITU-T
= 0000100 TnAcopolotunia G2/3 = 01 ISO/IEC
= 0100001 fax G4, class I = 10 EBvIKN
= 0100100 fax G4, class II, III = 11 AIKTUOU
= 0110010 videotex = Epunveia
= 1100000 Bivreo-TNAcpwvia = 001 MpwTO 1 HOVO GTOIXEIO
= 1100001 pivreo-cuvedpia = GAAa de0EUPEVA
= 1101000 noAup€oa = [lapouciaon
« 01 Mpo®iA NPWTOKOAWV

= GAAa OE0EUPEVA



2UpBaToTNTa KATW OTPWUATWV
i (Low layer compatibility)

= AUTO TO oToIXEio NAnpogopiac Tou ISDN eniTpensl 0TOUC
XPNOTEG va eAeyEouv TNV CupBATOTNTA TWV OTPWHATWY 1

£WC 3
= MeTagepeTral diapavwe ano To OIKTUO
= MeyioTo pnkocg 18 byte
» Kwdikonoinon napopola Ye TNV IKavoTnNTa (Popea
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