!'_ TnAepwvia

Integrated Services Digital Network
(ISDN)



i ISDN

= Integrated Services Digital Network
= MEPOC apXITEKTOVIKNG OIKTUOU
= OpIopOC Npoopacnc oTo JIKTUO
= EniITpEnel nOANAnAEC unnpeoieC HEOW POVAdIKNC
npoopaonc
= BaoileTal o€ npoTuna
= 2uoTaoelc ITU
= Proprietary uhonoinoeic




[MpocBacn oTo OIKTUO

NMapadooiakn TTpocRaon

PSTN
800

ZUVYODOUI|TIKOC
220N U UDC

Anpéoio dikTuo dedopévv

ESwkeipeva KUKAwPata (tie lines)

(P20 FX (Foreign Exchange)

KukAwpata dedopévv

NMNpoéocBaon ISDN

ZUVOOoUrTlidHe THAzmwvId
(oA 5 JAELD

HREVEIINS)

22OTIAITLIOC

(PE

Anpéoio dikTuo dedouévwyv
PSTN

800

ESwkeipeva KukAwpara (tie lines)
FX (Foreign Exchange)
KukAwpata 6edopévwyv



i NpooBaon oTo dikTuo (oUuVv.)

= AUO €idn dlenapwv:
= Basic Rate Interface (BRI) (2B+Dy)
= Primary Rate Interface (PRI) (30B+Dg,)

= To BRI napexel duo diaulouc yia peTapopa

nAnpo@opiac kal eva diaulo onuatodoaoiac:

= AUO aveEapTnTa TEPUATIKA JNOPOUV Va
XPpNOILOMNOINCOUV TAuTOXpova Tov Kabe diauAo
nAnpogopiac.

= O KUpIOC OKOMNOC TOU kavaAiou anuatodooiac €ival n
LHETAPOPA TWV NNVUNATWY OoNuUaTodoaiac npoc 1o
TNAEPWVIKO KEVTPO. 'OuwC gival duvaTn Kai n
pueTapopd OcOOUEVWV HE TN HOPPI NAKETWV.



OpoAovia

= Aiauhoc B “Bearer Channel”
= 64 kbps

= MeTagpepel nAnpogopia (pwvn, dedopeva, PIVTEO,
KAM)

= DS-0



OpoAoyia (ouv.)

= Aiauhog D "Signaling Channel”

= 16 kbps ] 64 kbps

= MeTagepel evtolec (onuatodoaoia) ueTa&éu Tou
ouvOpouNnTIKOU £E0NAICHOU Kal Tou OIKTUOU

= Mnopei va peta@epel nAnpopopiec (TnAe-Opaceic:
TNAE-EVTOAEC, TNAEUETPIA, TNAE-OCUVAYEPHOUC)

= Eniong, pnopei va peragepel nAnpogopia (Nakera)
oTO ONMUOCIo JikTUO Oedouevwy (X.25)



OpoAoyia (ouv.)

= BRA/BRI (Basic Rate Access/Basic Rate
Interface)

«2B+D

= 2 X 64 kbps + 16 kbps = 144 kbps (xwpic TIC
eniBapuvoeic)

= 2Xe0IQ0PEVO VA AEITOUPYEI UE TO ouVNON XAAKIVO
ouvOPONUNTIKO BPOXO



OpoAoyia (ouv.)

= PRA/PRI (Primary Rate Access/Primary Rate
Interface)
= 30 B + D (otnv Eupwnn), 23 B + D (oTic HMNA)
= 2Xe0la0pevo va Aeitoupyel pe E1 n T1 (DS-1)
= 30 x 64 kbps + 64 kbps = 1.984 Mbps (Eupwnn)
= 23 X 64 kbps + 64 kbps = 1.536 Mbps (HIMA)




i Aiauhoc D (D channel)

= To ISDN opilel pia oouita NPwWTOKOAAWYV
onuatodoaiac yia npocfacn oTo dIKTUO

= T UNVUPATA TV NPWTOKOAAWV
LETAPEPOVTAl JECW TOU KavaAiou D

= [podiaypagec oTpwuaToc 2 and 3
= TauTtoonuec yia BRA kai PRA



APXITEKTOVIKN OIKTUOU

= To ISDN eival npodiaypadpn npooBaonc e
OIKTUO, 0! £va VEO OIKTUO!

Aiktuo Znparodoaiag
(Common Channel
Signalling Network)

YTrnpeoieg HETAYWYNS KUKAWPATOG

ISDN PRA
PBX

NT1

2T00E£POJEUKTIKA KUKAWMATO

Anuéaoio diktuo

Agdopévwv




i Qoéleiec ano 1o ISDN

= [poTunonoinuevec unnpeoiec (dialup)
= [1.X. 384k, Group 1V fax, nxoc 7 kHz

= [1pOTUNONOINUEVEC CUUNANPWHATIKEC
UMNNPECIEC PWVNC
= [1.X. CLID, npowBnon KANoNG, KAM

= [TpoTunonoinuevec evoeieic ano To dIKTUO

= [1.X. Egpavion Aoyou anoTtuyiac Tnc KAnong,
KA



i Qopéleiec and To ISDN (ouv.)

= [pryopn eykataoraon KANonc
= 2NUaTodoaoia koivou diauAou (CCS) enmiTpenel
eniAoyn en-bloc
= Meiwon xpovou KaTtaAnwnc KUKAWPATWV
= (AuvnTiKa) MIKpOTEPA KOOTN
= H nio CII'I050TIKI’] xpnor] TWV KUKAWPATWV
ENITPENEI TN MEIWON TWV

= H duvatoTnTa cuvduacpou pwvnc Kal
OEOOUEVWV HEIWVEI TOV apIBUO TWV
npoofBacewv




>x€on Tou ISDN pe TIC unnpeaiec

= PSTN (DID, DOD, 800)

= KAnoeic ano/npoc 1o PSTN nepiAaupfavouv oAa
Ta €idn TwWV
= H kivnon dpopoAoyeital ano/npoc 1o PBX 010
TNAEPWVIKO KEVTPO HEOW TNC npooPacnc ISDN
= O diauAhoc D nAnpoopei To kevTpo/PBX yia To €idoc
NG nAnpopopiac
= H nAnpoopia dev eival cuvoedepevn e
OUYKEKPINEVOUC dlauAouc B
= O1 neAaTec eival ouvdpounTEC “vonTwv”
OUVOEOEWV HE TO TNAEPWVIKO KEVTPO



>x€on Tou ISDN pe TIC unnpeaiec
i (ouv.)
s FX
= Ta KUKAWPATA KaTaAnyouv OTO KEVTPO OXI OTO
PBX

Eicepxopeveg
kAfoeig PSTN

PRA

> ATTEPXOMEVEG
kAfoeig PSTN




>x€on Tou ISDN pe TIC unnpeaiec
(ouv.)

s E€wkeipeva kukAwpata (Tie trunks)

« Ta eEwkeipeva KUKAwpara TepuaTi(ouv OTo
TNAEPWVIKO KEVTPO

= O1 KANOEIC, XpnoiuonolwvTac Tov diauio D,
ONAwvovTal 0av EWKEIPEVEC

« H GI‘||JCIT0500ICI |J€TCITp€I'I€TCII o€ evToc-(wvnc (in-
band) n ava

AvVaAoyIKa KUKAwuOTA

4. Wne1oKd KUKAWPOTA




>x€on Tou ISDN pe TIC unnpeaiec
(ouv.)

s AedopEva HEOW PETAYWYNC MAKETOU

= 'OTav xpnoiponoisital o diauloc B yia dedopeva
YIVETAI aneuBeiac ouvdeon PE TO DIKTUO OEDOHEVWV

= O diauloc D unopei va xpnoiponoindei yia
duvapikn npocfaon oTo dIKTUO OEDOPEVWV

PRA/
S BRA

Host

I Packet Anpocio 5ikTuo
Handler OEBOHEVWV




>x€on Tou ISDN pe TIC unnpeaiec

i (ouv.)

= AcdopEva HEOW PETAYWYNC KUKAWUATOC
= O1 npodiaypagec eniTpenouv n x 64 kbps, onou
n =1 pexpr 30
= EEQIPETIKO VIO EPAPUOYEC PUE NPOCWPIVEC
avaykec yia eupoc {wvnge
= Apiepwpevec (eu&eic dedouevwv

= O1 diaulol B pnopei va apiepwBouv (“nailed-
up”) woTE va napexouv ouvoeoeic n X 64 kbps
0€ OUYKEKPIYEVA OiKTUA




‘L AlapBpwoeIc Avapopac

S
5l ¢

NT1+2

S T

NT1

e ——

NT1+2

Z0 un —

XHOVOS-AmZ




‘L AiadikTuwoelc ISDN

K TnAe@wVIKA

ISDN-_ ‘ /./ AikTua

—  ECe1dikeupévocg
[Madpoxog

2.UVOPONNTIKOG :
E¢omrAiIouog ISDN




2nuEla avagopac Kai
j)\EITOUpYIKéC opadec ISDN (1)

TE1 (Terminal Equipment type 1) — ZuvdpopunTikég
€COTTAIONOG ISDN pe TNV TTPOTUTTOTTOINMEVN
Sietra@n ISDN (1r.X. yn@iako TNAEPwvVo)

Reference Point S (system) — Aietra@ni Twv ISDN
TEPMATIKWYV. AlaXwpilel AsiIToupyieg XpRoTn atrd
AgiToupyieg Tou BIKTUOU

S T U
NT2 NT1

NT2 (Network Termination 2) — Eupuég oToIxEio Reference Point U — Aiera@ni petagu
TTOU MTTOPEI VO EKTEAEI HETAYWYRA KAl CUYKEVIPWO TNAEPWVIKOU KEvTpou ISDN ka1 NT1

(MéExpr TO Layer 3). I.x. ynoiaké PBX i LAN

NT1 (Network Termination 1) — Puoikég &

Reference Point T (terminal) — O eAdxiotog (minimal) H)“?KTP'K()Q TEPUATIONOG oTiS £VK(1TGO“I"60'£I§ Tou
xpnotn (Layer 1). ATropovwvel Tov XpROTH ATTo

TEPMATIONOG ISDN OTIG CUVOPOUNTIKEG EYKATAOTACEIG. ; ) ;
AlaXwpilel To £E0TTAICO TOU TTAPOXOU aTrd auTtév Tou xprioTn | | TV TEXvoloyia oTo ouvdpountiko Bpoxo




2NUEIa avagopac Kai
‘L AeIToupyIkec opadec ISDN (2)

TE2 (Terminal Equipment type 2) — E¢otrAIou6g
MN-ISDN. Atraitei Trpocapuoyéa Tepuatikwy (TA)

TA (Terminal adapter) — Npocapuodel
TOV £§OTTAIONG UN-ISDN o1o NT2

Reference Point R (rate) — Opidel Tn digTra®n
TTpog €E0TTAIOCNO un-ISDN (e.g. RS232)




2nuEla avagopac Kai
‘L AeIToupyikec opadec ISDN (3)

O1 AciIToupyIKEG OpGDESG HTTOPOUV
va ouvduaoTouv oTo idI0 OTOIXEIO

VAR

NT2+NT1 —e——
R S
TE2

[

I 2nueio ava@opdg S I

To onpeio avagopdg T dev
vgioTarai




2Nueia ava@opac Kal
* AEIToupyIkeC opadec ISDN (4)

O1 AeITOUpYIKEG ONGADES HTTOPOUV
o ouvduaoTouv oTO idlo OoTOIXEIO




2nuEla avagopac Kai
‘L AerIToupyikec opadec ISDN (5)

Ta onpeia avagopdg S
Kai T TauTti¢ovTal

NT1 —e——

R SIT
TE2




2nuEla avagopac Kai
i AeIToupyikec opadec ISDN (6)

-----------------------------------------------------------------------------

_ AvikelgTov XpfoTn | 2?2??2222?? | AviiKel OTOV TIGpOXO |
g S T u Vv
NT2—+—NT1—+:— LT + ET

E E E 2uvOpPOUNTIKOG

. Bpoxog



MovTéAo Avagopdg

MovTtéAlo AsiToupyiag

S T u v
-—.— NT2 —0— NT1 —.—‘— LT &4 ET

2NUEIa ava@opac Kal ZTpwuaTa

3 3 3
D-Channel 2 2 2 2
\ NNt () 1

1 1 1 N

B-Channel N N
1 1 k\\ 1 INE 1




i >nueia avagopac ISDN

TE|——
TE1 —| NT1 |———EBRA
SIT U
TE——[TA|
R
TE(—
S N2 PRA
TE2—— T
R eBx) | T U
TE——[TA|——
R S

2UVOPOMNTIKEG
EykaTaoTaoElg

2UvOpPOouNTIKOG
Bpoxog



AeiTroupyikec ouadec ISDN

= NT1 (Network Termination 1)
= TepuaTidel TOV CUVOPOUNTIKO PPOXO
= MeTaTponn KwdIKonoinong yia JETadoon
= EniBAewn (yia ouvtnpnon, enidOCEIC)
= OcwpeiTal ocuvOPOouNTIKOC EEONAICHOC




i AEITOUPYIKEC OPAdEC (OUV.)

= TE1 (Terminal Equipment 1)
= E€onAiopoc ouppatoc pe ISDN

= TE2 (Terminal Equipment 2)
« EEonAiopoc un ouppartoc pe ISDN
= Anaitei TA

= TA (Terminal Adaptor)

= [apexel dianepec yia diapopeTika TE2
= [1.x. RS-232, X.21, V.35, Video, KA.




i AEITOUPYIKEC OPAdEC (OUV.)

= NT2 (Network Termination 2)
= 2UVNBwC eva PBX
= [lapexel ASIToupyiec HETAYWYNC
= XeIpi(ETAl NPWTOKOANG OTpWHATOC 2 Kal 3



[MpooPaon oto ISDN

= 2TO ONUEIO avaPopdac S:
= RJ-45 (Ceuyoc ANWNnC kal HETAdoonc)
= Mnopei va napexel Tpo@odooia oTIC cuokeuec TE (duvnTiko)

= 'OTaAv unapyouv NePICCOTEPEC TG Hiac cuokeuec (TE),
AeiIToupyel wc bus (S-bus)
= KaAunTel anooTaoeic:
= 1 km (1 povo TE) point-to-point
= 100-200 m (8 x TE) short passive bus
= 500 m (4 x TE otnv pia akpn) extended passive bus

= [epiopiopoc: dev dexeTal NapalnAec ouokeuec (extension
phone)



[MpooPBaon oto ISDN (ouv.)

= TO onueio avapopac U dev ival JEPOC TNG
apxiTektovikng ISDN

= 2TO onpeio avagopac U (BRA)
= Ta npotuna dlapepouv ava xwpa

= 2XE0IA0PEVO VA XpNOILONoIEl TOUC dIaBeoIoUC
ouvOPONNTIKOUC BPOXOUC
= AInAaywyoi, apopTIoTOI

= Mexpl 5,5 km

= 2TO onueio avagopac U (PRA)
= 27NV Eupwnn E1, omic HNA T1 (DS-1)




2TNV npa&n ol AOYIKEC AEITOUPYIEC
i uAorolouvTal oToV 010 €E0NMAIOUO

S
S

Avaloyiko
AvVOAOYIKO

RS-232




* duoikd oTpopa TEL

MeTaTpoTr) avaAoyikou-
Wwn@IaKkou

EAeyxoS Asdouéva
B2

Metaywyrp MeTaywyn
KukAw- MakéTou
HOTOC

‘EAeyxog
D-Channel

S-Bus lMNMoAuTtrAegia






duaoikn dienapn ISDN

s 2UvOEON PETAEY
TEPUATIKOU £EONAICHOU
(TE) ka1 eEonAicuou
TEPUATIOUOU OIKTUOU

= Ta kaAwdia TepuaTidouv
0€ AKPOOEKTEC TWV 8
enapwv (ISO 8877)

= H Anwn kai yeradoon
LUETAPEPOUV TAUTOXPOVA
dedopeva kal onuaTa
eAEYXOU




Alaypappa Quaikng dienagng

Terminal Equipment Network Equipment

= H xpnon Twv akpodekTwv C, (TE) (NE)
d, e, f €ival unoxpewTIKN
Power

= H Tpo@odoaia Tou TE source 3
yiveTal yeow Twv c,d kai e,f
(KUkAwpa ¢avrtaoua). H o
NOAIKOTNTA AVTIOTPEPETAIl OF | |
NEPIOPIOTIKEC KATAOTACEIC Transmit Receive

= H nnyn 2 sival npoalpeTikn Recelve Transmit

, , —
= H nnyn 3 dev eivai
TUMOMOINMEVN

Power
source 2




HAekTpikn npodiaypagpn ISDN

= >Tn O1enapn S (192 kbps)

= MANpwg apeidpopn (full duplex) 10ooTaBuiopevn peradoon,

HEOW OUO YpauHwV (dINAQYwywvV)
= Mn-1000TaBuIopévn, n.x. RS-232 xpnoiJonolei vav aywyo yia To
onNMa Kai hia €va yia tn yeinon
= Alapopikn onuatodoTnon AMI
= AVOeKTIKOTEPN O0TOV BOpPUBO, Nnapayel AiyoTepo B0pufo
= 21N dienaen U (160 kbps)

= [TANpwG ap@idpopn YETAdoan ot eva (EUYOG aywywyv

Baoiopevn o€ akupwaon nxouc (echo cancellation):

= Ol OUO MAEUPEG OTEAVOUV TAUTOXPOVA KAl APAlpwVTaAg ano TO
)'\akBavopsv'o ONMa QuTo nou e0TeINaV BPIOKOUV QUTO MOU EOTEIAE N
aAAn nAeupal

= Alapopikn onuatodoTtnon 2B1Q



[MAaioio ISDN otn diena®n S

MAaioia Twv 48 bit pe puBuo 4000 popeg ava sec pera&u TE1
kKal NT1, dnAadn, eva nAaioio kabe 250 ps

>UVOAIKOC puBpuoc 192 kbps

O guyxpOVIOHOG EI'IITUYX(']VETCII UE NapapIaceIC TNC
kKwolikonoinonc AMI (Alternate Mark Inversion%

Binary values c1001T1T00011

Line signal

t—»

2nueiwon: 21n olenagn S o kwoikag AMI eival
avTECTPAUMEVOG: ONUATOOOTEI TO AOYIKO UNOEV HE '
€VAAAAOCOLIEVOUG NAAOUG, VW TO AOYIKO £va AVTIOTOIXEl O€
LUNOEVIKN TAon



i Mop®n nAaiciou ISDN

48 bits in 250 micrcseconds

I

NTto TE

DL F LBIB1IB1B1B1E1B1B1 E D A Fy N BZB2B2EZE2B2B2B2E D ME1B1B1B1B1B1B1E1 E D S B2BZB2E2B2B2B2BZ2E D L. F L

a

L

i

i

2 bits offset I [ l

| ‘ TEtoNT | | |
O L|F LB1E1E1B1B1B1B1B1 L D L. Fy L. B2B2B2B2B2B2E2EZL. D L. B1B1B1B1B1B1B1B1 L. D L B2BZB2B2B2B2B2E2L. D L F L
I:J [ [] [ []

| agn N i =
‘ . T1B20560-92d03

= F = nAaiciwon B1 = diauAog Bl

= L = DC balancing B2 = diauAog B2

= D = diauhoc D A = Evepyonoinon

= E = nxw kavaAiou D S = diauloc S

=« F, = Bonbnrikn nAaiciwon M = [MoAAanAn nAaiciwon

= N = T0 avtioTpogo Tou F, (ouvnbwg 0)



>Uyxpoviouoc nAaiciou ISDN

» Epgavion duo napafiacewv o€ diaotnua 14 bit
= To F bit eival yndev, al\a pe Aaboc noAikoTnTa

= ['1a avTioTaBuion (Pe okono Tn KINOEVIKN KEON TIUN)
TO AdBoc undev akoAouBeiTal ano 1o DC balance
bit (L)

= TO NpwTO PNOEVIKO NOou akoAouBei To L N otn
xelpoTepn nepintwon 1o F,+N (NT npog TE) R
F,+L (TE npoc NT) e£xel kar auto AdBo¢ NnoAIKOTNTA



Mop®n nAaiciou ISDN (ouv.)

= O1 TeAeiec (dinAa oTa L bit) dnAwvouv Ta pepn Tou
nAaioiou nou 1cootaduifovtal kata DC aveEapTnTa

= H anokAion 2 bit €ival o€ oxeon pe To TE

= H avTioToixn anokAhion oto NT pnopei va €ivai
LeyaAuTepn Aoyw kabuoTepnonc d1adoong
= Ta bit emBapuvonc Tou nAaiciou YETAPEPOUV TNV
nxw TNS NANpogopiac Tou kavaAiou D kabwc kai
nAnpo@opia EAEYYXOU KaTavaAwonc



Mop®n nAaiciou ISDN (ouv.)

To TeppaTiko katahaBaivel 0TI To NT €\aPe Ta bit Tou
kavaAiou D BAEnovTac Ta bit nxouc E

To NT avTiypagel kabs D bit nou Aaupavel oto enopevo E bit

To A bit xpnoiponoleiTal yia EAeyXo TnNC KaTtavaAwaong 10XUoC

= Meow Tou A bit, To dikTUO diaTalel Ta TEPUATIKA VA ansvspyonomeouv
Kal va psToBouv o€ KCITCIOTCIOI’] xaun)\nq kKaTavaAwonc, ano onou
pnopouv va sEs)\eouv €iTE JETA anO €vVTOAN ToU OIKTUOU EITE JETA AMO
EVEPYEIQ TOU XPNOTN
Kabe nepnto F, bit oTn kateuBuvon TE npog NT
xpnoidonoleital w¢ bit kavahiou Q eav epapuoleTal noAAanAn
nAaicioon (M=1)

O1 diaulol S kal Q, xpnaolIPonoIoUVTal YId ENITAPNON Kal EAEYXO



2NUATa EVvEPyonoinong

NT mrpog TE TE mpog NT

INFO 0 Kavéva onjua (ouvexn 1) INFO 0 Kavéva ofua (ouvexn 1)

INFO 1 2uvexEg onua Je 1n Hopen
+0,-0,1,1,1,1,1,1, 1

INFO 2 lNAaioio ye 6Aa 1a bit Twv
dlauAwv B, D, kai D-echo ica pe 0,
TO bit A TiBeTan ico pe O, Ta bit N Kal
L oUpewva he TOUC KAVOVEC
KwWOIKOTToinoNg

INFO 3 2Zuyxpoviopéva TTAaiola ye
dedouéva oToug diauloug B kal D

INFO 4 lNAaioia pe dedopéva 0Toug
diauAouc¢ B, D, kai D-echo, 10 bit A
TiBeTQN i0O e 1




i ZI"'"JCITCl EVEpYOnoingnq (OUV.)

INFOO —flj P F1j4_+_

INFO1

INFO2

INFO3

INFO4




[MpooPBacn oTov diaulo D

AkoAouBeiTal diadikaoia nou eMITPENEl Npoofaocn UeE Tn o€Ipa

H diadikaoia eEao@alilel 0TI povo £va TE Ba kaTtaAaBel Tov
diauho oTav dUo Ol NEPICOOTEPA npoonadouv

TE nou dev €xouv kATl va ateilouv aTteAvouv d1apkwc “1” (dnA.
TinoTa)

To NT oTtav dev exel KATI va OTeIAEl OTEAVEI €iTE ouveXxwe 1"
eiTe onuaiec "01111110”

To NT avTiypagel kabe D bit nou AapBavel oTo enopevo E bit

To evepyo TE napakoAouBei Tnv nxw Tou D peTpwvTac Ta
diadoxika “1” (puerapAntn C)
= H apibunon &avapyilel eav Angdei “0”



[MpocBacn otov diauAo D (ouv)

= O pnxaviopoc nNpoTeEPAIOTNTAC EMTPENEI 0€ eva TE va
ueradwoel eav C >= X1 yia ynvuupaTta onuatodoaoia
(katnyopia 1) eite eav C>=X2 yia 6Aa Ta aAAa pnvopaTa
(katnyopia 2)
« X1=8 (X2=10)

» 2€ NEPINTWON EMTUXOUC peTadoonc, X1=9 (X2=11)

= Evw viveral yetadoon, To TE napakoAouBei Tnv nxw Tou D Kkal
eav 1o AapBavopuevo E bit dev €ival To id1o pe To D bit nou
oTaAONKe, oTauaTa augeowc Tn peTadoon (avixveuon
oUykpouonc)



MeTtadoon otn dlenagpn U

= 2TNV EANGOa xpnoiponolsital kwdikonoinon 2B1Q
oup@wvn pe 1o ETR 080, ANSI T1.601-1992

= O puBpoc peradoonc sivar 160 kbps r 80 kbaud
= 2B1Q = 2 Binary, 1 Quaternary

First Bit
(Sign)

Second Bit
(Magnitude)

Quaternary
Symbol
(Quat)

1

+3

+1

-1

1
0
0

o|=|=]o

-3




i MeTadoon oTn dienagrn U

10

11 11

00 00

......................................................................

...........



[MAaioio otn dienapn U

To nAaioio anoteAeital ano 120 TeTpadika oupBoAa (quat)
ueradidopeva evroc 1,5 ms

KaBe nAaiolo nepiexel:

= Mia A€€n nAaicioong (FW = +3 +3 -3 -3 -3 +3 -3 +3 +3) Twv 18 bit,

= 12 oxiopec 2B+D,

= eniBapuvon (diauhog eAeyxou CL) Twv 6 bit

Kabe oxioun 2B+D nepiexel 18 bit wc €&nc: 8 bit+ 8 bit + 2 bit
OkTw nAaiola oxnuaTi{ouv eva NoAU-nNAaiclo nNou onuaTodoTEITal JE
IFW=-3-3+3+3+4+3-3+3-3-3

Ta nAaioia ano NT1-npoc-dikTuo aneyxouv 60 £ 2 quat ano Ta
nAaiolo dikTuou-nNpoc-NT1

FW/IFW 12 x (2B+D) -

Ll

'l

1,5 ms



[MpwTeuov ISDN

= 2NMEIO NPOC OnNueio, ouvnobwc yia PBX
= 1.544 Mbps (23 B + 1 D)

BaoileTal otnv nAaiciwon DS-1, xpnoiponoisital o gpopeic T1
H kwdikonoinon ypapung eivar AMI pe B8ZS

B8ZS cival napa)\)\ayr] Tou AMI onou 8 ouvexn pnésvma
avTikaBioTavTal cmo 000 +-0-+ aav 0 nporwoupsvoq NAaAPOC nTav
OEeTIKOC (+) kai ano 000 — + 0 + — v 0 NnpPonyoUHEVOC NAANOC NTav

apvnTIkog (-)

= 2.048 Mbps (30B+1D)

BaoileTal o Eupwnaika npotuna (G.703)
H kwdikonoinon ypapung ivar AMI pe HDB3
B3ZS (f} HDB2) kai HDB3

KaBe 3 (n 4) ouvexn pndevika avtikadioTavrar ano 00V (i 000V) eite
BOV (1 BOOV), onou n emiAoyn MeTa&u Twv duUo yiveral wote diadoxika V
va £Xouv evaA\aooopevn NOAIKOTNTA



Mapadeiypata KwoIKOnoINonC
i YPAUHAG

+V

]|{}| ll Hl Hl {ll {}l I l| Hl Hl {}l 1}| 1}| Hl{ll{ll ]|1}|

AMI O 1 | or Inverse

AMI - alternate mark inversion

+r— — — — —
! —_—— | PP iy
III)B:‘ ':.' |_i i VBEEVE “i\I’ I I I ] 1 ] B I ] I"- 1 1 O Inverse

HBD3 - high density bipolar 3
V - violation
B - balance




Mop®n nAaiciou ISDN PRI

= Bopeioc Auepikn (kwdikonoinon B8ZS)

2 193 bits (125 ps) > |
1 8 bits—>+—8 bits—«—8 bits—>|

E- Time#1 | Time#2| Time#23
-~ e———— VAN )
N Y
B-Channels D-Channel

= Eupwnn (kwdikonoinon HDB3)

P 256 bits (125 ps) >

l«—8 bits —>}«—8 bits—»}«—8 bits—»] l«—8 bits —>l«—8 bits—»}«—8 bits—»] l«—8 bits—]
- Time#1 | Time#2 - Time #17 Time #18

A A v ) J
Timing Y e

& Sync B-Channels D-Channel B-Channels




Ynnpsmsq Kal I'IpO.)TOKO)\)\CI ISDN

S v
: S
Gl
Eqpappoyng
MNapoucia-
Znparodo-
ong . .
ogla peTagu
Zuvodou XPNOTWV
MeTagopag
: Q.931 X.25 | MeAlov
AikTUOU . .
Ze0ENg
AcSopivav LAPD (Q.921)
®uoiko 1.430) Basiclinterface sz asSiaPrmaryMnteniace

D-Channel H-Channels



Ynnpeoiec ISDN

MeprypagovTal HEGW TwV BacikwV IOIOTHTWV TOUC:

= TA XapakTNPIoTIKA TNC unnpeoiac (service attributes)
Ta xapakTnpIoTIKA €ival aveEapTnTa METAEU TOUC

« E€apTwvTal opwc ano tTnv unnpeoia (service dependant)
AlakpivovTal dUO €idn UNNPECIWV:

= Depouoec unnpeoieg (bearer services)
= TnAe-unnpeoicc (tele-services)
O1 CUNNANPWNATIKEC TPOMOMOIOUV WId BACIKn unnpeaia
= Mia oupn)\npwpaﬂm unnpeoia Ogv JNOPEI va NPOCPEPDEI
ano povn Tne
= Mia cupunANpWUATIKN UNNPEoia Ynopel va €ivai idia yia
NOAAEC BACIKEC UNNPETIEC



Ynnpeoiec ISDN (ouv.)

= [a Tnv unootnpiEn Twv unnpeoiwv ISDN anarrouvTal
KaTaAANAEC IKavoTnNTEC ano:
= To JiKTUO
= TO TEPUATIKO
= AAM\EC UNNPECIEC
= Ta NPOTUNA NEPIYPAPOUV TIC IKAVOTNTEC AUTEC VIA TO
OIKTUO Kal TEPUATIKO WC AEITOUPYIEC:
= XaunAwv otpwpatwyv (Low layer function — LLF)
= YynAwv otpwpdTtwv (High layer function — HLF)



i XapakTnpioTika Ynnpeoinv ISDN

XapakTnpIoTIKO

AuvaTeg TIhEG

Tponog Peradoonc NAnNpoPopiag
(Information Transfer Mode)

KukAwpa, Maketo, ATM

PuBpoc peTadoonc nAnpogopiac
(Information Transfer Rate)

PuBuoc bit yia peTaywyn KUKAWPATOC
AieAeuon (throughput) yia petaywyr nakeTou

IkavoTnTa PETadoonc nAnpogopiac
(Information Transfer Capability)

Wnpiakn nAnpogopia Xwpic NEPIOPICUOUC
dwvn, 'Hxoc (3.1, 7, 15 kHz), Bivteo

Aopn (Structure)

AkepaiotnTa: 8 kHz, povadac dedopevwy, XpovooxIoHwV
AdounTo

EykaTaoTaon enikoivwviag
(Establishment of communication)

Aitnon, Kpatnon, Moviun

SuppeTpia (Symmetry)

Miac kaTeuBuvonc, AUO KaTEUBUVOEWY CUUMETPIKO
AUO KATEUBUVOEWY ACUUUETPO




i XapakTnpioTika Ynnpeoinv ISDN

XapakTnpIoTIKO AuvaTec TIYEC

AlapOpwan enikovwviag >NUeio-Npoc-onueio, NOANAnNAG-onueia, EKNoPnn
(Communication Configuration)

AiauAoc kal puBuog npocBaong Ovoua diaulou kal pubudc bit

(Access channel and rate)

signalling access protocol layer 1-3, AvTioTOIXa NPWTOKOAAG

information access protocol layer 1-3

MAnpogopia xpnoTn dwvn, NXOC, Keinevo, TNAgopoloTunia, BivTeo,
(type of user information) videotex

layer 4-7 protocol AvTioToIxa NPWTOKOAAG NANpogopiac XpnoTn




OpiopOC XapakTnpIoTIKWV

Unrestricted Digital Information (UDI): Metagopa nAnpo@opiag
ouppouU bit oTov kaBopiopevo pubuo Xwpic aliayn

speech: wn@iakn avanapaoTtacn ewvnec KwOIKOMOINUEVNC CUUPWVA
ue npoadiopilopevo kavova (n.x. A-law, p-law)

3.1 kHz audio: ywngiakn avanapacTtacn nxou (0nwc gpwvn N
dedopeva oe diaulo pwvng eupouc (wvne 3.1 kHz ) cuppwva pe
npoadiopi{opevo kavova (n.x. A-law, p-law)

7 kHz audio (UDI with tones and announcements): ynelakn
avanapaoTacon nxou supouc (wvnc 7 kHz ouppwva pe
npoodiopI{OUEVO Kavova

15 kHz audio: wngiakn avanapaoTtaon nxou supouc {wvnc 15 kHz
oUp@wva Pe NpoodiopIlOPUEVO Kavova

video: L|Jr|cp|cn<n avanapamacn gIkovac Bivreo ocUPPwWva We
npoadlopI{OPEVO Kavova



OpIoPOC XapakTnpIoTIKwV (OuV.)

= 8 kHz integrity: 'OTav
= OTNV dlenagpn XpnoTn JapkapovTtal diaoTnuaTta Twv 125 ps
= Ta bit nou unoBaiAovTail evrog piag nepiodou 125 ps
napadidovTal EVTOC PIAac avTioToIxNG nepiodou 125 ps
= Service data unit integrity: ‘OTav

= TA NPWTOKOAAG OTNV dlenagr) xpnaoTn npoodiopiouv Tn
Hovada OEO0OEVWV

= Ta bit evTog ula%uovc'léaq'éeéouévwv napadidovTal o€

avTioToIXn povada OEOOUEVWV

= time slot sequence integrity: 'OTav
= OTNV dIENAPN) XPNOTN HAPKAPOVTAl XPOVOOXIOHEG YIa KABE
dlauAo npoofaonc
= TA PEPN TNG NANpOgoOpIag nou napadidovral ano TIG
XPOVOOXIJEC EXOUV TNV CEIPA KE TNV onoia oTaAbnkav




depouoec unnpeoiec ISDN

= O (pspoucsq unnpemsq (bearer serwces) EIVCII
UNNPECIEC UETAPOPAC ano TNV GKOMia TOU XpNoTn

= OI pepounec unnpeaiec nepIAauBavouv Povo
AEITOUPYIEC XauNAWV OTPWHATWY LLF

= O xpnoTnc pnopei va d1aAe€el NpwTOKOAG uwnAwv
oTpWUATWV (4 PeEXpP! 7) yia TNV €NIKOIVWVIA
= To ISDN dev emBaliel oupBaToTnTad TWV AVWTEPWV
oTpwudTwV (HLF) Twv XpnoTwv
SIT SIT
TE (— — TE

TedI0O PEPOUCAC UTTNPETIAG



depouoec unnpeoiec ISDN

s OI TUNMOMOINUEVEC (PEPOUTEC UMNPEDIEC
LETAYWYNC KUKAWPATOC NEPIAAUBAvouV:
= 64 kbps unrestricted
= dwvn
= 'Hx0 3.1 kHz
=« EvaAAaooopeva gwvn n 64 kbps unrestricted
= 2 * 64 kbps unrestricted
= 384 kbps unrestricted
= 1536 kbps unrestricted
= 1920 kbps unrestricted



depouoec unnpeoiec ISDN (ouv.)

= O Tunonompsvsq (PEPOUTEC unnpsolsq
LETAYWYNC NAKETOU NEPIAAUPAVOUV:

= NoNTEC KANOEIC KAl HOVIUEC VONTEC OUVOEDEIC
= 2NHATOd0TNON XPNOTN-MPOG-XPNOTN
» Ol TUNONOINUEVEC (PEPOUTCEC UMNPEDIEC

avauetadoonc nAaiciwv (frame relay)
nepiAapBavouv:

= Ynnpeoia avapeTadoonc nAaiciov (frame relaying)
= YNnpeoia peraywync nAaiciov (frame switching)




TnAe-unnpeoiec ISDN

O1 TNAE-UNNPEDIEC (tele-services) NPOO@PEPOUV NANPN
5UVCITOTF|TCI ENIKOIVWVIAG

Eivar ouvoAo )\slToupylwv MOU NPOOPEPETAl OTOV xpnOTn Kal

uAonoleiTal Je TN Xpnon OuvaToTNTWV OAWV TWV OTPWHATWV
OSI

Mia TnAe-unnpeoia XpnoIYonoIEl pia pepouca unnpeaia (N eva
LIKPO apIOuo ano nNpodiaysypapUEVEC (PEPOUCEC UMNPETIEC)
OTav xpnoiponoiouvTal NEPICOOTEPEG TNG HIAG (PEPOUCES

unnpeoiec, To OIKTUO NPENEI va NAPEXEI TNV ANAITOUMEVN
dlaAEITOUpYIKOTNTA

SIT SIT
TE | — TE

Tedio TnAe-uTTNPETiag



TnAe-unnpeoiec ISDN (ouv.)

TnAepwvia
Teletex (avraAAayn KwOIKONOINUEVWV KEILEVWV
teletex avapeoa og pvnPEC pnNxavnuaTwy)

Telefax 4 (avraA\ayn KwWOIKOMOINUEVWY KEIHEVWV
telefax)

Mixed mode (keipevo kal TnAeopoloTunia)

Videotex (avalntnon nAnpo®opiac Keiyevo/ypadika)
Telex

TnAepwvia 7 kHz (upnAng noioTnTac pwvn)

Teleaction (a&oniotn perapopd dedoPEVWV HIKPOU
OYKOU)



2UUNANPWUATIKEC UNNPEOCIEC

= Number identification
= Direct-dialling-In (DDI)
= Multiple Subscriber Number (MSN)
=« Calling Line Identification Presentation (CLIP)
= Calling Line Identification Restriction (CLIR)
= Connected Line Identification Presentation (COLP)
= Connected Line Identification Restriction (COLR)
= Malicious call Identification (MCID)
= Sub-addressing supplementary service
= Calling name identification presentation (CNIP)
= Calling name identification restriction (CNIR)




2UUNANPWUATIKEC UNNPEOCIEC

= Call offering supplementary services
« Call Transfer (CT)
= Call Forwarding Busy (CFB)
= Call Forwarding No Reply (CFNR)
= Call Forwarding Unconditional (CFU)
= Call Deflection (CD)
=« Line Hunting (LH)
» Explicit call transfer (ECT)




2UUNANPWUATIKEC UNNPEOCIEC

= Call completion supplementary services
= Call waiting (CW)
= Call Hold (HOLD)
= Completion of calls to busy subscribers (CCBS)
= Completion of calls on no reply (CCNO)

= Multiparty supplementary services
= Conference calling (CONF)
= Three-Party Supplementary Service (3PTY)
= Meet-me conference (MMC)



2UUNANPWUATIKEC UNNPEOCIEC

= Community of interest supplementary services
= Closed User Group (CUG)
= Support of Private Numbering Plans (SPNP)
= Multi-level precedence and preemption service (MLPP)
= Priority service (PR)
= Outgoing call barring (OCB)



2UUNANPWUATIKEC UNNPEOCIEC

= Charging supplementary services

= Advice of charge:
= charging information at call set-up time (AOC-S)
= charging information during the call (AOC-D)
= charging information at the end of the call (AOc-E)

= Reverse charging (REV)



2UUNANPWUATIKEC UNNPEOCIEC

= Additional information transfer supplementary services
= User-to-User Signalling (UUS)
= Mobility and modification supplementary services
=« Terminal portability (TP)
= In-call modification (IM)
= Screening supplementary services
= Address screening (ADS)



2upnepaouara

= H doun yia ouvdeoeic noAAanAwv onpueiwv OUCKOAEYE
ONUAvTIKa TNV KAaTAaoKeUn Tou €€0NAIGHOU

= TO PEYIOTO OPEAOC YIa TOV KaTavaAwTn BpiokeTal oTo 2 X 64
kbps

= H eicaywyn Tou ISDN ennpeaoTnke ano tn xpnon Tou Internet
oTa oniTia

= To ISDN 0Opioe yia npwTn popa Hia onuatodoaia npocfaonc
yia ynopiaka PBX

= AUTO £x€l UI0BeTNOEI eupewC!

» H onuatodooia ISDN exel enavaxpnoiyonoinbei o€ MOAAEC VEEC
epappuoyec (V5, 101wTika dikTua PBX, TnAspwvia IP, TnAe-
OUOKEWEIC, GSM kAn)
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