!'_ TnAepwvia

Integrated Services Digital Network
(ISDN)



i ISDN

= Integrated Services Digital Network
= MEPOC APXITEKTOVIKNG OIKTUOU
= Opiopoc npoofaonc oTo OIKTUO
= EnITpensl noAAAnAEC unnpeoiec NEow POVAdIKNG
npoofaong
= BaoileTal o€ npoTuna
= 2UoTdoslc ITU
= Proprietary uhonoinoeic




[MpooPacn oTo OIKTUO

NMapadooiakn TTpocaon

PSTN

2ZUYODOLUITIKOG 800

ZEOTIAULIOC

Anpéoio dikTuo dedopévwyv

ESwkeipeva KukAwpara (tie lines)

(P2 FX (Foreign Exchange)

KukAwpata dedopévv

NMNpoocBaon ISDN

ZUYOOOLINTIKOC TriAzwwviKd

HREVEIINS)

2eOTIAIULOC

(PEX

Anpéoio dikTuo dedopévwyv
PSTN

800

ESwkeipeva KukAwpara (tie lines)
FX (Foreign Exchange)
KukAwpata dedopévwyv



i NpdoBaon oTo dikTuo (CUV.)

= AUO €idn dlENapwv:
= Basic Rate Interface (BRI) (2B+Dy)
= Primary Rate Interface (PRI) (30B+D¢,)

= To BRI napexel duo diauAouc yia HeTagopda

nAnpo@opiac kai eva diaulo onuaTodooiac:

= AUO ave&€apTnTa TEPUATIKA UMOPOUV va
XpNOILOMNOINCOUV TauTOXpova Tov kabe diaulo
nAnpogopiac.

= O KUpIOC 0KOMNOC TOU KavaAiou onuatodoaiac ivai n
LUETAPOPA TWV NNVUNATWV ONPaTodoaiac npoc To
TNAEPWVIKO KEVTPO. ‘OpwG gival duvaTn Kai n
UETAPOPA OsOOUEVWV E TN HOPPN NAKETWV.




i OpoAoyia

= Aiauhoc B “Bearer Channel”
= 64 kbps

= MeTapepel nAnpo@opia (pwvn, dedopeva,
BivTeo, kAN)

= DS-0




i Opoloyia (Guv.)

= Aiauhoc D “Signaling Channel”

= 16 kbps | 64 kbps

= Metagepel evToAeg (onuaTodooia) peTa&u Tou
ouvOpouNTIKoU €€onAiopoU kal Tou OIKTUOU

= Mnopei va petapepel nAnpogopiec (TNAE-OpaceIC: TnAe-
EVTOAEC, TNAEUETPIA, TNAE-OUVAYEPHOUC)

= Enionc, ynopei va perapepel nAnpogopia (NakeTa) oTo
dNuoalio dikTuo dedopevwy (X.25)



i Opoloyia (Guv.)

= BRA/BRI (Basic Rate Access/Basic Rate
Interface)
= 2B+ D
= 2 X 64 kbps + 16 kbps = 144 kbps (xwpic TIC
£NIBapuVaEIC)

= 2X€0IA0UEVO Va AEITOUPYEI UE TO oUVNON
XAAKIVO ouvOpouNTIKO BPOXO



i Opoloyia (Guv.)

= PRA/PRI (Primary Rate Access/Primary Rate
Interface)
= 30 B + D (otnv Eupwnn), 23 B + D (oTic HMA)
= 2xedlaopevo va Asiroupyei 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 NPpwWTOKOAAWYV
onuatodoaiac yia npooacn oTo dIKTUO

s T PUNVUPATA TWV NPWTOKOAWV
LHETAPEPOVTAl HECW TOU KavaAiou D

= [podiaypagec oTpwpuartocg 2 and 3
= TauToonuec via BRA kai PRA



APXITEKTOVIKN OIKTUOU

= To ISDN ecival npodiaypagpn npooBacnc os
dIKTUO, Ol £va VEO OIKTUO!

Aixtuo Znuarodogiag
(Common Channel
Signalling Network)

YTNPECieg HETAYWYAS KUKAWMATOG

ISDN PRA
PBX

BRA | NT1

2T100gPOEUKTIKA KUKAWPATA

Anuéaio diktuo

Agdopévwv




i Qpéleisc ano 1o ISDN

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

= [1pOTUNOMOINUEVEC CUUNANPWUATIKEC
UMNNPETIEC PWVNG
= [1.X. CLID, npowBnon kKANonc, kKAM

= [1poTUNONOINUEVEC EVOEIEEIC MO TO OIKTUO

= [.X. EpPavion Aoyou anotuyiag TnG kKAnong,
KA



i Qpéleiec anod 1o ISDN (ouv.)

= [priyopn eykataoTaon KANoNG
= 2NuaTodoaia koivou diauiou (CCS) enmiTpenel
eniAoyn en-bloc
= Meiwon Xpovou KataAnynec KUKAWUATWV
= (AuvnTika) MIKPOTEPA KOOTN
= Hnio anoéoTlKn xpncn TWV KUKAWPATWV
ENITPENEI TN MEIWON TWV

= H duvatotnTa cuvduaopou PpwVvnc Kal
OeOOUEVWV HEIWVEI TOV apIBUO TwV
npooRacewv




>xeon Tou ISDN pE TIC UNNPECIEC

= PSTN (DID, DOD, 800)

= KAnoeic ano/npoc 1o PSTN nepiAaupavouv oAa
Ta €idn TWV
= H kivnhon dpouoAoyeiTal ano/npoc 1o PBX oT0
TNAEPWVIKO KEVTPO Peow TNG npoofaonc ISDN
= O diauloc D nAnpo@opei To kEvTpo/PBX via To €idoc
TNC NAnpoPopiac
= H nAnpogopia dev eival cuvdedepevn pe
OUYKEKPIJEVOUC dlauAouc B
= O1 neAarec sival ouvdpounTeC “vonTwv”
OUVOECEWV UE TO TNAEPWVIKO KEVTPO



>x€on Tou ISDN pE TIC UNNPECIEC
(ouv.)

s FX
= Ta KUKAWPATA KATAANyouv OTO KEVTPO OXI OTO

PBX
Eioepyopeveg

PRA

> ATTEPYOMEVEG
kAnoeig PSTN




>x€on Tou ISDN pE TIC UNNPECIEC

i (ouv.)

= E&wkeipeva kukAwpata (Tie trunks)

= Ta e€wkeipeva KUukAwuara Tepuatidouv 0To TNAEPWVIKO
KEVTPO

= O1 KANoeIC, xpnoiponolwvTac Tov diauAo D, dnAwvovTal
oav €EWKEIUEVEC

= H onpatodoaoia perarpensral o€ evroc-{wvnc (in-band)
N avaloyikn

. N

AvaAoyIKd KUKAwHATO

4. WYneiakd KUKAGMATO




>x€on Tou ISDN pE TIC UNNPECIEC

i (ouv.)

s AedOEVA HEOW PETAYWYNC MAKETOU
« 'OTav xpnoipgonolsitar o diauloc B yia dedopeva
viveTal aneuBeiac ouvdeon e To OIKTUO
OeOOUEVWV
= O diauhoc D pnopei va xpnoipgonoinBei yia
duvapikn npoofaocn oTo OIKTUO OEDONEVWV

s Packet Anpoéoio SikTuo
Handler SESOPEVIV

Host




>x€on Tou ISDN pE TIC UNNPECIEC

i (ouv.)

s AcdopEva HEOW PETAYWYNC KUKAWUATOC
= O1 npodlaypagec eniTpenouv n X 64 kbps, onou
n =1 pexpl 30
= EEQIPETIKO YIa EPAPUOYEC UE NPOTWPIVEC
avaykec yia eupoc {wvne
= AQIepwPEVEC (EUEEIC DEDOPEVWV
= O1 diauAol B pnopei va apiepwBouv (“nailed-

up”) wWOTE va napexouv ouvodeoelC n X 64 kbps
0€ OUYKEKPIYEVA OIKTUA




i AlapBpoEIC AvaPopac

S

NT1+2

T —e—

NT2

NT1

NT1+2

Z0W»n —

XAVOS-AmMmZ




‘-L AladikTuwaoelc ISDN

K TNAEQWVIKQ
_ AikTua
ISDN —
—  ECeidikeupévog
[M&poxog

2.UVOPOUNTIKOG :
ECOTTAIONOC ISDN




2nUeia ava@opac Kal
AeIToupyikeC opadec ISDN (1)

TE1 (Terminal equipment type 1) — ZuvdpounTIKOG
€EOTTAIONOG ISDN pE TNV TTPOTUTTOTTOINMEVN
Siera@n ISDN (1r.X. yn@IKaK6 ThAEPwVO)

Reference Point S (system) — Aietraeni Twv ISDN
TEPMATIKWV. AlaXwpilel AeIToupyieg XpRoTn atrd
AgiToupyieg Tou BIKTUOU

- S T U
NT2 (Network Termination 2) — Eugpuég oToixgio Reference Point U — Aietra@n petagu
TTOU PTTOPEI VA EKTEAEI HETAYWYN Kal ouyxév#pwon TNAEPWVIKOU KEVTpou ISDN ka1 NT1

(Méxpr TO Layer 3). 1.X. ynoiaké PBX i LAN

NT1 (Network Termination 1) — ®uoikég &

Reference Point T (terminal) — O eAdxioTOG (minimal) HAEKTPIKOG TEPUATIONOG OTIG EYKATAOTAOEIG TOU
xpnotn (Layer 1). ATTopovwvel Tov XpRoOTH a1rd

TEPMATIONOG ISDN OTIG CUVOPOUNTIKEG EYKATAOTACEIG h A .
TNV TEXVOAOoyia oTOo CUVOPOMNTIKO BPOXO




>NUEia avagopac Kai
i AEITOUPYIKEC opadec ISDN (2)

TE2 (Terminal equipment type 2) — ESoTTAICNOG
MN-ISDN. Atraitei Trpocappoyéa TeppaTikwy (TA)

TA (Terminal adapter) — Npoocapuo6del
TOV £EOTTAIONS uN-ISDN o1o NT2

Reference Point R (rate) — Opide1 Tnv dieTragn
mpPOog £EOTTAIONO6 un-ISDN (e.g. RS232)




2NUEIa avagopac Kai
i AeIToupyikec opadec ISDN (3)

O1 AeITOUpYIKEG ONADES PTTOPOUV ‘

I Znpeio avagopdc T I Va GUVBUAOTOUV OTO i510 OTOIXEIO

N

NT2+1 F————
R S
TE2

[

I 2nueio avagopdg S I




2nUeia ava@opac Kal
‘-L AeIToupyikec opadec ISDN (4)

""""""""""""""""""""""""""""""""""""""""""""

AVI‘|K£I oTOV XPNHOTN §‘ 29?7?7777 AvnKal oTOV napoxo
g s T U vV
NT2—+—NT1—+:— LT + ET

E E E 2uvOpPOUNTIKOG

. Bpoxog



2NUEia ava@opac Kal ZTpwuaTa

MovTéAo Avagopdg ' T.K.

S T u | Vv
-+ NT2 8— NT1 —@—— LT (& ET

MovTtéAo Asitoupyiag

3 3 3
D-Channel 2 2 2 . 2

1 /\ 1 1 /\ 1 § 1 /\ ' 1
B-Channel N N

1 1 &\ 1 1 % 1 1

\/ 7 VA




i >nueia avapopdac ISDN

TE2

TE1

TE1|—

TE1

TE2

S

TE2———

R
TA |——

NT2

(PBX)

SIT

NT1

BRA

S

NT1

PRA

2UVOPOMNTIKEG
EyKaTaoTAoEIG

2UuvOpOouNTIKOG
Bpoxog



= NT1 (Network Termina
= TepuaTilel TOV ouvOPO
= MeTaTponn KwdIKOMNOIr

‘L AEITOUpYIKEC opadec ISDN

tion 1)
INTIKO BPOXO
ong yia Jeradoon

= EniBAewn (yia ouvtnpr

on, ENOOCEIC)

« OcwpeiTal ouvOpouNTIKOC EEONAICHOC




i AEITOUPYIKEC OPAdEC (OUV.)

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

= TE2 (Terminal Equipment 2)
= E€onAiopoc un oupBatog pe ISDN
= Anaitei TA

= TA (Terminal Adaptor)

= MNapexel dlanepec yia dlapopeTika TE2
= M.x. RS-232, X.21, V.35, Video, kAn.



i AEITOUPYIKEC OPAdEC (OUV.)

= NT2 (Network Termination 2)
= 2UVNBwWC eva PBX
= [lapexel AeIToupyieC HETAYWYNC
= XeIpileTal NpWTOKOAA OTpWUATOC 2 Kal 3



i NpdoBaon oto ISDN

= 2TO ONMEIo avagopac S:
= RJ-45 (Ceuyoc Anwnc kar peradoonc)
= Mnopei va napexel Tpo@odoaia oTIC CUOKeEUEC TE
(duvnTIKO)
= 'OTav unapyouv nepiIocooTEPEC TNG Miac ouokeuec (TE),
AsiToupyel aav bus (S-bus)

= KaAunTel anooTaosic:
= 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 dEXETAI NAPAANNAEC CUOKEUEC
(extension phone)



i NpdoBaon oto ISDN (ouv.)

= To onueio avagopac U dev eival Hepoc TNG
apxiTektoviknc ISDN
= 2TO onueio avagopac U (BRA)
= Ta npoTtuna dlapepouv ava xwpa
= 2XE0IA0UEVO VA XpnNoIYonolel Toug dIaBECIPoUC
ouvOPOUNTIKOUC BPOXOUC
= AinAaywyoi, apopTIoTOI

= Mexpr 5,5 km
= 2TO onueio avagopac U (PRA)
= 27NV Eupwnn E1, oTic HNA T1 (DS-1)



2TNV Npa&n ol AOYIKEC AEITOUPYIEC
* uAonolouvTal oTov I010 EEONAICUO

S
S

Avaloyiko

Avaloyiko

RS-232




* duoikd oTpopa TEL

MeTaTpoTtrl avaAoyikou-
Yyn@iakou

EAeyxos  Asdouéva
B2

Metaywyrg MeTaywyn
KUukAW- NMakéTou
HOTOC

‘EAgyxog
D-Channel

S-Bus lNMoAutrAsgia






‘L duoikn dienagn ISDN

= 2UvOEON UETAEU
TEPUATIKOU €E0NAIOUOU
(TE) kai e€&onAiopou
TEPUATIONOU OIKTUOU

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

= H Anwn kai peradoon
LETAPEPOUV TAUTOXPOVA
dedouEva kal onuaTa
eAEYXOU




Alaypappa (ualikng dlenagpng

= H xpnon Twv akpodekTwv
d, &, Feivan e I
UMOXPEWTIKN (b b
= H Tpopodoaia Tou TE
YiVETal HEOW TWV C,d Kal c O— 4+
e,f (KukAwpa (pavmoua) — ;( — ;li |
H NoAIKOTNTA Transmit d - Receive
CIVTIOTpE(PETCII O-E Receive I :I: Transmit
n£p|0p|0‘r||<€q KCITCIOTCIOEIQ | ¢ e |
= H nnyn 2 sival npoalpeTikn ;l__( " (}j -
= Hnnyn 3 dev eivai
T U I O I O | r] IJ EV n Power [ & 777777 -(g)i Power
sink 2 source 2




i HAekTpIkR npodiaypa®ry ISDN

= 21N O1enaen S (192 kbps)

= MMANpw¢ appidpopn (full duplex) icooTaBuiopevn

LHeETAdoon, HEOW OUO YPAUHWV (OINAQYWYWV)
= Mn-1000TaBuIopEVN, N.X. RS-232 Xpnoiyonolel vav aywyo yia
TO ONMa Kal hia €va yia Tn yeiwon
= Alagopikn onuatodoTnon AMI
= AVOeKTIKOTEPO OTOV BOpUBO, Napayel Aiyotepo B0puPo
= 21N dienagpn U (160 kbps)

= [TANpw¢ appidpopn PETAdoan o€ eva (elyog aywywv

Baoiouevn o€ akupwon nxouc (echo cancellation):

= Kal 01 OUO NAEUPEG OTEAVOUV TAUTOXPOVA Kal apalpwvTag ano
TO AdPBavouEVO Onpa auTo nou £0TEIAGV BPICKOUV auTo Nou
e0TEIAE N AAAN NAsupa!

= Alagopikn onuaTtodoTnon 2B1Q



i MAaioio ISDN oTtn diena®n S

= [MAaioia Twv 48 bit pe pubpuo 4000 popec ava sec PeTa&u
TE1 ka1 NT1, dnAadn, €va nAaioio kaBe 250 ps

= 2UVOAIKOC puBuoc 192 kbps

= O OUYXPOVIOUOC ENITUYXAVETAI JE NApaBIacelc NG
kwodikonoinonc AMI (Alternate Mark Inversion)

Binary values c1001T1T00011

Line signal —

t—»



i Mop®pr nAaiciou ISDN

48 bits in 250 micrecseconds

(™Y

NT to TE
DL FLBIBIB1B1B1B1IE1B1E D A Fy N B2B2B2B2B2B2B2B2E D ME1B1B1B1B1B1B1B1 E D S B2BZB2B2ZB2B2B2BZE D L. F L

1
. |

— 2 bits offset I [ I “

|| TEtoNT |

D L|F L B1B1BIB1BIB1BIBI L D L. Fy L B2B2B2B2B2B2B2B2L. D L B1B1B1B1B1BIBIRI L. D L B2B2B2B282B2B2B2L. D L F L
I: [ Hgn | | | | L
‘ T1820660-93/d03
t—»

F = nAaiciwon

L = DC balancing

D = diauloc D

E = nxw kavaAiou D

F, = Bon®ntikn nAaiciwon
N = 10 avTtioTpogo Tou F,

B1 = diaulog B1

B2 = diauAocg B2

A = Evepyonoinon

S = diauhoc S

M = MoAAanAn nAaiciwon
(ouvnBwc 0)



i >UyXpovIoUOC nAaioiou ISDN

= Epgavion duo napafiacswv og diaoctnua 14 bit
= To F bit €ival undev, ahAa pe AaBoc noAiIkoTNTa
= [a avTioTaduion (Je oKono Tn MNJEVIKNA HEON TIUN) TO
AaBoc unodev akoAouBeital ano To DC balance bit (L)

= TO NpwTO PNBEVIKO nou akoAouBei To L 1) aTn
xelpotepn nepintwon 1o Fo+N (NT npog TE) n Fp+L
(TE npoc NT) €xel kal auTo AaBoc NoAIKOTNTA
= Znueiwon: 21N dlenagpn S o kwdikag AMI eival
AvVTECTPAPUEVOG: ONUATOOOTEI TO AOYIKO LNOEV UE
€VaAAaOOOUEVOUG NAALIOUG, EVW TO AOYIKO €vd
AVTIOTOIXElI O€ JUNOEVIKN TAON



i Mop®r nAaiciou ISDN (ouv.)

= O1 TeAeiec (OinAa oTa L bit) dnAwvouv Ta pepn
TOoU NAaiciou nou IcooTtaBuifovtal kata DC
ave&éaptnTa

= H anokAion 2 bit eival oe oyeon pe 1o TE
= H avTioToixn anokhion oto NT pnopei va €ivai

ueyaAutepn Aoyw kabuoTepnonc d1adoonc

= Kabe neunTo F, bit oTn kateuBuvon TE npog NT
xpnoigonoleital w¢ bit kavaiiou Q eav
e(papuoleTal noAAanin nAaicioon (M=1)




i Mop®r nAaiciou ISDN (ouv.)

Ta bit emBapuvonc Tou NAaICiou HETAPEPOUV TNV NXW TNC
nAnpogopiac Tou kavaAiou D kabwc kar nAnpogopia
eAEYXOU KaTavalwong

To TepuaTiko kataAaBaivel 0TI To NT €AaBe Ta bit Tou kavaAiou
D BA&novTac Ta bit nxouc E

To NT avtiypagel kabe D bit nou Aappavel oto enopevo E bit

To A bit xpnoiponoigital yia eAeyxo TNG KaTavaAwaonc 10xXU0C

= Meow TOU A bit, To dikTuo dilaTalel Ta T€p|JCITIKCI va
ansvepyonomeouv Kal va |J€TCIBOUV o€ KCITCIOT(]GF] xapn)\nq
katavalwonc, ano OI'IOU |Jr|opouv va EEE)\GOUV EITE LUETA ano
EVTOAN TOU OIKTUOU EITE YETA AMNO EVEPYEIA TOU XPrOTN

O1 diaulol S kar Q, xpnoluonoIouvVTal Yia ENITAPNON Kal EAEYXO



2NUATa EVeEpyonoinong

NT mrpog TE TE mpog NT

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

INFO 1 ZuvexEg onua he TN Hopon
+0,-0,1,1,1,1,1,1, 1

INFO 2 lNAaioio pye 6Aa 1a bit Twv
dlauAwv B, D, kai D-echo ica e 0,
10 bit A TiBeTan ico pe O, Ta bit N kai
L oUpewva JE TOUG KAVOVEG
KwOIKOTToinang

INFO 3 Zuyxpoviouéva TTAaioia pe
dedopeva aToug diauAoug B kai D

INFO 4 lNAaioia pe dedopéva oToug
dlauAoug B, D, kai D-echo, 10 bit A
TiOeTal ioo pe 1




‘-L YAuaTa evepyonoinonc (ouv.)

INFOO

INFO1

INFO2

INFO3

INFO4




i NpdoBaon oTov diauAo D

AkolouBeiTal d1adikacia nou eNITpenel NPOoPRacn He n
ocipa

H diadikaocia e€aopaAilel 0TI povo eva TE Ba katalapel
Tov diaulo oTav dUO Ol NEPIOTOTEPA Npoonadouy

TE nou dgv £xouv kATl va oTeiAouv oTeAvouv diapkwc 1"
(dnA. TinoTa)

To NT otav dev €xel KATI va OTEIAEI OTEAVEI EITE CUVEXWC
“1"” eite onuaiec "01111110”

To NT avTiypagel ke D bit nou Aaupavel oTto enduevo E
bit



i NpooBaocn oTov diauho D (ouv)

To evepyo TE napakoAouBei TN nxw Tou D PeTpwVTAC Ta
dladoxika “1” (uerapAntn C)

H apibunon Eavapyiler eav AngOei “0”

O hNXaviopoc NPoTEPAIOTNTAC ENITPENEl o€ eva TE va
ueradwoel eav C >= X1 yia ynvuuarta onuatodoaoia
(katnyopia 1) site eav C>=X2 yia 6Aa Ta aAAa pnvopaTa
(kaTnyopia 2)

= X1=8 (X2=10)

>€ NEPINTWON EMTUXOUC heTadoong, X1=9 (X2=11)

Evw vivetal yetadoon 1o TE napakoAouBsi Tnv nxw Tou D
kal eav To AappBavopuevo E bit dev eival To 1010 pe To D bit
nou oTaAdnke, oTauaTa aueowd Tn petadoon (avixveuon
oUykpouaonc)



i MeTadoon otn dienaen U

= 2TV EAAGOa Xpnoiponolsital KwdiKkonoinon
2B1Q ouppwvn pe To ETR 080, ANSI T1.601-

1992

= O puBuoc peradoonc eivar 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

ol|=|=|o

3




‘-L MeTadoon otn disnaopn U

10

PO S R R

00 00

...........



MAaioio otn dienapn U

= To nAaigio anoteAeital ano 120 TeTpadika ouppoAa (quat)
LETAdIOONEVA EVTO(; 1,5 ms
= KaBe nAaioio nepiexel:
: !g Ae€n nAaiciwong (FW = +3 +3 -3 -3 -3 +3 -3 +3 +3) Twv 18
It,
= 12 oyiopec 2B+D,
= eniBapuvon (diauhoc eleyxou CL) Twv 6 bit
= Kabe oxioun 2B+D nepiexel 18 bit w¢ €€nc: 8 bit+ 8 bit + 2 bit

= OkTw NAaiola oxnuatidouv eva NoAU-nAaiclo nou
onpaTOBOTslTal ue IFW =-3 -3 43 +3 +3 -3 +3 -3 -3

= Ta nAaiola ano NT1-npoc-dikTuo aneyouv 60 £+ 2 quat ano Ta
nAaioio OIKkTUou-NPoc-NT1

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

Ll

'l

1,5 ms



i NpwTevov ISDN

= 2NMEIO Npoc onueio, ouvnBwc yia PBX
= 1.544 Mbps (23 B + 1 D)

BaoileTal otnv nAaiciwon DS-1, xpnoiponoisital os gpopeic T1
H KwélKonoinon ypapune eivar AMI pe B8ZS

B8ZS eival napaAiayr) Tou AMI onou 8 ouvexn UNdevika
avtikaBioravrar ano 000 + — 0 — + £av 0 NPONYOUHEVOG NAAUOG
nrav BeTIKoG (+) kar ano 000 — + 0 + — €av 0 NPONYOUHEVOG
NaAhog NTav apvnTikoc (-)

= 2.048 Mbps (30B+1D)

BaoileTal o Eupwnaika npotuna (G.703)
H kwdikonoinon ypappng sivar AMI ye HDB3
B3ZS (1) HDB2) kar HDB3

KaBe 3 (n 4) ouvexr) pundevika avTikabiotavrar ano 00V (n 000V)
eiTe BOV () BOOV), onou n eniAoyn peTa&u Twv dUO YIVETAl WOTE
dladoxika V va £xouv evaAAacoopevn NOAIKOTNTA



Mapadeiypara Kwdikonoinong
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Mop®n nAaiciou ISDN PRI

= Bopeioc Apepikn (kwdikonoinon B8ZS)
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Ynnpeoiec kal npwTokoAAa ISDN
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i Ynnpeoiec ISDN

= [epiypapovTtal Jeow TwV BacikwV I0I0TATWV TOUC:
= TA XApaKTNPIOTIKA TNG unnpeaiac (service attributes)
= Ta XapakTnpIoTIKA €ival aveéapTnTa PHETA&U TOUC
= E€apTwvTal opwc anod Tnv unnpecia (service dependant)
= AiakpivovTal duo €idn unNnpecIwV:
= Pepouoec unnpeoiec (bearer services)
= TnAe-unnpeoiec (tele-services)
= O1 CUNNANPWHATIKEC TPOMNOMNOIOUV HIa Bacikn unnpecia

= Mia GU|JI'I)\I‘]p(D|JCITIKI‘] unnpeaia dev UNopEi va npooPepOei
ano Povn TnG

= Mia ocupgnANpWUATIKN UNNPECIa KNopEi va €ivai idia yia
NOAAEC BACIKEC UNNPETIEC




i Ynnpeoiec ISDN (ouv.)

= [1aTnv unomnplﬁn TWV unnpemwv ISDN anaitouvTai
KaTAAANAEC 1IkavoTNnTEC ano:

= To OIKTUO
= TO TEPUATIKO
= AAN\EC UNNPETIEC
= Ta npoTuna neplypagouV TIG IKAVOTNTEG AUTEG YIa TO
OIKTUO Kal TEPUATIKO WC AEITOUPYIEC
= XapnAwv otpwpaTtwv (Low layer function — LLF)
= YynAwv otpwpatwyv (High layer function — HLF)



i XapakTnpioTika Ynnpeoiwv ISDN

XapakTnpIoTIKO

AuvaTec TIYEC

Tponoc peradoonc nAnpogopiag
(Information Transfer Mode)

KUkAwpa, Makero, ATM

PuBpoc petadoonc nAnpogopiac
(Information Transfer Rate)

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

IkavoTnTa PMETAdoonC NAnpogopiac
(Information Transfer Capability)

Wneiakn nAnpogopia Xwpic nePIopIGHOUC
dwvn, 'Hxoc (3.1, 7, 15 kHz), Bivteo

Aopun (Structure)

AkepaioTnTa: 8 kHz, povadac SedoueVWY, XpOVOOXIOHWY
AdounTo

EykaTaoTaon enikoivwviag
(Establishment of communication)

Aitnon, Kpatnon, Moviun

>uppeTpia (Symmetry)

Miac kaTeuBuvonc, AUO KaTEUBUVOEWY CUPHPETPIKO
AUO KaTEUBUVOEWY ACUPMETPO




i XapakTnpioTika Ynnpeoiwv ISDN

XapakTnpIoTIKO

AuvaTec TIYEC

AiapBpwaon enikovwviag
(Communication Configuration)

2nueio-nNpoc-onpeio, noAAanAa-cnpeia, eKknopnn

Aiauloc kal puBuoc npooBacng
(Access channel and rate)

Ovoua diauAou kal puBudc bit

signalling access protocol layer 1-3,
information access protocol layer 1-3

AvTioToIXa NPWTOKOAAG

MAnpoopia xpnaTn
(type of user information)

dwvn, NXoc, Keipevo, TnAsopoloTunia, BivTeo,
videotex

layer 4-7 protocol

AvTioTolxa NpwTOKOAA NAnpo@opiac xpnoTn




i OpIopdC XapakTnpIoTIKMV

Unrestricted Digital Information (UDI): MeTagopa
n;&pocpoplaq ouppou bit oTov kaBopiouevo pubuo XwpIG
aAAayn

speech: wn@iakn avanapaocTaon Gwvrg KWOIKOMOINUEVNG
oUpQWva e np006|0p|C0|J£vo kavova (n.x. A- Iaw H-law)

3.1 kHz audio: yngiakn avanapacTacn rxou (0nwg ewvn
dedopeva o€ dIAUAO PwVNG EUpouG (wvng 3.1 kHz ) oupgpwva
ue npoaodlopilopevo kavova (n.x. A-law, p-law)

7 kHz audio (UDI with tones and announcements): yneiaxm
avanapaoTaon nxou gupoug fwvng 7 kHz oupgwva pe
npoodiopi(OPEVO Kavova

15 kHz audio: yngiakr avanapaoTacn rxou eupoug {wvng 15
kHz ouUppwva pe np006|0p|C0|Jsvo Kavova

video: wn@Iakrn avanapaotaon €IKovag BIVTEO oUppwva He
npoaélopl? OMEVO Kavovda



i OpIoPOC XapakTnpIoTIKOV (CuV.)

= 8 kHz integrity: 'Otav
= oTnVv dlEnagpn XpnoTn |JCIpKC'IpOVTCII dlaoTnuarta Twv 125 ps
= Ta bit nou unoBalhovTal evtog piag nepiodou 125 ps napadidovral

EVTOC HIac avTioToixng nepiodou 125 ps

= Service data unit integrity: ‘Otav

Ta_ NPWTOKOAAG aTnv dienagn XprnoTn npoadiopiCouv Tn povada
6860p£voov

Ta bit evrog piag povadag dedopevwy napadidovTal o€ avTioToIxn
uovada dedopevwyv

= time slot sequence integrity: ‘OTav

oTnv dIENagr) XpnoTn HApKApovTal XPOVOOXIOHEG yia KABe diauAo
npooBaonq

Ta pEPN TNG NANpo@opiag nou napadidovTal ano TIG XPOVOOXIHEG
£XOUV TNV O€Ipa YE TNV onoia oTaAénkav



i dépouoec unnpeoiec ISDN

O1 pepouaec unnpeoiec (bearer services) €ival unnpeoieg
LUETAPOPAC ano TV oKonid Tou XpnoTn

O1 (PEPOUCEC UNNPECIEC NEPIANAUPAVOUV HOVO AEITOUPYIEC
XapunAwv oTpwudTwyv LLF

O xpNoTNC KNopei va JIaAEEEl NpWTOKOAAG uwnAwyv
OoTPWHATWV (4 YEXP! 7) yIa TNV ENIKOIVWVIA

To ISDN dev eniBaAAel cuhBaToTnNTa TWV AVWTEPWV
oTpwpaTwV (HLF) Twv xpnoTtwv

SIT SIT

TE TE

Tedio PEPOUCAC UTTNPETIAG



i dépouoec unnpeoiec ISDN

= OI TUNONOINUEVEC (PEPOUTEC UMNNPETIEC HETAYWYNC
KUKAWUATOC nepIAauBavouV:
= 64 kbps unrestricted
= dwvn
= 'Hyo 3.1 kHz
= EvaMaooopevn @wvn / 64 kbps unrestricted
= 2 * 64 kbps unrestricted
= 384 kbps unrestricted
= 1536 kbps unrestricted
= 1920 kbps unrestricted



i dépouoec unnpeoiec ISDN (ouv.)

= Ol TUNONOINUEVEC (PEPOUTEC UNNPEDIEC NETAYWYNC
NAKETOU NePIAaUBAvouv:
= NonTeC KANOEIC Kal JOVIUEC VONTEC OUVOETDEIC
= ZNHaTodOTNON XpPNoTN-NpoG-XpnoTn

= OI TUNOMNOINUEVEG (PEPOUTEG UNNPETIEG

avaperadoong nAaiciwv (frame relay)
nepiAappavouv:

= Ynnpeoia avaperadoonc nAaiciov (frame relaying)
= Ynnpeoia peraywyng nAaiciwv (frame switching)



i TnAe-unnpeoiec ISDN

O1 TnAg-unnpeaieg (tele-services) npoopEPouv NANPN
duvaToTNTA ENIKOIVWVIAC

Eival ouvoAo AsIroupyiwy nou NpooQEPETAl OTOV XProTh
Kal UAOMOIEITAl JE TN XPNON duvaTOTHTWV OAWV TWV
oTpwHATWV OSI

Mia TnAe-unnpeagia xpnoigonolei pia pgpouca unnpeoia (n
£va HIKPO apiBuo ano npodiaysypappEVES (PEPOUOEG
UMNNPEOCIEC)

‘OTav XpNnoIPonoIouVTaAl MEPICOOTEPEG TNG HIAG (PEPOUCEG

UMNPECIEG, TO OIKTUO MPENEI VA NAPEXEI TNV ANAITOUMEVN
OIaAEITOUPYIKOTNTA

SIT SIT
TE |— — TE

Tedio TNAE-UTTNPETIAC



i TnAe-unnpeoiec ISDN (ouv.)

TnAepwvia

Teletex (avral\ayn KwdIKONOINUEVWV KEINEVWYV teletex
avapeosa o€ PVNPEC HNXAVNHATWVY)

Telefax 4 (avraAAayn kwdikonoinuevwy Kelipevwy telefax)
Mixed mode (keipevo kal TnAeopoloTUNIA)

Videotex (avalntnon nAnpogopiac Keipevo/ypadika)
Telex

TnAepwvia 7 kHz (uwnAng noioTnTac ewvn)

Teleaction (a&onmiotn petapopa 6€dOPEVWV HIKPOU OYKOU)



i SUMNANPWUATIKEC UNNPEDIEG

= 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)




i SUMNANPWUATIKEC UNNPEDIEG

= 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)




i SUMNANPWUATIKEC UNNPEDIEG

= 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)



i SUMNANPWUATIKEC UNNPEDIEG

= 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)



i SUMNANPWUATIKEC UNNPEDIEG

= 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)




i SUMNANPWUATIKEC UNNPEDIEG

= 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)




i YupnepaouaTa

H dopr) yia ouvdeaelG NOANANAWY ONUEIWY OUOKOAEWE
0I’]|JCIVTIKCI TNV KATAOKEUN TOU €€0NAIGUOU

kngIOTO OpeAOC yIa Tov katavaAwTn BpiokeTal oTo 2 X
PS

H elcaywyrn Tou ISDN ennpeaoTnke anod Tn Xpnon Tou
Internet oTta oniTia

To ISDN 0OpIoe yia npwTn ¢opa pia onuartodoaia

npooBaonq yia ynoplaka PBX
AUTO £XEl UIOOETNOEI supswq'

H onpatodooia ISDN &xel enavaypnoigonoinBei o€ NOAAEG
VeeG epappoyeg (V5, 1d1wTIKa dikTua PBX, TnAspwvia IP,
TnAe-ouokewelc, GSM kAn)
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