!'_ TnAepwvia

>nuatodooia Kevrpwyv



i YUoTAuaTa onuatodooiac CCITT

= No 4 (1954) Eupwnn

= Movodpoun

= Kwdikac duo ouyxvotnTwv evroc {wvng (2040 Hz, 2400 Hz)
= No 5 (1964) AINNeIpWTIKEC 1 OOPUPOPIKEC TUVOETEIC

= Apgidpopn
= [MoAUGUXVIKOC KwdIKAC (2 ano 6) ouxvoTNTWV evToc {wvnc yid
onuaTodooia evrapieuTwv (Npoc Ta EUNPOC)

= Mia ) dU0 CuxVOTNTEC YIa onuaTodoaia Ypauung
= No 6 (1968) Auepikn, €6vIkn kai d1EBVNC

= Ap@idpopn

= Koivoc diauloc onuatodoaiac (2,4 kbps 1 4 kbps)

= 2NuaTa Twv 28 bit



>uoTnuarta onuatodoaoiac CCITT

= R1 (1968) Apepikn

= AuQidpopn
= [MoAUGUXVIKOC KwdIKaC (2 ano 6) ouxvoTNTWV evToc {wvng yida
onuaTodooia evrapieuTwv (Npoc Ta EPNPOC)

= Mia ouxvoTnTa yia onuatodoaia ypauung evroc (wvnc (2600 Hz)
= R2 (1968) Eupwnn, aAAou

= Movodpopun (avahoyikec (eueic), Augidpoun (wnoplakec (EUEEIQ)
= [MoAUGUXVIKOC KwdIKaC (2 ano 6) cruxvomT(ov evToc {wvng yia
onuaTtodooia evrapieuTwy (MPoc Ta EYNPOC Kal Npoc Ta Niow)

= 1 ouxvotnTta yia onuatodoacia ypauung ekToc (wvng (3825 Hz)



i YUoTAuaTa onuatodooiac CCITT

= No 7 (1980) EBvikn kai diebvnc yia ISDN
= AUQIdpopn
= Kovocg diauloc onpatodoaoiac (64 kbps)
= 2NPaTa peTafAnTou pnkouc (akepaia byte)
= Xpnon oToifac NpwTOKOAWV



i 2NUAaTodoaia KEVTPWV

= AlakpivovTal dUo (PACEIC Kal aVTIOTOIXEC
OnNUaTodO0UiEC:

= £YKATAoTAoN KANONC (onuaTtodooia EVTaNIEUTWY,
register signaling)

= eNITPNON Ypauung (onuatodooia ypappng, line
signaling)

= Ev yével, Ta onpa eykaraocTaonc dlapEPOUV ano Td
ONUATa €NITAPNONC



i >Nuatodoaia ypauune

Znpara enimnpnong ypapung

H @aon Tn¢ enimrypnongc ap)(lCa LUE TNV o)\OK)\npu)on
NG 6poquovnonq Kal TEAEIWVEI PJE TOV TEPUATIOHO
TNG KANONG

KaTta Tnv ¢paon NG £NITAPNONG N onuaToéoola
e)\syxsl TNV KCITCIOTCIOr] TWV KUKAQUATWV Kal
OXETIKWV UE AUTA Opyavwv

H onuatodooia ypapuunc napayel kar Tnv
nANPoMOPIa XpEWONC

H @aon Tnc enitnpnong TEAEIWVEI PIE TOV
TEPUATIONO TNG KANGONG



:L 2NUAaTod00ia EVTANIEUTWV

= 2€ NaAaioTepa kevTtpa (crossbar, relay)
xpnoigonolouvtav evrapieuTec (registers) yia tnv
anoBbnkKeuon TwV ENIAEYOUEVWV WNPIwV
= Ol eVTaIEUTEC EAeUBEPWVOVTAl WOTE VA
Xxpnoipgonoinbouv ano AaAAeC KANCEIC
= 2TA YNPIAKA KEVTPA Ol AEITOUPYIEC AUTEC
eKTEAOUVTAI ANO NPOoypappaTa

= O dIaxwpIoPOC auTOC £XACE TN ONUAcCia Tou oTa
WnN@IaKa KevTpa



i Channel Associated Signaling (CAS)

= BaoiCeTal oTIG IDI0TNTEG TWV NAEKTPIKWY KUKAWHATWV NOU
oulvn)e|Covmv OTA NAEKTpoNNXavika kevtpa (crossbar,
relay

= H onparodoaoia Kal Ta KUKAWHATAa CUCXETICOVTAl HECW TNG
noAunAe&iac d1aipeonc Xwpou, GUXVOTNTAG N XPOVoU
(space, frequency or time division multlplexmg)

= [oAunAegia diaipeong xwpou: KABE KUKAWHA (PWVNG OXETICETAI E
avTioToIXO KUKAWNA anuatodoaiac

= 2NaTaAn xaAkou odriynos o aAAa 0XI’]|JCITCI noAunAe&iag
= 2g TDM kai FDM n Bgon Tou d1auAou pwVrG OpiCEl TO OXETIKO
diaulo onuaTodoaoiag

= [.x. oTo PCM n oxiopn 16 peragepel onuaradoaia Kai n dopr Tou
noAu-nAaiciou (multi-frame) opicel Tn GUCXETION SIAUAWY PWVHG
kal onuaTtodoaoiag



>Nuatodoaia Kata dlaulo
i (Channel Associated Signalling)

Extended Super Frame=24 Frames

A

Bit Frame
A 6th
HE B 12th
A - 1
D 24th

dwvn - ;
Tny. Algudivoswv EmiBAeyn Znp. AieuBivoswy
(DTMF) On/Off Hook (Dial Pulse)




>nuatodoaia Kata diaulo
i (Channel Associated Signalling)

E-1
/ Time Slot 0 / Time Slot 16

EmiBAsyn 2nu. Aiguduvoewyv

D
el On/Off Hook (Dial Pulse)

2nM. Aigubuvoeswyv
(DTMF)



i SUoThua R2

= MeTa&u Twv ouotnuatwv CAS, To nio
d1adedopevo gival To R2

= To ouoTnua R2 €ival To nio eEeAIyUEVO PETAEU
Twv avaloyikwv cuoTnuatwv CAS

= [MpoTunonomnenke ano tnv ITU-T

= To ouoTnua R2 xpnoiponolsi eEavaykaoueva
(compelled) onuara
= O anooToAEAC OTEAVEI CUVEXWC TO ONUA MEXP! VA
enaAnBeuBei and Tnv aA\n nNAsupa



i E€avaykaopévn onuatodoTnon

Apxn onuarog

[iveTal avTIANTITO TO ONa

Fivetal avTIANTITA N eTaARBeuon ApXiCel n atroaToAn TNG eTTaANBeuaNg

To onua oTauatd

[iveTal avTIANTITO TO TEAOG TOU ONNATOG
2TAMATA N ATTOOTOAN TNG €TTAARBEUONC
[ivetal avTIANTITO TO TEAOC TNG £TTAARBEUONC
Apxilel n atTTOOTOAR VEOU ONUATOG



2NUaTodooia EVTAuIEuTwV R2

= 2TO Gé'll)OTF]HG R2 n onuatod0Tnon €ival ano akpo o€ akpo (end-
to-en

= O1 EVTAUIEUTEG TV EVIIAUECWV KEVTPWV CUAAaQuBAvouv Tnv
avaykaia nAnpogopia yia Tn_dpouoAoynon_kal CuvdeouV Ta
KUKAwaTa gwvng woTe va diapifadovral dlapavwg Ta unoAoina
onuarTa npoc Tov NPoopICHO

= To ouoTtnua R2 yxpnoiuonolsi kwdikonoinon MF

= Ta onpara MF eivar ouvduaopog duo (anod oUVoAo &E))
OUXVOTATWV

= H npog Ta epnpog (forward) kar npog Ta niow (backward)
KaTeuBuvan exouv To OIKO TOUG oUVOAO €€ GUXVOTNTWV

= [lapayovral 15 dlapopeTIKA ONpaTa yia kabe kareuBuvon rnou
OLICIﬁOI'IOIOUVTCII o€ OUO KATNYopieC

= TO akpo TNG AnNwnc opilel TNV KATNyopia onUATwV NOU aVAUEVEI
= ETOI KAOE onua va ynopei va xpnoiuonoindsi duo Popec!



2NUATa NPoc Ta EUNPOC

forward

>nua Ouada I (a) Opada I (B) Xprion
1 FaAAika Wnoio 1
2 AyyAika Wnoeio 2
3 Mepuavika Wngio 3 (a) npéyTo ofpa ot diebveig
4 Pwoikd Wneoio 4 KANOEIG
5 Ionavika Wnoeio 5
6 Wnoio 6
7 Wneoio 7
8 Wneio 8 (B) €KTOC NPWTOU OAPATOC OFE
9 Wnoio 9 OIEBVEIC KANOEIC
10 AIaKpPITIKO Wn®io Wneoio 0
11 AkoAouBei eVOEIKTIKO XWPAG, anaiTeital MpdoBaacn os TNAEPWVATPIA
KaTaoToAeUG NXOUC
12 AkoAouBsi evOEIKTIKO XWpPac, Oev anaiTeital MpdoBaacn os TNAEPWVNTPIA, 1
KaTaoToAeUG nXoUC ApvnTIKN €nairnBeuaon
13 KAron eAéyxou MpooPaacn o€ eEoNANIOPO EAEYXOU, N AlaBEaipa yia AAeG YAWOOEG
Aev nepiexeTal S50puPpopIKr SUVOEDN
14 AKOAOUBEI EVOEIKTIKO XWPAC, XpnoIUonolsiTal Anaiteital kataoToAeUG nxouc,
KaTaoToAEUG NXoUg MepiEXeTal SOPUPOPIKT) GUVIEDN
15 TEAOC NAAU®V TEAoOC TAUTOTNTAG




>nuara npoc Ta spnpoc (forward)

?ﬁpa Opada II Xpnon
1 JUVOPOUNTAC XWPIC NPOTEPAIOTNTA
2 JuvOPOUNTAG ME NPOTEPAIOTNTA
: E€onAiopog ouvtnpnong EBVIKEC KAOEIC
5 TnAepwvnTpia
6 MeTadoon 0edoNEVWV
7
8
9
10
11
12
13 AIGBéOIpG'YIG €0viIKkn
Xpnon
14
15




i SAuata npoc Ta niow (backward)

>Aua | Ouada A Xpnron
1 >TeiAe enopevo wnoeio (n+1)
2 EnavaiaBe nponyoupevo wneio (n-1)
3 AlguBuvon oupnAnpwOnke, aAayn o€ katnyopia B
4 ZUp@pOpNaON oTo €6VIKO JIKTUO
5 >TeINe KATNyopia KaAoUVTOG
6 AlebBuvon cupgnANpPwONKE, anokaTaoTaon oUVOEaNC PWVNG
7 EnavaiaBe npo-nponyoupevo yneio (n-2)
8 EnavaAaBe npo-npo-nponyoupevo wngio (n-3)
9
10
11 >Teile KWOIKO XWPAG KAAOUVTOC
12 2TeiNe KWOIKO YAWOOAC ' '
13 >1eile €i00G KUKAwPATOC (n.X. 00pUPOPIKO) MOVOKXEOZ:EGVE'Q
14 XpelaleTal kaTtaoToAeUC NXoUC;
15 JUppOpNON




iZﬁpaTa npoc Ta niow (backward)

>Aua | Opada B Xpnon

1 E6vikA xpnon (oupBato pe B6)

2 >Teile €101KO TOVO NAnpogopiag

3 KaTeIAnupevn ouvdpouNTIKN YPAUKNn

ZUppoOpnaoN
Mn XPNOILONOIOUNEVOG apIBOG

EAeUBEPN ouVOPOUNTIKI YPAUMN, XPEWOE

ZUVvOPOMNTIKN YPAUKN €KTOG AsiToupyiag

4
5
6
7 EAeUBepn ouvdpounTIKA Ypauur, dwpeav
8
9

12 AiaBeoiya yia €Bvikn xpnon




>Nuata ypappunc (avaioyika)

= Ta onuarta peragepovral (eUén npog (eu€n (link-by-link)

= 2TNV AVaAoyIKn €kdOXN TOU OUCTHHATOG R2, N KwdIKOMOINGon onuatwy
ypauune BacileTal otn peBodo tone-on- “idle’

= Ta KUKAwPaTa o€ KaBe kaTteuBuvon avayvwpifouv Tnv unapén n pn
TOVOU €KTOC TNC (wVNC (poovnq

= O TOVOG OTNV NPOG Ta EUNPOG KATEUBUVON apalpeiTal TN OTIYHN TNG
KATAANWNG Kai oTnv Npog Ta nicw KaTteubuvan Tn OTIYMN TNG
anavrTnong

= Ta KUKAWPa anoAueTal 0Tav ENAavEPXETAl 0 TOVOG OTNV NPogG Ta
EUNPOG KATEUBUVOT, TO OMNOIO NPOKAAEI TNV €NAvodo Kal TNV rnpog Ta
niow KaTeubuvon

= Eav n anoAuon &ekivioel anod Tov KAAOUUEVO, O TOVOG ENAVEPXETAI
NpwTa TNV NPOG Ta Niow KATEUBUVON KATOMIV ENAVEPXETAl OTNV
Npog Ta EUNPOG KATeUBUVON EITE OTAV EYKATAAEINEI O KAAWV EITE YETA
Kkanola kabuoTepnon



i YAuATa ypappunc (avahoyika)

KataoTaon KUKAWPAToq >NUaTodoTNoN
Mpoc Ta epnpo¢ | Mpoc Ta niow
Avevepyo Tone-on Tone-on
KaTeIAnuuEvo Tone-off Tone-on
Anavtnon Tone-off Tone-off
AnoAuon npoc¢ Ta Niow Tone-off Tone-on
AnoAuon Tone-on Tone-on or off
ANOKAEIOUEVO Tone-on Tone-off




i SAUATa ypapung (wneiaka)

Ta onuarta perapepovTal (UEN nNpoc (euén (link-by-link)
XpI’]OI|JOI'IOIOUVTCII Ta bit 0I’]|JCIT0500ICIC; popewv PCM atnv npoc
TA EUNPOC KAl TNV Npoc Ta Niow KaTeubuvon

To a, bit npoodiopidel TNV KATAOTACN TNG CUVOPOUNTIKNG
YPAMMNC TOU KAAOUVTOC

To bf bit napsxa £va Tpono unodeiEnc BAGBNC oTnv Npoc Ta
EUNPOC KATEUBUVON

To aj, bit CIVTIKCITOI'IpICEI TNV KATaoTaon ThG OuvOPONNTIKAC
Ypauunc Tou kahoupevou (on hook, off hook).

To by, bit deixvel TRV kKaTAANWN TOU €EONAICUOU PETAYWYNG



i SAUATa ypapung (wneiaka)

KataoTaon >NUaTodoTNoN
KUKAWHATOG Mpoc Ta unpoc Mpoc Ta niow
a b a b
AVEVEPYO 1 0 1 0
KatelAnuuevo 0 0 1 0
EnaAnBsuon kataAnync 0 0 1 1
AnavTtnon 0 0 0 1
AnoAucon npoc Ta niow 0 0 1 1
AnoAuon 1 0 on1l 1
ANOKAEIOUEVO 1 0 1 1




‘L XpAon Thc oxIounc 16 oto El

I multi-frame = 16 frames

EO T KT K2 K3 KL |KES JKE KT TKS | KO TKIOJKIT [KIZ2ZE13| K14 K15
/ | frame = 32 time slots (odd frame)
To| 71| T2 T3l Ta Lol el trl 1sl 1o Irtoltiidrizlmi a4l raslrielr iz T1e| T ol tzo{ Ted teel T2al Te4 Tl Tael T T2RIT
KL YVouee channels | - 13 " YVouee channels 16 - 30

S

Frame alignement
time slot TO

.

B1lEZ| B3| EB4| Es| BE|ET]ES
cl1ralllodoinoln
T [Data bits for mgt
. 1 _ -|.|-
CRC -bit Far end alarm

AN

29 TBIII|T31

Signaling

time slot T16

E1| E2]| B3| B4) E5| BG)ET| EB
alblcld]lalb]c
"~:hi”1”_f| || Channel 16
signaling signaling
bits hits




Xpnon Tn¢ oxiounc 16 oto E1

1 multi-frame = 16 frames

K&

K7 | K&

KO K10 K11 K12 K13

K14 K15

K

O1 K1 K2]) K3

ke

K5

-_—__'_‘—'—\—__

/

T~

time slot TO

Frame alignement \

E1|E2

Ez| B4| BS) B&| EV

E&

U I

o110

1

1

imn even frames

‘ 7 bits for ahgnement

CRC -b

it

Signaling
tume slot T16

E1| B2 E3] B4] BS

G| ET| B&

m

o]l oy o

U

Multi-frame
aliznement
in frame O

Al 1] 1

Multi-frame

alarm

I frame = 32 time slots (even frame)
i 1 RE REl ) R ] i R R G i GE RE T E R R R IER I I I I B S T‘EDITE‘I
KL Voilce channels 1 - 15 MA Voice channels 16 - 30 P

E1| BEZ2] B3| B4| BS| BG| ET

E&

Yolce Sample
amplitude value

polarity

Applies only to KO, other
even numbered, look at the previous slide



>NuUaTodooia YETa TNV
i £YKATAOTAON KAACNC

= 2Td GUOTI’]LICITCI CAS |J€TCI TNV €yKATAOTAGCN TNG K)\nonq, Td
TEPUATIKA eV UNOPoUV va dwoouv AAAN EVTOAR €KTOC TNG
anoAucng TNG OUVOEONC

= AUTO OoQeiAeTal OTO KAEIOIHO TNC ONUATOOOTIKNG OUVOEDNC
LETAEU TNAEPWVOU Kal KevTpou (ol EVTAUIEUTEC anoAuovTal)

= [a va napakap@Bei, To KEVTPO NPENEI va eNITNPEI Tov diauAo
PWVNC Kai va avayvwpidel Tnv UnapEn onuatwv DTMF péoa
oTn Pwvn EITE N cuvépopnTlKn KapTa va avayvcop|C£|
avacrrpocpsq ™G I'IO)\IKOTnTCIq (rnou oényouv OTNV KataAnwn
£VOC EVTAUIEUTN KaTa Tn OIApKEId TNE KANONC)




[epiopiopOl TWV AVaAoyIKWV
i ouoTnuaTwv onuartodooiac (1)

= MikpOC apiBuoc onuaTwv
= AUOKOAIQ €10aywYNC VEWV UNNPECIWV
= MIkpOC apIBPOC UNNPECIWV
»« H onuaoia Twv onuatwv €€apTaTtal ano Tnv KaTaoTaon
(context dependent)
= AuokoAia dounuEVOU NpoypauuaTiopou
= H onpatodooia eAEyxel TNV KATAOTACH TWV NOPWV TOU
KEVTPOU O€ NOoAU xapnAo eninedo
= [MoAUNAOKOC EAEYXOC pONG
= AnarrouvTal XwpIoTEC CUOKEUEC YIA TNV avayvwpion Kal
LETAPPaon Twv onuatwyv R2 kai DTMF



[epiopiopOl TWV AVaAoyIKWV
ouoTnuUaTwyv onuartodooiac (2)

= O diauAoc pwvnc kai o diauloc onuaTodoaiac sival
OTATIKA OUVOEDEUEVOI
= APXITEKTOVIKOC MEPIOPIOHOC
= Aev unapyel onuatodooia eav dsv kataAn@Bei diauAoC PwVNC

= AuokoAia s)\syxou TNC KANONC YETA TNV EYKGTCIOTCIGI"] (ol
EVTAMIEUTEC anoAuBnkav kal o diauAoC PWVNG LHETAPEPE
anoKAEIOTIKA pwVN)

= [MoAAEC €BvikeC napalAayeg
= Apyn

= Mn OIKOVOWIKN Xpnon TwV NOpwV ToU OIKTUOU



i MelovekTripaTa CAS

= CAS onpaivel onuatodoaia evroc {wvng navw ano Ta idia
(PUOIKA KUKAWPATA OMNouU PETAYETAl N pwVN

H onuarodooia eivar eIk
—\_/—,\_  omuarasioia Gev eivar s o

: , , TNV EYKATAOTAOT) TOU KUKAWLATOG LIE TO
2ZUVOEOT) LUETAYWYIC KUKAWLATOG FIDONYOULEVO KEVTO

= CAS £xe1 0UO Baoika PEIOVEKTNMATA:
= H eykaTaoTaon KUKAwPAToc €ival noAu apyn

= 2nNuaTodooia npoc/anod Baoceic dedopevwyv Oev €ival NPaAKTIKA
duvatn

= EykataoTraon KUKAWPATOC MEXPI TN BAoN Kal JETENEITA anoAuon



i >nuatodooia SS7

>nuaTtodooia
SS7



>NuaTodoaoia koivou diauAou No 7
Common Channel Signaling No 7 (557)

= H onpaTtodooia YETAPEPETAl OE XWPIOTO dIKTUO aro
TN WV

= H onpaTodooia unopei va OUVEXioEl KaTa TN
OIApKEIa TNC KANONC

= 2npaTodooia Kal HETAEU KEVTPWY Mou dev
dlacuvdeovTal aneubeiac
= AoQpaA&ia:
= TOVOI EVTOC Cd)vr]q BonBouv phone phreaks oe andrec
= 2NUaTodoasia EKTOQ (wvnc nio aocpa)\nq

= To diKTUO SS7 €ival HETAYWYNG NAKETWV (N PV
LETAYWYN KUKAWPATOC)



>NuaTodoaoia koivou diauAou No 7
Common Channel Signaling No 7 (557)

= [EvIKNC Xpnonc, O1EBvwC NpoTUNOMNOINUEVN
onuatodooia Koivog dlauloc onuaTodoaoiac

= Eival oxediaopevn yia nANpwc wn@laka KevTpa
(SPC)

» [apexel a&ioniorn peradoon NANPoOPopIac Xwpic
anwAeleg ) OINAacIacuo

s O XEIPIOPOC PNVUPATWVY ano UnoAoyIOTEC ival nio
£UKOAOC O€ OXEON ME TO XEIPIOPHO MF onuaTtwv



>NuaTodoaoia koivou diauAou No 7
Common Channel Signaling No 7 (557)

= Wneiaka ynvupara
= AnEpPIOPIOTOC apIOUOC oNUATWV

= H kaBuoTepnon YET €NICTPOPNC TWV UNVUNATWV
o€ dilaulo 64kbps cival nepinou 50 ms

= AJEANTEOC XPOVOC YIa Evapén Tou KwOwVIOUOU HETA
TNV €niAoyn

= XpnoIYonolei TNV NAQICIWON TwWV NPWTOKOAAWV
HDLC

= [Mapexel uwnAn epedpeia Ypauuwy Kal OTOIXEIWV



H Baon Tou SS7 €ivail eva
£EEIOIKEUPEVO OIKTUO DEQOUEVWV

signaling transfer point (STP):
LWETAYWYOI NAKETWV Tou OIKTUOU SS7
ZeU&eic onuaTodooiag

+

signaling control point (SCP):

O1 “unnpeoiec” —<

BpiokovTal 0w

signaling point (SP): = [oy
aneuBeiac xpn =
akpa dIkTuou SS7

Mpoooxn: epedpeia oTa aToixeia SS7



2UVOEDEIC ONUATOod00Iac

m ALECEC
= 'Eppeoec (napepBarierar STP)

= Associated mode

= Ta pnvupaTta nou oxetiCovTal ge duo SP Ta&ideuouv oe (euén nou
Ta ouvdeel aneuBeiac

s Non-associated mode

= Ta unvuuaTa nou O'XETICOVTCII ue duo SP TGElésuouv o€ OUo N
neploooTePEC (eVEEIC v OgIpa Nou dIEPXOVTAl HECW AAAWV SP

= Quasi-associated mode

= EI0Ikn nepinTwon Tou non-associated, onou n diadpoun €ival
OUYKEKPIMEVN Kal oTaBepn yia kanoia Xpovikn nepiodo



2TPWHA NPWTOKOANWV
i SS7 2 nuatodoaia ISDN
OSI Layer

XPNOTEG TOU SS SS7 Level
7
| TC User /
TC User: ol um\psoisg/ﬂﬁ{':z | | | IIB
iokovTal edw — TC
b o — ul 13| [s Level 4
TC: onparodoTikég ouvdéoei [Layer4-6 p| Y U
HN OXETIKEC HE KUKAWMATA (empty) P P
SCCP
Eup |
SCCP: (amo)moAUmAeln r Network Level 3
TPOC TTOAAEC €PAPHOYEC
Layer 2 ) Data Link >MTP | Level 2
_Layer1 | Physical Level 1

MTP: To dikTUO ) \ J

o0cdopévwy ToU SS7



MNapadeiyya npwTOKOAWY

MAP, Mobile Application Part
ISDN User Part MpWTOKOAAO EQAPUOYIC YIa KIVATH
(ISUP) TNAEPwVia

Transaction Capabilities Application Part

MPWTOKOAAO EPAPHOYNG (TCAP)

SS7 yia Tn diaxeipion
OUVOEOEWV PETAYWYT

XpnoTng



Mapadeiypa avrioToixiac OSI

>T10iBa MovTeAo
MPWTOKOAAWV d1aoTPWHATWONC
SS7 OSI

MAP | - D
TCAP I PAPHOY

ISUP Mapouaiaong
>uvodou

MeTapopdc




User Parts (UPs)

= [1a TNV gykaTaoTacn, anoAuon KANOEwv Kal ENKANGn
OUMNANPWHATIKWY UNNPECIWV
= TUP - Telephony User Part
= TO NaAalOTEPO KAl anAoUCTEPO
: Eevn<éq napaAiayec!

= Ta pnvuyaTa avTioToIXoUV GTOUG dIaUuAOUG VNG HECW TNG TIMNG
Circuit Identification Code (CIC) o€ kaBe pnvupa

= ISUP - ISDN User Part
= unootnpilel kAnoeic ISDN
= pwvn, 64kbps, KAn
= MAP - Mobile Application part
= Xpnoigonoigital ato GSM n.x. yia enikoivwvia HLR - MSC
= [apexel Tn dlaxeipion KIVNTIKOTATAG



i KUpiec Aerroupyiec MTP (1)

= Level 1: MeTtadoon

= Level 2: LAPB (napaiAiayn Tou HDLC)
= MAaiciwon cupewva pe 1o HDLC

= 'EAeyyog AaBwv, avapeTadoon, diara&n oeipdc,
enaAnBeuon, CIVI)(VEUO[] BAaBNc (evENc kal avakapwn

= Level 3:
= KaTtapepiopoc gpopTiou oTi¢ (gu&eic onuaTodoaiac (SLS)

= ApOUOAO r]crr]I ota STP kai napadoon ota User Parts
(Routing labe

= H 6p0|Jo)\oyr|or| BaoileTal o€ kwdikouc Twv 14 bit
(Signalling Point Codes)



i KUpiec Aerroupyiec MTP (2)

= Alaxeipion Kivnonc onuaTtodoaoiac:
« MeTanTwon (eu&ewv (link switchover) xwpic
anwA&Ia PNVUPAaTwy!
= AnokataoTtaon (apxikncg) (euénc
= Ava-dpopoAoynon
= A\&ITOUpYIEC NETAYWYNC: avadiaTta&n Tou
OIKTUOU onuatodoaiac



i Eidn pnvupatwv MTP

= MSU (Message Signal Unit) LI>2

= HETAPEPEl OOOPEVA OTA AVWTEPA OTPWHATA
= LSSU (Link Status Signal Unit) LI=1,2

= UnvupaTta MTP peta&u yerrovikwy SSP
= FISU (Fill In Signal Unit) LI=0

= OTAV OEV UNAPYXEI KATI AANO va oTeiAel!

= JIKpa FISUs -> peyaho @opTio onuatodoaoiac!




Eidn pnvupatwv MTP

MSU (Message Signal Unit)

Control

LSSU (Link Status Signal Unit)
F CK LI | Control | F

FISU (Fill-In Signal Unit)
F CK LI | Control | F

LSB MSB



i Service Information Octet (SIO)

= KaBopilel Tnv epappoyn (user part nou 6a napalapel
TO PNvVUpQa)
= SI - Service Indicator (4 bit)

= SCCP  (0011)
« TUP  (0100)

- ISUP  (0101) Mpuwro bit
TTPOG
= BISUP (1001) ueradoon

= Sub-Service Field (4 bit)

= NI - Network Indicator (2 bit) + 2 spare bit
= International (00, 01) + 2 kpaTnueva yia JEANOVTIKEC XPNOEIC
= National (10, 11) + 2 yia €6vIKn Xpnon

2 2 4 Y bit
NI Spare SI




i Signalling Information Field

= AedopEva PunvupaToc onuaTtodooiac

= MNkoc ano 2 byte pexpi 272 byte
= LI=63, €av TO PYNvVUPa €XEl NEPICOOTEPA TWV 62

yte

= Mexpl 268 byte nAnpogpopiac nepav Tou
routing label

= H pyopen Tou €€aptaTtal anod Tnv epapuoyn
(User part)




Message Signaling Unit (MSU)

= F Flag = LI  Length indicator
= BSN Backward sequence number = SIO Service information octet
= BIB Backward indicator bit = SIF Signalling Information field
= FSN Forward sequence number = CK Check bits
= FIB Forward indicator bit
l Byte
1 [MpwTo bit
BIF BSN 2 P0G —
3 METAOOON
LI 4
SIO 5
L6
SIF 7
Routing Label —
CK




i Snueia onuaTodooiac

= 2TOIXEIa OIKTUOU OXETIKA PE TN oNUATOd00Id
npoodiopiovTal HECW HOVAdIKWV KWOIKWV
Signalling Point Code

Signalling Point (11.x. o€ Baon dedopEvwyY
OIKTUOU KIVNTAG TNAEQWVIAG)

Signalling Point (n.x. TeppaTiopog onparodoaiac
0€ TNAEPWVIKO KEVTPO)

ISUP




i Kwdikoi onueinv onuatodooiac

= Ta pynvupata SS7 nepiAaufavouv nAnpoPopia
dpouoioynonc MTP routing label

= EniTpenel Tn dpopoAoynon Tou PnvUPaTog Npoc Tov
NPOOPICHO
= Ynapyxouv 4 €idn routing label
= A yia ynvupuara diaxeipiong MTP
= Byla TUP
= Cyia ISUP (oxeTi{Opeva Pe KUKAwPATa)
= D yia pnvuparta SCCP



i MTP Routing Label

= 'OMNol o1 TUnoI nepIAappavouv:

4 14 14

SLS OPC

DPC

SLS - Signalling link selection (yia kaTtavoun Tou QopTiou)

DPC - destination point code
OPC - originating point code

[MpwrTo bit

TPOG
METAOOON




i Kwdikoi onueinv onuatodooiac

MSB < —> LSB o , ,
S0 A1e6vn OIKTUAG (KaI TA rNEPICOOTEPA £6ViIKA)
Olktua onuarodooiac (ITU-T):
e 14-bit Destination Point Code (DPC)
DPC OPC 14-bit Originating Point Code (OPC)
OPC 4-bit Signalling Link Selection (SLS)
OPC SLS
: , EBvika dikTua onuarodooiac ornv Bopeio
Aedopeva PNvUpAToq , ]
onuarodoaiag Apgpikiy (ANSL).

24-bit DPC and OPC, 5-bit SLS code

Mop®pn SPC yia diebvrc npoopiououc:

Zone Area/Network Sp M.x. 2-004-1 yia 7o diebveg
3 bit 3 bit 3 bit TNAEPWVIKO KEVTPO OE00AAOVIKNG




Ta SPC pnopouyv va
avayxpnaoipgonoinbouyv

AieBveg SPC = 277

SPC = 277

SPC = 277 avTioToixei o€ O1aPOpPETIKA onueia onuatodoaiac o
dlapopeTIKA €nineda

To nedio Service Information Octet (SIO) deixvel kata ndoo To DPC kar OPC
gival dIEBVNC N €BVIKOC KWOIKOC onueiou onuaTodooiag

EBvikO

LI | Control F

F CK SIF



i SCCP

» EnekTeivel Tn dIkTUAKN UNnpecia Tou MTP

= To MTP xpnoipgonolei kwdikouc Twv 14 bit yia TIC
OIEUBUVOEIC
= A&V ENAPKOUV YIAa TO OUVOAIKO OIKTUO

= To SCCP opilel naykoouiec dieubuvoelc (Global
Title) enekTeivovTac TOUC PNXAVIOHOUC
d1euBuva10d0TNONG

s Aev oxeTi(eTAl UE TOUC OIAUAOUC (PWVNC

= Mnopei va onuaTtodoTNOEl YEYOVOTA NOU O&V
oXeTifovTal Y KANOEIG



i SCCP

To SCCP anaiteital otav YeTa@epeTal nAnpo@opia HeTa&y
TNAEPWVIKWOV KEVTPWYV Kal BACEWV OEOOUEVWV

Mia Baoikn Acitoupyia Tou SCCP €ival n yeTagppacn Twv
naykoouiwv dieubuvoewv (GT)

To kevTpo yvwpilel Tnv GT (n.x. apiBuoc 800) aAa dev
yvwpilel To DPC Tn¢ Baonc dedopevwy nou oXeTi(eTal JE TNV
GT

To SCCP perappadlel Tnv GT oto STP (800 => DPC) kai 10
unvupa SCCP unopei va dpopoAoynOsi npoc Tn Baon
OeOOUEVWV

KevTpo I STP >‘ Baon 6¢d. I




‘-L MeTappaon ota STP

» H peTappaon Twv GT cup@epel va yiveral o STP
avTi O HEPOVWHEVA KEVTPA

= Aiya STP pe peyaAn npowOnTIKN 10XU avTi NOAAG
KEVTPA

KevTpo Kévtpo I

Database I STP
KEvTpo KEvTpo I




* Mnvupata SCCP

MTP routing label
Message type code

SIF




i AlsuBuvoeic oto SCCP

= To SCCP avayvwpilel TpiwVv 10wV dIEUBUVOEIC
« GT (Global Title)
= SSN (Sub-System Number)
= DPC (Destination Point Code)

= H popopn npoodiopileTal ano Tov address
indicator (1 byte)

8 7 6 5 4 3 2 1 bit

Reserved for | Routing GT indicator SSN DPC
national use Indicator indicator indicator




i Global Title (GT)

= To GT anoTteAeiTal ano Ta emAexBevTa wnepia n
Kanoia aAAn popgpn dieubuvonc nou dev
avayvwpileTal ano 1o OikTuo anuatodoaiac SS7

= AnaitTeiTal
OpoloAoYN
OIKTUOU Or

JeETa@paon Tou GT NPOKEIPNEVOU va
Osi TO avTIOTOIXO UNVUNA €ni TOU
pnatodooiac SS7

= H perappaon Tou GT kaTtaAnyel o€ eva DPC n pia
vea SSN kai GT



Global Title (GT)

8 7 6 5 4 2 1
Routing GT indicator SSN DPC
Indicator indicator indicator

Signalling Point Code

Numbering Plan

Global Title address information

bit



i Sub-System Number (SSN)

= To SSN npoodiopilel T =

uno-cucoTnua User Part,

n.x. ISUP, n pia epappoyn
AE peow Tou TC (To TC
dev €ival opaTo ano To
SCCP)

= ONwCG ol Bupec oto IP

= 'Otav 10 DPC deixvel TO
owoTO SSP, To SSN deiyvel
ToV GXETIKO SCCP “User”.

= To SSN €xel XwpNTIKOTNTA
yia 255 KwOIKoug

SSN

1 - SCCP management

2 - TUP

3 - ISUP

4 - OMAP - Operation and Maintenance AP
5 - MAP - Mobile AP

6 - MAP/HLR

7 - MAP/VLR

8 - MAP/MSC

9 - MAP/EIR - Equipment Id reg

10 - MAP/AUC

11 - ISUP/SS ISUP supplementary services
15...31 reserved international use

32...254 reserved national use

255 reserved expansion



i Address Information

= TNAEPWVIKOC apiBuUOC N TauTOTNTA
ouvopounTn
= IMSI (E.212)
= ISDN (E.164, E.163)
= Mobile Hybrid (E.214)



i Labeling

Xpr]0||.|or|0|ouvm| MOAAEC |.|£9060| yia va GUGXETloE)ouv Ta
unvuphara onuaTtodooiac Je Kanola CUYKEKPIYEVN KANoN N
ouvaAAayec (transaction)

[la ynvuparta oxeTi{opeva pe KukAwparta, (n.x. TNAEPWVIKN
kAnon), To TUP (kar ISUP) xpnoiuonoiouv 1o CIC oav €TIKETA
TOU PNVUMATOC

>e pepIkec dladikaoiec Tou ISUP, xpnoiuonolouvTal ava@opec
kAnoeic (call references) yia To CUOXETIOUO UE TIC KANCEIC

To SCCP xpnoionolgi TOMIKEC avapOPEC

To TC yxpnoiponolei TauToTNTEC ouvaAAaywv (transaction
identities) kal TautoTNTEC enikAnonc (invoke identities)



Mapadeiypa xpnonc SCCP

= To kevTpo KIivnTNG TNAe@wviac (MSC) BeAel va Bpel
TnVv oikeia Baon (HLR) Tou xpnoTtn HECW TOU
International Mobile Subscriber Identity (IMSI)

AeiToupyia SCCP/GTT

STP L.«
SCCP SPC = 32 SCCP
MSC oTnv Abnva I HLR otnv MaTpa I
SPC = 82 SPC = 99
ArEpYOLEVO Lnvuua. Enséepyaoia oro STP:

OPC =82 DPC = 32
SCCP: IMSI global title

To pnvupa napadideral oo yia peragpaon (GTT)
To SCCP Bpiokel To DPC Tou HLR: DPC = 99




i ISDN User Part (ISUP)

= To ISUP ypnoiyonoieiTal yia Tnv
£YKATAOTAON KAl anoAucn ouvOECEWY
LETAYWYNC KUKAWUATOC
= MOVO JeTa&U kevTpwVv (NOTE PETAEU KEVTPOU
kal Baonc dedopevwV)
= 'Ox1 povo yia ISDN (kataAAnAo kai yia PSTN)




Aopn pnvuuartoc ISUP

SIO (1 octet)
Routing label (4)
CIC (2) Navra napov os pfivupa in ISUP
Tunoc¢ pnvupaTog (1) M.x., ynvupa IAM
YNoxXpewTIKO 0TABEPO PEPOC

YNoxpewTiKO PETABANTO MEPOG | M.x., kaAoUpevoc apiBuoc (xpnoTtne B) oto

MpoalpeTIKO PEPOC urivupa IAM
12 14 14
TUP cc SIS OPC DPC
16 4 14 14
cIC sLS OPC o
ISUP | |
[pwTO bit
npog

MeTadoon




i Aopn pnvupatoc ISUP

= 270 ISUP ka1 TUP peTa 1o routing label akoAouBel
TO Circuit Identification Code

= Ta KUKAwparta n x 64kbps oxnuaridovrar navra
HE 01a00XIKeG oXIoueG, woTe eva CIC (To
HMIKPOTEPO) VA EMNAPKEI

= To CIC d¢evel Tov diauAo yia Tnv KANon PE auToVv
TNC onNUaTodooIac
= O evac dev Ynopei va unapxel Xwpic Tov aAho

= H deopeuon Tou CIC dnpioupyei npoBAnua
dlaAeiToupylac ye cuortnuata IP Telephony



i Alapopd PeTa&u SLS kar CIC

= To nedio SLS (4 bit) oTo routing label kaBopilel TN
(eUEN Ueow TNC onoiac JETAPEPETAl N NAnpoPopia
TNG ONUATOod00IacC

= To nedio CIC (16 bit) npoodiopilel Tn oxioun TDM N
KUKAWA PE TO 0mnoio OXeTI(ETAl TO MNVUNA

onuaTodooiac
Zeu€&n onuaTodoaoiac

/

KevTpo |




i MnvUpaTa ISUP (1)

= Initial Address message (IAM): Mrjvupa oTnv npog
Ta EUNPOG OIELBUVON YIa va apyioel N KataAnyn
TWV ANEPXOHEVWV KUKAWHATWV KABWGE Kal aAAn
U%ETIKI} HE Tn OPOPOAOYNON TNG KANONG

npogopia

= Address Complete Message (ACM): Mrvupa oTnv
npog Ta niow d1EuBuvon Mou deiXVel OTI OAa Ta
anapairnTa Yneia yia tn 0popoAoynon TnG KANoNG
£XOUV An@POel

= Answer message (ANM): Mrvupa oTnv npog Ta
niow d1EUBuUvVON Mou dEIXVEN OTI N KANON
anavtnonke



i MnvUpaTa ISUP (2)

= Release message (REL): Mnvupa npoc onoiadnmnoTe
dl1eUBuvon nou deixvel OTI TO KUKAWUA £XEl TEOEI o€
AVEVEPYO KATAOTAON Kal €ival ETOILO va anoAubei
ue TN Anwn Tou RLC

= Release Complete message (RLC): Mnvupa npoc
onoladnnote dleuBuvon o€ anokpion Tou REL

= Subsequent Address Message (SAM): Mnvupua oTnv
npoc Ta eunpoc dieubuvon rnou akoAouBei To IAM
Kal petapepel emnAgov nAnpogopia yia Tov apioyo
TOU KAAOUMEVOU



i MnvUuaTa ISUP (3)

= Call Progress message (CPG) Mnvuua npogG
on0|C|6nn0T€ 6|€u6uv0n KCITCI v EVEPYO 5ICIpK€ICI
™G KANoNCg nou dnAwWVel OTI CUVEPN YEYOVOC NOou
nNpenel va avapepoel

= Charge information message (CRG): anupa NnpocC
onoliadnnoTe dleubuvaon yia AOYoucC XpEWONC TNG
KAnongG

= Connect message (CON): Mnvupa oTtnv npog Ta
nicw dieuBuvaon nou dsixvel OTI OAA Ta anapaiTnTa
wneia yia tn dpohoAoynon TnG KANONG £XOUV
ANQOei kal 0TI N KANON anavtnonke



Mapadeiyua: kAnon POTS

4, STP X npowPei
3. STP W npowBei 1AM npog SP B

Address Message
(IAM), npog STP W

aKOUOTIKO Kal

, /
’ X
enIAEyEl aplouo, \
A npoadiopilel Sﬁxﬁ\ o N\ B
B ka1 ekywpel
kukAwua A-B Yoy roy



5. B avTiAaupaveral ot EunnpeTei Tov KAAOUUEVO,
dnuioupyel address completion message ACM[A, B,trunk]),
napayel onua kwdwviouou npoc B, kai ring back oto
KUKAWPGa npoc A

6. ACM peow Z npoc Y oto A
i

7. SP A AapBavel
ACM, ouvdeel Tov

OUVOPONNTIKO
BpOYo oTO a2
kKUkAwpa A-B (ONA
KaAQV aKoUEl TO = =
ring back)
Yoy Yoy



i 8. O KaAOUPEVOC ONKWVEI TO AKOUOTIKO, B napayel kai
oTeAvel pnvupa answer oto A (ANM[A, B, trunk]

9. ANM dpopuoloyeital npoc A

10. SP A Aappavel ANM,
ouvOEel Tov kaAouvTal Kai
Npoc TIC OUO KATEUBUVOEIC




Mapadeiypa: kA\non apiBuwv 800

Ap1Buoc 800: Aoyikoc apiBuoc
= MeTagpaon oe QUOIKO apiBUO 3. M avalnTei Tov apiBuo,
OTEAVEI anavTnon oTov A

2. STP W npowBei Tnv M
epwTnon oTto M \“4

1. O KaAwV enIAEyel
apiBuo 800, A TO P

avayvwpidgl, = .
oXNUaTICE! spdmm
yia petappaon, T 2
oTéAvel oto W



|

1. A Tnv gykaTacTaon
KANONC NPoc ToV

LETAPPACHUEVO oy
apiBuo “




Mnvupa IAM oe kAnon POTS

STP

|_>/ SL 7

KUkAwpa
> //V

KUkA\wpa SPC = 60

20

Exchange Exchange

E&pyouevo unvuua: Eneéepyaoia oro O1aBIBacTIKO KEVTPO:

OPC =82 CIC =14 To prvupa IAM nepihapBavel Tov apiduo B

DPC=22 SIS=4 To KevTpo npoxwpa oTnv avaiuaon apiBuou (dev eival
MEPOC Tou ISUP) kal emAéyel veo DPC (60) kai CIC (20).




i AvTaA\ayn UNVUPATWV

XpnoTtnc A LE A AlaPBIBacTIKO KEVTPO LE B XpnoTtnc B

Setup

. Setup

YnoTiBeTal >

DSS.1

Alert
Alert

) Connect

Connect

<




EykaTaoTaon kAnonc (1)

Off hook

To TonikO KEVTPO avTIAauBaveTal To
>rHa KEVTPOU ONKWKA TOU AKOUGTIKOU Kal EMICTPEPEI
D — Ofua KEVTPOU

ApiBLoG B - To TOMIKO KEVTPO:

o AvaAuel Tov apibuo B

o Mpoodiopilel 0TI N kKAnon 6a
OpopioAoynOei Eow TOU
diaBiBacTikou kevTpou (TE)



‘-L EvkataoTaon kKARonc (2)
UserA  LEA  TE  LEB  UserB

Initial address message (IAM)
_>

_>
To pnvupa ISUP Tunou IAM anooteAAeTal oTo diaBiBacTiko kevTpo (TE)

To TE avaAuel Tov apiBuo B kal npoadiopilel 0TI N kAnon 6a
dpopoAoynBei oTo TOMIKO KeEVTpo Tou XprnoTn B (LE B).

AnooTteAAeTal pnvupa IAM oto LE B.

Twpa uvepioTatal KUKAwWa JeTa&u Tou XpnoTn A kal Tou LE B.



‘L EvkataoTaon kAfonc (3)

Address complete
message (ACM)

>NHa KwdwvIouoU
—>

>NMa eAeUBegpo
‘— : —

R

AnooTeAAETAI ONPa KwWOWVICHOU aTov XproTn B

>nua eAeUBepo (N onua KaTeIAnUUEVO) anooTeAAETal oTov XpnoTn A

To onua auTto napayerai €ite Tonika oto LE A eite anooTeA\eTal ano 1o LE
B HECW TOU KUKAWUATOC NMOU £YKATAOTAONKE



* EvkataoTaon kKARonc (4)

o O xpnoTnc B anavta
Apxn Xpewaong Answer message (ANM) <

<4

O
oD oo plow o ddgoros -

MOAIC anavTtnoel o B n auvdeon oAokAnpwveTal oto LE B

H xpewan apxilel poAic To pnvupa ISUP Tunou ANM Ang@Bei oto LE A
(kavovikn nepinTwaon)

To apgidpopo kKUKAwPa 64 kbit/s £xel Twpa eykaTaoTaOei



AnoAucon kAnonc

oD Ewoaptou ook -

On hook —» Release message (REL)
. o O > >
TapaTa n
: Release complete message (RLC
X DEWON B p ge (RLC)

<4

To KUKAWUA PETAEU TWV KEVTPWV AnoAUETal BApa npoc BAua

Mpenel va ano®eUyeTal N UnNapén NUITEA®WV ouvdeoewy (HIAg
Kal ol nopol dev ynopouv va Xpnoigonoinouv)



>XE0N onuaTodoaiac Pe

* APXITEKTOVIKA KEVTPOU

BaBuida ouvdpountwv

LIC

P
P

LIC
/

Babuida peTaywync

Time

— RXx

[evvhTpIa TOVWV

Group
switch

X

ETC

Zeugeic TDM

ETC \

Npoc aA\a
KEVTPA

Sign.




daon 1: O xpnoTnc A ONKWVEI TO
AKOUOTIKO Kal Aaupavel onua KEVTpou

Toniko kevTpo XpnoTtn A

4. JuvdeeTal o OEKTNG Rx TOVWV BaBuida petaywyng
= / L]
1. Off hook LIC TITeh / Group ETC
SWItER | Tone switch | [ Erc

ot < LIC Rx

- ~ X
5.' Anoo'-ré)\)\sml Tone generator — Sign.
ONMa KEVTPOU




daon 2: Anyn kai avaAuon
kaAoupevou apiBuou B

Totkd KEVTpo XpnoTtn A

BaBuida petaywyng

LIC / Time Group — ETC

1ot LIC » RX LETC

1. O xpAoTNC 2. /\ﬁqm apiOuou _><_ B pr—
A emiAéyel Tov | (onpa DTMF) 9

apiOud Tou B




daon 3: KataAnwn anepyouevou

* KUKAWUATOC KAl anootoAn IAM

Totkd KEVTpo XpnoTtn A

P

BaBuida petaywyng

M.x. CIC = 24

LIC Time
syi#tch Tone
| B = RXx /

7

7

1. O dekTNng TOVWV
anocuvodeeTal

| ) I

Group
switch ETC

X

—. Sign.

>

IAM (nepiexel
CIC = 24)



daon 4: Anwn ACM => onua e\eubepo
Anyn ANM => apxr Xpewong

Totkd KEVTpo XpnoTtn A

BaBuida petaywyng

LIC &/ Time ETE
Switeh Group

witch

iﬁ\ Tt switeh o ec

o AN X ACM,
2. ZNMa Tone generator ANM
eAeUBepo N
onua
KATEIANUUEVO
napayovTal
TonIka

4. ApxiCel n
OUVOWIAIQ...




i AUOYEPEIEC PE TO SS7

= AUOKOAO OTnV uAonoinon

s KANpovouIa TwV KAEIOTWV OIKTUWV

» E&EapTnon ano Tic unnpeoiec (Service dependent)
= Neec unnpeoiec xpeialovTal vea nedia oTa pnvupara

s XpelaleTal peyaAuTepn acPAAela yia va EpapuooOEi
O€ avTaywvioTika nepiBarlovra pe noAAoUC
Napoxouc
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