!'_ TnAepwvia

>nuatodoaia Kevrpwv



2NUaTod00ia KEVTPWY

= AlakpivovTal U0 (PACEIC KAl AVTIOTOIXEC
onNUaTodOoUCIEC:
= EYKATAoTaAon KANONCG (onuatodooia EVTauIEUTWY, register
signaling)
= ENITAPNON Ypauune (onuatodoacia ypauunc, line signaling)
= Ev vevel, Ta onua eykataoraonc diagpePouV ano Ta
onNuaTa enTnpnonc



>nNuaTodooia ypauunc

= 2NHATA ENITNPNONG YPAUHNG
= H ¢aon tnc enimnpnonc apxilel e TNV OAOKANPWGON TNG
OpOPOAOYNONC KAl TEAEIWVEI JE TOV TEPUATIOUO TNC
KANGNG
=« KaTta Tn aon Tnc enimnpnonc n onuatodoaia eAEYXEl TNV
KaTAoTAON TWV KUKAWUATWY Kal OXETIKWV JE AuTd
opyavwv
= H @aon Tn¢ enimnpnonc TEAEIWVEI UE TOV TEPUATIONO TNG
KAMGNG
=« H onuaTtodoacia ypaupunc napayel kai Tnv

nAnpo@opia XPEWonC



2NUaTod00ia EVTaUIEUTWV

= 2€ NaAaloTepa kevTtpa (crossbar, relay)
XpnolgornolouvTav evtapieuTeC (registers) yia Tnv
anoBnNKeUon TWV EMAEYOUEVWV WYNPIwV
= Ol EVTAUIEUTEC EAEUBEPWVOVTAl WOTE vVa Xpnaoionoinbouy
ano AAAeC KANOEIC
= 2TA YNQPIaKA KEVTPA Ol AEITOUPYIEC AQUTEC
ekTeAOUVTAI Ano npoypauuara

= O dIaxwpIoPOC aUTOC £XAO0E TN onuUacia Tou oTa Yynelakda
KEVTPA




Channel Associated Signaling (CAS)

= BaoileTal oTic 1I010TNTEC TWV NAEKTPIKWV KUKAWUATWY NOU
ouvnBilovTav oTa nAeKTpouNXavika kevrpa (crossbar, relay)

= H onuaTtodoadia kai Ta KUK)\(0|.ICITCI O'UO'XETICOVTCII HEOW TNC
noAunAe€iac diaipeonc Xwpou, ouxvoTNTAc N Xpovou (space,
frequency or time division multiplexing)
= [oAunAe€ia diaipeonc xwpou: kabe KUKAwNA pwvnC oXeTi(eTal YE
avTioToIXo KUKAwWa onuatodoaoiac
= 2NATaAn XaAkou odriynos oe aAka oxnuaTta noAunAegiag

= 2 TDM kal FDM n 6€on Tou diauAou pwvnc opilel To OXETIKO diauAo
onuartodoaiac

= [.x. oto PCM n oxioun 16 petapepel onuatadoaia kal n doun Tou
noAu-nAaigiou (multi-frame) opilel TN cUoXETION dIAUAWY PWVNC Kal
onpaTtodoaoiac



2Nuatodoaia kata dlauAo
i (Channel Associated Signalling)

T-1
Extended Super Frame=24 Frames

AN

Bit Frame
A 6th
Y B 12th
4 & B
D  24th

dwvi - -
Zny. Aieu@ivoewy EmifAeyn 2ny. A_ISUGUVGSU)V
(DTMF) On/Off Hook (Dial Pulse)




2Nuatodoaia kata dlauAo
i (Channel Associated Signalling)

E-1
e Time Slot 0 - Time Slot 16

EmifAsywn 2nu. AieuBivoewv

D
v On/Off Hook (Dial Pulse)

2nM. Alguduvoewyv
(DTMF)



Avaloyika ocuoTnuaTa
i onuaTtodoaiac CCITT

& R1 (1968) Auepikn

= AHPIOpOHN
= MOAUOUXVIKOG KWAIKAG (2 ano 6) CUXVOTNTWV EVTOG (VNG
yia Gn|JCIT0500ICI evTapieuTwy (Npoc Ta sunpoc;)

= Mia ouyxvoTnTa yia onuatodoacia ypauunc evroc {wvnc
(2600 Hz)

= R2 (1968) Eupwnn, aAAou
= Movodpoun (avaloyikec (eueic), Au@idpoun (WnNPIAkeC
(eUEeIC
= MOAUOUXVIKOG KWAIKAG (2 ano 6) CUXVOTNTWV EVTOG (VNG

yid G?LICITO@OGICI EVTAMIEUTWV (NMPOC Ta EUNPOC Kai NPoc Td
niow

. I{I c;uxvomm yia onuatodooia ypapung ektoc wvnc (3825
Z




2uoTnua R2

s MeTa&u Twv ouoTnuatwyv CAS, To nio d1adedopevo
eival To R2

= To ouoTnua R2 €ival To nio eEeNyPEVO PETAEU TwV
avaloyikwv cuotnuatwyv CAS

= [poTunonoin®nke ano Tnv ITU-T
= To ouoTnua R2 xpnoiuonolei eEavaykaoueva
(compelled) onuarta

= O anooToAEag OTEAVEI CUVEXWC TO CNUA HEXP! va
enaAnBeuBsi ano Tnv aAAn nAsupa



i EEavaykaopévn onuatodoTnon

Apxn onuaTtog

[iveTal avTIAnTITé TO ONaA

Fivetal avTIANTITA N TTaAfRBeuon ApXiCer n aTro0TOAN TNG €TTAANBEUONG

To ofua otapard

[ivetalr avTIANTITO TO TEAOG TOU ONUATOG
2TANATA N ATTOOTOAN TNG €TTAARBEUONG
[ivetal avTIANTITO TO TEAOG TNG £TTAARBEUONG
ApxiCel N aTTOOTOAN VEOU CUATOG



2NUAaTodooia eVTapieuTwy R2

>TO guoTnua R2 n onuatodoTnon €ival ano akpo € akpo
(end-to-end)

= OI EVTAYIEUTEG TWV svélaksoa)v KEVTPWV OUAAapBavouv Tnv avaykaia
n)\npocpogla yia TI’] 6pog Oynon Kal GUVOEOUV Ta KUKAWHATA PWVHG
woTe va olapiBalovTail dlapavws Ta unoAoina onuaTa npog Tov
NPOOPICHO

To ouoTtnua R2 xpnoiponoiei kwodikonoinon MF
Ta onpara MF eivar ouvduaopog duo (and ouvoAo £E))
OUXVOTNTWV

H npog Ta epnpog (forward) kai npog Ta niow (backward)
KaTeuBuvon €xouv TO JIKO TOUG OUVOAO €&l QUXVOTNTWV

Napayovral 15 dlapopeTIKA onuaTa yia Kae kateubuvaon nou
O|.IC|50I'IOIOUVTCII o€ OUO KATnYOPIEC

To akpo TnNG ANyng opidel TNV KaTnyopia onuaTwy nou
AVAUEVEI
= £TOI KAOE onua va pnopei va xpnoiponoindei duo popec!



i >ApaTa npoc Ta epnpoc (forward)

>Aua | Opada I (a) Oupada I (B) Xpnon
1 FaAAIka Wnoio 1
2 AyyAika Wnoio 2
3 Feppavikd Wneoio 3 (a) npaTo onpa ot diebVveig
4 Pwolkd Wneoio 4 KAoEIG
5 Ionavika Wneio 5
6 Wnoio 6
7 Wnoio 7
8 Wnepio 8 (B) €KTOG NPWTOU OAKATOG OF
9 Wnoio 9 O1EBVEIG KANDEIG
10 AlaKpITIKO Yn®io Wnoio 0
11 AkoAoUBEi eVOEIKTIKO XWPAc, anaiTeital MpdoBacn os TNAEPWVATPIA
KaTaoToAeUG NxoUg
12 AkOAOUBEI eVOEIKTIKO XwpPag, eV MpdoBacn os TNAEPWVATPIA, N
anaiTeital KaTaoToAeUG NXoUG ApVNTIKA ENaAfBeuon
13 KAnon e\éyxou Mpoopaaon o eE0NAIOPO EAEYXOU, N AlaBgoipa yia GANeG YAWOOEC
Aev nepiExeTal dopuPopIKr oUVOEDN
14 AkOAOUBEI EVOEIKTIKO XWPAG, AnaiTeiTal KaTAoTOAEUC NXOUC,
XPNOIHOMOIEITAl KATAOTOAEUG NXOUG MepiexeTal G0pUPOPIKN oUVOEDN

15 TeAOG NAAMWV TENOG TAUTOTNTACG




2Nuata npoc Ta epnpoc (forward)

?}ua Opada II Xpnon
1 >UVOPOUNTAC XWPIG NPoTEPAIOTNTA
2 ZUVvOPOUNTAG HE NPOTEPAIOTNTA
j E€onAiopoc ouvtnpnong EBVIKEC KAGEIC
5 TnAepwvnTpia
6 MeTadoan deOOUEVWY
7
8
9
10
11
12
13 AICIGéOIl.ICI'YICI €0VIKN
xpnon
14
15




i SAuaTa npoc Ta nicw (backward)

>Aua | Ouada A Xpnon
1 2TeiAe enopevo ynoio (n+1)
2 EnavaAiaBe nponyoupevo yneio (n-1)
3 AlguBuvon oupnAnpwOnke, aA\ayn o€ katnyopia B
4 JUpQOPNON OTO £BVIKO JiKTUO
5 >TeiAe kaTnyopia kKaAoUvTog
6 AlguBuvon oupnAnpwONKE, anokaTaoTaon oUVOEoNG PWVNG
7 EnavaAiaBe npo-nponyoupevo wneio (n-2)
8 EnavaiaBe npo-npo-nponyoupevo yneio (n-3)
9
10
11 >TEIAE KWOIKO XWwpPag kaAoUVToG
12 >TeiAe KWOIKO YAWOOAG
13 2TeIAe €i00G KUKAWMATOG (.. dOpUPOpPIKO) MbVOKX:%JOE:zeVEiC
14 XpelaleTal kataoToAeUg NXouc;
15 Zup@eopnon




iZﬁpaTa npoc Ta niow (backward)

sAua | opada B Xpron

1 EBvikr) xpnon (oupBato pe B6)

2 >Teile €101KO TOVO NAnpoopiag

3 KaTelAnUPEVN OUVOPOMNTIKN YPAMKN

Zuppopnan
Mn XPNOILONOIOUKEVOG apIBHOG

EAeUBepn ouVOPOUNTIKN YPAUMN, XPEWOE

SUVOPOMNTIKN YPAMMN EKTOG AEITOUpPYIaC

4
5
6
7 EAeUBepn ouvdpopunTIKA YPAUKR, OWPeav
8
9

12 AiaBgoipa yia €Bvikn xprion




>Nuata ypapunc (avaloyika)

Ta onuata peragepovtal (euén npoc (euén (link-by-link)

>TnVv avaloyikn €kdoxn Tou cuoTnuaToc R2, n kwdikonoinon
onuatwv ypapung Baciletar otn pebodo tone-on-idle

Ta KukAwpaTa o€ kabe kateuBuvon avayvwpilouv TNV unapén n un
TOVOU €KTOC TNG {wvnG PWVNC

O TOVOG OTNV NpOg Ta €UNPOG KAaTeuBuvan agaipeital Tn OTIYHN TNG

KaTaANyngG kai oTnv npog Ta niow Kateubuvon Tn oTiyun NG
anavrnong

To KUK)\(DLICI anoAueTal OTCIV £NAveEPYETAl O TOVOC OTNV NPocC Ta
sunpoq KaTeubuvan, TO Onoio NPOKAAEl TNV ENAVOOO Kal OTNV NPoG
Ta Niow kaTeubuvon

Eav n anoAuon EsKlvncsl ano Tov Ka)\ouusvo 0 Tovoq eNavepyeTal
npwTa oTnVv npog Ta niow KaTsueuvon KaTomnIv ENAvePXETal oTnv
npog Ta EUNPOC KATEUOUVON EITE OTAV EYKATAAEINEI O KAAWV EITE
LUETA Kanolia kabuoTepnon



i YAuATa ypapunc (avaioyika)

KataoTaon KUKAWPAToC >NUAaTod0TNOoN
Mpoc Ta eynpoc | MNpoc¢ Ta niow
Avevepyo Tone-on Tone-on
KatelAnuuevo 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




Znuara ypappng (yneiaka)

Ta on
Xpnal

nata peragepovral (eu&n npoc (euén (link-by-link)
jonolouvTal Ta bit onuatodoaoiac popewv PCM oTnv

Npoc Ta EUNPOC KAl TNV NPOoc Ta Nicw kaTeubuvon

To &

bit npoodiopilel TNV KATAOTACN TNC GUVOPONNTIKNG

YPAUMNC TOU KAAOUVTOCG

To b; bit napexel eva Tpono unodeiEng BAGBNG oTnv Npog Ta
EUNPOC KaTeuBuvon

To a,

bit CIVTIKCITOI'ITpICEI TNV KATaoTaon TG ouvOPOUNTIKNG

Ypauunc Tou kahoupevou (on hook, off hook).

To b,

bit deiyxvel TNV kaTaAnyn Tou €EONAICHOU PMETAYWYNC



i SAUATA YPapung (Wneiaka)

KaTaoTaon >NUAaTod0TNOoN
KUKAWHATOG Mpoc Ta eunpoc Mpoc Ta niow
a b a b

Avevepyo 1 0 1 0
KatelAnuuevo 0 0 1 0
EnaAnBeuon 0 0 1 1
KaTaAnwnge
Anavrtnon 0 0 0 1
AnoAucon npoc Ta Niow 0 0 1 1
AnoAuon 1 0 on1l 1
ANOKAEIOUEVO 1 0 1 1




‘L Xpnon Tnc oxiopnc 16 oto E1

| multi-frame = 16 frames

ko [ki k2T Ka T ka Tks Tke [ k7 [ ke T Ko Tio kit Triz]k1a]k1aJkas
/ | frame = 32 time slots (odd frame)

'EQITBU|T31

Tof| 71| T2 va| T4 | zal Tel 17l Tl To IriclTilgia|Tis|Tia|Tis|Tie|T 17| T18| T 19| Tec| el rzal Taal Tas (Tasl TaslTaT | Taa]
KL Voice channels | - 15 /|r"'1":lL YVorce channels 16 - 30
Frame alignement Signaling
time slot TO \ time slot T16 \_
B1|BZ| B3| B4) Es| BE)E7| B& E1|BZ| B2| Bd| BEs] BE|ET|EB&
cli1rAall il n alblcldlalb]lec]d
Data bits for mgt .
T . Channel | Channel 16
. signaling signaling
=% o = .
CRC -bit Far end alarm bits bits




‘L Xpnon Tnc oxiopnc 16 oto E1

] multi-frame = 16 trames

Ko k10l K11|K12|K13|K14] K15

KO

KA

K2

K3

K4

K5

K6 [ K7

KE

/ T ——

I frame = 32 time slots (even frame)

127|128 T29] TEDITE‘I
|

To| T1| 12| 13| Ta| T5f 16| 17| 1R 1O [T10| T |T1z|T 1z T1a] T 15| T1E] 17| T | T[T 0| T2 122|122 T24| TE S| TEE
KL YVoice channels 1 - 15 MA Voice channels 16 - 30 P
Frame alignement Signaling 06
time slot TO \ time slot T16 ’
E1|EZ| B3| B4| ES| BG|ET] E& E1| EZ| E3| B4]| BS| BEG|EY]| BE E1|EZ| B3| E4]| BS| EG]|ET]| E&
clojop1ryp 1oy oljojopop 1y AlT] T
_T T bits for alignement I Multi-tframe T _T Voice Sample
in even frames alignement amp litude value
] ] - in frame A j
CRC bt MMulti-trame polarity
alarm

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




2NuaTodooia UETA TNV
i EYKATAOTACN KARONC

= >Td ouoTnuaTta CAS peTa Tnv €ykataoTacn Tne
KANONC, Ta TEPUATIKA OV JNOPOUV va OWOOUV AAAN
EVTOAN €EKTOC TNC anoAuonc TNG GUVOEDNC

= AUTO OQEIAETAI OTO K)\EIOI|JO NG OT]|JCIT050TIKI’]Q
ouUVOEONC usTaEu TNAEPWVOU Kal KEVTpou (Ol
EVTAUIEUTEC anoAuovTai)

= [0 va napakap@Bei, To KEVTPO NPEMEI va EMNITNPEl TOV
6iau)\o PWVNG Kai va avavapi(sl v unapén
OT]UCITCOV DTMF peoa otn owvn EITE N ouvOPONNTIKN
KapTa va avayvwpilel avaoTpogeg TNG NOAIKOTNTAG
(Mou 0dnyouv aTNV KATAANWN EVOG EVTAMIEUTN KATA
TN O1apKEIa TNC KANONC)




[epiopiouol TWV AvaloyIKwWV
i ouoTnuaTwv ocnuartodoaiac (1)

= MIKpOC apIiBuoC onNUATWV
= AUOKOAIO €10aywyNC VEWV UNNPECIWV
= MIKpOC apIiBUOC unnpeciwv

= H onuaocia Twv onuatwv eEaptarar ano Tnv
kaTtaotaon (context dependent)
= AuokoAia dopnuEVoOU NpoypappaTiopou

= H onuatodooia eAeyxel TNV KATAOTACN TWV MOPWV
TOU KEVTPOU O€ NOAU XaunAo €ninedo
= [MOAUNAOKOC EAEYXOC PONC

= AnaiTouvTal XwpIOTEC CUOKEUEC YIA TNV avayvwpion
Kal JETAPPAon Twv onuatwv R2 kai DTMF




[epiopiouol TWV AvaloyIKwWV
i ouoTnUAaTwyv onuatodooiac (2)

= O diauAloc pwvNnc kal o diauAho¢ onuaTtodoaiac €ival
OTATIKA OUVOEDEUEVOI
= APXITEKTOVIKOC NEPIOPICHOC
= Aev unapxel onuatodoaoia eav dev kataAngOei diauAog
PWVNG
= AUOKOAIG s)\syxou TNG KANONG WETA TNV EYKCITCIOTCIGI’] (ol

EVTAUIEUTEC anoAuenKav Kal 0 diauloC PWVNC HETAPEPE
AnoKAEIOTIKA pwvn)

= [MOAAEC €0VIKEC NapaAlayeC
= Apyn

= Mn OIKOVOUIKN XpNon TwV NOpwv Tou OIKTUOU




MelovekTnuaTta CAS

= CAS onpuaivel onpaTtodooia evtoc (wvnc navw ano Ta idla
(PUOIKA KUKAWPATAa OMou PETAyETal N pwvi

H onuarodooia eivar epIKTr
_\_/__ H onuarodooia O¢ev eivar epikTr} rnpiv
\ TNV EYKATAOTAOT) TOU KUKAWWATOC LIE TO

[1P0NYOULIEVO KEVTPO

SUVOEON LETAYWYIIC KUKAWLIATOG

s CAS exel OUo Baoika YeloveKTANATA:

= H eykaTtaoTaon KUKAWWATOG €ival noAu apyn
= 2npartodooia npog/and Baceig dedopevwy dev eival MPAKTIKA duvaTh

= EykaTtdoTaon KuKAwpaToc JEXPI TN BAon Kal JETENEITA andAuon



>uoTnuaTa onuatodoaiac Koivou
olaulou CCITT

= No 4 (1954) Eupwnn

= Movodpoun

= Kwdikac duo ouyxvotnTwv evroc (wvnc (2040 Hz, 2400 Hz)
= No 5 (1964) AINnNeIpwTIKEC 1 OOPUPOPIKEC CUVOETEIC

= AQISpOUN
= MoAuouxVvIKOC KwOIKAG (2 ano 6) ouxvoTATWV €vTOC {WwVNC
yid onuaTodoaoia evrapisuTwy (NPoc Ta eunpoc)

= Mia 1) dUo ouxVOTNTEC yIa onuaTodoadia Yypapung
= No 6 (1968) Apepikn, €Bvikn kar O1EBVNC

= ApQISpoUN

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

= 2NuaTa Twv 28 bit



>uoTnuaTa onuatodoaiac Koivou
olaulou CCITT

= No 7 (1980) EBvikn kai d1ebvnc yia ISDN
= Auidpopn
= Koivoc diauloc onuatodooiac (64 kbps)
= 2NUaTa perapfAnTou pnkouc (akepaia byte)
= Xpnon oToiBac NpwTOKOAAWV



& >nuaTodoaia SS7

>nuatodoaoia
SS7



>nuaTodoaia koivou diaulou No 7
Common Channel Signaling No 7 (557)

= H onuaTtodoacia peragepeTal o€ XwpIoTO OIKTUO ano
TN PWVN

» H onuatodooia pnopei va Cuvexiosl KaTa TN
OIapKeIa TNG KANONG

= 2NUATOO00IA KAl HETAEU KEVTPWV Mou Oev
dlacuvdEovTal aneudeiag

= AoQaAcia:
= Tovol evTo¢ {wvnc BonBouv phone phreaks os andaTeg
= 2NuaTodooia ekToc {wvnc nio acPanc

= To OikTUO SS7 €ival yeETaywyng NakeTwv (n ewvn
LHETAYWYN KUKAWUATOC)



>nuaTodoaia koivou diaulou No 7
Common Channel Signaling No 7 (557)

= [eviknC xpnongc, d01EBvwc NPOTUMNOMNOINUEVN
onuatodoaia, kolvoc diauloc onuatodoaiac

= Eival oxediaopuevn yia nAnpwc ynelaka kevrpa (SPC)

= [Mapexel a&ioniotn peradoon NANPOPOPIac Xwpic
anwAelec N dinAaciacpo

s O XEIpIOPOC PNVUPATWY ano UNOAOYIOTEC €ival Mio
£UKOAOC 0€ OXEON HE TO XEIpIouo MF onuaTtwv



>nuaTodoaia koivou diaulou No 7
Common Channel Signaling No 7 (557)

= WUnepiaka pynvupara
= ANEPIOPIOTOC apIOUOC ONUATWY

= H kaBuoTepnon PET ™ €MIOTPOPNC TWV UNVUPATWV
o€ diauho 64 kbps cival nepinou 50 ms
= ApeANTEOC XpOVOC Via evapén Tou KwdwviouoU PETA TNV
eniAoyn

= XpNOIJONOIEl TNV NAQICIWON TWV NPWTOKOAWV
HDLC

» [lapexel upnAn epedpeia YpauUwyV Kal GTOIXEIWY



H Baon Tou SS7 €ival eva
i £EEIOIKEUPEVO OIKTUO OEOONEVWV

signaling transfer point (STP):
LETAYWYOI NAKETWV Tou dIKTUOU SS7
ZeU€eic onuaTodooiag

signaling control point (SCP):

O1 “unnpeoieg” <

BpiokovTal 0w

signaling point (SP): o [oy
aneuBsiac xpn oy
akpa dIkTUou SS7

Mpocoxn: epedpeia oTa oToixeia SS7



2UVOECEIC ONuaTodooiac

s ALECEC
s 'Eppeocec (napepBaiieral STP)

s Associated mode

= Ta pnvupaTa nou oxetiovtal pe duo SP Ta&idsuouy o€
(eU&N nou Ta ouvoeel aneubeiac

= Non-associated mode

= Ta pnvupata nou oxetiovral e duo SP Ta&ideuouv o duo
N NEPICOOTEPEC (EUEEIC ev O€Ipa Nou diEpXovTal HEOW AAAWV
SP

= Quasi-associated mode

g E|6|Kn nsplnTooon TOU nhon-associated, onou n 6|c16p0|Jn
€ival CUYKEKPIYEVN Kal OTABEpN yia Kanoia Xpovikn nepiodo




2TPWHA NPWTOKOANWV
i SS7 2 nuatodoaoia ISDN
OSI Layer

XPNOTEG TOU SS SS7 Level
7
-~ TC User /
TC User: ol Unnpsoisg/ﬁ | T | ||3
iokovTal €W —  TC
P , , — | ul 3| Is Level 4
TC: onuarodoTikég ouvdéoelg |l ayer4-6 Pl (Y U
LN OXETIKEC HE KUKAWWATA (empty) Pl e
SCCP
Eup |
SCCP: (amo)moAUmAegn , Network Level 3
TIPOC TTOAAEC epapHoOYEC
Layer 2 ) Data Link >MTP | Level 2
(LM | Physical Level 1

MTP: To dikTUO / \ J

ocdopévwy Tou SS7



Mapadeiyua NpwTOKOAWVY

MAP, Mobile Application Part
ISDN User Part MpwTOKOAAO EQAPUOYIC YIa KIVATH
(ISUP) ThAEPwVia

Transaction Capabilities Application Part

MpwTOKOANO EQPAPHOYNAG (TCAP)

SS7 yia Tn diaxeipion
OUVOEDEWV PETAYWYr




Mapadeiyua avtioTorxiac OSI

2T10iBa MovTeAo
MPWTOKOAAWV 01aoTPWUATWONG
SS7 OSI
AP I Epappoyng
TCAP I
ISUP Mapouaciaong

>uvooou

MeTapopdc




User Parts (UPs)

& [a TV eykaraocTaon, anoAuon KANCEWV Kai EMIKANON
OUNNANPWUATIKWV UNNPECIWV
= TUP - Telephony User Part
= To naAaioTePO kai anAoUaTEPO
- Eevméq napaAAayec!

= Ta gnvuparta avTioToIXOUV OTOUG dIAUAOUG PWVNG HECW TNG
TiuNC Circuit Identification Code %CIC) o€ KABe ynvupa

= ISUP - ISDN User Part
= unootnpilel kAnoeic ISDN
= Qwvn, 64 kbps, kKAn
= MAP - Mobile Application part
= Xpnoiponoigital oto GSM n.x. yia snikoivwvia HLR - MSC
= [apexel Tn dlaxeipion KIVNTIKOTNTAC



Kupiec Aeitoupyiec MTP (1)

= Level 1: Meradoon

= Level 2: LAPB (napaAAayn Tou HDLC)

= MAaiciwon cuppwva pe 1o HDLC
= 'EAeyxoc AaBwv, avapeTadoaon, diaTa&n oeipac,
enaAnBeuon, avixveuon BAABNG (euénc kal avakapyn
s Level 3:
= Katauepiopoc gpoptiou oTi¢ (eu&eic onuaTodoaiac (SLS)

= ApopoAoynon ota STP kal napadoon ota User Parts
(Routing label)

= H dpopoAoynon BaocileTal os kwdIKoOUC Twv 14 bit
(Signalling Point Codes)



Kupiec Aeitoupyiec MTP (2)

= AlGxeipion Kivnonc onuarodoaoiac:
=« MeTantwon (eu€ewv (link switchover) xwpic
anwA&la PNVUPaTwy!
= AnokataoTtaon (apxiknc) (eU&nc
= Ava-dpopoAoynon
= A\EITOUPYIEC NETAYWYNC: avadiaTa&n Tou
OIKTUOU onuatodoaiac




i Fidn pnvupdtwv MTP

= MSU (Message Signal Unit) LI>2

= HETAPEPEI OedOEVA OTA AVWTEPA CTPWHATA
= LSSU (Link Status Signal Unit) LI=1,2

= pnvupata MTP peta&u yerrovikwv SSP
= FISU (Fill In Signal Unit) LI=0

= OTAV OV UNApPXEl KATI AANO va oTelAel!
= JIKpa FISUs -> peyaAo @opTio onuatodoaiac!



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




Service Information Octet (SIO)

= KaBopilel Tnv e@apuoyn (user part nou Ba
napaAaper To unvupa)

= SI - Service Indicator (4 bit)
« SCCP  (0011)

« TUP  (0100) I'lp%&bit
« ISUP (0101) pETAdo0N

« BISUP (1001)

= Sub-Service Field (4 bit)

= NI - Network Indicator (2 bit) + 2 spare bit
I,z International (0. 01) + 2 KnnTli’ihéva y1a HEAAOVTIKEC XPNOEIC
_ NI Spare SI. e 9vn<r'] Xpﬁﬁn

TV AGIWVT TWAT \*v, *I




Signalling Information Field

s AedOpEVA PNVUPATOC ONUAaTod0aiac

= Mnkoc ano 2 byte pexpr 272 byte
» LI=63, €av TO PUNVUpPa €XEl NEPICOOTEPA TWV 62

byte

s Meypl 268 byte nAnpogpopiac nepav Tou
routing label

= H popon Tou e€apTaTtal ano Tnv epapuoyn
(User part)



Message Signaling Unit (MSU)

F Flag

BSN Backward sequence number
BIB Backward indicator bit
FSN Forward sequence number

FIB Forward indicator bit

= LI Length indicator

= SIO Service information octet
= SIF Signalling Information field
s CK Check bits

0

1 1 1 1

1

1

0

BIF

BSN

FIB

FSN

LI

SIO

SIF

CK

Byte

[MpwrTo bit

TPOG —
METAdOON

|

1
2
3
4
5
6
7

Routing Label —



2NUEIa onuaTodoaoiac

= 2TOIXEIQ OIKTUOU OXETIKA PE TN onuaTodoaoia
npoodiopi{ovTal HEOW POVADIKWV KWOIKWV
Signalling Point Code

Signalling Point (11.x. o€ Bdon dedopévwv
OIKTUOU KIVNTAG TNAEPWVIAC)

Signalling Point (n.x. TeppaTiopoc onuaTodoaoiag
0€ TNAEPWVIKO KEVTPO)

ISUP




Kwdikol onueiwv onuaTtodoaiac

= Ta pnvupaTta SS7 nepiAappavouv
nAnpogopia dpouoAoynonc
= MTP routing label

= Enimpener Tn dpopoAoynaon Tou pnvupaTog
NPOC TOV NPOOPICHO

= Ynapyouv 4 €idn routing label
= A yia ynvupara diaxeipiong MTP
= Byia TUP
= C yia ISUP (oxeTI{Opeva Pe KUKAWPATA)
= D yia pynvupara SCCP




MTP Routing Label

= 'OAol oI TUnoI nepIAauBavouy:

SLS OPC

DPC

SLS - Signalling link selection (yia katavour] Tou (popTiou)

DPC - destination point code
OPC - originating point code

MpwrTo bit

TPOG
METAdOON




i KwdIikoi onueinv onpaTodooiac

MSB <—

— LSB

SIO

DPC

DPC

OPC

OPC

OPC

SLS

AedONEVA PNVUPATOC
onuaTodoaoiag

AieBvn) dikTUa (KaI TG EPICOOTEPA £BVIKA)
Olktua onuarodooiac (ITU-T):

14-bit Destination Point Code (DPC)
14-bit Originating Point Code (OPC)
4-bit Signalling Link Selection (SLS)

EBvika OikTua onuarodooiac ornv Bopeio
Augpikry (ANSI):

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

Mop@n SPC yia di1eBvnc npoopIiououc:

Zone

Area/Network

SP

M.x. 2-004-1 yia To d1EBVEC

3 bit

8 bit

3 bit

TNAEPWVIKO KEVTPO Oecoalovikng




Ta SPC pnopouv va
avayxpnaoipgonoinbouyv

AlEBVEC

SPC = 277

SPC = 277

SPC = 277 avTioToIXei o€ dlIapOpPETIKA onpeia onuatodoaiac ot
dIaPOpPETIKA €nineda

To nedio Service Information Octet (SIO) deixvel kata noco To DPC kar OPC
gival 01€6vNC N €BVIKOC KwIKOC ONUEioU onuaTodoaiac

EBvIKO

LI | Control F

F CK SIF



SCCP

= EnekTeivel Tn dikTUAKN unnpecia Tou MTP

= To MTP ypnoiponoisi kwdikouc Twv 14 bit yia
TIC OIEUBUVOEIC
= Aev enapkouV yia TO OUVOAIKO OIKTUO

= To SCCP opilel naykoopiec OlEUBUVOEIC
(Global Title) enekTeivovrac Touc
LUNXaviopouc dieuBuvaiodoTNoNC

s Aev OXeTI(ETAI PUE TOUC OlIAUAOUC PWVNC

= Mnopei va onuaTtod0TNOEl YEYOVOTaA Mou OeV
oxeTi(ovTal JE KANOEIC



SCCP

= 10 SCCP anaiteital otav JeTapePETAl NAnpopopia JETasy

TNAEPWVIKWV KEVTPWV KAl BACEWV OEOOUEVWV

Mia Baoikn Asitoupyia Tou SCCP €ival n YeTappacn Twv
naykoopiwv dleubuvoewv (GT)

To kevTpo yvwpilel TNV GT (n.X. apiBpoc 800) aAAa dev
yvwpilel To DPC Tnc Baoncg dedopevwy Nou OXeTICETAl UE
TNV GT

To SCCP petappadlel Tnv GT oto STP (800 => DPC) kai 10
unvupa SCCP pnopei va dpopoAoynBei npoc Tn Baon
OcdOUEVWV

KevTpo I STP >{ Baon d¢9d. I




MeTagpaon ota STP

= H petrappaon Twv GT cupgepel va yiveral o€ STP
avTi O JEPOVWMEVA KEVTPA
= Aiya STP pe peyaAn npowOnTIKN 10XU avTi NOAAG KevTpa

KevTpo Kévtpo I

Database I STP
Kévtpo Kévtpo I

Database

Kévtpo

[l



i Mnvupata SCCP

MTP routing label

Message type code

SIF




AieuBuvaoeic oto SCCP

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

= H poppn 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




Global Title (GT)

= To GT anoTteAeiTal ano Ta enmAexBevTa ynia
N kanoia aAAn pop®n d1euBuvonc rnou dev
avayvwpileTal ano 1o diKTuUO onuaTodooiac
SS7

= AnaiTeitTal yerappaon Tou GT NPOKEIUEVOU VA
dpopoAoynOei To avTioTOIXO UNVUNA €ni TOU
OIKTUOU onuaTtodooiac SS7

= H peTappaon Tou GT kataAnyel o€ eva DPC N
o€ veo 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 npoaodiopilel To uno- = SSN

ouoTtnua User Part, n.x. ISUP,
N MiIa epapuoyn AE peow Tou
TC (To TC dev €ival opato ano
To SCCP)

= ONwc¢ ol Bupec oto TCP

= 'Otav 1o DPC deixvel TO
owaoTO SSP, T0 SSN Ociyvel
Tov OXeTIKO SCCP “User”.

= To SSN &€xel xwpnTIKOTNTA YIa
255 kwdikouc

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



Address Information

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



Labeling

XpnoiporiolouvTal NoAAeG peBodol yia va
OUOXETIOO0UV Ta unvupaTa onuarodoaoiag e Kanoia
oustKplpsvn kAnon N cuvaAAayn (transaction)

a pnvupara oxeTICopeva Pe KukAwpara, (n.x.
TNAEPWVIKN KAnon), To TUP (kar ISUP)
xpnmponmouv 1o CIC oav €TIKETA TOU unvupaToq

2€ MEPIKEG 6|C|6|Kacr|sﬁ Tou ISUP, xpnoiponolouvTal
avagopeg kAnoeig (call references YId TO OUOXETIONO
UE TIC KANOEIC

To SCCP xpnmuonmsi Toanéq ava@opPEC

To TC xpnOoIPomnoIEl TAUTOTNTEG CuvaAAaywv

gtransactlon identities) kal TQUTOTNTEC €NiKANONC
invoke identities)



Mapadeiypa xpnonc SCCP

= To KEVTPO KIvNTNG ThAepwviacg (MSC) BeAel va Bpel
Tnv oikeia Baon (HLR) Tou xpnoTn NECW TOU
International Mobile Subscriber Identity (IMSI)

Aeitoupyia SCCP/GTT

STP [«
SCCP SPC = 32 SCCP
MSC otnv Abnva I HLR otnv MaTpa I
SPC = 82 SPC = 99
ArgEpYOLIEVO Lnvuua. Eneéepyaoia oro STP:
OPC =82 DPC = 32 To unvupa napadidsTal aTo yia perappaon (GTT)

SCCP: IMSI global title To SCCP Bpiokel To DPC Tou HLR: DPC = 99




ISDN User Part (ISUP)

= To ISUP yxpnoiuonolsiTal yia TNV €ykataoTaon
Kal anoAucn OUVOECEWV LUETAYWYNC
KUKAWPATOC
= MOVO PETAEU KEVTPWV (NOTE PETAEU KEVTPOU Kal
Baonc dedopevwv)
= 'Ox1 povo yia ISDN (kataAAnAo kai yia PSTN)



Aopun unvupartoc ISUP

SIO (1 octet)
Routing label (4)
CIC (2) Mavra napov os pnvupa in ISUP
TUnoc pnvupatog (1) M.x., unvupa IAM
YNoxpewTIKO 0TABEPO PEPOG
YNoxpewTikO HETABANTO MEPOG | M.x., kahoUpevoc apiBuocg (xpnoTtne B) oto

[POAIPETIKO HEPOC pnvupa IAM
12 14 14
TUP cc . SIS OPC She
16 4 14 14
CIC SLS OPC DPC
ISUP | |
MpwTO bit
I'IPOC;

MeETadoon




Aopn pnvuuaTtoc ISUP

= 270 ISUP kai TUP peta T0 routing label akoAouBei
To Circuit Identification Code

= Ta KukAwpata n x 64 kbps oxnuatifovral navra Je
d1adoxikec oxiopec, woTe eva CIC (To HIKpOTEPO) va
ENAPKEI

= To CIC devel Tov diauAo yia TNV KANonN JE auToV TNC
onuaTtodoaoiac
= O gvac Oev pnopei va unapyel Xwpic Tov al\o

= H deopeuon Tou CIC dnuioupyel npoBAnua
dlaAerToupyiac pe cuotnuata IP Telephony



Alapopa peta&u SLS kai CIC

= To nedio SLS (4 bit) oTo routing label kaBopilel TN
(eU&N pHEOW TNC onoiac HETAPEPETAl N NAnpogopia
NG onuaTodooiac

= To nedio CIC (16 bit) npoadiopilel Tn oxioun TDM N
KUKAWWPA PE TO OMnoio OXETI(ETAl TO UNVUKA
onuartodoaoiac

ZeUEn onuartodoaoiac

/

KevTpo |




MnvupaTta ISUP (1)

= Initial Address message (IAM): Mnvupa oTnVv NPoc Td
gUNPOC O1EUBUVON YIa va apxioel n KaTaAnyn Twv
ANEPXOUEVWV KUKAWUATWV KaBwC Kalr AAAn OXETIKN UE
Tn dpouoAoynon TNC kKANonc nAnpogopia

= Address Complete Message (ACM): Mnvupa otnv
Npoc Ta Niow dleuBuvon nou OEIXVEl OTI OAa TA
anapaiTnTa yneia yia Tn dporoAoynon TnS KANONC
£XOUV ANPOE]

= Answer message (ANM): Mnvupa oTtnv Npoc Ta Niow
dleuBuvaon nou deixvel OTI N KANON anavrnoénke



MnvupaTta ISUP (2)

= Release message (REL): Mnvuua npoc onoiadnnoTe
dIeUBuvaon nou O&ixvel OTI TO KUKAWMA €xel TEOEI O€
AVEVEPYO KATAOTACN KAl €ival ETOINO va anoAuBeil e
TN Anwn Tou RLC

= Release Complete message (RLC): Mnvupa npoc
onoiadnnoTe dieubuvon o€ anokpion Tou REL

= Subsequent Address Message (SAM): Mnvuua oTnv
npoc Ta unpoc dleubuvon nou akoAouBei To IAM Kai
LUETAPEPEI EMMNAEOV NANPOPOpPIA yia Tov apiBuo Tou
KaAoUPEVOU



MnvupaTta ISUP (3)

= Call Progress message (CPG): Mivupua npoc
onoladnnoTe dleubuvon KaTa TNV eVEPYO OIAPKEID TNC
KANONC nou ONAWVEI OTI CUVERN YEYOVOC MOU NPEMEN
va avagpepoei

= Charge information message (CRG): Mnvupua npocg
onoiadnnoTe dieubuvaon yia AOyouc XPEwaNC TNG
KAnong

= Connect message (CON): Mnvupa otnv npoc Ta Nicw
dieuBuvaon nou deixvel OTI OAa Ta anapaiTnTa yneia
yia Tn dpopoAoynon TNG KANONC £xouv AnpOsi kai OTI
N KANon anavrnénke



Mapadeiyua: kAnon POTS
4. STP X npow0ei
3. STP W npowBei IAM npog SP B
2. SP A otelvel Initial IAM oTo STP X
Address Message
(IAM), npoc STP W

AKOUGTIKO Kal
eNIAEYEI apIBUO,
SP A npoodiopilel
SP B kal ekywper
KUukAwua A-B




5. B avTiAaupaveral oTi eEunnpeTEl TOV KAAOUUEVO,
dnuIoupyei address completion message
ACM[A,B,trunk]), napayel onua kwdwviouou npoc B,
Kal ring back oTo KUKAwPa npoc A

6. ACM peow Z npoc Y oTo
A C

7. SP A Aappavel
ACM, ouvdeel Tov
OUVOPONNTIKO =
BpoOxo OTO = .
KUKAwua A-B (o\
KaAWV akouU€l TO B
ring back)




i 8. O KAAOUPEVOC ONKWVEI TO AKOUOTIKO, B napayel kai
oTeAvel unvupa answer ato A (ANM[A, B, trunk])

9. ANM dpopoAoyeital npoc A

10. SP A AapBavel ANM,
ouvOEel TOV KaAouvTal Kal
Npoc TIC OUO KAaTEUBUVOEIC




Mapadeiypa: kAnon apiBuwv 800

Ap1Boc 800: AoyikOC aplOuoc
= MeTagpaon o€ GUOIKO apiBuo 3. M avalnTei Tov apiBuo,

2. STP W npowbei Tnv )
epwTNON 0TO M

1. O kaAwv eniAEyel
apiBpo 800, A To Yo

avayvwpilel, %
oxnuaTilel EpwTNoN -
yia JETappacn, T
oteAvel oTo W = =




v

1. ATnv
£yKaTaoTaon 7
KANGoNg npog To%
HETAPPACHPEVO
apibuo a




Mnvupa IAM o€ kAnon POTS

e
STP
SL 4
|_> / SL 7
SPC = 82 KUKkAOLG SPC = 60

20

_—7

Exchange

Exchange

E&epyouevo unvua: Encéepyaoia oro d1afIfacTiKo KEVTPO:!

OPC=82 CIC=14 To unvupa IAM nepidapBavel Tov apibuo B

DPC =22 SIS=4 To keEvTpo npoxwpa otnv availuaon apiBuou (dev eival
HEpOC Tou ISUP) kar eniAeyel veo DPC (60) kar CIC (20).




i AvTaAAayn UNVUPATOV

XpnoTtng A LE A AlaBIBacTIKO KEVTPO LE B Xpnotng B

Setup

. Setup

YnoTiBeTal

DSS.1

Alert
Alert

- Connect

Connect




EykataoTaon kAnonc (1)

Off hook

To TonikO KEVTPO avTIAauBaveral To

SANA KEVTPOU ONKWHAa TOU aKOUOTIKOU Kal EMNIOTPEPE]
D — onua KEVTpou

Api6L0G B - To TonIKO KEVTPO:

« AvaAUel Tov apipo B

o Mpoadiopilel 0TI N kKAnon Ba
dpopoloynbei pEow Tou
diapiBaacTikou kevTpou (TE)



‘L EykaTtaoTaon KAnonc (2)
UserA  LEA  TE  LEB  UserB

Initial address message (IAM)
_>

_>
To pnvupa ISUP Tunou IAM anooteAeTal ato diaBiBacTiko kevtpo (TE)

To TE avaAuel Tov apiOuod B kai npoadiopilel 0TI n KARon 6a
dpopoAoynOei oTo Tomnikd KEVTPO Tou pnotn B (LE B).

AnooTteAAeTal unvupa IAM oto LE B.

Twpa ueioTaTal KUKAwHa JETatu Tou xpnotn A kai Tou LE B.



‘L EvkataoTaon kAfonc (3)

Address complete
message (ACM)

>AMa KWOWVIGHOU
—>

>NMa eAeUBepo

4_ . —

-l ___Cmmmmmm -
>NUa KaTEIANUUEVO

AnooTEAAETAl ONPa KwdwVIoUoU oTov XpnoTn B

>NMa eAelBepo (N onua KaTeIAnUUEVO) anooTEANETAl oTov XpnoTn A

To onua auto napdayerai €ite Tonika oto LE A €ite anooTéAeTal anod To LE
B HEOW TOU KUKAWUATOC MOU £YKATAOTAONKE



* EvkaTtaoTaon kKARonc (4)

o O xpnotnc B anavta
Apxn Xpewong Answer message (ANM) <

<4

O
S B T T

MOAIc anavTnoel o B n ouvdeon ohokAnpwveTal ato LE B

H xpewaon apxilel JOAIG To privupa ISUP Tunou ANM AngBei oto LE A
(kavovikn nepinTwon)

To auidpopo kUKAwPa 64 kbit/s £xel Twpa eykaTaoTabsi



AnoAuon kAnonc

era A TE e s
=D e pou o oigarss -

on hook —» Release message (REL)
> 'n © g >
Tauarta n
XPEWON 4Eelease complete message (RLC)

<4

To KUKAWPA PJETAEU TWV KEVTPWYV anoAueTal BAua npog Bnua

Mpenel va anopeuyeTal n unapén NUITEAWV ouvdeocewy (MIag
Kal ol NOpol eV JNOPOUV va Xpnaoigonoinéouv)



2XE0N onuarodoaoiac Je

i APYXITEKTOVIKR KEVTPOU

Babuida ocuvdépounTwv

o
N

LIC

LIC
/

Time
switch

BaBuida peraywync

Tone
Rx

FevvATpIa TOVWV

ZeUEeic TDM

Group | FETC
switch || ETC

Npoc AAAa
KEVTPA

X o

— Sign.




daon 1: O xpnoTtnc A OnNKWVEl TO
AOKOUOTIKO Kal AapBavel onua KEvTpou

Toniko kevTpo xpnomn A

4. ZuvdEeTal 0 OEKTNC RX TOVWV BaBuida peTaywyng
I e / L
1. Off hook LIC T||_1t1eh / Group ETC
SWIEEh (" | Tone switch | [ 7

b < LIC Rx

— N ><
5.' Anoq'ré)\)\sml Tone generator — Sign.
OnMa KEVTpou




daon 2: Anwn kai avaAuon
kaAoupevou apiBuou B

ToTmKO KEVTPO XpnoTn A

Babuida petaywyng

LIC /@ Time Group — ETC
switch Tone switch
PR LIC R ETC
1. 0 xpAotng | 2- Anwn apiBuou _><_ e
A enizéye Tov | (ONHa DTMF) g

apiBuo Tou B




daon 3: KataAnwn angpxouevou

i KUKAWPATOC Kal anooToAn IAM

ToTmKO KEVTPO XpnoTn A

o

BaBuida petaywyng

M.x. CIC = 24

LIC /1 Time
SY4tCh Tone
CIC P o Rx /

7

7

1. O d€KTNG TOVWV
anocuvoEeTal

Group FTe
switch [] ETC

X

—. Sign.

>

IAM (nepiexel
CIC = 24)



daon 4: Anwn ACM => onua e\eubepo
Anyn ANM => apxn xpewong

ToTmKO KEVTPO XpnoTn A

BaBuida petaywyng

LIC = Tir_ne Group ETE
swHCh

0\ - e switch || ETC

- N X ACM,

2. 2Nua Tone generator —_ Sign. ANM
eAeUBepo N
onua
KATEIANUUEVO
napayovTal
Tonika

4. ApxiCel n
ouVoMIAiQ...




Auoxepeiec ue 1o SS7

= AUOKOAO OoTnV uAonoinon

= KAnpovo

= E€EGpTNO
depende

110 TV KAEIOTWV OIKTUWV
N ano TIC unnpeoiec (Service

nt)

= NEgc unnpeoiec xpeialovral vea nedia oTa
uNvUpaTa
= XpelaleTal yeyaluTepn acpaA&ia yia va
e(papuocBel o€ avTaywvioTika nepifailovTa
LE MOAAOUC Mapoxouc
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