!'_ TnAepwvia

YNnpeoieg



i Koivwvia Tnc MAnpowopiac

= [MAnpopopnon kar Enikoivwvia, OnoTtednnoTe,
OnoudnnoTe kai o€ OnoiadnnoTte popen (O00)

=« Anytime, Anywhere, and in Any Form (AAA)

= [10 TNV KCITCIVOI’]GI’] TwV €EENIEEwV npsnsl YIVE
KCITCIVOI”]TOC; 0 po)\oq TWV unnpsolwv 5|0T| TO KOOTOC
TOoU OIKTUOU NANPWVETAl ano Touc XPNOTEC
UNNPECIWV

= O unnpsolaq 6|C||Jop(pu)vouv TNV EEE)\lE,n TWV
ENIKOIVWVIWV Kal ennpealouv onuavTika Tnv
ENIAOYN TWV TEXVOAOYIWV



i Neploxéc eEENENG

Ynnpeoieg MNaykoouia
Ayopa

NouoBeaia
PUBuIoN TexvoAoyia

Tunonoinon




MeTaTonion unod&iyuaToc
i (paradigm shift)

MaAaia Bswpnon

/—/—\ TR
(e = & ®

EXEl EXOUV  OUVOPOUNTEC

Nea Bswpnon

Fk=s

XPrOTEC £XOUV




TnAenikoIvwVvIakn ayopa

A

TeAIKOI XpNOTEC

[apoxol NEPIEXONEVOU KAl UMNPECIWV

TnAENIKOIVWVIAKOI (POPEIC

KaTaokeuaoTec TnAEMIKoIVWVIakoU E0NAIGHOU

v

= OI Napoxol NEPIEXOUEVOU, Ol KATAOKEUAOTEC, Ol TNAENIKOIVWVIAKOI
(POPEC Kal 01 KaTavaAwTeS oxnuaTi(ouv pia aAAnAodpaoTIK
al\uoida




ﬁ POAoI

e

MeTanwANTECG D U 4 >
=4
Ay

Mapoxog
UTTNPECIWV

Mapoyoc

A
/
T ((f TnAenikoivw-

VIaKOC popeac



TnAEMIKOIVWVIAKO OIKTUO

AIKTUO KOPHOC

———————————————————————————

| KopBoc 1 | | Koppog 2
:>I'Ipc')0[3c10n " |MpéoBaon

TepuaTika TepuaTika




AIGKPITEC TEXVIKEC HETAYWYNC

. cpoovn LHETAYWYN KUK)\wuaToq
EYKCITCIOTCIGT] ouvOEONC ava KAnon
= 0TaBepPO gUpoc (wvnc (NpokaTaBoAikn kpaTnon)
= XPEWON AVEEAPTNTN TOU OYKOU
= 0TaBepn HIKPN KABuoTEPNON
= OlaXWPIOPOC HeTAd0ONC OEOOUEVWV
» OedOUEVA — JETAYWYI NAKETOU
Xpron eupoug {wvng oUpPwva We T {nTnon
HETABANTO Upoc {wvng
anoBnkeuon kal npowbnon
ueTapBAnT kabuoTEpnon
LIKPEC ANWAEIEC
ouvunapén onuatodoaiac kar deOONEVWV



i 0dNYoUV OE UNNPECIEC ...

§ qD(l)VI"]C

= Xala TEpUATIKA
gupuia oTo OIKTUO
£E€IOIKEUPEVO UAIKO
£€€1OIKEUEVO AOYIONIKO
ota SPC 1o 80% Tou KOOTOUC avanTu&ng €ival 1o
AOYIOMIKO
s AcdopEVWV

= EUQUN TEPUATIKA

= Xado dOikTuo

= anAn peTagopa bit



i T €ival unnpeoia

= QWVNTIKA KANON HE TNAEPWVO

= OwvnTIKN KANnon pe PC

= [1poofaon o€ 1I0TOOENIDEC

= ZNntnon Bivreo (video on demand)

= HAekTpoviko Taxudpopeio (email)

= OWVNTIKA PnvUpaTa

= Apeoa pnvupara (instant messaging)
= White board

= 2UVOIAOKEWN



i Ti eival xapakTnpioTikd (feature)

= H unnpeoia eival aubunapktn
= TO XapakTnpIOTIKO NPOANAITEl TNV UNOCTHPIEN
ano JIa unnpeoia
= 2UVNBEOTEPO OTNV NApadocoiakn TNAEPWVIa
= Plain Ordinary Telephone Service (POTS)
= Public Switched Telephone Network (PSTN)

= XapakTnpIoTIKa ONwG avapovn KANang r evoeién
KaAouvToc apiBuou anaitouv POTS

= TO XapakTnpIOTIKO €ival pid (MPOAIPETIKN)
enauénon TN cUPNEPIPOPAC TNC UNNPETIAC



i EUKQIPIEC YIa VEEC UNNPETIEG

Avapovn kAnong

Meplaywyn SMS

MpowBnon KARoNG

MponAnpPWHEVES UNNPETIEG

Ynnpeoieg 3G

AiadpacTik@ naiyvia

Streaming: Video, Audio

dwvNTIKO TaXudPOUEIo

Aedopéva 56 kb/s (V.90),
128 kb/s (ISDN)

dwvn 4 kHz, 64 kb/s

MAnpo@opiec kaTaAoyou Agdopeva
> 2 Mb/s MMS
Aedopeva Triple Play=VoIP,

< 2048 kb/s (ADSL)

DVB, Internet

dwvn 8-24 kb/s

Instant Messaging/Chat

MeTaywyrn KUKAWPATOC:
UNNPETIEC PWVNG,
unnpeaieg IN, dedopeva
(HikpoU puBpou)

MeTaywyn KUKAWHATOC

/NAKETWV: KIVNTIKOTNTA,
oedopéva (uWnAOTEPWV
puUBUWV)

'OAa navw anod IP:
EVTOMIONOC B€0NC,
dlaxeipion KIvnTIKOTNTAC,
napouaiac, acpaieiag




!-| Ynnpeoiec Triple Play

1 TnAgpwvia v ) )
TTAPKTEC UTTNPECIE
. Exnounn (TnAeopaan, Padio) PKTES UTTIP S

5 'OpOC NAPKETIVYK YIA TV NPOC(POPA TPIWV
UNNPECIOV:
1 Npoofaan uwnAng Taxutntag ato di1adikTuo,

., TnAeopaan ({wvravn eknounn, web video, video on

demand), kai " -
Néeg utTnpEgieg
L TnAepwvia VoIP (H.323, SIP)

. Baoigpevwv o IP peow gupulwvikng auvoeont



Ol unNnNpPEcIEC analTouv

6|acpopsT|Kouq pueuouq LETA®00NC

>

Bivieo ®wvn

Aedope

eva
7 m

~ Tn)\scpa)wa

~

EKnounn

— BIVTEO 6|C|0K£L|Jn

- _TV/HDTV

~

BivTeo

MeyioTol puboi
HeTadoong

YIa HEPIKEC TEXVOAOYIEC

GSM 14.4 kb/s

POTS 56/64 kb/s

GPRS 114 kb/s

EDGE 384 kb/s

T1 1.5 Mb/s, E1 2 Mb/s
ADSL 8 Mb/s

Cable modems 52 Mb/s
Ethernet 10 M, 100 M, 1G
STM-1 155 M, STM-4 622 M
STM-16 2,5 G

Tonika diKTud

4| ®ag

~

Streamlng (MPEG MP3)

10k

1M

100M

(bit/s)



To TNAEPWVIKO OUCTNUA UMNOPEI
‘L va s1dwPei o€ oTpLUATA

OSI

2UCTNUATA
/ UMNPECIOV
UOTNUATA , SDH, WDM, xDSL,
p) |__|ET(':|600' dlaocuvoEeTEC (cross-connects) ...
1 [paUEC XaAKOU, ONTIKEC IVEC,
' MIKpOKUMATIKEC (EUEEIC, ...

LETAPO

oV OIKTUO, KOUBOI UNNPECIWY,
PWVNTIKO TaXUOPOUEIO, ...




i Baoikd B€uata avd oTpopa

2uoTnuaTa
Ynnpeoiwy.

- 2uoTnuara
Metadoong |

pappeg
Merapopdgul

e Alapopornoinon, VEEC UNNPETIEC
e Taxeia avanTuén kal eEanAwaon UnnpeciwV
e AlaAeiroupyikoTnTa, TipoAoynon (biling)

e AlaoTacioAoynon kal oxedlacpoc, OpouoAoynon
e >nuaTodoaia, Xpewon (charging), KivnTIKOTATA
e MeTaywyn KUKAWPATOC / MeTaywyrn NAKeETwV

e [ewypaPikn KAAuwn, XwpnTIKOTNTA, NOAUNA&Eiq,
e AnodoTIKN Xpnon gupouc (wvnc (acupuata)

o Aikaiwpa dIEAeUONC, HEYAAOC Xpovoc AsiToupyikng (wnc
e ANodOTIKOTEPN XPNON YPAUHWV
e AVTaywviopog / ®uaiko HovonwAio



i NapaTnpnoeIC

H ouykpion e To povteho OSI agopa Tn Bewpnon Tou
XpNaoTn / ouvdpouNnTn.

To ouoTnua nepIAapBavel NpwWTOKOAA G€ NOAAG
oTpwpuaTta (o€ diagpopa onueia Tou)

H dienagpn peTa&u Tou oTPWUATOC UNNPETIWV KAl TOU
OTPWHATOC METAYWYNCG OEV €ival KaAG opIoHEVN

To oTpwHa uNNPECIWV EapTaTal ano To GTPWHA
ueTaywync (onuaTtodooia) yia NoAAEC OEUTEPEUOUDEC
UMNNPECIEC

Ta Tpia avwTepa oTpwuaTa nepIAapBavouv eE0NAIGUO
(d1aXeIPIOINO PUE UNOAOYIOTEC) ME HEYAAO HEPOC AOYIGUIKOU



i Teppatikoc eEonAiopoc (TE)

= O1 ouvOPOUNTEG Eival OI IDIOKTNTEG TOU Kal TOV
OUVTNPOUV

= EniKovwvel pe napopolo €E0nAIoHO aAAwv
ouvf)pounva N WE TOUG KouBouq UNNPECIWV

= 2NPAVTIKO Eival TO KATA MOCO TO OIKTUO BEWPEI TOV
TE gugun 1 ox1! AUTO EXEl EMINTWOEIG OTNV EMIAOYN
TWV AUCEWV.

= Ta PABX pnopei va oxnuaTifouv £Taipika diKTua e
TNV dIKN Toug onpaToooaia, n.x QSIG, DPNSS (UK),
N I010KATAOKEUEC



i TNAEQWVIKA KEVTPA

= Ta TNAEQWVIKA KEVTPA UAOMOIOUV TN PETAYWYN
= ANoTeAoUV TNV €uPuia Tou dIKTUOU

= ApopoAoyouv KANOEIC

= Yneubuva yia Tnv noioTnTa UnnpPeaciac

. rIYCIVTICI UMNOAOYIOTIKN |0xuq LE NMOANEC eEa)Telesq
OIENAPEC, napa)\)\n)uouo kal ene€epyaacia o€
NpayuaTiko Xpovo

= AlaxeipidovTal Tn onNUAaTodooia PE TOUG
ouvOpounTeC, PABX, kal aAAa KEvTpa



* AopR WN®IAaKoU KEVTPOU

=— ——

> UVOPOUNTIKEG Alenageg

E OlENAPEC KukKAwPAaTwV
PSS ” A

AoyIOUIKO 0TO oUOTNHA EAEYXOU:
>UO0TNUA eAEyXoU

e>nuaTodoaoia kal EAeyxoc KANong
eXpewaon Kal oTaTioTIKA

e>UVTNPNON



Ta KEVTPA PETAYOUV TIC KANOEIC
i (UNO Tov £AEYYO vonuovoc OIKTUOU)

= O1 AeiToupyi

£C TOU KEVTPOU:

= 'EAgyx0C kKANoswv: avaluon apiéuou,

OPOUOAOYN
CUMNANPW

on, d1axeipion KANoNC,
IATIKEC UMNNPETIEC, CUVOPOUNTIKN
IEVOV

Baon 6edo
= 2TATIOTIKG

Kal XpEWON

= 2NMAaTod00ia (HECW NMOAAWV JIAPOPETIKWV

OIENAPWV)

= [MapakoAouBnon AsiToupyiac kar cuvTnpnon



i AvaAuon apibpmv

= Meow TNC AeiToupyiac avaiuonc apiOpwv
avTigeTwNI(ovTal OAEC OI MEPINTWOEIC ApPIBUWV
E.164

= O1 yeTa@pacsic JeTa&u apiBuwv ouvnbwc yivovTal
o€ onueia eAeyxou Tou Nonpuovocg AiKTUoU
(Intelligent Network — IN)

= Enioncg noAAEC ano TIC unnpeaiec (n.x. apiBuoi
800, 801, 900) eEunnpeTouvTal ano koppouc IN




i O1 THAEQwVIKOi apiBuoi E.164

O TNAEPWVIKOC apIBUOC UNOPEI va avTIOTOIXEI GE oUVOPOMUNTN N
O€ UNnNpeoia

O TNAEPWVIKOC apIBUOC ival TAUTOXPOva TauToTNTA TOU
ouvOpounTn Kai dieubuvon (yia Tn OpooAOYNonN TwV KANCEWV)
H qpopnTOTNTA aQpIBUWV TO KATAPYEI

Or apiBlol UNNPECIWV €ival NAVTA TAUTOTNTEG Kal MPENel va
LETAPPACTOUV O 00NnYieC OPOPOAOYNONC

O KaAwV MPENEl va PNOPEl va TEKPAIPEI TO KOOTOC TNS KANONC
ano Tov apiouo

>uvnowc o1 apiBuoi oxetidovTal Ye TNV TonoAoyia Kai
YEWYpapia Tou dIKTUOU



i ApPOPOAOYNON KAAGEWV

= H avaluon apiBpou (og 0dnyieg dpopoAoynong) ennpeaderal
ano
= TOV KaAOUMEVO apiBuo
= TNV NNYyN N katnyopia kAnong (n.x. unoponBoupevec KANOEIC)
= H avaAuon enioTpeel
= TO OUVOAO TWV €MIAOYWV OpooAdynone
= £va VEO apiBuo onoTe n avaAuon npenel va Eavayivel (n.X. oTnv
nepinTwon aplOpwv 800-xxxxx)
= O1 napoyol xpnoiponolouv evtoAec MML yia Tn dnuioupyia
devopwv avaluonc Baciopevwy oTa nAava OpouoAoynonc



80% TNC avanTu&énc anoTeAEl TO
i AOYIOHIKO

= To peyeBocg Tou Aoyiopikou €ival 3 ... 10 M
YPAMMEC KWOIKA

= H npooappoyn Tou yia 1o PSTN piac xwpac
anaitei nepinou 50 avbpwno-£Tn

= H duokoAia npokunTEl ano:
= TOV EAeyX0O KANOEWV O€ NPAYUATIKO XPOVO
= [oikiAia onpaTodooiwy, UNNPESIQV KAl XapaKTNPIOTIKWY ava
xwpa
= Avoyn o€ opaipaTa
= EukoAia cuvTnpnonc kal enekTaonc




To vonuov OIKTUO NEPIEXE]
i AOYIOUIKO YIa UNNPECIEC

SSP - Service Switching Point
TNAEPWVIKO KEVTPO ME
IKQVOTNTA PETAPOPAG TNG
kAnong oto SCP

SCP - Service Control Point
ONUEIO EAEYXOU EPOOIAOHUEVO E
AOYIKN unnpeciwv

SDP - service data point

Baon dedopevwv

SMS - Service management
System

Alaxeipion TnN¢ unnpeaoiac
SCE - Service Creation
Environment '
Anpioupyia TNC unnpeaoiac
IP — Intelligent Peripheral
Eidika TeppaTika

SMS

i
’
’
’,
’
7
’

SCP

/

SSP

HETAYWYEAC

IP

Ereyros KhioeaD,




i KduBol Ynnpeoiwv

= Ol Kc')|.|b[30| UMNNPECIWV EIvVal UNOAOYIOTEG '
OUVOEOEUEVOI OTNV AKPN TOU TNAEMIKOIVWVIAKOU
OIKTUOU

= XPNOIMOMNOIWVTAG KOPBOUG UNNPECIWV Ol NAPOXOl
01apOoPOIOIoOUV TIG UNNPECIEG TOUG Kal
avraywvifovtal e aAAOUC

= O1 napoyor avadntouv UAOMOINCEIG aveEapTnNTEG TWV
OUOTNUATWV PETAYWYNG Kal avoikTa nepifarAovra
AOYIOMIKOU

= O1 KOOI UMNPEDIWV PNOPEI Va EAEYXOUV Kal TNV
£yKaTaoTaon KANOEwvV



i AlIaOUVOETEC (cross-connects)

O okonog Twv dIaCUVOETWV €ival va avadliaTacoouV TIC
OUVOEDEIC

BpiokovTal oto OSI Layer 1

2uvneng xpnon: diaxeipion HICOWUEVWV KUKAWUATWY,
BeATioTonoinon xpnong PCM (picoadeia o€ nAnpn)

O dIaCUVOETNG EXEI NNTPA METAYWYNCG KAl PIKPO HEPOC
eAEYXOU HMEOW CUOTNMATOC OIAXEIPIONG

To ouoTnua diaxeipionc €ival uneuBbuvo yia Ta ano akpo

0€ AKPO KUKAWMNATA, OTEAVEI EVTOAEC YIA EYKATAOTACN KAl
anoAuon Twv



i >U0TAUA PETAOOONC

« Ta ouoTnuara |.|€T0600r]q XpI’]GI|JOI'IOIOUVTCII yia
BeATIOTONOIOUV TN XPNON TWV PUCIKWV KUKAWUATWV

= MeTagepouv oupuouc bit oe peyalec anooTacelC

= ONTIKA N NAEKTPIKA

= PDH r} SDH

= To SDH anaitei navw ano 1M ypappwv kwdika (eival
AoyIOuIKO!)

= To KOOTOC TNC peTadoonc bit/km peiwveral dpacTika

= H Taon €ival yia cuyxpova npoc acuyxpova kai onTIKd

= (SDH -> 10G Ethernet + Optical)



H emixeipnuaTikn Bewpnon:

| ] | ]
* PAAoI kal pETOXO!
poxoq UNnNPECIW
0|.||30| UNnNPECI®
>uvOpouNTNG:
LaTIKOC €0NAIO
PABX, PBX

[apoxog 5IKTUOU

EonAiopoc petadoon

OIaOUVOETEC,
KEVTPA




H emyeipnuaTikn Bewpnon:
i PAAoI Kal PHETOXO!

= To nponyouuevo oxnua napoucialel Tov
TENIKO OKOMO
= 2TNV NPAYMATIKOTNTA OEV UNAPXOUV aKOMN
napoyol unnpeoiwv (nAnv ISPs) avetapTtnTol
ano TouC Napoxouc OIKTUOU
= Enionc o1 napoyoi dIkTuou npoonabouv
£VTOVd va avaktnoouv (ano Touc ISPs) To
XAMEVO £0aPOC



i To TNAEPWVIKO oUOTNHA

- Mégpoc TOU eival 4- ouppaTo (TNAEQWVIKN
OUOKEUN, UNEPACTIKA KUKAWNATA)

. 4 gupuaTa = OUO PJOVOKATEUBUVTIKA onuarta
. MovokaTeuBuVTIKO = EUKOAN €vioyxuon
. Mégpoc Tou €ival 2-cupuaTo (CUVOPOUNTIKOC
BpOxog
. 2 oupuaTa = dIKaTeEUBUVTIKO onuara

Anocpacrr] TOU NPONYOUUEVOU aiwva yia
OIKOVOMIa XaAKoU



i To TNAEPWVIKO oUOTNHA

. Mégpoc Tou €ival (akopn) avaAoyiko (TNAEPWVIKN
OUOKEUN KAl GUVOPONNTIKOC Bpoxoc)
. 271G HMA 10 80% TWV OUVOPOUNTIKWV BPOXWV €ival
ka6’ oAoKANPIa XaAkoc
- Mepoc Tou €ival ynepiako (UnNEPacTIKO, TNAEPWVIKA
KEVTPA, MEPIKOI GUVOONNTIKOI [3pOXo0I)

. 211G HMA nepinou 1o 20% Twv GUVOPOUNTIKWV BPOXwV
eival ISDN n DSL (Digital Subscriber Loop)



To TNAEQWVIKO cuoTnUa

H peTaTtponn ano 2 o€ 4 cuppaTa YIVETAlI OTO KEVTPO

Ta uBpIdIKG KUKAwuATa dnuioupyouv npoPAnuaTa
. 2@UpIyua (Bepansia: anooBeon)
Hxw (Bepaneia : akupwTnc nXouc)
H peTatponn ano avaloyiko € YnpIako €Nionc
dnuIoupyei NpoBANUATa
. To TNAEPWVIKO KEVTPO PIATPAPEI TA avaAoyika CnUATa npog
anoguyn Napagopewang TNG Pwvng
. AuTO neplopilel TNV TaxUuTNTa TWV POvTEN oTa 33 kbps



i To TNAEPWVIKO oUOTNHA

= H TQON €ival yia eva ano akpo o€ Akpo
WnNQIaKo cuoTnua

= TO UNEPACTIKO CUOTNUA PETAdOONC Eival
NAEOV YNPIaKo

= H peTaywyn kar petadoon Bacilovral o€
KUKAwpaTa

= AuTn n auoTnpn doun O&v €ival KaTtaAAnAn
Y1 NAKETA



i Wnpiakn TRAEQwVia

2uvdpopnTik - TomIKO AiaBIBacTIKa KEVTPA Tonikd ~ ZuvdpouNnTIKN
EykaTaoTaon KEVTPO KEVTPO EykaraoTaaon
lass-511 64 kbps sf'.J‘ . 8553 || 64 kbps
BT MeTaywyh M
El El
= = I £TA000T) = =
Hi‘ I Wnoiakog Hi‘ = I Wnpiakde [EE I
dlIaoUVOETNG OlIaCUVOETNG
| | STM16 STM16 E3
== =55
= = | ADM = = = = = = ADM = =

STM1 STM-4 STM-16 STM-4 STM-1



i Wnpiakn TRAEQwVia

= E€opoiwon Tng avaloyikng TnAEpwviac
= Kwdikornoinon ¢wvng
= [lepiopiopevn onuaTodoaoia
= Evonoinon Tou ouvdpounTikou Bpoxou




Kwdikonoinon gwvnc

= KwdikonoinTeC KupaTopopPnc
= Mn-ypauuIKn NPoCeyyIon TNG NPAYHATIKAG KUPNATOROP®NG
= PCM, ADPCM
= Vocoders
= JUVOETIKN Pwvn
= LPC (Linear Predictive Coding)
= YBpIOIKoi KWOIKONOINTEC
= [pappIKn NPoOCEyyIon TNG KUKATOPOPPNG ME GUVOETIKN PwVn)
= CELP (Codebook Excited Linear Predictive Coding )



YNOKEIPYEVIKN NMOIOTNTA

2

= 5™

o YBp1dikoi KwdikonoinTeg

|—

= 4

9 KwdIKkonoinNTEC KUPATOROPPAG
2, |

-

¥

>

w 2_

¥

2 R
> 1 | | | | —

|
2 4 8kbps 16 32 64



i YROKEIYEVIKA NoIdTNTA

= Mean Opinion Scores (MOS)

Mepiypagn Tnc unoBabuionc (Impairment)

E€aipeTikn (Excellent) | Aev diakpiveTal
KaAn (Good) MOAIC SlakpiveTal, OXl EVOXANTIKN

Metpia (Fair) AvTIANNTH Kal EAaPpa eVOXANTIKN
MTwxn (Poor) EvoxAnTIkr) aAAG OXI anapadeKkTn
Kakn (Bad) [MoAU evoxAnTIKN Kal anapc

N WD




Avixveuon pInwv Gwvne

-31dbm | — — — ————— — ] o

- , EGoikovounon |
gl';— 1 eupouc {wvne 1
I |
'g_ ' ] ]
o MeTpnTNG  \ Aev anooTéMerat
R SID ) |

-54dpm [ = —F———————— = o —————
) Opupo J
' (Pink Noise)

| 1 1 | ] ¢ z ,
“Pinn” @wvng 2Iyn “Pimn” ewvng

Xpovoc



i KaBuoTépnon

&
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MpwTo bit I
ueradoon

—__/

[Mounog

TeAeuTaio bit nou
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aKpO O€ AKPO

+——KaBuoTepnon t
 KaBuorepnon gi;aé'?ﬁff g FK\CIGUOTépl’]On
ene€epyaaiac ene€epyaoniac
KaBuoTepnon ano
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MeTtafoAn kaBuoTtepnonc “Jitter’

+

@

1 Mopnog /f\ AEKTNG ;
e

O Nounoc anooTEAAE

¢

O 3€KTNG ngpa)\adeva




* ANAITACEIC 0€ €UPOC {WVNC

MpokuNTwV

Kwolikonoinon oucas i

64 kbps (DSO0)

16, 24, 32, 40 kbps

G.729 CS-ACELP 8 kbps

G.728 LD-CELP 16 kbps

6,38
u

G.723.1 CELP




‘L >Uotaon G.114 Tnc ITU

oTEPNON

S Mepiypagry J

AMOOEKTN YIa TIC NEPIOOOTEPEC
£PAPHOYEG

150400 AnodekTn We TNV NpolnoBeaon OTI ival
karavonTn N €nidpaon Tn¢ oTnv
MoI0TNTA UNNPECIag

AnapdadekTn yIa YEVIKN XpNOo
£EAIPETIKEC NEPINTWOEI
unopei va p

400+




MeTadoon pwvnc Kal
* KaBuoTépnon

Fax Relay, Broadcast

)
L/

;

200 300 400 500 600 700 800




i MoIdTNTa PWVAC

= OTIONNoTe pe MOS peyaAuTepo Tou 4.0 €ival
noloTNTa yia unepaoTiko dikTuo “Toll Quality”

£0000C oupnieonc MOS Ka®.
M
K PCM (G.711) 4.4 0.75
32K ADPCM (G.726) 4.2 1

16K LD-CELP (G.728)

8K CS-ACELP (G.729)

8K CS-ACELP (G.729a)




i YRoBeTIKA oUVOECH avapopdac

| 27 500 km

| EBvIkO AikTuo ! o

oo T i, Mebvchivo
| ——>»! !

| LE PC  SC TC ISC ISC  ISC  ISC
IO |-OO- | |-O-| o |-OO-| | -O- | |-O-| | -O-| | -O-| >~

LE - Local Exchange (Tonikd Kévtpo)

PC - Primary Center (MpwteUov KévTtpo)

SC —Sectional Center (Mepioxikd KevTpo)

TC -Tertiary Center

ISC - International Switching Center (AieBvéc YnepaoTiko KEvTpo)

| MeTaywyn

[ Metadoon




i EMIAOYEC VIa TO OnNiTl

s POTS
= AUpOTEPA Ta akpa avaloyika < 33.6 Kbps
= AvaAoyIKOC OEKTNC, WNPIAKOC nounoc < 56
Kbps
= AuoTepa Ta akpa wnepiaka 128 Kbps (ISDN
BRI)



H xwpnTIKOTNTA TOU CUVOPOUNTIKOU
‘L Bpoxou nepiopileTal ota 33 kbps

=B =

g

R

AVaAOYIKO + Wneiako AvaoyIkO »{

4 gupuaTa 2 oupuara 4 gupuaTa 2 oUppaTta 4 oupuata



Ta yovrtey 56 kbps anaitouv
‘_L wneiakn nnyn

e

R

Wnpiako + Wneiako AvaoyIkO b{

4 gupuaTa 2 oupuara 4 gupuaTa 2 oUppaTta 4 oupuata



‘L >Uvdeon pe ISDN BRI

Wneiako b{

R

Wnpiako + Wneiako

4 gupuaTa 2 oupuara 4 gupuaTa 2 oUppaTta 4 oupuata



e

R

Wnpiako + Wneiako Wnpiako b{

4 gupuyata 2 oupparta 4 gupuaTa 2 oUppaTta 4 oupuata



i ISDN

= Integrated Services Digital Network

= MEPOC TNC APXITEKTOVIKNG EVOC DIKTUOU

= Opiopoc TNG Nnpoofaonc oTo OIKTUO

= [MoANanAEC unnpeoiac ano pia npoofacn
= BaoileTal og npoTunonoinon

= ITU recommendations

= YNNpxav Kai 101okatackeueg (proprietary
implementations)



i ApXITEKTOVIKR) SIKkTUOU ISDN

= To ISDN ecival npodiaypa®n npocBacnc os
OIKTUO

AikTuo Znuarodoaiag
(Common Channel
Signalling Network)

PRA B Y NNPECIEC JETAYWYNC KUKAWUATOC

NT1

>Ta0ePOCEUKTIKA KUKAWNATA

Anuoaio dikTuo

Agdopevav




[MpooPBacon oto dikTuo ISDN

Mapadoaoiakn npocfaocn

Anp0oaoi1o BikTUO DEOONEVWV

_ a’ PSTN
ZUYOOOUHKdHT 300
ECOTIAITUOG E€wkeipeva kukhwpata (tie lines)
(PBX) FX (Foreign Exchange)

KukAwpaTa dedopevwv

MpooBaon ISDN

Anpoaoi1o BikTUO DEBONEVWV

PSTN

800

E€wkeipeva kukhwparta (tie lines)
FX (Foreign Exchange)
KukAwpata OedouEVwY

ZUYODOUITIOC

Z2O0TIAIOLOC

EEY:




i NpdoBacn oo dikTuo ISDN

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

= To BRI napexel duo diauAouc yia JeTapopa NnAnpoPopiag
kal eva diauAo onuaTtodooiac:

= AUO ave&apTnTa TEPUATIKA KNOpoUV va XpnolKonoiroouV
TAuTOXPOVa Tov KaBe diaulho NAnpoPopiac

= O kUpIOG OKOMNOC Tou kavaAiou onuaTodooiag gival n peragopa
TWV JNVUPATWV onPaTodoaiac npoc To TNAEPWVIKO KEVTPO

= 'Opwc €ival duvatn kai N YeTapopa OeOOUEVWV UE TN HOPPN
NAKETWV



i NpdoBacn oo dikTuo ISDN

= PRI (Primary Rate)
= 30 B + D (oTnv Euponn), 23 B + D (oTic HMA)
= 2Xe0Ia0NEVO va Aertoupyei 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 (HI1A)




Adsauonointn npoofaon
i (Local Loop Unbundling = LLU)

= H 5UVCITOTI"|TCI TWV vsoaospxousvwv Nnapoxwv (CLEC) va
xpnolponomoouv TOV TOMIKO Bpoxo TWV U(pIOTCI|JEV(DV
napoxwv (ILEC) yia Tnv aneuBsiac napoxn unnpeciwv
OTOUC NEAATEC TOUC
= MAnpwc AdeoponoinTn Mpoofaon
= Mepilopevn AdeoponoinTn Mpoofaon
= Bitstream access
= YQIOTAUEVOI NAPOXOI THAENIKOIVWVIAKWY UMNPECIWV
« ILEC = Incumbent Local Exchange Carrier

= Neosiogpyopevol Napoxol TNAENIKOIVWVIAK®WY UMNPECIWV
=« CLEC = Competitive Local Exchange Carrier




Adsauonointn npoofaon

= [NANpwc Adeoponointn MpooBaon (Full LLU)
= O ouvdpounTIKOG BPOXOG EKMICBWVOVTAl OTOUG VEOEIOEPXOHEVOUG
yia CII'IOK)\EIOTIKI’] xpnon

= O VEOEIOEPXOUEVOG EXEI TOV NMANPN EAEYXO TOU TOMIKOU BPOXOU Kal
TNC OXEONC PE TOV MEAATN TOU

- Mep@ousvn AdeoponoinTn I'IpéoBacn (Shared LLU)
= O TOMIKOG BPOXOG XPNOIHOMOIEITAlI TOOO AMNO TOV UPIOTAPEVOl 00O
Kal ano TOV VEOEITEPXOUEVO TI’])\EI‘IIKOIV(DVICIKO napoxo

= O upioTapevog eEaKOAOUBEl va NApexel TNAEPWVIKN UMNPECIaA, EVW
O VEOEIOEPXOHEVOG NAPEXEI EUPULWVIKEG UMNPECIEG HETAOOONG
dedoPEVWV

= Bitstream access (npéoBacn OTO CUPMO bit)

= O uQPIoTaPEVOG NAPOXOG HECW TEXVOAOYIWY, Onwg DSL, eykabioTa
KUKAWUATa PETAEU TOU OUVOPOMNTH KAl TOU VEOEIOEPXOHEVOU
I'Ip)(\)KEILIEVOU va AuTOC va napexel eUpUlWVIKEC UNNPETIEC O€
NEAATEC



H noAITikn niow ano Tnv
i adsoponoinon

= O1 ILEC, OTIC NEPICOOTEPEC NEPINTWOEIC, Eival NPWNV
KPATIKA JOVONWAIQ, yia auToug
= N adeoponoinon Bpoxou I00dUVapEl PE eniTa&n
= oTpayyaAidel Tov avTaywviouo Kal Tnv npowbnon VEwV
TEXVIKWV AUCEWV 000V agopd Tnv unodoun
= Ol VEOI NAIKTEC NPOTILOUV VA «NapaciTouv» GTO Undapxov, avTi
va kataokeualouv To OIKO Toug OIKTUO
= anaitei pudpioTikn napepBacn (Npoodiopiouo TIMNACG) yia va
ENITUXEI = KATAOTPEPEI TV ayopd




H noAITikn niow ano Tnv

i adsoponoinon

= O1 CLEC ioxupilovTal OTI

dev UNOPOUV OIKOVOMIKA VA KATAOKEUACGOUV JIKOUC TOUC
OUVOPONNTIKOUC BPOXOUC

dev PMopouV va NapeXouV unnpeoiec onwc 1o ADSL xwpic
dlapoipacuo Bpoxou

eVAANAKTIKEC TEXVIKEC ONWG Ol aoUPUATO! GUVOPOUNTIKOI
Bpoxol (WWL=Wireless Local Loop) dev €ival npakTIKoi

TA PJOVTEAD KOOTOAOYNONC ENITPEMOUV IKAVOMOINTIKN
anolnuiwon yia Touc ILEC

ol ouvOpounTikoi Bpoxol Twv ILEC oTnv npayuaTikoTnTa
KATAOKEUAOTNKAV JE Ta XpNUATa TwWV (pOpPOAOYOUUEVWV



DSL: Digital Subscriber Loop

AikTUuo nNpooTIBEPEVNC a&iag
(value added network)

/ -!—C
“MovTep” “MovTep” : .
DSL Bpoxog DSL” METAYWYNG NAKETOU




i Wno1akocC ouvOPOUNTIKOC BPOXOC

= 'Onwc kal otnv nepintwon Tou ISDN, To DSL
(Digital Subscriber Loop) €ival yia TexvoAoyia
npoopaonc

= OI XpNOTEC OTNV NPAyHATIKOTNTA OLV
“ayopalouv” DSL, aAAa unnpeoiec, onwc Internet
uwnAng TaxutnTac, uiobwpevec ypaupec, VPN
(Virtual Private Network), kar {nTnon Bivreo
(Video on Demand)




Aiapoipaocpoc Bpoyou
ﬁ (Shared LLU)

= O ouvdpounTtnc AapBavel TNAEPWVIKN UNNPETia ano Tov
ILEC (Incumbent Local Exchange Carrier)

= O ouvdpountnc AapBavel unnpeoiec ISP ano Tov CLEC
(Competitive Local Exchange Carrier)

dwvn |

dwvr) kal dedopeva

>uvOPOUNTAG Asdopgva




i >Uvown DSL

= [Mavta evepyn (always-on) supulwvikr unnpeaia
= ASITOUPYEI NAVW ano ToV GUVOPOUNTIKO BPOXO
= O1 peyioTol pubpuoi Kal anooTacelC EapTwvTal
ano TIC 101AITEPEC CUVONKEC TNC KABe
£YKaTaoTaong
= [Mo10TNTa Nayoc XaAkou, KaTaoTaon GuvopPOUNTIKOU

Bpoxou
= Ev yevel pexpr 3 km (Aiyotepo yia VDSL)
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