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TexvoAoyieg Evpulwvumgc IIpocBaong

TnAemiKovwVIaKES Kal SIKTUOKEG VTTOOOEG TTOV £XOUV avaTITUXOEL e OKOTIO
va e€ao@aAilovv TNV eVpLIWVIKN TPOCRACT) TWV XPNOTWV GE Eva GVYXPOVO
dlktvo, dnAadr) vAomolovv to Siktvo tpocBaong (Access Network).

OpLOUEVEG ATIO AVTEG HTTOPOVV VA XPNCLUOTIONB0UV 0TV VAOTIOINOT KL TWV
AVWTEPWYV EMTESWV €VOG SIKTVOV, OTIWG To SikTLOo Kopuov (Backbone
Network) 1 to diktvo Swavoung (Distribution Network).

Koplo yapaktnplotiko oxedlacpov: Na eilval olkoVoULKA TTPOCLTEG, ETTELON)
amevBVVOVTUL AUECH OTOV TEALKO XP1OT).

H xpnion toug mapovotdlel paydaio avénon ta teAevtaio xpovia kKat ExeL
ETMPEACEL CNUAVTIKA TNV KaBNpepLvy {w1] TWV TIOALTWV, ETTELOT) TOUG SlVEL
TPOGBaoT o€ VTINPECLES NAEKTPOVIKNIG SlakLBEpvnong, uabnomng kat St Biov
ekmaidevong, TNAlATPIKIG, Ayopds TPoiOVTWY HECW SLASIKTVOV, TNAEPWVING
ueow IP, BvteoSidokePmg, tnAepyaciog, Pmn@Lokng TNAEOPAOTG, SLASIKTUAK WV
TTOLLYVIO LWV KTA.


http://en.wikipedia.org/wiki/Access_network
http://en.wikipedia.org/wiki/Backbone_network
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Kamyopiec EvoUppatwv Evpulwvikwv TexvoAoylwv

«TexvoAoyles xaAkoU», yvwotég kat ws Pnelakes Mpappés ZuvSpount
(xDSL)

«OMTIKEG TEXVOAOYLEGY, TTOU XPT1GLUOTIOLOVV OTITIKES (VEG,
Ymodiaipovvtal o€ TEYVOAOYIEG:

— Evepyov Omrtikov Awktuov (Active Optical Network)
— MMaBntikov OmtikovL Aktvov (Passive Optical Network)
Atktua «kaAwdLokn g mAeopaons» (Cable Networks)

«TexvoAoyies ypappwmv toxVoc» (Power Line Communications), ot
OTIOLEG XPNOLLOTIOLOVV NAEKTPOPOPA KAAWI LA,



TexvoAoyieg xDSL

Ynoeaxn Zuvdpountikn Fpapyun (Digital Subscriber Line / XDSL): Miax otkoyévela

YN @KWV TEXVOAOYLWV ELSIKA OXESLAOUEVWY YL TN LETAPOPE YM@LAK®V SES0UEVWV
o€ VPNAOG PLOUO PETAS0OTMG HECW TWV VPLOTAUEVWYV TOTILKWV Bpdywv (local loop).

To €0pog (wvng Tov tomikoV Bpoxov @tdvel uExpLto 1,1 MHz 1j/kat To Eemepva vTo
mpoUToBEnels (ToldtnTag TomikoV Bpoxov). To TUUA TOV PACUATOG TIOV TTEPLOGEVEL
aTo TNV TNAE@wVia umopel va aflomon el yia tnv au@iSpoun LETa@opa SeSoUEVmV.

Xpnowomolovvtal eEeAtypevol dtamodilapopewtés (Modems) ota AKpa TG YPOAUUNS.

Eme1d1 o Tomikog Bpox0g EXEL @TWYA TOLOTIKA XOUPAKTNPLOTIKA (PACUATOS KAL VYPNAES
TOPUAUOPPWOELS, oL TEXVOAOYLlEG DSL cuvdualouvv eEeAlYIEVEG TEXVIKEG:

— moAumAeéng (Multiplexing)

— dlapop@wong (Modulation)

— kwdikomomong kavaAlov (Channel Coding)

— egvpeong kat 510pBwong AabBwv (Error Detection and Correction)



http://en.wikipedia.org/wiki/Digital_subscriber_line
http://en.wikipedia.org/wiki/Multiplexing
http://en.wikipedia.org/wiki/Modulation
http://en.wikipedia.org/wiki/Channel_code
http://en.wikipedia.org/wiki/Error_detection_and_correction

[TAcovexmpatoa xDSL

YUynAég mapexOueves TaxUTNTEG o€ ox€on Ue TIS ouvdéaelg Plain Old Telephone
Service (POTS) kat Integrated Services Digital Network (ISDN).

Ymoompien vnpeotwv @wvng, Bivteo kat Sedopévwy (VTTO TPoUTOOETELS
Umopel va tapeyeL TaxVTNTES pHEXpL kat 100 Mbps)

dOnvn kaL otaBepn (Flat Rate) xpewon

Tavtoxpovn xpron vnpectwv TMAE@wViag Kat Sedopevwyv (StadikTuov)
EVkoAo poipaopa TG ovvoeonG 0€ TTEPLOCOTEPOUG ATIO EVAV UTIOAOYLOTES
Zuvexns StaBeoipotnta (Always On) tng oVUvdeon g oto SladikTuo

YUynAn emektacpotnta, SnAadn SuvatoTnTa VTTOGTNPLENG ATIO UKPO EWG
LEYGAO aplOuo XpnoTwy.

AZ10TIoTn Slaxelplon Tov SIKTVOV ATIO «AKPO OE AKPO».

YToompLen EQapUoywV TPAYUATIKOU XPOVOU, OTIwS oL TNAESIAoKEPELS, 1)
e@apuoywv vPmAov pvdpov dedopevwy, OTIWG Ta Bivteo Kat’ amaitnon.


http://en.wikipedia.org/wiki/Plain_old_telephone_service
http://en.wikipedia.org/wiki/Integrated_Services_Digital_Network
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Acvppetpn DSL

% ADSL: Yoot pilel acvppetpn petddoon Sedopévwv. O puOUog petddoong

TPOG TNV KatevBuvon tov xpriotn (Downstream) elval peyaAvTEPOG ATIO
QUTOV TIPOG TNV AvTIBETN KatevLOLVO.

% Tumkog pvBuos petddoong: uExpt 8 Mbps Downstream kat 2 Mbps Upstream,

YLt KOAT] TIOLOTNTA YPAUUWY KOL ATTOCTAOT HKPOTEPT TwV 5 Km.

% XpnowoTmotetl tnv HoAVvmAe&n Awaipeong Tuyvotntag (Frequency Division

Multiplexing / FDM) kat xwpilel To €0pog (wvng Tou KaAwdiov o€ Tpla HEPN:

0 - 25 KHz: [Tapadooiakeg vmnpeoies @wvng.

25 - 140 KHz: Por} 6€dopévmwy amo To xp1oTr TPOG TO TNAETKOLVWVLINKO
kévtpo (Upstream).

200 - 1100 KHz: Por) 6sSopuevwy mpog 1o xprjotn (Downstream). Ot TLUEG
UTopovV va HetafSAn0oUv av autd amalttn el amod v e@apuoyn.


http://en.wikipedia.org/wiki/Frequency-division_multiplexing

ADSL2 xot ADSL2+

ADSL2: BeAtiwpévn texvikn (mpotuma ITU G.992.3 kat G.992.4), taxVtnteg 12/1
Mbps.

XpnopoTolel To 8o @dopa pe v ADSL, aAAd emituyydvel vmAdtepoug pubuovg,
AOYW TWV BEATIWUEVWV TEXVIKWV SLAPOPPWONGS KAL TWV ATOSOTIKOTEPWV
AAYOpLOUWYV eTEEEPYATIAG OTJLOLTOG TIOV XPTCLUOTIOLEL
ADSL2+ (mtpotumo G.992.5), taxvtnteg 24 /1 Mbps o€ ypappeg pe pnkog €wg 2 km.
Emextelvel ) xwpntikoTnTQ, StmAacialovtag To mAN00¢ Twv KavaAlwv kabdodov.
Xpnowomolel 512 @aopATIKEG TIEPLOXES.
PuOudg avodov: ~1 Mbps kal eEaptdtol amd Ta XAPAKTNPLOTIKA TOV TOTILKOU
Bpdyov.
O puBuAG petddoong 6Awv Twv Tapariaywv thg ADSL emmpealetal amo:

— TO UNKOG KoL TN SLaTo U] TOU TOTILKoU Bpdyov

— TMOAVEG CUVOEGUOAOYIES YEPUPWONGS KAAWSIWV

— MNAEKTPOUAYVNTIKEG AAANAETIIO pAOELG HETAED TWV KAAWSIWV
H e€acOévnon tov onpatog avEavetal 660 aUEAVOVTAL TO U1KOG TOU TOTILKOU
Bpdoxov Kol 1 oLUXVOTNTA, EVW EAATTWVETAL 000 auiaveTaln Statour] Tov Bpoyov.



AvdOeon kavaAiwv og ADSL, ADSL2 kot ADSL2+
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AvdBeomn kavailwv @wvng (POTS), avodov (Upstream)
kot kaBodov (Downstream), otnv otkoyEvela ADSL.



PuOpog petadoongs dedopevwv ADSL, ADSL2 kot ADSL2+
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PuBuog petadoong dedopevwy kabodov twv mpotuTwy ADSL, ADSL2xat ADSL2+
WG TIPOG TO UNKOG TOU TOTILKOU BPOX0V, Yl XGAKIVO KaAwSio Statoung 0,4 mm?

[TapatnpoVue 6tL to TPpoTLUTTO ADSL2+ Yyia unkog Bpodxov pexpt 2,5 km moapéyel
ONUAVTIKA VYMAOGTEPO (EwG Kal SITTAGGL0) puOUO petddoong SeSopueEvmv.



ASDL2+

 H ADSL2+ eivatn mA€ov cuvnBLOUEVT) EUTTOPLKA.

* Emurpémnel otoug mapoyovg mpocBaong va e€eAlfouvy Ta SIKTLA TOVG,
WOTE, EKTOG ATIO TIG VPLOTAUEVES UTINPECLES PWVTG KL SESOUEVWV
(Double Play), va vtootnpiéovv kat vimpeoieg Bivteo (Triple Play).

*  AUTO £xEL LEYAAN EUTTOPLKY) onuacio, ETELOT) Ao pLa eviaia vTToSoun
TUPEXETAL EVA EVPV CUVOAO UTINPECLWV.



Digital Subscriber Line Access Multiplexer / DSLAM

[ToAvmtAgkng [Ipdofaong otnv Pnoiaxn Xuvdpountikn Fpapun (Digital
Subscriber Line Access Multiplexer / DSLAM): Alaxwpi(el To orjpua @wv1g
Ao TIG VPNAWV TOHYUTHTWV POESG SESOUEVWYV, HECW EVOGS SLOXWPLOTT)
onuatog (Splitter).

EAéyxel kot SpopoAoyel tnv kiviion DSL petady tou e€omAlopov Tou
GUVSpounrn (router modem KTA.) kKoL Tov §IKTUOV TOV rn}\smkowoowal{ou
(popsa QPO TIPWTA ATIOKWILKOTIONOEL TO VPITIEPATO oA GE PnLakn

Hop@).

ZTNVv avtiBetn KatevbuvoT, ATTOTOAVTIAEKEL TO CUVOETO OTJUA TTOV
Kato@Oavel amo to SikTuo Kol SPOUOAOYEL TIG SLAPOPETIKEG POEC e o
™ StevBuvon IP.

Ymoompilel Stapopoug TUTOUG SikTVWYV, O0TIwG: ATM, IP, Frame Relay,
VPN’s kot To kAaoiko PSTN.

Emtitpémnel oto xpnotn va €xel TpoOcaocm o€ VTINPECLES TNG TTPOTIUNONG
TOV.

H ocvvdeon moAAwv cuvvdpountwv DSL o€ kdmolo diktuo vmAwv
TOYVTNTWV TIPAYUATOTOLEITAL ATIO TIG AEYOUEVEG TTOPTEG 1] BUpeg DSL, mov
Bplokovtal Tavw ota DSLAMs.


http://en.wikipedia.org/wiki/Digital_subscriber_line_access_multiplexer

[ToAV YymAov PuBpov DSL (VDSL)

To vedtepo péArog (mpotumo ITU-T G.993.1) g owkoyevelag xDSL

Tumkd vrtootnpilel pLOUO petddoong 12 Mbps peéxpt 1,5 km, dpwg n
Tpodlaypa@n TG mpofAsmel kat vPmAOGTEPO, ONAadT) puExpt 50/30 Mbps ota
300 m.

H ad&non ¢ Tax TN TAG EMTUYYXAVETAL LE TNV TAVTOXPOVH aVENOT TOV
eVPOVG {WVNG CLUYVOTHTWV TNG TNAEPWVIKNG YPAUUNG. AUTO OLWS TNV Kablota
gvalotn oe TapePPoA£G amd YelTOVIKE KUKA®WUATA TTov PeTa@epouv ISDN 1
DSL onuo.

KaBwg 1 vPmAdtepn TayvTnTH ElVAL PLX KPLO LU TTAPAUETPOG YIA TNV TTAPOXT
EVOTIOMNHEVWV VTINPESLWV OUALXG, §ESOUEVWV KoL KIVOULEVNG ELKOVAG, TIPETEL
va VTTEPVIKNOEL To TTPOBANUA TNG UIKPTG ATTOCTACTG.

To tpofAnua AVveTal P TNV TUKVWOT) TOU SIKTVOU TOU TTpOYOU LE TNV
EYKATAOTAOT TEPUATIKWV onpelwv VDSL €tol wote va pewtwbei n amoéotaon
LETAEL XPNOTN KoL TEPUATIKOV OTUELOV.

Ta teppatika onueia VDSL @iofevolivTal 0T IKPLOUATA TWV KUPLWV
KOTAVEUT|TWV KL CUVOEOVTAL LE TA KEVIPA TOV TTAPOXOV UECH TTG VTTOOOUTIG
OTITIKWV LVWV.



VDSL2

* Miua BeAtiwpevn popen ™ VDSL etvaitn VDSL2 (mpoétumo ITU-T
G.993.2), n omola apexel TaxyvTNTES Avw Twv 100 Mbps ota 500 m kot

50 Mbps oto 1 km.

 Metd ta 1,6 km ol emiS00elg TG elval avtiotolyes avtwyv ¢ ADSL24.

* Toyeyovog 6tin VDSL2 pmopel va xpnotpomoim0el amo oA UKPES
EWG OXETIKA peydAes (4-5 km) amootdoelg, oe avtiBeon pe tn VDSL,
IOV UTTOPEL VA XpNOLUOTIOOEL HOVO YIX LIKPEG ATTOOTACELS, E(VAL EVX
TTOAV ONUAVTIKO TEYVOAOYLKO KAL EUTTOPLKO TTAEOVEKTN LA TNG.


http://el.wikipedia.org/wiki/ADSL2+

Awctuaxn vtodoun Fiber To The Curb (FTTC)
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Awctvaxr) vtodoun Fiber To The Curb (FTTC)

XXOAKIVA KOAWOLX (CUVESTPAUUEVWY (ELYWV) EEKLVOVV ATIO TIG EYKATACTACELS
TWV XPNOTWV TPOG TOV MANGCLEGTEPO KUPLo Kataveuntr) (Curb Terminal).

Exel vtdpyel eE0OMALOUOG TTOU UTTOPEL VA LETATPETEL TA CYUATA ATIO NAEKTPLKA
O€ OTITLIKA KOL VO TO TTOAVUTIAEKEL O€ EVO KAAWSLO OTITLKWV LVWV.

Ta kKaAwSLa OTITIKWV LYWV KATaAyouv o€ evav Staywplotn (Splitter), 6mov ta
ETUEPOVG OTITIKA OTUATH TIOAVTIAEKOVTAL OE EVO KAAWSLO OTITIKWYV VWV, TO
OTIOLO KATAANYEL EITE OTO AOTIKO KEVTPO E(TE OTO KEVTPLKO YPUPELO
mAemikowvwviag (Central Office/CO).

To TAEOVEKTN U TNG APXLTEKTOVIKNG VAL T) LELWON TOV UNKOUG TOV TOTILKOU
Bpdyov, a@ol MAEOV 0 GLVSPOUNTTG SEV CUVIEETUL OTO ATIOUAKPUOUEVO
KEVTPO TOV TTAPOXOV, AAAX o€ EVav KATAVEUN TN IOV BplokeTal o€ LiKpn
amooTHoT, olyovpa pikpotepn amd 300 m.

Ztnv opoAoyia tov VDSL, 6Aa ta kopfikd onpeia mov pecoAafolv petad tou
KEVTPLKOU TNAETIKOLVWVLIONKOU YPAPEIOVL KL TWV EYKATACTACEWVY TOV XPNOTN
elval yvwotd ws Omtikég Movadeg Aiktvou (Optical Network Units / ONU).



http://en.wikipedia.org/wiki/Optical_network_unit

ZUYKpPLTIKA Staypdppoata puopov avodov kat kabodov
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ZUYKPLTIKA Staypappata puBuov kabodov (Downstream) kat avodov (Upstream)
TwV TEYVoAoYLwV VDSL2, ADSL2+ xat SDSL



AvaBeon kavaAiwv og VDSL2

POTS | UPSTREAM | DOWNSTREAN UPSTREAM & DOWNSTREAW
{ a——— ey VDsL2
E | rnm 1111 §
| | | ‘ ' |
014 Mz 111 Mz 22z 12MHz

AvaBeon kavailwv ewvis (POTS), avdédov (Upstream)
kot kaBodov (Downstream), otig otkoygveleg ADSL kat VDSL



YymnAov PuOuov DSL

YymAov PvBpov DSL (HDSL): Avamntiyxbnke otn dekaetia Tov 1980 yix va ekpeTaAAevTel
NV VTIdpYovoa TEXVOAOY X TwV Yn@lakwv KukAwpdtwv T1 (B. Apepikn kat lamwvia) kot
E1 (Evpwmn) xat va emitvxel taxVtntes 2,3 Mbps vy armootdoetg uéxpt 3,7 km.

« Tlpoo@épel CUUUETPIKEG VTIMPETIEG, OXL OUWG KAl VTMPETia TNAEQwViaC.

* TV emitevdn ™¢ apgidpoung petadoons xpetdletat 0o Tomkovs Bpdyoug,
LELOVEKTWVTAG ONUAVTIKA o€ ox€omn pe tnv ADSL, mov xpnouomolel Eva Bpoxo.

[MAeovektpota ts HDSL:
*  MeydAn avoxrn o€ oTtolad1)TTOTE TPOTOTIO(ON TOV TOTIKOV BpO)Xou
« IIAnpng ovvepyaoia pe kukAouata T1 kat E1

* Avvatdémta avakapdmg otav evag amod Toug Svo Bpodxous amotuxel QoTtdo0 1 Xp1oN

LOVO TOV €vOG Ppdyov TepLopllel TIG EMSOCELS TOU GCUOTHUATOG OTO ULOO.

HDSL2: xpnowuoTmotel Evav ToTiiko Bpoxo, TapEXEL UTINPECIA TNAEQPWVIAG KL HTTOPEL VAL
neta@épel Sedopéva oe pubuod 1,5 Mbps cuppeTpika.

HDSLA4: potadet pe tnv HDSL2, aAAd emituyydvel peyaAltepn amootaon kata mepimov 30%
KoL xpnowuotolel Vo TomikoUs Bpdyoug.



7
zvpupetpikn DSL

Zuppetpikn) DSL (SDSL) yvwo i) kat wg Ynelakn ypopun cuvépount amion

Bpdyov.

‘ISt pe tnv HDSL, pe povn Stagopd 6tL xpnowpomolel Evav tomikd pdyo.

H péyiot amdéotaon petadd twv dVo akpwv dev pmopel va Eemepvd ta 3 km.

['la ™) dnuovpyia CUHHETPIKWY Pn@LakwV (wvwv avodou Kal kaBodov SeSouevwy
xpnolpomoleital n TexViky kataotoAng tnsnyxovs (Echo Cancellation).

OLemdooelg g SDSL eivat iSteg pe avtég g HDSL, emeldn) pmopel va emITUXEL
OUUHETPLKOVGS puOpoUGS amd 128 Kbps puéxpt 2048 Kbps.

'Exel ToAAEG e@appoYEg, Kuplwg yla Tn oVvEeoT eELTNPETNTWVY 0TO SLadiKTLO, Yl
BvteodlaokePm Kat yia avtaAdoyr) apxeiwv peydiov oykouv.

Single-pair High Speed DSL (SHDSL): [TpoTuToO Q) U1)G 0TI CUUUETPLKEG TEXVOAOYIES
[cuvdvaopog twv HDSL kat SDSL], kaBwg xpnopomolel o eEEALYUEVESG TEXVIKES
KoL a€loToLEl KAV TEPA TO SLABECLUO PACA, ETIITUYXAVOVTOS ETOL LEYXAVTEPOUS
pLOUOVG SedoPEVwV O€ TILO HEYGAEG ATTOOTACELS oLYKPLTIKA Ue TI¢ HDSL ko SDSL.


http://en.wikipedia.org/wiki/Echo_suppression_and_cancellation

AAAgg teyvoAoyieg DSL

Rate Adaptive DSL (RADSL): EvaAAaktikr) mepimtwon tng ADSL, pe tn Stagopda otL
umopel va mpooappolel To pubud petddoong avaAoya [E TNV TOLOTNTA TNG YPUUUNG
LETAS00MG KAL TO UJKOG TOV TOTILKOV [3pO)0U.

ZxeSldoTNKE Yl @apuUoyES Bivieo kKat' amaltnon, aAAd Sev €xel mpoTLTOTOLN OEL
Mmopel va peTaBAAAEL TNV TaXVTNTA LETAS00NG SESOUEVWV AVAAOY X UE TIG EQAPUOYES.
O 1o ovvnBiopévog ovvduvaouog: 7 Mbps (Downstream) kat 1 Mbps (Upstream).

ISDN DSL (IDSL): YBpt8ikn texvoAoyia twv DSL kot ISDN, ov vmtootnpidel
OUUUETPLKOVG puBpoUG petagopag dedopevwyv péxpt 144 Kbps.

H Sta@opd ™G pe tnv ISDN elval 6tL Sev vtootnpilel uTNPECiEG TNAEPWVIAG, OUWS
OUVTEAEL GTNV ATTOGUUPOPTOT TWV TNAEPWVIKWV KEVTPWV attod TIG kAol ISDN ya
TPocfacn oto Stadiktvo. [lapEyel poviun ovvdeon SedSopevwv.

KaBwg n péylotn andéotaon amd to KEvTpo umopel va @tacel ta 15 km, evééxetat va
elval 1 povadikn Stabeoiun texvoloyia SeSO0UEVWY OTAV TO TEPUATIKO ATIEXEL TIOAAL
XIALOUETPA ATIO TIG UTTOSOUES TOV TTAPOXOV.

Multirate Single Pair DSL (MSDSL): IlIpogkue amd tv SDSL kot mapéxet taxvtnteg 2
Mbps ap@idpopa.



ZUYKPLON TWV TEYVOAoYLwv XDSL

H ADSL pe tig maparlayeg ADSL2 kot ADSL24, elvat 1 mA€ov StadeSopévn
TeEXVoAOYla EVPLI{WVIKNG TPOGaoTG.

AmevBUveTal KUPIlWG 0€ OIKLAKOUG XPNOTES KAL OE UIKPES eTTLEPNOELS (Small
Office-Home Office/SOHO), mov £xouv peyaAUTEPEG ATIALTIOELS YIX KATERaTUA
dedopévwy Kal AlyOTepeS yla aveBaoua.

[Mapéxel ypriyopn mpoofacn oto SLadiKTuo Kol ETITPETEL GTOUS XPTOTES VA £XOUV
yp1Nyopn mpocBact o€ SLaSIKTUOKO TIEPLEXOUEVO, VX KAVOUV y0PES, VX
Staxelpllovtal Tov TPATECLKO TOUG AOYAPLAOUO, VA AVTAAAACGOLVV e-mails KTA.

H HDSL oxediadotnke yia vao vtootnpi€et kukAwpata T kat E ylo v mapoym
OUUUETPLIKWV VTN PECLWV. MelovekTHatd TG eival 0Tl amattel 2 1) 3 TomikoUg
Bpdyoug kol dev vtootnpllel vnpecia TNAEQWVIAG.

H SDSL potdel pe tnv HDSL, aAAd& xpnotpomolel évav totiko Bpdyo kat eival To
€0KOAN oTNV LVAOTIONOM).

H SHDSL eivat to TpOTLTIO ALYUNG 0TI CUUUETPLKEG TEXVOAOYIEG.

H IDSL pmopel va xpnolpuomomBel o€ HEYAAEG ATIOOTACELS, YIX TAYVTNTEG KAAVTEPES
amo avTtég Twv POTS ocuvdéoewv. Aev Bewpeltal evpul{wvikny cUVSEDT), ETTELON
vTtooTNPLCeL pUONO petadoong oAt 144 Kbps.



ZUYKPLON TWV TEYVOAoYLwv XDSL

H VDSL mapovotdlel peyaAn texvikn opolotnta pe v ADSL, kabws xpnoomolel Tig
(SLeg akpLBwg TEXVIKEG HLETASOONG KAL ATIOCQAAUATWONG.

Y€ ULKPEG ATTOOTAOELS EMITUYXAVEL TTOAV LYPMAGTEPEG TaxVTNTES amtd TNV ADSL, Sivovtag
™ SuvaToTnTa MPOGPaoNG € TOAVUEGLKO TIEPLEYOUEVO, OTIWG TO BivTeo kAT amaitnon,
N KAAWSLHKN EKTTOUTIN) TNAEOTITIKOV oNpatog o€ vPmAn avdAvon (HDTV), kA,

[N va tpoo@epBel, amattel v eméktaon Twv SIKTOWV o€ eMITESO YEITOVLAS.

H VDSL2 sivai ) texvoAoyia ayung otnv otkoyevela Twv XxDSL texvoAoylwv.
AZloTroLel peyaAUTEPO HEPOG TOV pAcpatog amo tn VDSL kat pmopel va mapEyeL
ToxUTNTEG HEXPL Kat 100 Mbps GUPUETPIKA G€ TTOAD UIKPES ATIOCTACELG, AAAQ KL TTLO
XAUNAEG TaVUTNTEG OE ATMTOOTACELS HEYXAVTEPES a0 avTES TNG VDSL (néxpL 2,4 km).
Te peyaAvtepeg amootaoelg, 1 VDSL2 votepel twv teyvoAoylwv ADSL2/2+.

H onpavtikotepn Staopd petafv VDSL2 kot ADSL eivat 0TL 1 TTpwTn XPNOLLOTIOLEL WG
texvoAoyia moAvmAeEiag to Ethernet oto mpwto piAt (Ethernet in the First Mile).

H xatdpynomn ¢ texvoAoyiag Asynchronous Tranfer Mode (ATM) onpaivel 6TL 1
QPXLTEKTOVIKT TPpOcfaonG Umopel va amAoTon el o€ pa «onUelo TPOG o UELO»
apxltektovikn Ethernet, mov xpnowpomoilel VLANS w¢g QoS o€ 6Ao to diktuvo mpoofaonc.

H amAovotevpévn doun tou SIKTVOU ETIITPETEL TNV TEXVOAOYIX LETAYWYNS TIAKETOV,
KaBwg KoL vTnpeoieg e emimedo mowdmragvnnpesiag (Quality of Service / QoS).



http://en.wikipedia.org/wiki/Ethernet_in_the_first_mile
http://en.wikipedia.org/wiki/Asynchronous_Transfer_Mode
http://en.wikipedia.org/wiki/Quality_of_service

[Tivakag mpotuTtwv TS otkoyevelag XDSL

Owoyévela [pétumo ITU wn;)it:i;mg Méyiom TaxvmTa
ADSL G.992.1 1999 7 Mbps down - 800 Kbps up
ADSL2 G.992.3 2002 8 Mb/s down - 1 Mbps up
ADSL2plus G.992.5 2003 24 Mbps down - 1 Mbps up
SHDSL (avavéwon 2003) G.991.2 2003 5.6 Mbps up/down
VDSL G.993.1 2004 55 Mbps down - 15 Mbps up
VDSL2 -12 MHz G.993.2 2005 55 Mbps down - 30 Mbps up
UEYAANG amOoTAONG
MRt G.993.2 2005 100 Mbps up/down

HLKPTG amdoTaong




Alktva OtTikwyv Ivov

Omtikég iveg (Optical Fibers): amoteAoVv éva péco petddoong pe d@bovo
VP0G {WVNG, ULKPT ATTWAELA LoYVOG KAl avaloOnoia 0€ NAEKTPOUAYVNTIKEG
TapeUPoAEG.

Metasidovv Vv YmeLaxn TAnpo@opia e Hop@1 TAAUWY PWTOG, 0L 0TIOL0L
Tapayovtal eite amo S16dovg Led eite and cvotnuata Laser, 6€ amOoTHON
ueyoAvtepn twv 50 km.

Elval kataokevaopéves amo TAAOTIKO 1) ato YuaAl (Ttpwtn VAN To TTVpiTLO)
KOL £XOUV SLAUETPO UIKPOTEPN TWV 8 pm.

210 KEVTPO TOUG BploKETAL O TILPTVAG, LECW TOV OTIOLOV HETASISETAL TO OTITIKO
onua. ‘000 o 6TEVOG Elval 0 TTUPNVAG, TOCO TILO YPTYOPA LETAPEPETAL )
AKTIVA @WTOG.

O mupnvag ePLBAAAETAL ATIO OTPWUAX YUVAALVNG ETKAALVYNG, 1) oTTola EUTTOSIEL
TO OTITIKO O VO SLACKOPTILOTEL KL VOt YACEL TNV LoYV TOV.

H emkdAvym mepBaAreTal amo 10 EEWTEPIKO TPOOTATEVTIKO VALKO.

ZUYKEVTPWVOVTUL 0€ SECUES KAL VX OXTUATI(OVV OTITIKA KAAWSLA, LE SEKASES
1/KOL EKATOVTAOEG OTITIKEG (VEG.

Ol OTITIKEG (VEG XPNOLUOTIOLOVVTUL EVPEWS O SIKTLUA ETILKOLVWVLWOV.


http://en.wikipedia.org/wiki/Optical_fiber
http://en.wikipedia.org/wiki/Light-emitting_diode
http://en.wikipedia.org/wiki/Laser

Alktva OtTikwyv Ivov

H Aettovpyia twv 0.1. Baciletatl oto @awvopevo g StdBAaon Tov wTog.
‘OTtav Lo akTiva wTog TTEPVA ATTO KATIOLO VALKO 0€ Eva AAA0, TOTE StabAdTal
oT1 SLAXWPLOTIKT ETLPAVELX TwV SV0 VAIKWV. ['la Ywvieg TpOoTTWONS
UEYAAVTEPES ATO LA CUYKEKPLUEVT KpLloLun TLUT, TO WS SLaBAATAL TTIoW OTO
YUOAL KOl THYLOEVETAL UEGA GTNV VAL

Elvat Suvatov peoa amd v (S iva va Stadidovtal tautdyxpova TTOAAEG
aKTiveg, apkel va oTEAvovTaL e SLOPOPETIKEG YWVIEG TPOOTITWONG.

Ol oTtTIKEG (VeG SlakpivovTal O€:

— Movoatpotieg (Single Modes), pe dtdpetpo mupnva ~10 pm. H aktiva
TagLoeveL o€ evBela YpapUUn KoL (OTAVEL OE LEYAAEG ATIOOTACELS. ATTALTOVV
OUYKEVTPWOT PWTOG HEYAANG EVTHONG, TTOU UTtopEel va doBel povo amd
Laser.

— ToAVtpomeg (Multi Modes), pe Stapetpo mupnva 50-100 um. Mmopovv va
TEPACOVV TAVTOXPOVA TIOAAEG AKTIVEG PWTOG (LE SLPOPETIKY) YwVia
TPOCTITWOTG N KaBepia), avEdvovTag £ToL TOV OYKO TwV SES0UEVWYV TIOU
UTTopoUV va HeTad000VV.



[ToAUTIAEEN Miikou¢ KOpatog - WDM

[ToAVmAEEN unkovug kupatog (Wavelength Division Multiplexing / WDM):
TeEXVOAOYia Y TN Snuovpyla OTTTIKWVY SIKTVWV.

DEMUX

Y

Pon onpatog -

Ze KAOe oTTIKN (VA TO OTITIKO ONUA EXEL CUYKEKPLUEVO UNKOG KUUATOG. ATIO TV (Sl
(va uTropovv va TEPAGOVV TIEPLOCOTEPA TOV EVOG SLAPOPETIKA OT)LATA, SLOLPOPETL-
KoV UNKoug KUPATOG («xpwpo»). KaBe «Xppo» avTITPpoo®TEVEL Lo SLA@OPETIK
pon eSopuEvwv LPMANG TAXVTNTAC.

Etvat Suvatn n tavtdypovn petddoon moArwv powv Sedopevwy (Kavaila) peoa
ato €va (e0Y0G OTITIKWYV vV (uia iva avd katevBuvon). TuTtikad pmopouvv va
petadoBovv 18 kavdAia os amdéotacn 50-70 km.


http://en.wikipedia.org/wiki/Wavelength-division_multiplexing

[Tukvn) [ToAVTAEEN Mnkoug KOpatog - DWDM

* [Mukvn moAVTAeEN unkoug kvpatog (Dense Wavelength Division Multiplexing /
DWDM): vtootnpilel TEPLOCOTEPA KAVAALA, APA TIPOCPEPEL LEYAAVTEPT
XWPNTIKOTNTA KAL TAVTOXPOVA KAAVTITEL PEYAUTEPES amootdoels (>1.500 km).

* Ta ocvotquata DWDM pmopovv va petadwoouvv uéxpt 160 kavdAio kat va
eMeKTE(VOLV TOV Baciko pvBuo petddoong dedopevwyv amnd 10 Gbps oe meploooTEpQ
amno 1,6 Tbps.

N S SIS SIS TR TS IO T TGO T FIGOS IR CTFIL TG

Single strand of fiber

DWDM

40 virtual high-speed channels per physical fiber
Expanding capacity of an OC-48 ring from 2.5 to 100 Gbps

« HDWDM elval pia ToAA& vtooxopevn texvoAoyia, yia peta@opd SeSopevwy peoa
QIO OTITIKEG (VEG, ELSIKA 0€ SIKTLA KOPUOU, KAL ATIOTEAEL LOVOSPOUO YIX TNV
vAoTIoMoN SIKTVWV VTIEPLPNAWY TAYXVTNTWY, OTIWG elval To Gigabit Internet.


http://en.wikipedia.org/wiki/Wavelength-division_multiplexing#Dense_WDM

EVaAAOKTIKEG APXLTEKTOVIKEG OTITIKWYV SIKTUWV TTPOsBaong

ZNUEPA OL OTITIKEG (VEG XPTOLUOTIOLOVVTAL YLOL TNV VAOTIOMON EVPLIWVIKWV SIKTUWV
KOPHOU Kal Stavopr]g, kabwg eival 1 povn texvoAoyia OV UTOPEL v LETAPEPEL TOV
TEPAOTLO OYKO S€S0UEVWV TIOV TIAPAYOUV 0L CUYXPOVEG EVPUVIWVIKES EQPAPLOYES OTA
Axkpo Tov SIKTVOU.

H vmodour) omTIKWV VWV QTAVEL HEXPL TIS YELTOVLIEG 1] TA KTIPLA TWV CUVSPOUNTWV.

ZT1 GUVEXELA XPTOLULOTIOLOVVTHL OL UTIOAOLTIEG TEXVOAOYIEG EVPLIWVIKNG TIPOG Ao,
ovvnBéotepa n xDSL, yia va Snpovpynbel to Siktvo mpdofaong mov pTavel uéxpl
TO XWPO TOV XPNOTH.

[TAEOVEKTHATA TWV OTITIKWV LVWV:

XAUNAG KOOTOG

TIOAU HEYAAN XWPNTIKOTN T

LLKP1 €Ea00£EVN 0T TOV OTIUATOG

UELWUEVEG ATIALTIOELS OE NAEKTPLKY EVEPYELX
HIKPEG SLOTATELS KoL (kPO dapog

vYMAN StaBeotudTNTA SIKTVOV, AOYW AVOEKTIKNG KATAOKEVTG



EVaAAOKTIKEG APXLTEKTOVIKEG OTITIKWV SIKTUWV TTPOsaong

Fiber To The x (FTTX): apXITEKTOVIKEG KATAOKEVT)G OTITIKWV SIKTUWV EVPLIWVIKIG
TPOGaong, oTa oTola Eva TUN LK TOV TOTILKOU BpOX0v €XeL avTiKATAOTAOEL atod

OTITIKY (va.

Zuviotatal oTnVv KatdAnén (euywv oOmTIKWV
LVWV ATIO TO KTIPLO TOL TIApOXOL UEXPL TNV
katowkio (FTTH) 1 to ktipo (FTTB) 1)
vettovid (FTTN) tov cuvdpount.

H apyitektovikn FTTx Stakpivetal o€:

— Active Optical Network (AON): 2t«a
onuela SLAKAGSWOoMG TWV OTITIKWYV
VWV XpTNoLLoTIoLELTL EVEPYOG EEOTALOUOG
(Router/Switch).

— Passive Optical Network (PON): Xta onpeia
SLAKAGS WO G XPNOLUOTIOLEITOL TTHONTIKOG
€EOMALONOG (OTITIKOL SLAYWPLOTES).

Active Optical Network | AON

Optieal Lina
Termination {OLT)

Optical
Splitter

| ONU = Optical Network Unlt



http://en.wikipedia.org/wiki/Fiber_to_the_x
http://en.wikipedia.org/wiki/Fiber_to_the_x#Active_optical_network
http://en.wikipedia.org/wiki/Fiber_to_the_x#Passive_optical_network

Apyrtektovikeg Fiber-To-The-x (FTTx)

FTTN (Fiber-To-The-Node or Neighborhood):

O mdpoyxog tepuatiel TV (va o€ plo vaBpLo
Kaumiva, n omola pmopel va Bploketal oe Peydn
QTOCTAOT) ATIO TIG KEVTPLKES EYKATACTACELS TOV.
ATt TV KauTiva HEXPLKAL TNV Ol TOV
oLVSPOUNTY TO SIKTLO TTAPAUEVEL XAAKLVO.

Ontikeg iveg XdAkiva kaAwbia

JrETTN

H FTTN elvat To mpwTo Brjpa mov akoAovOel o
TIAPOYOG LEXPL VA KATAOKEVAGEL £V TIAT)P WG
omTIKO Siktvo poosBaong (FTTH).

drrTC

YAoToLe(Tal Ypriyopo Kol OXETIKA @ONVE, Kabwg
LOVO Eva TUN A TOV TOTILKOU BpOX0V HETATPEMETAL ATIO XAAKLVO OE OTITIKO.

Xe ovuvdvaouo pe tig texvoAoyieg VDSL/VDSL2, n FTTN eivatl KatdAANAN yio TV
Tapoy triple play vmnpeoiwv otov cuvdpount.

FTTC (Fiber-To-The-Curb or Cabinet): Yromnepintwon tov FTTN, otnv omola
Kaumiva elval TANCLECTEPX TIPOG TOV CLUVOPOUNTH, ETCL WOTE TO XAAKLVO TUN O TOV
ToTkoV Bpoxov va unv vrepPatvel ta 300 m. Avuti) n mpovmoBeom eyyvdTal TV
KA amédoon tTwv teEXVoAoylwv XDSL, akopa Kol 6€ CUUUETPLKT) AELTOVpYia
vymAng taxvtntag (100 Mbps).


http://en.wikipedia.org/wiki/Triple_play_(telecommunications)

Apyrtektovikeg Fiber-To-The-x (FTTx)

FTTB (Fiber-To-The-Building or Business or Basement): H iva teppatifel evtog tov
KTLPLOV TOU GUVSPOUNTH, TL.Y. OE £VAV KEVTPLKO KATAVEUTTI) OTO LOOYELO TNG
TIOAVKQATOLKIAG, EVW Ol SLAVOUEG OTA SLAUEPITUATO TIAPAUEVOUV XAAKLVEG.

FTTH (Fiber-To-The-Home): H iva teppatilel otnv okia Tov cuvdpountn, SnAadn
0€ £V TEPUATIKO OTUELO TOTIODETNUEVO O€ KOUTL 0TOV EEWTEPLKO TOlYO TNG OIKIAG.
To SikTvO TOU CLVEpPOUNTH TTAPAUEVEL XAAKLVO.

FTTP (Fiber-To-The-Premises): [Tepthaupavel tig mepimtwoelg FTTB kot FTTH,

FTTD (Fiber-To-The-Desktop): H omtiky] iva teppatilel o€ Evav peTatpoméa
OT|LOLTOG OTTO OTITIKO O€ NAEKTPLKO, 0 0TIO(0G BploKETAL TOTOOETUEVOG TTANGlOV TOV
UTIOAOYLOTI} TOU GUVSPOUNTY).

Ztig mepimtwoels FTTN, FTTC kat FTTB,

1 OTITIKN (va Tepuatilel ouvBws oe DSLAM
ue VDSL kol otn ouvEXELR, Le XAAKLVO (eUy0g
LETAPEPETAL LEXPL TOV TEPUATLKO EEOTIALOUO
TOV XPNOTN UE TEYVOAOYla VDSL2.

Jr1TB

| FTTH



TuTKn apXLTEKTOVIKT) OTITIKOU SIKTUO0V

To 8iktvo KopHOV amoTEAEITAL ATIO TOUG KUPLOUGS KOWPBOUG, IOV cuVEEovTaL LETAED
TOUG £@OooV BplokovTal o€ KOVTIVi amtdoTAON.

To 8iktvo Slavopng amaptiletat amd Toug kKOUBou Sltavoung, Tov cuVEEovTal
LeTa&V TOVG, EVW VTIAPYXEL TIPOLAEYTN VLA ETIITIAEOV GUVOECELS GTO HUEAAOV.

To dixtvo TpdaPaong amoteAeital amd ToUS KOUPBOUS TTPOGAONS KAL XPTCLUO-
Toleltal yla va cuvdéovtal Ta Sld@opa KTIpLa 6€ auToUG.

Kopilog kopfoc Kipiog kopfog

Kdpio biktuo ::]
C

Aiktuo
davopng

Aiktuo
npoofaonc
Kopfot npooPaonc | a a a ;]

AN A ANAN

KopBoc diavopng @ b8 Koppoc diavopng




Alktua KaAwdLakn S TMAEOpAOTG

Ze MOAAEG xwpeS (aAAa 0xL otV EAAGSa) €xouv avamtuyxBel evoVpuata Siktua
Yl TV tapoy1) ovvépountikns/kadwdiakng tnAcopacng (Cable Television).

Ta Siktva avtd Bacilovtal oe opoagovika kadwdia (Coaxial Cables) kot
XPTNOLULOTIOLOVVTAL EVPVTATA YL TNV TIAPOXT EVPLIWVIKWYV VTINPECLWV,
aloTOLWVTAG Lo TEYVoAoyia yvwotn wé Data Over Cable Service Interface
Specification (DOCSIS).

Oplouéveg ekdooelg g DOCSIS emitpémouy ap@iSpoun popen emkovwviag,
HETAEV TOL CLVSPOUNTH KAL TOV TTAPOXOV TWV TPOYPAUUATWV.

Ta dikTva KAAWSLAKNG TNAEOPAONG, OTIOV AVTA VPLOTAVTAL, £XOVV KATA
Kavova avayxBel 6To KUPLOTEPO EVOAAAKTIKO SIKTLO TTApoXN S EVPLIWVIKWV
UTINPECLOV Kal ouvaywvifovtat ta diktva DSL, cupudArovTag £ToL ONUAVTIKA
OTNV AVATITUEN TOU AQVTAYWVLIGUOV.


http://en.wikipedia.org/wiki/Cable_television
http://en.wikipedia.org/wiki/Coaxial_cable
http://en.wikipedia.org/wiki/DOCSIS

HAektpwkd Sixtua

* H mapoyn svpulwvikng mpdoBaong pEow tTwv kKaAwdiwv pevuatog (Power
Line Communication) €xel TpotaBel w¢ Lot TOAAG VTTOGYXOLEVT) TEXVOAOYIAL.

* XPNOLUOTIOLEITAL OE APKETA EVPWTIATKA KPATY), OLWS O TILAOTIKO ETITESO.

*  Emuépoug mpOTUTIA YL OLKLAKO
eVPLIWVIKO SIKTVO HECW TWV YPAUUWY
NAEKTPOSOTNONG EXOUV avamTuyOEl
aTro SLAPOPES ETALPELES, OTO TTAAIOLO
¢ HomePlug Powerline Alliance kat
tov Universal Powerline Association,
QAAG Sev VTTAPYEL Eva KaBOoALKA
oS EKTO TIPOTUTIO.



http://en.wikipedia.org/wiki/Power-line_communication
http://www.homeplug.org/
https://en.wikipedia.org/wiki/Universal_Powerline_Association

AocvVpuoateg TexvoAoyleg

AoVpuatn pooBaon Wi-Fi

Ztabepn) acvpuatn pocfaon

AocVppatn mpooPaocn WiMAX

AocVppatn kwvnt) mpocBaon 3G/UMTS kat 4G/LTE
ApiSpoun dopuvopikn mpocBaon
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Kamyopieg AcUpuatwv Evpulwvikwv TexvoAoylwv
«TexvoAoyleg aovpuatwy Tomikwv SiktVwvy» (Wireless Local Area
Networks), mov vmoSiatpovvrtal oe:

— Wi-Fi
— WIMAX

«Teyvoloyles acvppatns otabepr)g mpooPacne» (Fixed Wireless
Access)

«Kivmtég emkowvwvieg» (Mobile Communications), ot omoieg elval Ta
Siktva kvt s thAepwviag (3G/UMTS, 4G/LTE, 5G)

«Aopu@opikeg TexvoAoyieg» (Satellite Access)



Wi-Fi

Wi-Fi: (Wireless Fidelity). [Teptypd@el To vmAng taydtntag acVpUato Tomiko Siktuo
Wireless LAN (WLAN).

+ Xpnowomoteital oe eowteptkovs (Indoor) kat e§wtepikoVs (Outdoor) xwpoug.

*  YAomolel diktvo tpodofaong xpnotwv (cuvnBEoTepa), KAAG KL YLt VA SLAOLVOETEL
EVa TOTILKO SIKTLO UE KATTOL0 AAAO0 SIKTUVO avWTEPOU EMITTESOVL.

Ta WLANSs akoAovBouvv to potumo IEEE 802.11 kat amoteAovvtal amo TI§ LOVAOEG:

* Inueio mpooPaong (Access Point/AP): [ailel To pOAo YEPUPAG LETAEY TOV
EVOUPUATOV KAL TOU ACVPUATOV SIKTVOV, AAAG VTTOOTNPLlEL KOl GAAEG AELTOVPYILES
O0TO ACVPUATO SIKTVO.

*  Zvompa Siavoung (Distribution System): Evwvel ta Std@opa AP tou i8tov Siktuov,
ETILITPETOVTAG TOUG VO ETILKOLVWVOUV.

« AoUppato péoo petadoong (Wireless Medium): Me S1a@opa QUOIKAE OTPOUATA,
IOV €£X0VV OPLOTEL KL XPT|OLUOTIOLOVY eite padloouxvotnTeg (cuvnBwe) ite
VTIEPLOPEG aKTIVEG (OTTAVIOTEPA), LETASIOOVTAL TIAKETA LETHED TWV OTAOUWY TOV
aocVPUATOV SIKTVUOV.

« ZtaBpol (Stations): ZuvnBwg mpoOKeLTAL YIA popnTEG cLOKEVES (laptops,
smartphones KtA.).


http://en.wikipedia.org/wiki/Wireless_LAN
http://standards.ieee.org/about/get/802/802.11.html

Tumua] tomoAoyla WLAN (Wi-Fi) diktvov

MESH
AIKTYO

WIFI
Hotspot

WIF|
Access Point
OWTEPIKOU Xpou)

! WIFI
Access Point

Smartphone (e€wreptkou xwpov)



Wi-Fi

Ta o kowva WLANSs AettoupyoVv 6TIG EAEVOEPESG TTEPLOXES GUYVOTITWV:

* Industrial, Scientific and Medical (ISM) Twv 2,4 GHz

* Unlicensed National Information Infrastructure (UNII) twv 5 GHz

Ta Wi-Fi diktva epgavidovtat pe 800 HOPPES APXLITEKTOVIKNG:

* 1 dounuévn (Infrastructure Wireless Mode)

* TNV tuxala ad-hoc (MANET)

Z1o @uoiko emimedo (Physical Layer) xpnolUoTOLEL TIG TEXVIKES SLLLOPPWONG:

* Frequency Hopping Spread Spectrum (FHSS)

* Direct Sequence Spread Spectrum (DSSS)

e Orthogonal Frequency Division Multiplexing (OFDM)



https://www.princeton.edu/~achaney/tmve/wiki100k/docs/ISM_band.html
http://www.fcc.gov/document/5-ghz-unlicensed-spectrum-unii
http://compnetworking.about.com/cs/wireless/f/infrawireless.htm
http://en.wikipedia.org/wiki/Mobile_ad_hoc_network
http://en.wikipedia.org/wiki/Physical_layer
http://en.wikipedia.org/wiki/Frequency-hopping_spread_spectrum
http://en.wikipedia.org/wiki/Direct-sequence_spread_spectrum
http://en.wikipedia.org/wiki/Orthogonal_frequency-division_multiplexing

[Ipotumta Wi-Fi

Me okomo 1 BeAtiowon kot v eE€ALEN Tov apyikov mpotuTov IEEE 802.11 (1997),
avattxOnkav dtd@opa voTPOTUVTIA XESLT OV KoL Aettovpyiag tov Wi-Fi. Ta Lo
YVWOTA €lval:

« [EEE 802.11a (1999): xpnowomotel ™ {wvn twv 5 GHz xat tv teyvikn
Stapop@wong OFDM, kat emituyxdvel tayvtnta uéExpt 54 Mbps.

« [EEE 802.11b (1999): xpnowoTotel tn {wvn TwVv 2.4 GHz kat tv TeyvIKn
Stapop@wong DSSS, kat emituyxdvel taxyvnta uExpt 11 Mbps.

« IEEE802.11g (2003): emekteivel to 802.11b, wote va mpooeyyilel taxvtnTeg HEXPL
54 Mbps.

« [EEE 802.11n (2009): emekteivel to 802.11b, wote va mpooeyyilel TaxOTNTES UEXPL
72 Mbps. E@6c0v 610 Ywpo v uTtApYouV GAAEG LIKPOKVUATIKEG 1] UTIEPLOPES
EKTIOUTIEG, 1] TaXV TN T UTTopEl va avéABeL uExpt ta 150 Mbps. Xpnopomolet thv
texvikn Multiple-Input, Multiple-Output Antennas (MIMO).

* IEEE 802.11s: emutpémel TV aocLpUatn SIKTUWOT) MAEYUATOG
(Wireless Mesh Network).



https://en.wikipedia.org/wiki/MIMO
http://en.wikipedia.org/wiki/Wireless_mesh_network

ZUYKPLTIKOG TIVOKOG OLKOYEVELAG TTPWTOKOAAwY 802.11

Zuxvomta EVpog Miy(;o'(l’:)oc; EuBéreia EuBéreia
[IpwtoOK0ALO 'Etog | Aettovpyiag {ovng SE%Oquzw E0WTEPLKOV | EEWTEPLKOV
(GHz) (MHz) (Mbit/s) xwpov (m) | xwpov (m)
IEEE 802.11 1997 2.4 22 2 20 100
IEEE 802.11a 1999 5 20 54 35 120
IEEE 802.11b 1999 2.4 22 11 35 140
IEEE 802.11g 2003 2.4 20 54 38 140
20 72.2 70 250
IEEE 802.11n 2009 2.4/5 40 150 70 250
20 96.3 35
40 200 35
IEEE 802.11ac 2013 5 30 4333 3c
160 866,7 35
IEEE 802.11ad
Wireless Gigabit 2012 60 2,16 6.75 Gbit/s

Alliance




Fixed Wireless Access

* Ta dlktva otabBepng acvpuatng mpocBaong (Fixed Wireless Access) mapexouv
TPOG oo 6To SNUOCLO TNAETIIKOLVWVINKO SIKTVO HECW AOVPUATNG
UETAS00MG.

Eupuzwvikn padiozed€n P

Teppaukdc otaBpdg !
ItaBpoc Paong
Aiktuo koppod

(Backbone) Toniko Siktuo
(Lan)

* 0 6pog «otabBepn» VTTOSEIKVVEL OTL O TEPUATIKOG EEOTIALOUOG TOV XP1|OTT EVOG
TETOLOV SIKTVOV TIPEMEL VA Elval oTaBePA TOTTOBETNUEVOG KAl S€V UTOPEL v
HETAKLVELTAL OTIwG ovpfaivel oTa SIKTLA KIVNTHS TNAEPWVIAC.


http://compnetworking.about.com/od/wirelessinternet/f/fixed-wireless.htm

Fixed Wireless Access

['la tqv vAomoinomn SikTVWV otabepn§ acVPUATNG TTPOCLAONG ATTALTEITHL KATH
Kavova ddela xpriong KATOLoU (PAGHATOS PpASLOGUXVOT TWV.

Zmv EAA&Sa €xouv adelodotnBel Siktva otabepng aocvppatng mPoOcacng oTig
(wveg ovyvotitwy 3,5 GHz kat 26 GHz.

YAomoloVvtal peow tnG texvoAoyiag Local Multipoint Distribution System (LMDS),
ONA. evOG cuoTHUATOG LVPNANG XWPNTIKOTNTAS Kot SLBEGIUOTNTAG, ELSIKA
OXESLACUEVOUL YL TNV TIAPOXT] EVPLIWVIKWV VTN PECLWYV, AAAA Baclopévou o€ un
TIPOTUTIOTIONUEVA TIPWTOKOAAQL.

H péyiot aktiva kdAvymg oe ouvOnkes omtikng emaeng (Line-0f-Sight) elvat
~10 km ywx ekmoum ota 3,5GHz kat ~3,5 km ywx ekmoum ota 26GHz. Kdbe
XPNOTNG EMKOWVWVEL PE Evav Hovo otabud Baong, pe taxvtnta ~40 Mbps.
To LMDS xpnopoTolel Tig TEXVIKEG TTOAVTIAEE (G (SLAUOLPAC OV KAVAALOV):

— Time Division Multiple Access (TDMA)

— Frequency Division Multiple Access (FDMA)

KL TLG SLALOPPWOELG:
— Quadrature Phase Shift Keying (QPSK)
— 64-Quadrature Amplitude Modulation (64-QAM)



http://en.wikipedia.org/wiki/Local_Multipoint_Distribution_Service
http://en.wikipedia.org/wiki/Line-of-sight_propagation
http://en.wikipedia.org/wiki/Time_division_multiple_access
http://en.wikipedia.org/wiki/Frequency-division_multiple_access
http://www.tech-faq.com/qpsk.html
http://en.wikipedia.org/wiki/Quadrature_amplitude_modulation

WiMAX

To WiMAX (IEEE 802.16, 2003) Aettovpyel o€ Ul VPEX LTTAVTA CUYXVOTITWY,
amo 2 uexplL 66 GHz.

Aopeltal o€ apXITEKTOVIKT KUPEAWY KAl KAAVTITEL KUPLWG TIOAVOTLELAKES
(Point-to-Multipoint) cuvdéoelg, xwpPIG WOTOCO VL ATTOKAELETAL KAL 1] XP1|OT
Tov o€ povoonuelakeg (Point-to-Point) cuvdéoelg,

Baciletal otn Stapoppwon OFDM, i omola eivat ToAD avOeKTIKN 6TO
@awvopevo TG moAvdiadpoung petadoong (Multipath Propagation), elSikd
OTLG ouXvOTNTEG dvw TwVv 10 GHz (mpotumo 802.16).

To tpotumo IEEE 802.16 dtagépel amod to IEEE 802.11, emewdn):

— Mmopel va xpnolpomown el kat o€ ouvOnkeg pun otk ema@ng (Non Line-
Of-Sight/NLOS), aAAd pe puOpoUG HETAS00MG OUAVTIKA XAUNAOTEPOUG
Twv 50 Mbps.

— Tlpoo@epel eyyunuévo emimedo mootnTag vmnpeoiag (Quality of Service /
QoS), Yyeyovog o TO KAVEL KATAAANAO Yia Slavour VTnpecLwV Plvteo.

Sdwimax



http://standards.ieee.org/about/get/802/802.16.html
http://en.wikipedia.org/wiki/Multipath_propagation
http://en.wikipedia.org/wiki/Quality_of_service

Eméooeic WiMAX

Ze amoAvTa I8avikeG cuvOnkes To WiMAX vtootnpilel TayVTNTEG LETASOOTG WG
kal 72 Mbps o€ andéotaon €éwg kat 50 km, epdoov vmtdpxel omTiKY) eTAQ.

L€ EMAPYLOKES TIEPLOXES OTIOV oL Kepaieg petddoon g améxovv petadv toug 10 km, 1
TaxvTNTa avapévetal va elvat tept ta 10 Mbps.

Ze aoTika mePIBAAAovTa oL TaxUTNTES Ba elval NG (Slag TdEng, aAdd o€ amooTAON
2 km, emeldn moAAEG kepaieg Sev Ba £xoVV OTITIKY) AP HETAED TOVG.

‘Evag dAAog mapayovtag pelwong tng . & ]
TEALKNG Tay VTN TG 0TO XPNOoTN elval Evoippato 3%, ﬂ/ o
TO TTA00G TWV GLVSESEPEVWV XPNOTWV bikwo ISP '-:ﬂn e

ava kepata (KueAn). \/ Avapetadérng
 WiMAX
Tumikd, k&€ kepala O pmopel va e s, Alikwo koppof

napéxet 100 Mbit/s backhaul. N FE onn enaen
Emouévwg, ol xprjoteg avapeveTal

va £X0UV VA EVPOG VTINPECLWYV TUTILKA
amo 2 éwg 10 Mbit/s.

Ze0€n xwpic
ONTIKA enagn

0iktako toniko diktuo



Epappoyégc WiMAX

*  Adyw TV PEYAAWYV ATIOCTACEWVY TIOV UTTOPEL va KaAVPeL kKat Tov vmAov puBuov
netadoong mov mapexel, To WiMAX avapevetal va BpeL EQAPUOYES wG:

— Alxtvo KoppoU ota KUPEAWTE cuoTaTa KN TG TNAEPwViag. AToTeAel pia
OLKOVOULKOTEPT) TPOTAOT) OE OXEOT UE TA SIKTLA OTITIKWV VWV Kol eEao@aAilel
aglomiotia kot vPmAovg pvBpovGg petddoong.

— Broadband on Demand. [Tapéxet vmAovg puBuoUS HETAS00T G KOl UNXAVICUO
QoS, emiTpémovTag Tn Xpriomn NG TEXVOAOYING 0 EQAPUOYES TIPAY LA TLKOV
XPOVOU, KATL IOV SEV €lval EQIKTO o€ LEYAAES aTTOOTACELS e TO MpoTuTio IEEE
802.11.

— Aixtvo kdAvymg tEpLOXWV TV £ivat advatov va KaAu@Bouv e TN Xpijon
X0AkoV 1 OTLTIKNG vag. MTopel va yxpnopomombel wg cupumAnpwpa SIKTOWV
OTITIKWV VWV OE TUNLATH TOU €8G@OVG 0T OTIOl0t TO KOOTOG EYKATACTAOTG
KOL GUVTNPNONG TETOLWV SIKTUWV E(VAL ATIYOPEVTLKO.

* TompwtokoAro 802.16 eival akoun oe eEEALEN. EpeuvnTikég opadeg epydlovtal yla
VA TOU SWO0UVV TU KATAAANAX XAPAKTNPLOTIKE, WOTE VX KAAVYEL 0TADEPES, AAAL
KOl KLV TEG ETILKOLVWVIEG.

* O avtaywVvIouoG Pe AAAEG TEXVOAOYIES, OTIWG TA SIKTLA KIVN TG TNAEQWVING
3G/UMTS kat 4G/LTE, elvat toA0 okAnpag.



AcVppoa kivnm) mpooBfaon 3G/UMTS

3G/Universal Mobile Telecommunications System (UMTS): tpitng yevidg
KUPEAWTO cVOTNUA Yid SIKTLO KLV TWV ETKOWVWVLIWV IOV Bacilovtal 6To
mpotuTo Global System for Mobile communications (GSM).

Avantiooetal amo tov un kepdookomiko opyaviouo Third Generation
Partnership Project (3GPP).

Ta UMTS Siktua vrtootnpilouv auénuévous pubpuovg petadoons Sedopuévwy
KaL TN SLoKivnomn HEYAAVTEPOV OYKOU SESOUEVWV KoL (PWVNG.

ZTNV apxLK1 TOUG pdon Tpoc@epav pLOLOUGS peTddoons SeSoUEVWV £WG KAl
384 Kbps o€ kivoupevo xpriotn kat 2 Mbps o€ akivnto xpnot.

Emtéktaon tov UMTS eivat to cVotnua High Speed Packet Access (HSPA), movu
meplAapfdvel ta mpwtokoAia High Speed Downlink Packet Access (HSDPA)
kat High Speed Uplink Packet Access (HSUPA), Ta omota vrtootnpi{ouv
avtiotoya puOpovg petadoong dedopuevwy £wg kat 14,4 Mbps oto downlink
kat 5,8 Mbps oto uplink.

To cVotnua UMTS elvat evpvtata Stadedopevo, kabBwe o OA0 TOV KOO0
Aetrtovpyovv meploootepa amo 460 Siktva 3G/UMTS. \

UMTS



http://en.wikipedia.org/wiki/Universal_Mobile_Telecommunications_System
http://en.wikipedia.org/wiki/GSM
http://www.3gpp.org/about-3gpp
http://en.wikipedia.org/wiki/High_Speed_Packet_Access
http://en.wikipedia.org/wiki/List_of_UMTS_networks

Ty apyxrrtektovikn) diktvov UMTS

H apyitektovikn evog UTMS SiktVov amoteAdeital amo:

— To dixtvo koppov (Core Network/CN): vmtevBuvo yia T SpopoAdynomn Twv
KANCEWV, KABWGS KL YL TI§ OUVOEGELG LETAPOPAG OESOUEVWV UE
eEwTEPLKA SikTLA.

— kot to iktuo emtyelag acVppatng mpooPBaong (Terrestrial Radio-Access
Network/UTRAN-UMTS): vmtevBuvo yia otidrjtote oxeTileTal Ue TO
AcVPUATO UEPOG TOV SLKTVOV.

H emikowvwvia petald tepuatikov onpeiov (xpnomg) kat otabpov fdong
kaBopiletal amo to mpotumo Wideband Code Division Multiple Access
(WCDMA), to omolo EMITPETEL TNV TAVTOXPOVT EKTIOUTN) OTNV (Ol CLXVOTNTA,
QAAG pE SLAPOPETIKO KWOIKO avd Xp1oTh.

Ot ouyvotnTteg Asttovpyiag etvat 1920-1980 MHz xat 2110-2170 MHz.

XpnowoTtotel kavaAila e0povg 5 MHz (évavtt 200 KHz touv GSM) kot
texvoloylia Staomopds @aopatog (Spread Spectrum).


http://en.wikipedia.org/wiki/W-CDMA_(UMTS)

Tumua) apyttektovikn Siktvov UMTS
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Long Term Evolution

ETIKOLVWVIA KoL SIKTUWOT TWV KIVNTWV CUOKEVWY OE N

VYMAES TaYVTNTEC. lt

Ymootnpilel puBuovg peta@opdg Sedopevwy e tdéng twv 300 Mbps
downlink kat twv 75 Mbps uplink.

Long Term Evolution (LTE): mpdtutmo 4G yla acVpuatn //m

Avantioocoetal amo tov opyaviopuo 3GPP kat gpiAodolel va
KaBlepwOEl WG TO TTPWTO TIPAYUATIKAE TTAYKOO L0 TTPOTUTIO
KLVN NG ThAEPWViag.

Xpnowomolel Tnv TeXVIKN Stapuop@wong Orthogonal Frequency Division
Multiple Access (OFDMA) yiwa tv kaBodikr) (evén, kat v Single Carrier-
Frequency Division Multiple Access (SC-FDMA), yia tqv avodikr) (evén.

To evpog {wvng eivat petaffAnTo, kupoatvouevo amo ta 1,4 €wg ta 20 MHz.

Ymoompilel tovAdyiotov 200 evepyég ouvdeoels dedouévwy oe KABe Kavall,
ouvxvotntag 5 MHz, kal Tpoo@Epel BEATIWUEVT VTTOOTNPLEN VLo KLVNTEG
OUOKEVEG, AKOUA KL 00V AUTEG KlvoUvTal Pe ToxVTNTES pHExpL kot 500 km/wpa.


http://www.3gpp.org/technologies/keywords-acronyms/98-lte
http://en.wikipedia.org/wiki/Orthogonal_frequency-division_multiple_access
http://en.wikipedia.org/wiki/Single-carrier_FDMA

Apyttektovikn LTE

GSM GPRS UMTS EPS
Aiktuo Circuit Packet Packet
KoppoU switched switched switched
EPC
r
EAeyktng EAeyktng
Aikto <
npdofaong

H apyitektovikn tov Siktvov LTE Baciletal o€ pia amAomomuévn Lop@n apyLteKToviknig IP,
to Evolved Packet Core (EPC), To omolo oxedidotnke yla va avtikataotnioel to GPRS Core
Network. H amAovotepn apxlTEKTOVIKY, KAl aAloTa o€ pop@n IP, amookomel Kot
eCao@aAilel xaunAotepa Asttoupylka €€0da.



http://www.3gpp.org/technologies/keywords-acronyms/100-the-evolved-packet-core

Xapakmplotika LTE

To LTE Aettovpyet o kuPédeg petaffAntov peyeboug. H bavikn aktiva kuléing
OTLG AYPOTLKEG TIEPLOXEG €lval Ta 5 Km, evw akopa kat o€ aktiva 100 km 1)
amoS00M TTAPAUEVEL LKAVOTIOLNTLKT).

Ye aoTIkd mepLBdAlovTa xpnouoToloVVTaL VPNAES CUYXVOTNTES KAl AKTIVO
KUY EANG 1 km, wote va vtootnpilovtal VYMAEG eVPLIWVIKEG TAXVTNTES
TPOoBaonG 6€ HEYAAO aplOUO XPNOTWV.

To LTE SiaAettovpyel pe ta modaotepa mpotumna (m.x. GSM/EDGE, UMTS,
CDMAZ2000), omtdte oL xprjotes Ba pmopovv va petafaivouv xwplg TpofAnua
aKOUA Kol Katd TNV kAon/ovvdeon amo meploxeg pe kdAvym LTE o€ meployég
xwpic kaAvym LTE.

To LTE mpotdOnke to 2004 xat oplotikomo}Onke to 2008.

Ta mpwta epmopikd diktva LTE eykataotdOnkav tov Askéufpro tov 2009 oto
‘OoAo Kot TN ZTokYOAUN amo v eTtalpeia TeliaSonera.

H £€eAi&n tov elval to LTE Advanced, to omoio mpotumononnke tov Mdaptio
tov 2011.



TexvoAoyieg acvppaS Kivn g TPOcBaong
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Aldypapua TEYVOAOYLWV AoVPUATNGS TTPOGBaoTG, avaAoya Le To puOuod
TPOGBao™M¢ Kol TO EMITESO KIVNTIKOTNTAG TOU XPjOTH, TTOVL LTTOGTHPLlOLV.



Apidpoun dopugopikn tpocBoon

O1 S0PUPOPLKEG ETMKOWVWVIES Eekivnoav va TapEyovTal epmoptkd To 1965 pe to
dopuopo Early Bird kot kGALTITOV KUPIWG ETTIKOWVWVIEG PWVTG KAl TNAEOPAOTG.

ZNUEPA OL ETIKOLVWVLIAKOL Sopu@dpoL elval TOTTODETNUEVOL O€ YEWOTATIKY TPOXLA,
ONAad1) og VPog 35.786 km amd v emupdvela TG I'ng, kat kivovvtal pe taxOTNTA
11.040 km/wpa, wote va pévovv otabepol emavw amo to (6lo onpeio ™ I'ng.

Xpnotpomolovvtat 0xtL LOVo yla TNV TnAe@wvia Kol TNV TnAedpaon, aAAd Kol ylo
™MV ap@idpoun evpulwvikn petadoon SeSopevwy.

ZUYKPLTIKA LLE TO ETLYEL0 CVOTNUA, TO SOPLPOPLKO CUCTI A ETKOLVWVIAG:

KOAUTITEL LE AVECT] ATIHLTNOELG EKTIOUTING ONUATWYV EVPELAG {WVNG CUYXVOTITWY,
EXEL UEYAAN KaBuoTEPNOT ONUATOG, TGS TAENGS TwV 250 msec, ) omola
OEIAETAL OTN LEYAAT ATTOCTAOT) KL E[VAL EVOYANTIKY TOOO 0TNV ThAEPwVIa,
000 Kol ot peTadoon dedopévwy,

Sev mapéXeEL Ao @AAELN, ETTELOT OAOL UTTOPOVV VA AGBOUV TNV EKTIEUTIOLEVT
TANPo@opia, Kol yU auTO XPNOLUOTIOLOVVTAL EEELOIKEVUEVA CUOTUATA
KpuTITOYpAPN 0N,

TO KOOTOG YLA TN XP1)O1) TOV SeV £MNPEACETAL ATIO TNV ATTOOTAOT) LETAEY TWV
ETILKOLVWVOUVTWV TEPUATIKWV.


http://en.wikipedia.org/wiki/Communications_satellite

TexvoAoyia DVB-RCS

DVB-RCS: Digital Video Broadcasting - Return Channel via Satellite

To Sopu@opiko6 diktvo cuvioTatal amd To SopuPOPo, ToV SOPLEPOPLKO oTAOUO
eda@ovug (HUB Station) kol Ta TepUATIKE TwV xpnoTwv (oTabBepwv Kal
KIVNTWV), Kol SLATACOETOL O€ TOTOAOYIQ AOTEPAQ.

['a Vv e€ao@diion au@idpouns emkovwviog viotavtoal SU0 00eVOELG:

— 10 TPOoWaTikO KavaAl (Forward Channel), amo tov Sopu@opiko otabuo
£0APOUG TTPOG TO SOPUPOPO KoL GTT) GUVEXELX TTPOG TO TEPUATLKO,

— T0 KavdAL emotpo@n (Return Channel), amod to Teppatiko mpog to
S0pLPOPO KAL VOTEPA TIPOG TOV SOPLPOPLKO oTAOUO £SAPOUCG.

To cVotua DVB-RCS tumtomomOnke to 2000 kot mepilapfavel To cVOTUA
dedouévwv DVB/MPEG-2 (010 TPOWOTIKO KAVAAL) KL TO TIPWTOKOAAO
TOAAamANG Tpocaong MF-TDMA (0To KavaAL ETLOTPOPNS).

Xpnowomolel tnv eyvoAoyia Very Small Aperture Terminal (VSAT),
lSLaitepn pop@n 60PLEPOPLKNG ETKOLVWVIAG, 1] OTIOL0t OVOUAOTNKE £TCL ETTELSN
OL TEPUATIKOL oTaBpol €8&@OUG XPNOLUOTIOLOVV KEPALES LIKPWV SLACTACEWV
KO XaUNA0U KOGTOUG.



http://en.wikipedia.org/wiki/Star_network
http://en.wikipedia.org/wiki/Very-small-aperture_terminal

Aopu@opiko Siktuo VSAT
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Aopu@opiko diktvo VSAT
To tepuatiko tov xpriotn (VSAT Remote Site) amoteAsital amd pia eEwTepIkn

novada (Outdoor Unit/ODU) kat amod pla ecwtepikn povada (Indoor Unit/IDU).

H eEwtepkn) povada amoteAeltal amod pa mapafoAkn kepaia, Tov umopel va
Aetrtovpyet otV Ku meployn (umdvta) ocuyxvotntwy.

H diapetpog g kepaiag ektelvetat amo 0,96 m ewg 1,8 m.
Ot ouyvotntes AUmg Bplokovtal otnv umavta and 10,95 €éwg 12,75 GHz.

H Anym mpaypatomoteltal pe t xpnon evos Low Noise Block (LNB), mov
Aettovpyel emiong otnVv (Sta pmavta cuyvotntwyv. H povada avtrn Stabétel Stemagn
L-band, 1 ool cuvééetal amevOelag 0TV ECWTEPLKT LOVASA, LECW OLOAEOVIKOU
KaAwSiov.

H petddoon mpayuatomoleitat pe tn xprion evog High Power Block Up Converter,
IOV AeLTovpYel emiong otnv Ku pmdvta cuyvot)twv.

LTI TIEPLOCOTEPEG TIEPLTITWOELS XPNOLUOTIOLELTAL KL EVOG EVIOYVTNG LoyVog 2-Watt.
Ot ouxvotnteg petddoong fplokovtal otnv pmdvrta 14 €wg 14,5 GHz.

[Tapouoiwg pe T AnYm, n €€060G TOV GUGTIUATOG LEGW TOV OUOAEOVIKOU KOXAWS 0V
OUVSEETAL PE TNV EEWTEPLKT HOVASQ.


http://en.wikipedia.org/wiki/Low-noise_block_downconverter



