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2UVOTITIKOG
TiTAOG.
K.A.N. 450/2008.

Eppunveia.

112(l) Tou 2004
84(l) Tou 2005
149(1) Tou 2005
67(1) Tou 2006
113(1) Tou 2007
134(1) Tou 2007
46(1) Tou 2008
103(l) Tou 2009
94(1) Tou 2011
51(1) Tou 2012
160(l) Tou 2013
77(1) Tou 2014
104 (I) Tou 2016
112(1) Tou 2016
76(1) Tou 2017.

K.A.T. 450/2008
K.A.M. 352/2012
K.A.T. 368/2014.

TpoTrotroinoeig
aTo
MapdpTnua A,
Mépog Ill, Tng
Amépaong.

O NEPI PYOMIZEQZ HAEKTPONIKQN EMIKOINQNION KAI TAXYAPOMIKQN
YMNHPEZIQON NOMOZX TOY 2004

Auvapel Twv apBpwv 20(ia), 20(kd), 53, 59, 62 kai 152 Tou TrEpi PuBpiocwg HAeKTpOVIKWYV
Emxkoivwviwov  kar  Taxudpouikwyv YTnpeoiwv NOpou, wg €KACTOTE TPOTTOTTOIEITAI (EPEENG
«0 Nopog»),0 ETitpormog PuBpioewg HAekTpovikwv ETmkoivwviwy kar Taxudpopeiwv (EQeEng
«EPHET»), €kdidel Tnv mrapovoa ATtogpacn pe Tnv otroia TpoTtrotroieital n Amégaon Emitpotrou
mepi KaBopiopou utroxpewoswv Kal dladikaciwy yia Tn onuioupyia kai epapuoyry lMAdvou
Alayeipiong ZuxvoTrTwy.

MEPOZ | - EIZATQr'IKEZ AIATA=ZEIX

1. H mapoUoa Amrogaon Ba avagépetal wg n Tepi Tpotrotroinong tng Amégacng Emrpdou Trepi
KaBopiopou utroxpewaoswyv Kai d1adikaoiwy yia Tn dnuioupyia kai epappoyr) MAdvou Alaxegipiong
ZuxvoTtrTwy, Atrégeaon Tou 2017.

2. (1) Zmnv mapouca ATTOQAOn, €KTOG AV aTTO TO KEINEVO TTPOKUTITEI DIGPOPETIKI) £VVOIQ:

«Nopog» anuaivel Tov Trepi PuBpicewg HAekTpovikwy ETTikovwviwy kal Taxudpoulkwy YTTNPESIWV
Noéuo Tou 2004 kai TrepIAapBavel KABe VOO TTOU TOV TPOTTOTIOIEI i} TOV AVTIKABIOTA.

«AtmréQacn» onuaivel Tnv ATrégacn Emitpdtrou Trepi KabBopiopoU utroxpewoewy Kal SIadIKaolwyv
yla Tn dnuioupyia kai epappoyn MAdvou Alaxegipiong ZuxvoTriTwy, wg 1oxUel TpoTToTroinBeioa.

(2) Opor mou xpnaoipotroioUvTal oTnv ATTé@acn Kal dev opifovTal SIGPOPETIKG, £XOUV TNV £vvola
TT0U TOug aTrodideTal oto Nopo.

MEPOZ Il - TPOMOINOIHZEIX

3. 210 Mapdptnua A Tng Amogacong, oto Mépog Ill, 10 keiyevo oT10 pépog utrd TOV TITAO
«Texvoloyieg Twv otmoiwv N XpAon KoAUTITETaI atrd TO TTEPIEXOUEVO TNG TTapoucasg ATToQacng
TToU &eKIVA pe TN @paaon «TexvoAoyia VDSL2» kal TEAEIWVEI PE TN GPACT «ONUEIVETAl OTI OTTOU
yivovtal amotopeg aAayég oto PSD, autég emtuyxavovtal pe oTadiokéG aAlAayég atnv 1oxU
EKTTOPTIAG WOTE N OUVOAIKA KAion va pnv utrepPaiver Ta 1,5 db/tévox» avtikaBioTatar  pe 10
ak6Aoubo Keipevo:

«Texvohoyia VDSL2:
2fuara Texvohoyiag VDSL2 Ba eicdyovtal oTo SikTUO TTPOOROCNG WG AKOAOUBWG:
2ApaTa PE POPA EKTTOUTTAG TOU ONPATOG OTTO TO OIKTUO TTPOG TOV €EOTTAIOHO TOU TEAIKOU XPAOTN

oTnv KateuBuvan «downstream» ammod eComAiopd MW mou cuvdéetal oe Kevpikoug KataveunTtég
KaAwdiwv (KKK)

e INHOTO PE YOPA EKTTOUTIAG TOU CNATOG OTTO TO OiKTUO TTPOG ToV EEOTTAIONG TOu TEAIKOU XPprioTh
otnv kateuBuvon«downstream» ammd e€omAioud AMWYET mou ouvdéstal oe MAK 1 AAK- kai

e XNMOTO UE QOPA EKTTOUTTAG aTTd TO ZNMEi0 oUvdETNG TOU TEPUATIKOU £€0TTAICOU (XDSL modem)
ToU TeAikoU XprioTn PE TNV E0WTEPIKN SIOKAGOWON TWV UTTOCTOTIKWY TOU - JE POPA EKTTOMUTTHG
ONPATWY TTPOG TO BIKTUO TOU TTapoxéa OTnv KatelBuvon «upstreamy».
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MNa v elcaywyn onudtwy TexvoAoyiag ADSL2+ kal VDSL2 a1 Toug KKK dev Ba yivetal puBuion
10xU0¢ (PSD shaping) otnv karetBuvon “downstream”.

O1 pdokeg @aouatog yia Ta ofuata TexvoAoyiag VDSL2 1rou epapudlovTal vIog Twv opiwv Tou
€OWTEPIKOU  OOKTUAIOU, OTIWG TTEPIYPAPOVTAl TTIO  KATW, €EACQOAICOUV TNV «TTPOCTACIa»
upioTapevwy onuatwy ADSL2+ kai VDSL2 atréd Tov KKK a1 TrapepBoAEg.

O eComAiopog armo/diapopwTh TEXVoAoyiag VDSL2 o otroiog eykaBioTaTal oTa UTTOOTATIKA TOU
XPNoTNn va utrooTnpilel Tnv TeXVIKA Tou Upstream Power Back Off.

ECommAIou6G TTOAUTTAEKTN, pe duvaTdTNTEG EKTTOUTIAG onudTtwy VDSL2 1Tou Ba ouvdebei oTo dikTUo
TpoécBaong Ba el va uttoaTnpidel To TTAGvo ouxvoTATwy UTr apiBud 998 (VDSL2 Band plan
998) yia ouxvoTnTeG PéXPI 17 MHZ wg TTapouaialeTal oTo Ypa@Ikd 2 TToU aKOAOUBEI.

Plan 998 - For Assymetric services

| D1 [ ut | D2 [ uv2 | D3 |
0.138 3.75 5.2 8.5 12 17.664

Mpagiko 2 : VDSL2 Band Plans - ITU-T Recommendation G.993.2

* Ymoonueiwon: emTpETTETAl N Xprion TG ouxvotntag USO otnv e@apupoyr Tng  TexvoAoyiag
VDSL2 (Trhévo 998)

O Etritpotiog petd amd PeAETN Twv BEC0EWV TwV EUTTAEKOPEVWV TTAPOXEWV KOl TwV JIaQOpwV
EVOANQGKTIKWV TTPOTUTTWV TTOU  a@OpPOUV TTaPOX CUMMETPIKOU TUTTOU UTTNPECIWV-BA. TTAGvO
OUXVOTATWY UTT. apIiBud 997- €xel kataAngel atnv uioBETnaon Tou TTAGVOU GUXVOTHATWY UTT. ApIBuo
998 yia auxvoTtnTeg péXP! 17 MHz, 1o otroio TTapouaiddeTal KATAAANAO yIa TNV TTAPOXH UTTNPECIWV
MeyaAUTEPNG QCUPUETPIOG TT.X. UTTNpPEDieg IPTV.

Mepaitépw, n e@appoyr NG TeXvikng Upsteam Power Back —off (UPBO) eival atrapaitntn yia Tnv
BeAtiwon Tng ocupBatdétnTag Ot BEparta eKTTOUTIAG ORuaTOg TeXvoAoyiog VDSL2 og TOTTIKOUG
Bpdxoug/utro-Bpoxoug dIAPOPETIKOU PAKOUG Ol OTTOIOI TTEPIEXOVTAl OTNV idIa dETUN KOAWDIWV.

H epappoyn Tou UPBO €§aa@aliel 0TI n ekTTouTrr) orjpatog TexvoAloyiag VDSL2 yia cuvdpountég
TToU BpiokovTal o€ YeydAn améoTacn ammo Tov €€0TTAIouo AMNWZT e popd atrd Tov §OTTAICUS TOU
ouvdpounT TTpog T0 dikTUO (upstream spectrum capacity) dev €mTnEeAleTal OUOUEVWG ATTO ThV
EKTTOUTTA) OAUOTOG aTrd CUVOPOUNTEG O OTToiolI BpioKovTal € MIKPOTEPN aTTéaTACh ATTO TOV
€COTTAIONO TTOAUTTAEKTN UTTO TV TTPOoUTTOBean OTI o1 TOTTIKOI BPOXO0I/UTTO-BPOX0I TWV TUVEPOUNTWV
TepIAapBavovTal aTnv idia 6éoun KaAwdiwy.

H epapuoyr) Tou UPBO eival gyyevég xapakTnpiaTikd Tou e€¢ommAiopol VDSL2 otn Bdon Tou
OXETIKOU TTpoTUTTOoU TNG ITU-T KO EMTUYXAVETAI PE TOV KABOPIOUO TNG TIUAG TWV TTAPAUETPWYV «ay
Kal «b» oTIG pubpioeIg Tou €EOTTAICUOU Kal aTa SUO AKPA TNG GUVOPOUNTIKAG YPAUMAG.

O1 évvoieg Twv TTOPAUETPWY «a» Kal «b» KaBwg kar o TPOTTOG £pappoyng yevikoTepa Tou UPBO
kaBopiovTtal a1o TrpdTUTIO ITU-T G.993.2- section 7.2.1.3.2.

Karémyv Twv Olofoulelocwy PeTagU Twv gutTAekopévwy Mapoxéwv Kal Twv emakOdAoubwv
OOKIUWV/EAEyXwV TTou €yivav Tnv Trepiodo AlyouoTog-NoéuBpiog 2013 cup@wvABnke OTTWG OTO
OikTuo TTPdoPRacng yia Tnv dnuioupyia packwv @douatog (PSD shaping eowTtepikdg dAKTUAIOG)
xpnoipotroinBouv ol Tiuég a=0,4218, b=0,8136 kai ¢ = 0,4417.»

Xprion USO

Kartémyv Ttwv dokigwyv Tou dievepynbnkav dia@davnke o1 n xprion tng ouxvétntag USO (oTo
Upstream) &ev 1rpokalei TTapePBOAEG OTIC uploTApeveg avatiTUEelg TexvoAoyiag ADSL2+ aAAd
TTPOOPEPEI ONUAVTIKI) augnon TaxUuTnTag ocuyxpoviopou (Upstream), n otoia au&non kpiveral
ONMAVTIKA yIa TNV TTApoxr avaBabuIouévwy €UpUCWVIKWY UTINPEECIWY, IBIAITEPA OTNV TTEPITITWON
TTOU 01 GUVOPOUNTEG EEUTTNPETOUVTAI ATTO XAAKIVOUG BPOXOUG HEYAAOU URKOUG.

Qg ek TOUTOU O ETiTpOTTOg €yKpivel TNV xprion Tng ouxvotntag USO oto diktuo Trpdafacng Tng
Cyta.

Upstream Power Back Off (UPBO)
AvegapTtiTwg Tou downstream PSD 1rou Ba e@apuoaTei, xpeidletal va epapuodletal kar UPBO o€

OAeg Tig TepimTwoels. Me Baon 1o diktuo Tng Cyta kpiveran 611 To UPBO ETSI-D €ival To Aéov
KATGAANAO.
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MNa Tov utroAoyiopd Tou reference PSD (PSDref) yia To UPBO ETSI-D, xpnoiyotrolgital n 1o KAatw
eCiowon.

PSDref = -(A+B+f)

MNato US1 A=47,3 & B=26,21

MNa 1o US2 A=54 & B=17,36

2xedloopog/Epapuoyny VDSL2 PSD Masks

MNa Tov oxedlaoud Twv PJaoKWwV yla Tnv kateubuvor| ‘downstream’ Afj@Bnkav uttéwn Ta akdéAouba
TTPOTUTIA:

- ITU-T G.993.2

- ITU-T G997.1

- ETSI TS 101 270-1 V1.4.1

Qg €k ToUTOU 0 OXEDIAOUOG Twv PSD paokwv:

- AkoMoubei To TTpdTuTTo ITU-T 998 17A Region Specific M2

- AapBaver uréwn Tn ouvotrapén TexvoAoyiwv ADSL & VDSL aTto idio binder Bpdyxwv

- Aappaver ummown 1o ANFP shaping Tou akoAouBgital 0TO0 @ACUA GUYXVOTATWY TOU
ADSL2+ (uéxpl 2.2MHz) oUp@wva Pe Tov oXedIaoPoO Twv 3 SAKTUAIWV.

- AapBaver uméyn 1o péyioto emimedo 10xU0G- Peak Downstream PSD Masks 61wg
opiletal ato TTpoTuTro ETSI TS 101 270-1

o Pcab.M2 Mask: FTTCab Deployment

o Pex.P2.M2 Mask: FTTEx Deployment

H Baoikn diagopd Twv dU0 TTIo TTAVW TTPOTUTTWY EYKEITAI OTO yeyovog Om n Pcab.M2 Mask dev
TIPOVOEI TNV EKTTOUTT] ONMOTOG OTNV TTEPIOXT) OUXVOTATWYV TTOU EKTTEUTTEI N TEXvoAoyia ADSL2+
(HEXP! 2.2MHz), evo n Pex.P2.M2 Mask ekTréutrel oTnv 1Mo TTavw TIEPIOX PE TV idia 1oy TTou
eKTTéUTTEI N TEXVOAoyia ADSL2+. ATT6 ekei kal TrEpa Kal ol dU0 PAoKEG akoAouBoUv Koivr| Tropeia.

H pdoka @daopatog yia ofiuata texvoloyiog VDSL2 otnv TeAIKA TNG YOP®R TTPOKUTITEI OTTO TO
ouvduacouo Twv dUO TTI0 TTAVW WG aKoAoUBwWG:

-Méxpi Tig ouxvoTnTeg TNG Cwvng Tou ADSL2+ (downstream péxpr 2,2 MHz) , 10xU0uUVv 01 KavOVEG
1ToU TTPOoBAETTOVTAI OTO MNAZ yIa EKTTOUTTR oNUATWYV TEXvoAoyiag ADSL2+.

- A6 T ouyvoTtnta 2,2MHz péxpl 3,75 MHz, ammé 5.2 MHz péxpi 8.5 MHz kai 12MHz péxpr 17MHz
1oxU€l N pdoka 1Tou opidetal atmod Ta Pex.P2.M2 kai Pcab.M2, n otroia gival TrTavouoioTuT.

Ta Tpo@iA onudATWV/PAoKEG @ACPaTOG TTOU Ba  XPENOIYOTTOIoUVTAl OTOV E0WTEPIKO OAKTUAIO
TPOKUTITOUV OTT0 Tnv €Ea0Bévnon TOUu ONPOTOG N OTToia UTTOAoyiCeTal ammd TNV TMO  KATW
poBnuartikng e§icwon olupewva Pe 1o TTpdTUTTo G.997.1

Insertion Loss (dB) CAL x (a +b x Vf +c xf)
a=0,4218,

b=0,8136
c=0.4417
CAL = CAL value (0 péxp1 20)

f = frequency (ouxvoTtnTa)

O1 oxeTIKEG Paokeg @AaouaTog yia Texvoloyia VDSL2 1rou Ba Tuyyxavouv €@appoyng oTo OikTuo
mpoéoPaong TG Cyta amoteAolv avammooTTacTo HPEPOG TOU OXETIKOU TIOPOPTHAMATOS  TOU
Ymodeiyparog Mapoxns Adeopotrointng MpoécBacng otov Tomkd Bpdxo wg autd ekAoTOTE
TpoTtroTroleiTal arrd Tov ETmitpoTro.

E@appoyr| Tng TexvoAoyiag VDSL2 oTo dikTuo TTpdoaong-2uvoyn:

I EowTtepikd AakTUAIO: TO emmitTredo 10XUG onuétwy uttékertar oe PSD shaping yia Ao 10
(@Aaopa ouyxvoTATWY oTnv KateuBuvon downstream (0,138 MHz péxpr 2.2 MHz — 1évor 32
péxpr 511) yia exroptég onudatwyv ADSL2+ amd tov AMWYEN 1 0,138 MHz péxpr 3.75
MHz, 5.2 MHz péxpr 8.5 MHz ka1 12MHz péxpr 17MHz yia ekmroutrég onudatwyv VDSL2
amé Tov AMNW:l, Bdoer tou mpotumou G.997.1.2Tn Bdon Twv OOKIHWV KOl TWV
ATTOTEAEOUATWY TWV PETPACEWV O gykaTaoTaoels yia 2XTYB 1a oTmoia PBpiokovral o€
NAekTpIKEG atrooTaoelg peTagu CAL 0 péxpl 8 ol TTapoxeig evBapuvovTal va atToQelyouV
TI¢ eykaraoTdoelig AMWET agou ol eyKaTaOoTAOEIS AUTEG Bev gival TTPAKTIKEG. Alvavtal
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OUWG 01 TTapPOXEiG va TTpoxwproouv pe eykataoaTtdoelg AMYZT epdoov epapudlouv Tig
KATAAANAEG paokeg pdoparog (PSD shapes)».

1. >1ov Kevrpikd AakTUAIO: Ta onuata Texvoloyiag VDSL2 umodkeiviar o PSD shaping
Bdaoel Tou TpoTUTTou G.997.1 amd 138KHz péxpl 552 KHz - tévor 32-128.

Amo 555KHz péxpr 2,2MHz — 16vol 129 péxpr 511 Ba yivetal eKTTOUTI ONPATWY HE
MéyioTn 10x0 -40dBm/Hz. Ao 2,2MHz péxpr 3,75MHz, 5.2 MHz uéxpi 8.5 MHz kai 12MHz
péxpl 17MHz n ekmmopTti 10XU0o¢ va eival oUpg@wva pe Ta TpoTutta Pcab.M2 kai
Pex.P2M2, xwpig TNV epappoyr otroioudimmote PSD shaping.

M. >1ov E€wTepikd AokTUAIO: Agv yivetal puBuion Tng 1oxuog (PSD shaping) Tou orjuarog
VDSL2

H pdoka @edaopartog (downstream PSD mask) opiletal atrd po@iA pubuiccwyv TTEAQTWV YE
TIG akOAouBeg TTapapéTpoug: péyiato -40dBm/Hz yia Toug Tévoug 32 péxpr 511 (138KHz
MéXP! 2,2MHZz) kal oUg@wva Pe TO QAcua TTou opiletal ammd Ta  TrpoéTuTta Pcab.M2 kai
Pex.P2M2 yia 1o utréAoitto downstream gdopa tou VDSL2.

InueiwveTal OTI OTToU yivovTtal oTmoTopeg  aAAayég ato PSD, autég emiTuyxavovTal pe
oTodIOKEG aAAayég oTnv I0XU EKTTOUTTAG WOTE N OUVOAIKA KAion va pnv utrepPaivel Ta
1,5 dB/t6vo.»

MEPOZX Il - TEAIKEZ AIATA=ZEIX
4 . H mmapouca Amogacn TiBetalr o€ 1oxU amd Tnv nuepounvia dnuocicucAg Tng atnv Emionun
Epnuepida Tng AnuokparTiag.

AITIOAOTIKO

H Ttpotrotroinon yivetralr Katémiv QITAPATOG €VOIOQEPOUEVOU TTAPOXED YIa  EQAPUOYR/XPRon Tou
TPoiA TexvoAoyiag VDSL2 998.17a aT1o xAAKivo dikTtuo TTpécfaong. H epappoyr kai xprion Tou
TPo®iA 998.17a TPOUTTOBETEl TNV ETTEKTAON TNG OUXVOTNTAG EKTTOPTIAG Tou oruatog VDSL2
(Trpo@iA 998.12a, a1 12 MHz péxpl Ta 17MHz oTnv kaTtebBuvon downstream).



