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ATIOYOPEVETOL N QVTLYPOaPr), OTOoBNKeuan Kot Slavoun TG Topovoag epyooiag, €&
OAOKANPOU N TUNUOTOC OUTNG, YOt EUTTIOPIKO OKOTIO. ETUTPEMETOL N avoTuTiwan,
amoBnkevon Kot SIVOUN Y OKOTIO N KEPOOOKOTIKO, EKTIAUOEVTIKNG 1 EPEVVNTIKAC
(pUONC, UTIO TNV TIPOUTIOBEDN VO OVOPEPETAL N TINYI TIPOEAELONG KA Vo SITNPE(TaL TO
TIOPOV UNVUPA. EpwThuaTa TTou apopouy TN XpNon TNG £pyaolog yial KEPOOOKOTIKO
OKOTIO TIPETIEL VO OTTELBVVOVTAL OTOV CLYYPOUPEX.

Ol amOWELC KAl TO CLPTIEPAOUATO TIOU TIEPLEXOVTOL OE QUTO TO EYYPAPO eKPPALOLV
TOV OLYYPOPEX KOl SeV TIPETIEL VO €PUNVEVBEL OTL QVTITIPOOWTIEVOLV TIC ETUONUEC
Beoelg Tou EBvikow MeTtaoBlou MoAuTtexveiou.




EVXOPLOTLEG

ApxIKa, Ba ABEAX Vo ELXAPLOTACW TOV K. XPNoTo KaWdAn ylor TNV EUTIIOTOOUVN TIOU
Lou €6¢el&e, TN PonBeld ToL OTN EKTIOVNON TNC EPYACLOC KA TIC XPNOWES CLHPBOVAEC TIC
omoleg edwoe oL Xwplg owTeC dev Bal UMOPOUCE Vo elXe eKTEAEOTEL pe TO (O10
AMOTEAECUOt N OIMAWPOTIKA. Emtlong, tov vmoyneplo Sidaktopa Tou Epyactnplovu
Acuppoatou & Emikowvwviag Meyohwv Amootaoswv Avdplavd Kotoovpn, vyl To
EVOLAUPEPOV Kl TN BonBeld Tou, OTIOTESNTIOTE KOl OV X PELXOTNKE KABWC KAl TO XPNOLWO
UAIKO TIOU pou €8lve 0 KGBe 0TS0 TNC SIMAWUOTIKAG TIOU EKQVE TO E€PYO [OU
EUKOAOTEPO. AKOWUN, Bar NBEAO VOl EUXOPIOTACW OOOUC CULPOLTNTEC Kal (PIAOLC HIoU
OTGONKo SITAX oL OAN cUTH TN TEPLOSO, UE TouC oTtolou TIEp&oae Lall SLUOKOALEC
KO XOPEC, EVTOC Kal €KTOC [ToAuTexVElOL, TO TEASLTAUO TIEVTE XPOVIOL KOl VO TOUC
euxnBw vyelar ko emTLXlOE O OTIONTIOTE KAl oV KAavouv. Tehog, Ba ABeAx va
EUXOPLOTNOW, (OWC TEPIOOOTEPO aMO  OAOUC, TNV  OLKOYEVELX HOU  Yylot TNV
OLUTIOPAOTOON KL TNV OTAPLEN, NBIKT KAL UALKA, TTOU OV TtaPElxe KaB' OAN TN SLEKELX
TWV OTIOUSWV HOU, KOBWE KOl ylot TN HMEPLUVA TOUG YO TN CWaThH SIOPPUION TOU
XOPOKTANPX LOU.

KoutavToc pnyoptog, lovviog 2015




TEPIANYN

H tnAedpoon OTIC HEPEC LAC OTTOTEAEL OVOMOOTIAOTO KOPUKTL TN KaBnueptvng Cwnc. Ao TNV
ETTOXN) TOU TNAEYPOPOU KO TIG TIPWTEC TIELPOUATIKES EKTIOUTIEC TNAEOPAONC OTA T Tou 20
AWV, EXOUPE 0dnynBel otn Wnelakn tnAsopoon kow oto DVB-T. H yneokn tnAsdpaon
TIPOCOIOEL  TIAEOV  EUKPIVELR,  PEYOAUTEPN  TIOLOTNTA  EIKOVOC/NXOU KOl  HEYOAVTEPN
Swdpaotikotnta. To DVB-T (Digital Video Broadcasting Terrestial) petadidel ovumieouevo
Wneoko Axo, Yneloko Bivteo kot Ao dedopevar ae eva pevpal LETa@opa MPEG (MPEG 2/
MPEG 4) xpnowomoiwvtag moAutiAeéiac COFDM/OFDM. To pog PHETAO0aN Oruat OpYXVWVETAL
oe mAadolor ko avohoyar e TN pEBoSO SlapopPoNG IOV XPNOLUOTIOLE(TAL, TIOKIAEL Kal O
puBuOC petadoong. H Soury evog moumoy DVB-T omoTeAeltal ammd  évov  TIOAUTIAEKTN,
EOWTEPIKO/EEWTEPIKO KWOAIKOTIOINTN, EVAV E0WTEPIKO/EEWTEPIKO OLEUTIAOKED, VAV Mapper,
evav dlaxwplotn kat evav DAC. Ektog amo 1o DVB-T exouvue ko 1o mpotutno DVB-H mou
oVOMTUXONKE ylor va uTtooTnPLEeL ekTtopmr) Wnelakov Blvieo os KvnToug OekTeC. Elval pia
TipoekToon Tou DVB-T to omolo mopexel TNV (Sl umnpeciar aAA& o€ OTOBEPEC KO (POPNTEC
TEPUATIKEG OUOKEUEC. ETiIACOV €xoupe To cuoTnua DVB-C yia TNV KOAWSIOKI EKTIOUTTH) TIOU
EXEL OXeSLaBEl Yl Vo TPOPOSOTEITaL OO CUVOUOOUO CNUATWY omod S0PUPOPOUC KAl OO
TOTUKA TIPOYPOUUOTO TIOU TIPOEPYOVTAL oo GEoveq Slavounc. TEAOC TexVOAOVIKN €EEAEN
LEYOANG onuoaotag amoTteAel n dSnuoupyla Tou TpoTuTiou DVB-T2. MpodkelTan yior o EEANEN Tou
VUPLOTAUEVOU TIPOTUTIOU TNG ETVELG TIAXTPOpUaC DVB-T, To omolo xpnolUoToLElTal auTr TN
OTLYyUN OTN XWPO HOG Yo TN WNEOLOKN EVPUEKTIOPTIN. ‘OpwE, ylo Vo epopPOaTOUY OAC QUTA OTN
TIPGEN Bt TIPETIEL VO LTTAPXOLV Ol OTaPAUTNTEC TIPOSIAYPAPEC KAl Ol GOELOOOTNTELC Lo VO
XPNOWOTIOINBOVV CUXVOTNTEC OE L WNOLOKA TNAEOPOON. ZTNV TIPOVCX EPYOCIX ELOAYETOL N
gvvola TwV whitespaces, TTou apOPOUV TLG KEVEC TIEPLOXEC TOL (paopatoc UHF, Tou mpogkuav
amo TN peTaBacn otnV Wnelokr tnAcopaon. Mo va exel o&lor OTIoldNTIOTE PEAETN OXETIKA LE
™ xPNon Twv whitespaces, slval avaykaloC O UTTOAOYIOPOC TOU TEAKKK SLOBECILOV TTOOOU
(paopatog Tou  propel vor o€lomoinBel TPAKTIKA.  YTidpyouv  TIoAAOL  TtapdyovTeC TIou
kaBopllovv To €VPOC TOL SIKBECIIOU PACUATOC OTIWE, N TEXVOAOYIO TWV CUOKELWV Whitespace
(WSDs), n TtomoAoyla TNC TEPLOXNG, N TPOOTACIX TWV TNAEOTITIKWY EKTIOUTIWY K.OL 2QV
TIOPASELY O XPNOUOTIOEITAL JLat TIEPLOX OTN AP, TNV OTIolo EPAPUOLETAL EVX TIPOYUXTIKO
OEVAPLO, TIOU OTOXEVEL OTN HEAETN TNG owéNoNC TNG EKUETOAAELONG TOU  (PACUATOC
OLXVOTNTWY, YLt TNV AElTOUpYla SEVTEPEVOVTWY UTINPEECLWV (TL.X. LTE).




abstract

Television nowadays is a vital part of the every day life. Starting from the telegraph and the first
experimental television transmissions at the midth of the 20" century, we are now heading to the
digital television and DVB-T (Digital Video Broadcasting - Terrestial) standard. Digital television offers
higher resolution picture, better quality of image/video and more interactivity. DVB-T carries
compact digital sound, digital video and other data in a stream called MPEG (MPEG 2/MPEG 4)
using COFDM/OFDM multiplexing. The delivered signal is formed in frames and according to the
modulation employed, the bit rate varies. A DVB-T transmitter is composed of a multiplexer,
inner/outer decoder, inner/outer interleaver, mapper, splitter and a DAC (Digital-to-Analog
Converter). Apart from DVB-T, DVB-H (Digital Video Broadcasting — Handheld) standard has been
developed to support digital video emission to mobile receivers. DVB-H acts as an extension to
DVB-T, providing television services in steady and portable terminal devices. Additionally, DVB-C
(Digital Video Broadcasting — Cable) standard for cable broadcasting has been designed to be fed
by combination of signals from satellites and local programs derived from distribution channels.
Finally, a significant technological advance is the creation of DVB-T2 standard, as an evolution of the
recent model of DVB-T. Implementing the aforementioned technologies, however, depends on the
study of the necessary requirements and authorizations, regarding the frequencies affecting digital
television emissions. In the present thesis, the term white space is introduced, referring to the
unoccupied UHF frequencies that emerged from the transition to digital television. In order to use
these frequencies as effectively as possible, it is necessary to evaluate the final available spectrum
which can be practically utilized. The amount of the available spectrum is affected by many factors,
such as the technology of the white space devices (WSD's), the topology of the region, the
protection of digital television emission etc. As a case study, a realistic scenario is realized, involving
an appropriate area in Drama, Greece, in order to examine possible increase of the aggregate
spectrum exploitation (e.g. LTE services).
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Elooywyn

2KOTIOC TNG TIOXPOVOOC SIMAWUNTIKNG £PYOOIOC €lVal N UEAETN TNG CUUTIEPLPOPAC TWV
(POWVOPEVWY  TNC WNELOKNG TNAEOPOONG. ZOUWPE OTNV  E€TOXA OTIOL N WNQLaKN
TNAcopaan Pploketal oe Sapkn €€AEn. To DVB-T amotelel To TPOTLTIO ETTlyElog
LETAS0ONE TIOU £XEL VoM TUXOel e 1SlaiTEPO TPOTIO O CUYKPLON LE TA TIPONYOULEV
TIPOTUTIAl Yl SOPUPOPIKN  peTadoon. Me Tto DVB-T emituyxavovtal KOAUTEPEQ
ETUSOCELC aTT' OTL PE TNV OVOAOYLKN KO TIPOOPEPEL TIOANG TTAEOVEK TOTO TNV ETIYELX
LETO®OON oA Kol ANWn Ttou onuotoc. Emlong elval duvatn n eloaywyn VEwV,
KOUWVOTOPWV £@apuoywy. Ettlong avovovtal Tor Bripata Yn@lotmoinong Kot ot TEXVIKEC
ovprieong Tou oNUATOC KoTa Ta PoTuTIa MPEG. 2Tn ouvexela opldoupe TNV Evvola
ToL whitespaceTtou glval N TEEPLOXM IOV UOU ETIITPETIEL VO EVEPYOTIOITOUUE EVX KOVOAL
AUTO OTIOTEAEL KL TO TIELPOUOTIKO PEPOC TNG SIMAWUKTIKAC TIOU E(VOIL N UEAETN TOU OV
Lo Tieploxn elvat StaBeoiun n OxL yloe eykatdotaon whitespace. Exovtag T KOAVWELC
KOL TOU KEVTPO EKTIOPTING TWV TIEPLOXWV TIOL BEAOLUE VO PEAETNOOUNE B e€atyoupe

OPLOUEVO OUUTIEQOOUOTOL.
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OEQPHTIKO MEPOX

2. Wnpakn TnAsopaon

2.1 Tevik&

To 1844 o Samuel Morse ekave i avakaALPn Tov GAAaEe Tor SESOPEVO TWV
TNAETUKOWWVILWY OTO éoa Tou 19%Y auwva. Anpovpynoe Tov TNAEYPOQO, pia
LNXOVA TIOU UTIOPOVOE VO HETOOWOEL CUVOUCLOUE KWOIKOTIOINUEVWY AEEEWV KOl
YPOUUATWY HECW TWV NAEKTPIKWY TIOAUWY KOT& UNKOC TWV KOAWSLWV.

TnAéypapog morse

Autn ATtav N Baolkn 1Gea TTGvw oTNV OTtola aTNEiXTNKE N dnuloupyla TG TNAEOPAONG,
KoBWC avTloToL A KATL TTOPOHOL0 B UTTIOPOVTE VO YIVEL KO [E TNV LETAOO0N EIKOVWV.
MPOKTIK& TO PWC B UTTOPOVOE VO LETATPATTEL OE NAEKTPLIKOUC TIOALIOUC, KAVOVTOG ETOL
Suvath TN LETARBaoN TWV TIOAPWY 0UTWY O ATIOOTOCN KOL TNV LETATEOTIN TOUC TIOAL
ot @G Ol OPOUOTIOTEC KOl MNYXOVIKOL TNG €MOXNG, OMWE,  aduVATOUoQV VX
KATOANEOUV O€ KAmoLar UEBOSO YL TNV TIOLOTIKA avAAUCN TNG ELKOVOC,
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JLVOTITIKO UTIAPX 0LV Tpla €ldn TNAEYpOPWV.

o O OMTKOG TNAEYPAPOG (LE QWTIR) TIOL NTAV CE UEYOAN Xprion otnv Apxala
EANGS. Tioe TN HETAS00N TWV UNVULATWY XPNOLOTIOOVVTONV TO CUOTNUA TNG
TIVPCE(OC, ONAAGN N XPNON PWTEWVWY AVAUETAOOTWY TIOU NTAV TOTIOOETNUEVOL
OTIC BOUVOKOPPEC. AUTOC O TPOTIOC ETUKOWWVIOG HE TX (PWTEWVA CAUXTO, TIOU
e€eNXBNKE apyOTEPQ, NTOV YWWOTOC AV (PPUKTWARIN KOl VAPEPETAL OTIO TOUG
Fupumtidn, Aptoto@avn kot @oukudidn.

o O USPOAIKOG TNAEYPOPOG (LE TNV XPNON TIAVOLOLOTUTIWY SEEUUEVWIV VEPOU).
2TOUC  ONUOTOSOTIKOUG  OTABUOUC  uTpxav  SUO  TIAXVOUOLOTUTIOL  KASOL
KUALVOPIKNG MOPPNG YEUXTOL PE VEPO pexPL TO (Slo emimedo. 2tnv Baon Toug
elyav kow amo pa Bpuon (Blog SIUETPOU, WOTE OTAV ETPEXE TO VEPO N PON TOU
vanTav N oo kat otoug Vo KAdoLC. MNavw 0TO VEPO TOU KB KAOOU ETIETTIAEE
eva EUAVO PaBSL TTOL ATV KABETA OTNPLYLEVO TE VOV KUAVOPLKO (PEANO, TTOU
elxe SLAPETPO Alyo HIKpOTEPN OO TNV avTioTolxn Twyv doxelwv. To pafdl ntav
XWPIOUEVO O TIAPGAANAOUG  KUKAOUC TIou  elxav  omootaon Tepimou 6
EKATOOTWY HETOEY TOUC. 2ZTA KEVA QUTWV TWV KUKAWY NTOV ONUELWUEVEC
SLAPOPEC KWOIKOTIOINKEVEC TIANPOWPOPIEC, OTPATIWTIKNG KLPLWG PUONC, oL (LEC
Kol OoTouC OVo  Kadoug. ‘OTov  ETPOKEITO VO PETOO00El  Eva  UNVLUQ,
elbomolovoay ylor TNV TPOBECH TOUC TOV ETOUEVO OTABUO LWPWVOVTOC EVOV
TIVPCO. MOALG O aTEVAVTL OTABUOC OTAVTOVTE OTL EAXBE TO ONUO, LPWWVOVTAC KL
QUTOC TTUPOCO, O TIOUTIOC VIPWVE TOV TTUPCO TOU KO TTOAL Kl Gvolyav Kot ot SUo,
TIC Bpuoec va Tpe€ovv Tautoxpova. OTtav To pof3dl, kabwe kateBawve, epBove
OTO UAVUPX IOV ABEAQV VO LETAOWOOLY OTA XEAN TOU KASOU, TOTE O TIOUTIOC
XOUNAWVE TOV TIUPCO KAl eKAEWVE TN Bpucn Tou. O ANTTNG EKAELVE KL QUTOC TN
Sk Tou Bpuon. Tar pnvopaTa @Bavoy Kol aToug SVO OTaBuoVg OTo (B1o
onueto.

o O NAEKTPLIKOG TNAEYPOPOC. Me TNV ovaKOAUWN TOU NAEKTPLOUOU EU@avICETal O
NAeypa@oc Tou Morse. Elval €var PECO TIOU €QEPE  EMOVAOTOON OTLC
TNAETUKOWWVIEG YIaTl ATV TTIOAD TOXUTEPO KOl TIOAU TILO GELOTILOTO OO OAX T
mponyovpeva. O TNAEYPa@OC  SNUIOVPYEL  NAEKTPIKEC — UETAPOAEC  TTOU
TIPOKOAOUVTOL OO TOV AOCTOAER. Ol HETAPOAEC HETAPEPOVTAL OTOV OTIOSEKTN
OTIOU KOl LETATPETIOVTOL O KAXTOVONTA ONUATA.
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H petoBiBoon KIVOUEVWY EIKOVWY O OTIOCTOON EYLVE VIO TTPWTN POPa SLVATH OTAV
ETUTEVXONKE N PETATEOTIN TNG PWTELVNC PONG OE NAEKTPOUOYVNTIKG onuata. To 1879, o
FaAAog Senlek Somumwoe T Bepedwdn opxn NG SLOOXIKAG HETAO00NG TWV
OTOXElwV TNC €lKovag. H ouokeun auth elxe poOvo eva KaAWwdLo, Pe TO OTolo
LeTaSIGovVTOV  SIGOXIKA 0Nt T TUAUOTA TNG EIKOVAC, O TIOAD UIKPO XPOVIKO
SlOTNUA (TNG TAENC TWV Usec) Kal €Tol 0 BeaTng elxe TNV eVTUTIWON TNC CUVEXOUC
TIPOROANC TNG EIKOVOC.

To 1884 o Paul Nipkow Boaollopevog ato epeBloua TTou Tou €0WOE N TTPOVCIan Tou
TAepwvou oo  Ttov  Alexander Graham Bell, 1o 1876 e€mwvonose TO TPWTO
NAEKTPOUOYVNTIKO OoUOTNUO ANPNG EIKOVOC. TO CUOTNUX OUTO XPNOLLOTIOIOVCE I
SLOTaéN TEPIOTPEPOUEVWY SIOKWV LE UIKPEC TPUTIEC SIATETAYUEVEC OTIELPOELOWC KOVTX
oTNV TEEPLPEPELD TOU SaKou, ywwaToL Kat wg “dlokog Tou Nipkow”.

| Loproead

2 Pwraenos Gleoe

3 Ptebocwad™s D

4 Litrg ¥ st r s ow e
LR

L HWertey & LN ot podiwe B

-Alokog Nipkow

H Slaraén ouTh EMETPETE O EVAL PWTOKVTTAPO VO BAETIEL SIASOX KA TN PWTEWVOTNTA
TwV onuelwv TnG elovac. ETol EMITUYXOVOTOV N PETATPOTIN TNG PWTEVOTNTOC TOU
KOs anuelou o NAeKTPIKO onua. H avtioTpopn Stadikaotor epapuoyng TOU NAEKTPLIKOU
ONUOTOC O pla Auxvice TNG omolag N EWTEWOTNTA NTAV OVOAOYN TOU OAUXTOC
ETIETPETIE TNV QVOTTOPAYWYN TNG ElKOVaG. Me dAAx Aoyl o Nipkow Katopbwaoe va
QVOAVTEL, £0TW KOL TIPOXELPQ, TNV ELKOVAL.

ApyoTtepa To 1925 0 Charles Jenkins KataokeLA(el eVa TIPWTOYOVO TNAEOTITIKO CUCTNUA
TIou €lxe TN duvaToTNTa Vo SelyVeL eldwAa o pla 0Bovn evog SeKTN Kot XPNOLUOTIOLEL
TO OUOTNUX OUTO VIO VO EKTIEUTIEL TNAEOTITIKEG EIKOVEC HECW PASLOPUWVOU. Tov
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lavoudplo Tou 1926 o Bpetavoc John Logie Baird katapepvel pe ) BorBeia Twv Slokwv
Tou Nipkow va HeETadWOEL EWAQ O ATIOOTOCN TPV HETPWV KA TIPOYATOTIOEL £TAL
uetadoon pe kaAwdia. O Baird BewpnBnke TTEWTOTIOPOC OTNV KATHOKELH TOU VEOU
LECOU, OPWCE TO HNXAVIKO CUOTNUA QVaALCNC TNE EIKOVAC TIOU Xpnotuotioinoe o Baird
OTNPIXTNKE OTO PWTONAEKTPIKO (POUVOUEVO KOl OTIWC amtodelxBnke n peBodog autr) dev
ATOV N KATOAANAOTEPN YLOt TN VEX CUOKELN. MAvTWC, YE TNV emivonan Tou Baird apx (et
uloe vea eplodog otnV 1IoTopla TOL PECOU TIOU CNUATOSOTE(TOL OO TNV EYKOTOAEWDN
TOU UNXQVIKOU CUOTHHATOC avOALONG TNG EKOVAC Kal Tn OTPOEr OTn XPNnon Tng
NAEKTPOVIKNC.

H odoon tng TNAEOpaONnG NTOV KOTOKOPUPN METX TNV TEPlodO Tou SeLTEPOU
TIAYKOOUIOU  TIoAepoy,  Kuplwg  e€attiog ™G omodeopevoswg NG Blopnyaviog
NAEKTPOVIKWY OO TNV  TIOAEUIKN)  TIOPAYWYN KOl TNG  EKUETOAAEVCEWS  TWV
AVOKOAUWEWY TN TIEPLOSOL TOU TIOAEUOV. XOPOKTNPLIOTIKO £lval TO yeyovog OTL, eVw
TO 1946 utnpxav otV AUEPIKN 6 OTaBUOL EKTIOUTING LE UEPIKEC XIALGOEC OEKTEC, UETX
amo 20 xpovia vttpxov 560 otaBuol pe 56 eKaToPHUPIO SEKTEC. X' UTO OLVEROAE KAl
N TITWTIKN Taon TNG Blopnyoaviog Tou kKivnuotoypagou. To BBC Eavapxloe To 1946 va
EKTIEUTIEL TNAEOTITIKO ONUOt KOl Tplor XPOVIX apyOTEPD KOTOOKEVQOE UE EEXPETIK)
eTLTLX (O EVOV TIAPA TIOAU LOXUPO, TOV LOXVPOTEPO Bar Asyae OTOBUO avVaUETAO0ONG
av& TNV udpoyelo. Madl pe TNV OAOKANPWON TWV OKTW ETUTAEOV  OTAOUWY
avopetadoonc TO etog 1952, koBloTotal  duvath n TopakoAovbnon  Tou
POSLOTNAEOTITIKOU TIPOYPUUUATOC OO €VA TTOCOCTO TOU TTANBUCLIOU, TO OTtolo oy yIlEL
T0 80%, oTto Hvwpevo BaaiAclo.

>TNV EAAGSO Ol TIPWTEC TEIPALATIKEG EKTIOUTIEC TNC TNAEOPOCNC GpXloay To 1965. Tnv
KaBLOTEPNUEVN QLT  El0aYWYN TNC TNAEOPOONC oKoAouBNnoe SLadoan  HEYAANC
EKTAOEWC, TIOU EMESPACE OLOIAOTIKA 0T SIOPPWON TG ouyxpovng (wNne oG To
TIPWTO CVOTNUA EYXPWHNG TNAEOPAONG VIO TO KOWO TIPOTAONKE OTNV AUEPLKN TtEPL TO
1950 amo Tov opyoviopo Columbia Broadcasting System (CBS). To ovoTnuot ouTto
avTIHeTWTILOE {wnpeh avTidpaon oo TO KOWO KAl TOUC KATAOKEVOOTEC, KUPLWC Yot
Sev NTAV TIPOCOPPOCUEVO OTO CUOTNUO TNG GOTIPOUOUPNG TNAEOPACEWC KAl YOt TO
AOYO QUTO QVTIKOTAOTABNKE To 1953 amo to cuotnua NTSC, TTou XPNOUOTIOLETaL PEXPL
OoNuEPa aTNV AUEPLKNA. TO CUOTNUX TINPE TO OVOUX TOU OO TO APX KA TOU OPYOVICHUOU
TIOU €PEVVNCE OE EKTOON TO Bepa Kot SNUIOVPYNTE TO CUCTNUA TIOU EVIVE ATTOSEKTO
amo TN Popnyovio kat To Kowo. O opyaviouoc autog koheltatl National Television
System Committee. To ovotnua NTSC éxel koBlepwbBel Kol XpNOWWOTIOETAL aTNV
Apepikn, tov Kavada kot Tnv lomwvia, amoteAel & T Baon otnv omnola atnplxBnkov
OAO Tt ANl CUOTHUOTA TIOV QVOMTTUXONKOV UETAYEVECTEPX. 2TNV Eupwtn €xouv
KoBlepwBel kat exouv ylvel amodekta Tor cuoThuota PAL kot SECAM.
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2.2 ApXEG YNPLOKNG ETIOXNG

(@)

H Wnelakr TnAeOpaon Byadvel amo Tor EMIOTNUOVIKG QYO To 1972, Ao TOTE N
TEXVOAOYIKN TIPO0SOC NTay paydala kat onuepa n dladikoola TN Wneomoinong (tng
LETOTEOTING SNAQSH, TOU AXOU KOl TNG EKOVOC OTO SUASIKO CUCTNUA) LTTIOOXETAL VA
UTIEL O KGBE TNAEOTITIKO SEKTN KA VO HETOUOPPWOEL TN UIKPN 080vn HaC KL ELAC oo
TIOONTIKOUC SEKTEC TNAEOTITIKWV TIPOYPAUUATWY OE EVEPYOUC XPNOTEC TIPOYPULUATWY,
OAG KOl vTNPeclwyv. H  Yneokn  padlotnAsomtikn  petadoon  (Digital  Video
Broadcasting— DVB) elvat To veo ayyAooa€oviKO OPKTIKOAEED TTOU (PIAOSOEEL VO UTTEL OTN
(wn pog. Ta apxika Bupidouy, oxt Tuxaia, To DVD. Kot ot dUo OToxeELOLY OTO V&
LETOXPEPOUV OTIC 0BOVEC HOC GPLOTNG TIOLOTNTOC EKOVE, TIOU B0t CUVOSEVETAL OTO
KPUOTGAAVO OTEPEOPWVIKO NXO. To DVB Opwg podoel var HOC TIPOOPEPEL GKOUA
TIEPLOCOTEPEC KAUVOTOULEC KO VOr GAAGEEL TIC TNAEOTITIKEC OC OUVNOELEC.

2.2.1 MMAEOVEKTAUOTO WNPLOKNG EVOVTL AVOAOYLKNG TEXVOAOYIOG

Tot BOOIKA TIAEOVEKTAPOTO TNG VEXC WNELOKAG TeEXVOAOYIOG evavTl TNG QVOAOYIKAG
slvat:

» BEATIWHEVN TTOLOTNTA EIKOVAC KOL NXOU
» ATIOAUTN €LKpPIVELX
» AuvoToTNTa ANPNG HECW POPNTWY KO KIVNTWY CUOKEVWV

»  AmobBnkevon Kat eme€epyaaiar TOU TEPLEXOUEVOU
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» O TnNAeBeatng umopel var eTAEEEL TL B TTAPOAKOAOLBNOEL JECO QMO Lo EVPELT
VKOO TTOOYPOUUATWV.

» H vea Wnelokn Texvoloyia Tipoo@epel KOAUTEPOUC Kal (PONVOTEPOUC TPOTIOUG
EVPVEKTIOUTING.

» EKTIOUTH) TIEPLOCOTEPWV TIPOYPAUUATWY OToV (Sl SlauAo
» EEolkovounon paouatog

» MeyaATepn avoxn oTIC TTIAPEUPBOAECQ

» Eloaywyn TEpLOCOTEPWV VTINPECLWV

» HAEKTPOVIKOC 08NYOC TIPOYPAUUATOC

» Ymnpeoleg yloe AMEA

» AlaSPOOTIKNA TNAEOpaON

Ertlong, x&pn otnv wnelokn texvoloyla, o tTnAeBeatnc Bar exel TN SuVATOTNTA VA
TIOPOAOBEL TNV KOPEKAC TOU OKNVOBETN KO VOl ETUAEEEL, YLt TTOPAOELYUQ, TNV KAUEPD
amod TNV oTtola Bal TIPAKOAOUBNTEL EVa OTLYILOTUTIO TTOSOO(PALPIKOU YWV 1) TTOTE B
OEL TO OKOP, TA OTATIOTIKA Ko eval replay. O TOPENC TIPOYPOUUATIOUOU TWV KOVOALWY
Ba aduvartioel, kaBwg o TNAEBeaTNg Ba elval TIACov ekelvog TTou Ba eTtAeyel TTOTE B
Sel ploe ekmoumn. H texvoAoyla opexel T SuvaToTNTA TIPOROANG 72 SIAPOPETIKWY
TOWLIWY HEOX OE Lo NUEPD N WaC Tawviag 48 popeg peoa otnv (Sl NueEPQ, U evapén
TipoBoAng kaBe pon wpa. Ot emidoyeg Tou Beatr) Ba ylvovTtal pe tn BonBelar evog
TNAexelplotnplou mou Bar Bupldel To OnNUEPWVO, OAAX Do €XEL TIOAAEC ETUTTAEOV
SuvaToTNTEC. Tov pOAO Tou FonBou oe kaBe etihoyr Ba adlel 0 HAekTpovIkog Odnyog
Mpoypaupoatoc (EPG), eva eldoc e€eltypevng tnhekelpevoypaplog (Teletext) ue elkOveg
KO TTOAEC SUVOTOTNTEC APIOPOUWV AELTOVPYLWIV.
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TNV TIPOKEILEVN OTYUA, N TAAT@OPpUa TNG Digea SloBetel 156 KEVTPO EKTIOUTING  O€
TIEPLOXEC Ve TNV EAAGSQ, TIPOKEIUEVOU VO SIACPOALTEL €TOL OTL TO PNPLOKO ONUX
(PTAVEL O OO0 TO SUVATOV TIEPLOCOTEPOUC TNAEBEQTEC,

2710 mMAadolo TNC TEPLOXIKNG SlaokeWwng e Moaykoouag Evwaong TNAETIKOWWVIWY
(International Telecommunication Union = L.T.U) yioc Tnv Wwnoplomolnon Tou TNAEOTITIKOU
oNuaTog, To Ymoupyelo Ymodopwy, Meta@opwy Kot AIKTUWY O CUVEPYQOI UE TO
YToupyelo Emikpatelag, Tpoxwpenos otn SIPOP@WOn TOU WNMIOKOU XAETn TG
EAGSOC, 0 omtolog avapepeTon otnv Kown Youpyikn Attogacn 42800/5-10-2012, ®.E.K.
2704/B'/5-10-2012, pe Baon ko tnv KY.A. 21161/12-8-2008, @.E.K. 1680/B'/20-8-2008 o€
OUVOLOOUO E TO &pBpo 14 Tou Nouov 3592/18-7-2007, ®.E.K. 161/A'/19-7-2007.

JUUPWVO HE TOV XAPTN OUXVOTATWY, Yot TNV OAOKANPWON TNG METGROONG amo To
QVOAOYIKO OTO WNLoKo onua Boe XpelaoTel va evepyottolnBouv cuVoAKa 156 KevTpa
EKTIOUTING ova TNV EANGSoL Tor KEVTPO EKTIOUTING TIOPEOLOIA(OVTOL EKTEVWE OTX
KoUpaTa 7 kat 8 Tne BiBAoypapiac.
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3 To cVvotnuo DVB-T

3.1 lotoplkn avadpopn

Satenm

OFDM- or TDM-

modulation in
S-Band - <
Terminal
OFDM-
y modulation in
\ =7 S-Band
S satellite
VRREAT Earth
- \ Station Terrestrial Gapfiller

O opog DVB-T elvat pae ouvtopoypapiar tou opou “Digital Video Broadcasting-
Terrestial” Trou elvat To DVB evpwaikd TTpoTUTIO PE B&on Tn KowoTpaéia ylor T
LETAO00N EKTIOUTING TNG E€TYELRC WNEIOKAG TNAEOPAONC TIou €KOOONKE Yl
TPWTN Popa To 1997. H TpwTn ekmounn NTav oto Hvwuevo BaolAelo to 1998.
To ovoTnuat OVTO , XPNOWOTIOWWVTOG OLOHOPPWON  HE  KWOIKOTIOINUEV
opBoywvia pe TIoAuTAeg a Stadpeong ouxvotntag (COFDM or OFDM).

To mpoTUTIO eTtiyelng WNeLlakng eupelag exmoutng video (DVB-T) oxeSIGOTNKE apxIK&
YLOU VO TTOPEXEL LTINPEDLEC O aklvNToug OeKTEC, e Kepador ANPNG ToToBeTnUEVN OTIC
OPOPEC TWV KTIPlwV, OTIWC CLURAIVEL KOl e TNV oVaAOYIKN TnAeopacn. QoTOC0, amo
TIC TIPWTEC SOKIUEG TIOU TIpaypaTontoinBnkow atn lepuavior to 1997, avnke OTL TO
OVOTNUO UTTOPEL VOl TTOPEXEL UTINPECLEC TE (POPNTOUC SEKTEC, OE E0WTEPIKOVC XWPOUC
OAAG KO O KIvNTOUC SEKTEC, O OXNUATa v Kvnoel. To DVB-T avomtuxOnke yx tTnv
€€UTINPETNON TWV QVOYKWY QPKETWVY XWPWV KAl YO QUTO TO AOYO VAL EVOL EVEAIKTO
TIPOTUTIO TIAVW OTO OTIOlO UTTOPOUV VA EPUPUOCTOUV QPKETEC TIOPOAAXYEC. To DVB-T
utopel va Aettoupynaoel e €vpog wvnc 6, 7 kat 8 MHz pe tn xpnon COFDM
TioAuTtAeE (o pe 1705 pepovta (cuotnua 2K) 1 6817 @épovta (cuotnua 8K). Ot pubuol
uetTadoong kupadvovtat HeTaEy 4,98 kat 31,67 Mbps. H petadoon SDTV emutpemel tnv
EKTIOUTIN LEXPL KOL 6 TNAEOTITIKWY TIPOYPOUUGTWY OTO (610 Kavodl To DVB-T omwg Ki
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OAN n owoyevelar DVB vy kwdlkotolnan/ouutieon €kOVaG Kot NXOU ULIOBeTel T
nipoTtunta MPEG-2 ko MPEG-4 (Motion Picture Experts Group).

=37

-48

-93

=70

-1

-92

-114

-125

Center Freq 433.000 MHz Span 15.000 MHz

daopa evog DVB-T onuatocg oe Acttovpyla 8K

3.2 To mpotuTto MPEG-2

Mpwv to MPEG-2 eixaue Tt0 mpotuno MPEG-1. Ou epopuoyec Tou MPEG-T
TieplopldovTal O HOPMEC OTITIKOU ONUOTOC  Xwplg oAAnAodladoxn medlwv Kot
uttootnpldel pLBLOUVC pEXPL 1,5 Mbit/s. To 1990 eyivon HEAETEC YOt EVOL GANO TIPOTUTIO TO
omolo Ba umootnple puBuoLg amo 2 wg 10 Mbit/s kot Ba elxe ™ SuvoToTnTa
KWwOIKOTIONONC OTITIKOU ONUATOC e oAAnAoSadoxn Ttedlwv. To 1994 dnuocteltnke TO
VEO TIPOTUTIO TO OTolo ovopaotnke MPEG-2 kau eywve dleBveg mpotuto To 1995. To
Tpotunto MPEG-2, Tto omolo onuepa utootnpilel puBuoug pexpt 30 Mbit/s, etuxe
VEVIKNC amodoxNC Kol omoTeAel Tn Bdon mavw otnv omolo otnpllovial OAeG ol
TIPOOTIGOELEC Yol TN SNUIOLPEYIX CUOTNUATWY PNEOKAG TnAEopaonc. Evac akoun
ONUOVTIKOG TIOPAYOVTAC Yoo TNV eTituxioe Ttov MPEG-2 €lvor n ikavoTnTal TOU VQ
KWOIKOTIOLEL TNV TTANpopopla Pe PETARANTO puBuod dedopevwy (VBR —Variable Bit Rate).

22



To mpoTLTTo MPEG amoTteAsiton omo Tplo pepn:

X/
°e

To ovotnua: Meplyp&@el TO CLUYXPOVIOUO NXOU KOl EKOVAC TNV TIOAUTIAEE X Kal
OAAEC AELTOUPYIEC OXETIKA UE TO CUOTNUAL.

% Tnv eakoévoe: TMephopfovel TNV KWAIKOTIOINUEVN TIopovoiaon Twy SeSOUEVWV
videokat Tn Sladikocior TNG amokwdIKoToinonc.

X/
°e

Tov Nxo: MepauBavel TNV KWSIKOTIOINKEVN TIAPOVCIacn TwV SESOUEVWVY NXOU KAl
N dladikaoior TNG ammokwdIkoTolinoNnc.

BaolKO  XOpOKTNPWOTIKO — TNG  KwdlkoTolnong  elvat 0 eVTOTUOMOC NG
ETTOVOAUBOVOLEVNC TIANPOPOPIG, WOTE QUTAH VO NV KWAIKOTIOE(TAL TIEPIOTOTEPO
OO X (POPA OAAX VO TIEQLYPAPETAL O TPOTIOC WE TOV OTIOl0 VT N TANpopopla
eTOVOAUBAVETAL. AUTH N TTANPOPOPIX, TIOL OLCIACTIKA TTAEOVALEL, UTTOPEL TO CUCTNUA
VO TN OUUTILETEL X PNOLUOTIOLWVTOC OLAPOPEC TEXVIKEC,

Ml omO TIC TIO ONUOVTIKEC TEXVIKEC €lval ouTr Tng ouutieonc. H dladikaolar Tng
OLUTIEONC TIPOYUATOTIOE( TN WE Tar €ENC aTASIAL:

e To oTddl0 TNG Slalpeanc TG lkovac o macroblock.

e TO OTASLO TOL SIAKPLITOV HETACXNUOTIOUOU cuvnuitovou (DCT).
o To oTddl0 KBavTOoTTOINONC KOt KWwdIKoTIOINONC.

Pixel amplitude values
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Discrete Cosine Transform
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3.3 To mpotutnto MPEG-4

Onwc avapepbnke, ta potuttae MPEG-T ko MPEG-2 exouv eupsw¢ LI0BeTNBEl o€
EUTIOPIKEC EPAPHOYEC PUNPLOKWY ETUKOWWVIWY OTIWC 0TNV PN@LOKA LETAS00N NXOU,
otV Ynelakn tnAsopacn, oto CD-interactive ko OTIC TPOCOTIABEIEC Yl video on
demand video. MeT& Ta TPOTUTIX VT, O SLEBVAC OpYyaVIoPOC TtpoTuTioTtoinong I1SO
TIPOXWPAEL OTOV OPLOUO ToL TiPoTLTIOV MPEG-4. Apxikad To MPEG-4 avapepOTaV UOVO
0g KWOIKOTOINON XaUNAOU pLBLOU LETAO00NG. AV KO OTOUC PEAAOVTIKOUG OTOXOUC
TOU oupmEp aUBavovTal TOoO oL XaunAol puBuol peTddoong 00O Kol N PEYOAN
ovutiieon, To MPEG-4 epxetal va KOAUWEL TIC VEEC OMOUTNCELS Ot TEPBOAAOVT
TIOAVHECWV OTIOV OTITIKOOKOUVTTIKT TTANPOPOPI v TOAAXOTETAL G UN@LaKn pop®n. To
Tipotutto MPEG-4 apopd& Toug TPOTIOUC TIOU TO OTITIKOOKOUOTIKO UAIKO TIOPAYETAL
SLOVEUETOL Kol KatavoAwvetal. Kot ota Tplal auTd oTAOI UTIELOEPXOVTAl TUVEXELC
BEATIWOELC OOOV  QPOPGl OTO  XPNOLUOTIOOVPEVO UAIKO  (hardware) Kot AOYIOUIKO
(software). ZTnv TAPAYWYN OTTIKOXKOUOTIKNG TIANPOPOPIOG EXOUHE  CNUAVTIKECG
e€eNEeLC, eV 0TO TIOPEADBOV 0 HOVOC TPOTIOC Var TIopo Bel TETOL TIANpOPOpia NTaV UE
TN XPNON KAPEPOC KO UKPOPUIVOU, ONUEPD TO HEYOAVTEPO LEPOC TNG TIPAYETAL OO
NAEKTPOVIKOUC UTTOAOYIOTEC,

To MPEG-4 amoTelel TO vEO TPOTUTIO TEPLYPAPNE KAl KWOIKOTIONONE EQPUPUOYWY
TIOAULECWY  TIPOOPEPOVTAC TIOAAEG VEEC OUVOTOTNTEC. AVOLEVETOL V& Elval TO
LEAOVTIKO TIPOTUTIO  €POPUOYWY  TTOALPECWwY. o vor  elval  duvarn  Ouwg N
XPNOLOTIONON KO N EKUETOAAELON QL TWY TWV SLVATOTNTWY ATTAUTOVVTAL EEWTEPLKOL
oAyoplBuoL, Tou Sev TEpAUBAVOVTAL OTO TIPOTUTIO. [lot TIOPASELY U, EVW TO TTPOTUTIO
vrtootnpldel TNV - KWAIKOTIOINON  SLOPOPETIKWY — QVTIKEIMEVWY, N e€aywyn  Twv
QVTIKEWEVWY QUTWV OeV amoTeAEl pepog Tou TpoTutou. O OTOXOC Tou elval n
emtitevén puBuWY dedopevwy TN TaENG Twv 5 e 64 Kbit/s ylor KvnTEC EQOPUOYEC Kol
LEXPL 4 Mbit/s ylat TNAEOTITIKEC apuoyeC. H priocopia Tou BaoileTal atny 1&ea Tou
TEUOXIOUOU TNG OTITIKOGKOUOTIKNG TIANPOPOPIaG OE OTMTIKOOKOUOTIKA OVTIKEUEVD
(AVOs —Audio Visual Objects) Tor omtolar umtopouv vor TIoAUTIAEXBoUY Kol val LeTad0B0Uv
TIAVW omo etepoyevn Slktua. Mapexel eva CUVOAO SUVATOTHTWY TIOU TO KAVEL TIOAU
EAKVOTIKO YlOt XPNON O€ EQAPHOYEC TIOAVIETWIV.
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3.4 Aoun mAaLctou

To TPOC PETAOOON ONUX TTANPOWYOPIC opyavwveTal o TTAalolx (frames) Kot T
mAalolae avae Teaoepa, oxnuatilouvv evar utiepTAaiclo (super frame), OTwC
avapepape Kot Ttopamovw. KaBe mAalolo exel diapkela Tr kat TiepAaUPavel 68
ovppora OFDM. KaBe OFDM cupolo eumeplexel K= 6817 vmo-kavoiia oto 8K-
mode 1) K= 1705 oto 2K-mode kot n xpovikn Tou dlapkela elvat Ts. Alokplvetal og
SVO EPN: TO XPNOWO PEPOC SIAPKELAG Tu KAl TO SLAOTNUA QUAXENG TIOV EXEL
Slopkelx A. To €VpoC Tov KO&Be LTIO-KOVOALOL elval Af= 1/Tu Kol TO CLUVOAIKO
gvpoc (wvng yax 6Ao To OFDM oupBoro (K uvtto-kavaiiae OFDM) etvan (K-1)/Tu. Ot
TUEC TWV SLOPOPWV TIAPAUETPWY TIAPOUCIAOVTOL OTOV TIOPAKATW THVoKa. To
SoTNUO UAKENC TTPONVELTAL TOU XPNOLUOU EPOUC KAl EIVOL KUKALKN TIEPLOSIKN
ETIEKTOON TOU XPNOUOU HEPOUC, YU OUTO OVOUACETOL KAl KUKAIKO TTpOBepa (cyclic
prefix), OTIWC ETONUAVAE KOL TTPONYOUUEVWC. H Stdpkelar A Tou SO TAUATOC
PUAGENG eKPPACETOL WC TTIOCOOTO TNG OLAPKEIQC TOU XPNOLUOU WEPOLC KOl Ol
TBaveC TEC Tou Aoyou A/Tu elvan 174, 1/8, 1/16 ko 1/32. AVOAUTIKEC
TIANpowopleg Sivovtal otov Tivaka TIopoKaTw. OAX TA XPOVIKA SLCTAUATO
ekppadovTal WC TTOAXTAGCLA TNG BOCIKNG XPOVIKNG TIEPLOSOU, TIOU yial SlawAo
8MHz elval T= 7/64 usec.

Asitovpyia Asirovpyio 8K Agirovpyio 2K
Aot
#POUPS _ _ | | _ . .
A€/ TU 1/2 1/8 1/16 1/32 1/2 1/8 1/16 1/32
Atdpxera
Touporov ektdc 8192 xT 2048 x T
TU 896 us (Inueinan) 224 ps (Znueioon)
Awgpreta 1024 x 256 x
Atocminorog 2048 xT T 512xT T SI2xT | 256xT [ 128xT | 64xT
Dpovpod A 224 us 112 us 56 us 28 s 56 1s 28 s 14 us 7 us
Atdpxera 10240 x [ 9216x | 8704 x | 8 448 2304 [ 2176 [ 2112 %
Toupoiov T T T xT 2560 xT T T T
TS=A+TU 1120 us 1008 us | 952 us | 924 us 280 us 252 us 238 us 231 us
Inueioon: Tuec yo kovaio 8 MHz

AlGpKEIQ TUUBOAOU YLa TA ETUTPETIOUEVA SIXTTHUXTA (pPOoUPOUS aTa 8 MHz
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Asgitovpyia Asttovpyia

Ilapaperpoc SK 2K
Ap1Ouoc @epdviov 6817 1705
Tun) tov ®épovtog e upoud Ko, 0 0
Tun Tov @épovroc e uptBpd Ko 6 816 1704
Awdpketa Topfopov TU 896 us 224 ps
Anootoacn Oepoviov 1/TU 1116 H= 4 464 H=
AmOcTaoT) HETUED QEPOVIOV Kain KO Kaax
(K-DH1I/TU 7,61 MH= 7,61MH=
Il O TIES [e TOVC TAAYI0VC YOPUKTIPES EIVOL TPOGEYYIGTIKEC
Inu.2: Ot Tég etvat yio kavdiio 8MHz

AptBunTikes TipEG Twv OFDM mapoue Tpwv

Mo v Acttovpyla o 4K TTopouata OLHE TO TIOPAKATW OLOYPAUUOTOL

—OE-T 2 18CAM 12
—E X QAN 12

DVE-T 3 150AM 12
8- OVE-T 15-QAM 112

1€ 2K ko 8K
o ] ] 7
i // //
Z1:';: / / ;:’323'
/ / /
;;;'S / —t S;:.x 4/ /
}uia g

Mode

OFDIA parameter 2K 4K 8K
Overall carriers (= FFT size) 2043 4098 3122
Modulatec carmers 1705 3408 8817
Useful carriers 1812 3024 8048
OFDM symbol duration (is) 224 448 896
BGuard Interval duration (;s) 7.14.26.5¢ 142856112 | 2856112224
Carrier spacing (tK2) 4484 2232 1.11€
Maximum distance of transmitters (km| 17 33 67

&aotiipata evAaing (guand intervals) via 2K, 4K xar 8K

Avohoya pe To pubuo petadoong (2K r 8K), T pebodo Pnelokng Slouodp@uong Tov
XPNOWOTIOLE(TAL, TO PUBPO KWSIKOTIOINONG KAt TN SIAPKELX TOV SLXCTAUATOC PUAXENC,
0 pUBUOC petadoong Sedopevwy utopet var petaoretal amd 4.98 €wg 31.67 Mbps.
AKPIBEIC TWEG ylar OAOUC TOUC OCULVOVLOOHOUC TWV TIAPAUETPWY  SlvovTal oTov
TIOPOKATW TIVOKOL 2TO ONUElD  auTO, TPETEL Vo emonuévoupe OTL ol puBuol
LETAS00NE TIOU TTPOUCLXCOVTOL QPOPOUV TN HEYLOTN (BewpnTikn) XWPENTIKOTNTA TOU
OLOTAPOTOC, VW 0TNV TTPAEN LTTORIBALOVTAL AOYW CPOAUXTWY, TIOPEUBOAWY KTA.
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Available bitrates (Mbit/s) for a DVBE-T system in 8 MHz channels

Guard interval

Modulation Coding rate
1/4 1/8 1/16 1/32
1/2 4976 5529 5855 5032
2/3 6.635 7.373 7.806 8.043
QPSK 3/4 7.465 8.294 8.762 9.048
5/6 8.294 9216 8758 10.053
/8 8.709 9676 10246 10.556
1/2 9.953 11.059 11.709 12.064
2/3 13.271 14.745 15.612 16.086
16-QAM 374 14.929 16.588 17.564 18.096
5/6 16.588 18.431 19.516 20107
/8 17418 19353 20.491 21.112
1/2 14.929 16.588 17.564 18.096
2/3 19.8906 22118 23.419 24.128
64-QAM 374 22394 24 882 26.346 27144
5/6 24 882 27647 29273 30180
7/8 26.126 29.029 30737 31.668

Ta OFDM oupBoAa peoa o éva mAalolo elval aptBunueva amd 1o 0 €wg to 67. EKTOC
oo Ta Sedopeva, eva TAalolo  TephapfBavel  cupBoAar TiAOToug  (pilots)  Ttou
XPNOLOTIOLOVVTOL Yl TO CUYXPOVIOUO KOl TNV €KTIUNON Tou SIoAOU Kol UTTOPEL VO
elval ovvexoueva 1 SleoTtoppeve, KaBwC Kol TTANPOMOPIEC YLt TIC TIOPOUETPOUC
uetadoonc (Transmission Parameter Signaling — TPS). 2to emopevo oxnua amekovideTon n
doun evoc mAaioiou peTadoonc.

OAa Ta cupfola THAGTOL exovv awénuevn LoxL (boosted power level) oe oxeon pe T
OLUBOAX TIOL QAVTIOTOLXOUV Ot SeSOUEVA. AV N KAVOVIKOTIOINUEVN LECN OXUC TWV
OLUBOAWV-EedoPEVWV Elval 1, N KAVOVIKOTIOINKEVN HECN LOXUC TWV CUUBOAWY THAOTWY
elvaw 16/9. To Slaomappevo oVPBoAo TIAOTOC Tou OFDM cuufoiou, pe aplBuo 7,
TOTIOBETEITOU OTO UTTO-KOVAALX TIOL 0 axplBOC Touc (k) avrKeL OTO GUVOAO:

k= Kmin+3*(l mod 4)+12|p akepouoc>=0, k avrikel [Kmin, Kmax]}

SnNAadn p elvat OAot ot BeTIKol akepaoL ylor TOUC 0TolouC 0 aPLBUOC K TTadpveL TIUEG
LETAED Kmin Kot Kinax.
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Onwe Tpoova@epBnKe, KTOC oo TA SIOTIOPEHEVA CUUBOAX-TIAOTOUC, LTIHOXOLV KO
OLVEXN OLUBOAX-TIIAOTOL, TIOU TOTIOBETOUVTAL OTO (S0 LUTIO-KAVAAL ylor OAa Tae OFDM
ouuBoAa. XpnaowotoouvTat 177 (45) ovvexr oUpBoAx-TIAOTOL 0TO puBud 8K (2K),
ToToBeTNUEVO O B£0ELC TToL 0pIlOVTOL OTOV TIOPOKATW TIVOKAL:

279
636
939
1140

279

636

939

1140
1752
1986
2418
2646
2850
3462
3741

4167
4377
4614
5199
5544
5877
6096
6381

48
282
714
942
1146

282
714
942
1146
1758
2037
2463
2673
2910
3495
3840
4173
4392
4677
5253
5562
5892
6162
6435

54
333
759
969
1206

54
333
759
969
1206
1791
2136
2469
2688
2973
3549
3858
4188
4458
4731
5268
5595
5916
6213
6489

87
432
765
984

1269

87
432
765
984
1269
1845
2154
2484
2754
3027
3564
3891
4212
4509
4785
5304
5637
5985
6219
6603

450
780
1050
1323

141

450

780

1050
1323
1860
2187
2508
2805
3081
3600
3933
4281
4515
4899
5313
5643
6000
6222
6795

804
1101
1377
1896
2229
2577
281
3195
3609
3939
4296
4518
5091
5367
5730
6030
6249
6816

1491

192

192
525
873
1107

525
873
1107
1491
1905
2235
2592
2814
3387
3663
4026
4326
4545
5112
5391
5748
6051
6252

YmokavdAia tou rtepiExouy auvexr) aUUBoAX THAOTOUG

H Soun Tou eKTEUTOUEVOL TIAXCIOU, PETA TNV E€l00YWYN TWVY CUUPBOAWY TUAOTWY,
POUVETAL KATWTEPW:
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AplBuée unokavaAiou ouxvéTIa

8 <ARBuS OFDM Zupdhou

R

Kerin=0 Kinax= 1704 (2K)
@000000000008000000 0000000 00000000000001 6816 6K
@C0000000000000@8000:++++0O000000000000000000
000000000000 000D00 @ +meens 00000000000000000000
@00000000e000000000H =+ 0000800000QCCO00e00® oUHBoNo #67
0000000000C00000000 +++++0000000O00000000000® aipBolo #0
@C0800000000000@000 s+ FJOOO00000080C000000® oipBoro #1
0000008000CC000000@ - 0O00L0000000CeO0000e OUHBOND #2
@000000008000000000 ++++ 0000B0A0C00CO0000008  *
000000000000 80C0000 ++++ 0000000000 0C000000e &
00000000000 00008000: ++++DO000000000OCC0000000 +

o ‘TIAGTol", ue auEnuévo Marog
o Asdopéva

Aopr} EKTTEUTTOUEVOU TTAUT(OU
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3.5 1810TNTEC Kol XAPAKTNPLOTIKA TOU EKTIEUTIOUEVOU OHUXTOC

To ekmepnopevo OFDM onua umopel va Teptypapel omo tnv e€lowon:

k=Kmax
#8\ == 2rf, » 2rk'(t'—A)Ty
s(t')=Req e/ Z Cisp gl
k=k

mm

Omou t' elval 0 XpOvoC KOTA TOV OTolov EEKIVA N TeEplodOC EKTIOUTING TWV
ovuPOAwyY, T elvor n otoxelwdng mepiodog. To k dnAwvel Tov aplBud TNC
EKAOTOTE Pepovoac, To 1 elval o aplBuog tou OFDM cupfBoAov, To m elvat o
OPLOPOC TOL EKTIEUTIOPEVOL TTAGIOoU, TO K elval 0 aplBuog TwWY HETAOIOOUEV WV
pepovTwy (1705 yix tn 2K Asttoupyla ko 6817 yiax Tnv 8K Aettovpyla), Tuelval n
xpnotun dtapkela tou OFDM cupfoiou. To A elvat n SIAPKEL TOU SLOCTAPATOC
(PUACENC, TIOU TIPOCTATEVEL TO CNUA OTTO SLCUUBOALKN TIOPELBOAN.

To T, = Ty+ A elval n ouvoAikn Sapkela Tou OFDM oupfolou, fo elval n KEVTPLIKN
ouxvotntar Tou RF onuatog, Kmin €lval 0 SEKTNG TNG (PEPOVOOC WE TN XAUNAOTEPN
ovxvotnta (0 ko OTg dVO Aettoupyleg), avtiotoxar TOo Kmax €lval o SelkTng TG
(PEPOUOOC HE TN PeyoAUTEPN cuxvotnTa (1704 yior T Asttoupylar 2K ko 6816 yior ™
Aettoupyla 8K). To k' elvat 0 aplBUOC TG (PEPOLOAC KOVOVIKOTIOINKEVOS WC TIPOC TNV
KEVTPLKN oLXVOTNTA KAl SIVETOL T TOV TUTIO:

&_':&__[ﬂ'ma_‘:_ﬂm ]

-

TENOC TO Cjix €lval TO pyadiko oUpBoAo Tou peTadideTal 0TO k-00TO (PEPOV, OTO
oVUBOAO e oplBuO |, Tou TAawoiou pe aplBud m. To KaBe @EPOV UTOPEl VO
Stapoppwbet elte pe QPSK, 16-QAM eite pe 64-QAM. AOyw TOU OTL N CUVOALIKT SLPKELX
Tou OFDM onuatog elval peyoAUTepn omod TO avTIoTpo@o TnG amootaon Af Twv
KEVTPIKWY CUXVOTATWY SV0 SIAS0XIKWY UTIO-KOVOALWY, TO €UPOC TOU KUPLOU AoBoU
YLt KGO KovoL elvar SIMAGCLo Tou Af, OTIOTE PACUATIKA TTUKVOTNTX [OXVOG Sev elval
otaBepn o OA0 TO €UpoC (wvnc. To CLVOAIKO SloBEaio eupoc (WVNC UTTOPEL var elval
6,718 MHz.

Erteldn tar Kavohla Pneokng tTNAEOPOONG AELTOUPYOUV OE CUXVOTNTEC OTIoU NdN
UTIAPXOLV OVOAOYLKEC EKTIOUTIEC, N EKTIEUTIOMEVN LOXVC, EKTOC TOU OVOUXOTIKOU EVPOUC
dwvng, TIPETIEL v elval TIEPLOPLOUEVN. AUTO ETIITUYXAVETOL PE TNV EQOPUOYH €VOC

30



(PIATPOL-LGOKaC, To omolo KaBoplleTal amd To TPOTUTIO KAl ATEIKOVICETOL OTO OXAUX
TIoL akoAoLBE(. OL TiEC TToL amelkovi(ovTal EEXPTWVTAL OO TO TIPOTUTIO TNAEOTITIKAC
ELKOVOC TIOL XPNOLUOTIOLE(TAL, VW UTIOBETOUME OTL Ol TTOUTIO WNLOKNG KOl VOAOYIKAC
TNAEOPOONC Elval TOTIOBETNUEVOL GTOV (SI0 XWPEO KO EKTIEUTIOLY TNV (Stat LoXV, evw Sev
XPNOWOTIOOVY SIPOPETIKA TIOAWON YLt S WELCUO TWV ONUATWY TOUC . 2TO OXNUX
amelkovideTon emiong KL TIpodLoypaPn TIOU LOXVEL VLo KPIOWEC CUXVOTNTEC, SNAASH YL
TIEQUTTWOELG OTIOV COE YEITOVIKEC OUXVOTNTEC UTIAPXOUV GAAEC LTINPECIEC PE XOUNAN
LOX U, OTIOTE KL N TIPOSLOY PPN YLt TIG €KTOC (VNG EKTIOUTIEG ElVOL TIOAD ouaTNPOTEPN.
Ol KEVTPIKEC PASLOCUXVOTNTEG EKTIOUTING YLt KOVOALX ETIYELOG WNELOKNG TNAEOPOONC
gupouc 8MHz SlvovTtal amo T oxeon:

fV =470 MHz + 4 MHz + iy * 8 MHz, 11=0,1,2....

N
bs -30 Y r 30
= = G/PAL/NICAM
g = G/PAL/A2
2 40§ 40
8 /PAL/NICAM
= #1 K/SECAM K/PAL
© 0 mep=ysECAMNICAM  [FE |
£ * 'l * Kpioweg ouyvoTyTeg
§_ & : 80
S g N
g-% 70} 4 70
S
2 % -80 -80
&3

>
"g-r 8 90 }- 90 }-
SE ,

= * i
w = i
(@ 110} i ’ -110 — _ﬁ....“._’.i,‘..._.._d
E - . v * ' i 5 P..
o . i |

-12 p— e — A —d 120 L o

§ ., A 8 6 4 20 5 10 b 15

AnokAlon and v Kevipikn ouxvatnta (MHz)

DaguaTikn "UXTKA" Yo EKTIOUTTEG ETTIVEIQG YWNPLAKNG TNAEOPAANG

31



3.6 Xwpec kot 5apn Tou Xpnotuottolovy DVB-T

To DVB-T €xet mpoTtaPel yior TNV PNQLOKT TNAEOTITIKN LETAS0ON OO TIOAEC XWPEC
XPNOOTIOIWVTAC Kuplwe KovdAlx VHF 7 MHz UHF kot 8 MHz, evw otn TaiBdv, tTnv
KolouBla, tov Moavaud, To TpvivtavT & TouTayko kot TG PATITIVES X PNCLOTIOIOVV
KOVOAL TwV 6 MHz. To DVB-T exel avamtuxBel TepaiTepw 08 VEOTEPA TIPOTUTIA OTIWC
To DVB-H (Handheld), To omolo Atav o epmmopikn amotuxiar kot eV elval TIAéOV O€

Aettoupyla, kat To DVB-T2 to omolo eixe apxiké TeAslonoinBel Tov Auyouato Tou 2011,
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4. TexVIKA TepLypapr) Tou Toptov DVB-T

Pragrmme
(LTS

Aud b Encoder
Data Encoder

Transpart
15

L

Suurce coding and MPEG-2 multiplexng

M
|| woaptmten, || Edemat || Estemal |f itemal | owiema L} || Frme ] | Gued ) DAG |
Enemy encoder Intedeaver encoder Intereaver P adaptation OFDM teral and
nsetkn tomt-End
dEpersal
_____ |l_____'|_____ l_____l
:n.dml:fh TR |
npiatkn, m m ke m
Enemy H encoder I’: Intedeaver H encoder TRS and p ot
1 diepersal | I Il I | signal
____________________
Temesirial channel adapter

4.1 NMoAumAéktnc (MUX)

APXIKE, Vo TIOAUTIAEKTNG (MUX) Sedopevwv oxnuatidel To onua Baoikng {wvng, Tou
elvat o pon petagopag (Transport Stream — TS), TTOAUTIAEYEVN KOl KWOLKOTIOINHEVN
KOTO TO TIpoTUTIo MPEG-2. To DVB Sivel Tn SuvatotnTa LEpapXIKAC HETAS00NC, OTIOTE
utopel va uTtapxeL por) dedopevwy vPNANC TpotepaoTnTaC (High Priority — HP) kot
XOUNANC TpoTtepatotnTac (Low Priority — LP). To mpwto otadlo enefepyaoiag Tou
onuatoc Boowkng dwvng elvat n Stacmopd evepyelog (energy dispersal) mou ylvetay,
TIPOKEWWEVOU TO ONUO VO QTTOKTACEL €TUTESN (POOUOTIKY TLKVOTNTA loXuoc. H
SlOTIOPA SNUOUVPYEITAL E CLVOVOOUO TOU CNPATOC WE o Tuxalar akohouBlar (onua
BopuBou), Tou SnuloupyelTal amod evav KaTaxwpent oAloBnong pe avadpoon. H
YEVWNTPLOL TNG Tuxalag okoAouBlag apxikomoleltal kaBe oydoo mokeTo TS. ATO TN
Sadikaota ouTr) Sev emnpeadetal To byte cuyxpoviouoL tou TS, wate va SlatnpnBel o
OLYXPOVIOHOG. O aTOKWAIKOTIOINTNC TOU &eKTn TPoadlopilel To onuelo evopéng TG
akoAouBlag dedopevwy, e BAON evar aVECTPOUIEVO byte cuyxXpOoVIoUOU.
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4.2 EEwTepIKOC KwdlkoTolnTNC (outer decoder)

H kwdwomoinon vyl Sopbwon o@oiudtwy (Forward Error Correction — FEC)
vAoTtoleltal o SUO oTadl: Tov €EWTEPIKO  (outer) Kol TOV €0WTEPIKO (inner)
kwokoroiNt. O eEWTEPIKOG KWAIKOTIOINTNG €lval EVAC UTIAOK KWKo Reed —
Solomon. Mo kaBe TakeTo TS, TIov exel UNKog 188 bytes, pooTiBevtal dAAX 51 undevika
bytes kol OTO TOKETO Twv 239 TAEoV bytes TpocapTwvTol oo TOV KWOLKOTIOINTNH
eTumAc0oV 16 bytes, ouclaoTiKa dSnAadn xpnoluototeital evag (204,186) Reed — Solomon
KwoaG. Ot Reed — Solomon KWAOIKEC elval Ol LOYUPOTEPOL UTIAOK KWOIKES, SNAXSN
EXOUV TN HEYOAUTEPN SuVaTOTNTA OLOPBWONC CPOAUNTWY VI OESOUEVO PUBUO
KwokoTtolinonc. O CLYKEKPLUEVOC KWOIKOE TIOU XPNCLUOTIOLE(TaL amo To TpoTtutio DVB-
T pmopel var dlopBwoel pexpl 8 bytes ava TIOKETO SedopEVWY, UTIOPEl dSnAadn va
BEATUWOEL EVor pUBHO TPOAUGTWY TNE TAENC Twv 2x10™* o 107",

4.3 EowTeplkoC KwdlkoToNTNC (inner decoder)

O €0WTEPIKOC KWOLKOTIOINTNC ElVOL EVOC OULVEAIKTIKOC KWOLKOTIOINTNC HE PLBUO
KwdlkoTtolinang 172, dnAadn ylow kKaBe bit TTAnpopoplag 0 KWAIKOTIOINTAG TIapayel SVO
bits otnv €€0do Tou. YAoTOlElTal UE evav KATOXwPENTH oAlaBnong, otnv elcodo tou
omolou  Tpo@odoTouvTal Ta  bits TANpo@opla, evw T KWOIKOTIOINWEVD  bits
TIPOKUTITOLV OO  OLYKEKPLUEVEC Be0elc Tou Kataxwpntn oAloBnong. O pubuocg
KWOIKOTIONONC 1/2 TIPOOPEPEL APKETA LOXUPN TIPOCTACIO OO GPOAUXTO OAAK ELOKYVEL
LEYOAO OYKO ETUTTPOCBETWVY SESOUEVWIV, HELWVOVTAC TO PUBUO PETAS00NE SESOUEVWV
0710 50%. Mo To AOyo auTO PE XPNon TEXVIKWY SlaTeNTNC Kwdikomolnong (punctured
coding) UmopouV Vo TTPoKVWOUVY SlaPopeTikol puBuol kwdikomolnong amo Tov (8lo
KOTOXWPENTH oAaBnong. Av Vo TTapadELyUa, Yoo KGBe 3 bits TTOU TTPOKUTITOUV OTNV
€€0d0 Tou KwdlkomolNT, To 1 bit dev petadidetan, TOTE 0 PLOUOS KWOIKOTIOINONC
ylvetan 3/4. Ot StapopeTikol puBuol kwdKoTolnonNg TIou UTOPOVV Vol ETUTELXBOLV e
TOV TPOTIO OWUTO CUUPWVA PE To TtpoTutio DVB-T elva 1/2, 2/3, 3/4, 5/6 ko 7/8.

4 4 EowTeplkoc SleumAokea (inner interleaver)

2TOV E0WTEPIKO interleaver ol akoAovBieq SedopevwWY ovOSIATATOOVTOL €K VEOU, e
OKOTIO Vo LElwBel n emtidpaon Twv AaBwv (burst errors). O 1oXUPOC TTAEOVACUOC TIOU
eloayetal, (100%, KaBWC 0 CUVEAIKTIKOG KWAIKOTIOINTNG Tapdyel SVO PoeC e£OSOU,
KOBeULX pe ToV (B10 pUBUO PETAS0ONC OTIWC N POT) ELCOSOV) ETUTPETIEL IO TIOAU LOXUPN
S6pBwon AaBwv. ALTO pmtopel va elval avoykodo yloe CAPOTO PE TIOAU XOUNAG AOYO
onuoatog pog BopuBo (SNR, signal to noise ratio) otnv €000 Tou SeKTn, OAAX EXEL WG
ATIOTEAECHO TOV UTIOSITIAQCIOOUO TNG (POACUATIKAG artodoonc Tou Kavoiloy. QQoTooo,
OUTOU TOU TUTIOU N OLVEAIKTIKI KWOIKOTIOINON ETITPETIEL TNV UEIWON TOL TTAEOVOTUOU
TIOU €loGyeTal Sloedou TN StaTpnong (puncturing) Tng €€0S0L TOU CUVEAIKTIKOU
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KwdKoToNTA. AuTOC KOBLOTG duvath TN un AMYN OAwv Twv SdoXIKWY  bitsTwy
aKOAOUBLWV €£060U, OANG LOVO eval oo Ta SUO TOTOXPOVA Dits e VOl CUYKEKPLUEVO
Aoyo dlatpnonc (puncturing ratio). H eowTepikn KwdkoTolnon Twv bytes xwplleTal o
SVO pEPN. APX KO EXOLIE ovadIaTaén bitkat TN cLVEXELX aVaSLATAEN CUUBOAOL.

4.5 EEwTteplkoc SlepmAokeac (outer interleaver)

O efwTeplkoC OlepmAokeac (outer interleaver) ovadlavepel Tor bytes €Tol WOTE va
ATOPEVLYOVTAL Ta OpaApaTa prtng (burst errors). 2to DVB xpnOWOTIOEITAN CUVEMKTIKOC
SleumAokeag, e BaBog dleumhoknce | = 12 kou Booikn kaBuotepnon M = 17. YAomolelton
Le 12 kaToxwpnTeg oAloBnong ou exouv unkn M, 2*M,..(I-1)*M.  OTtoTe avapeoa omo
Sladox ke bytes o SlepmAokeac TOTOBeTel ToLAGXLIOTOV 204 bytes kot n OUVOAIKN
koBuatepnon elvatr M*(I-1)*1, yiat OAal Ta cUPBoACL

4.6 Aloxwplotnc (splitter)

AUO SIPOPETIKA CAUXTO UTIOPOVV VOl LETAO0B0UV TOUTOX POV, XPNOOTIOIWVTAG LK
TEXVIKN Tou  ovouadetal lepopxikn Metadoon. Tl Topadelyua, HPTOopel  va
XPNOWOTIOINBEL Yo TNV amOCTOA evog onuatoc SDTV kat evog onuotog HDTV peoa
amo tov (b0 popea. MevikoTtepa, eva SDTV onuot TIPOOTATEVETAL KOAUTEPO QTIO £VQX
HDTV onua. O &6KTNG, aVaAOYX UE TNV TIOLOTNTA  TOL AAUBAVOUEVOU CNUOTOC, UTTOPEL
va elval og Beon val amoKWOIKOTIONOEL Tor onuota Sedopevwy HDTV. e meplmtwon
TIOL TO ONU BV ElVaL PKETA SLVATO, Ol OEKTEC UTIOPOUV Var LETAmNSoouy oTo SDTV.
Kot ouTOV Tov TPOTIO, OAOL Ol OEKTEC TIOU BplokovTal TNV TEPLOXN HETAO0ONC TOU
ONUATOC UTTOPOLV VA KAEIOWOoLY To anua HDTV, evw OAoL ol GAAOL, OKOUX Kol O TTLO
LOKPLVOC, UTTOPOUV VO elval ge Bean var AABOLV Kol VOl ATTOKWOIKOTIOINTOLY £Val ONUX
SDTV.

4.7 Mapper Kol Ttpoaapuoyn TAatoiou

AvodlotaaoovTag Ta bit, n el00d0¢ amOTIOAUTIAEKETAL O V UTIO-PEVHATOl OTIOV V=2 VL&
QPSK, v=4 yiot 16 QAM kat v=6 ylia 64 QAM. MeT& amo o Stadikoota, kaBe cOPBoAO
otV €€0d0 Tou bit interleaver amoTteAelTal amo v bits, eva bitamd K&Be uTo-peviA. 2 TNV
ovadIEATaEnN cUUBOAOL, OKOTIOC ElVal VO AVTIOTOLXIOOVLE TIC AEEELC TwV V bits ota 1512
(2K OFDM) 11 6048 (8K OFDM) evepya pepovTa kaBe cupBoAou OFDM. KaBe mAalolo exet
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Sapkelar Tf kot amoTeAeltal omod eva ovvolo K=6817 @epoviwy oto 8K OFDM ko
K=1705 @epovtwv ot1o 2K OFDM Kot petadidetal pe Slapkelar Ts. ATtotedeltat amo Svo
LEPN: EVOL XPNOLLO HEPOC UE SIXPKELX TU KL VO OLCTNUO EPTILOTOOVVNG E OLOPKELX A,
Ta oUpBora s eva mAalolo OFDMmadpvouy Tipeg omo 0 wg 67. OAa tar cuuBoAa
TIEPLEXOLY  OedOPEVO KOl TTANpoopla  avapopdc. A@oy  KaBe eva  oUPBOAO
OFDMoamoteAeital omd SIPOPETIKA SIOHOPPWHEVA (PEPOVTR, TOTE KABe OUPPOAO
uttopel va BewpnBel 0Tt xwplletal oe KUTTOPX KaBeva oo Taw OTtolor AVTIOTOLXEL OTO
avTIOTOLXO SIUOPPUILEVO (PEPOV.

4.8 Pilot and TPS signals

Ta Pilot Signals (onuotor TAGTOL) XPNOUOTIOLOVVTOL KOXTA TN SIXPKELX TNG (PAONC TOU
OLYXPOVIOUOU Kol TG e€looppomnong evw Tao TPS Signals (transmission parameters
signaling) oTeAvouV TIC TIOPAPETPOVCE TOU ONUATOC Kot TTPoadloptlovv pe BeBatotnTa TO
KeAl peTadoanc. O SeKTNG TIPETIEL Vo elval o Bean va ouyxPoVIoel, €El0WTEL AN KOl
VO QTTOKWOIKOTIOINTEL TO ONUO TIPOKELWEVOU VA elval 0 Beon vor QoK TACEL TTpoafoon
OTIC TIANPOWOPLEC TIou KaTexovTal amo Ta TPS onuoto. Eto, o &eKTNg TIPETIEL VO
yVwpllel ouTh TNV TTANPOPOPIX EK TWV TIPOTEPWV. Ta Sedopeva TPS xpnolUOTIoLoVVTOL
LOVO OF €LOIKEC TIEQUTTWOELG, OTIWC OTIC OAAAYEC TIOPOUETPWY, ETIOVAOVYXPOVICHOUC,
KATL.

49 DAC and front-end

To YNQOKO ONUX LETOTEETETAL O QVOAOYIKO HE €VO LETATEOTIEX WNPLAKOU OF
avoroyiko (DAC- Digital Analog Converter), Kol 0Tn OLUVEXELX OLOUOPPUIVETAL E
padloovxvotnteg (VHF,UHF) oamd Tto RF front end.To SwBcoipo evpog {wvng EXEL
oxedlaotel yia va oteyalel koBe pepovwpevo onuae DVB-T oe 5 6, 7, n 8 Mhz
KavoAla. To TtooooTo Tou Selypatod Baolkng (wvng TIou TTPORAETIETAL OTNV €l0050 TOU
LETATEOTIEX  €€QPTATAL OO TO €UPOC (Wwvng TOU KOVOAIOL Kol oplletal  wc:
fs=B Selypotay/s omou B elvat 1o e0pog (wvng TOU KaVoALOU EKPPACUEVO O Hz.

5. TEXVIKN TIEQLYPOPN) TOU OEKTN

To AapBavopevo STB ofuo UI0BETEL TEXVIKEC OL OTTOlEC Elval TTIAPOUOLEC E QUTEC TIOU
XPNOWOTIOLOUVTAL YOt TN PETAO0ON.

. Front-end and ADC: To avoAoyIKO RF orjuol LETXTRETIETAL OTN CUXVOTNTA BACIKNG
dwvnc Kol LETA 08 PN@LOKO ONUo, Pe TN Xpnon evog uetatporea ADC (Analog-
Digital Converter).
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O XpOVOC Kol N CUXVOTNTA CUYXPOVIOUOU: To YNEPLaKO CAUX OTN CUXVOTNTO
Baokng dwvng emte€epyadeTal Y va TPoaSLOpLOTEL N o TWV TIAXCIWY KOl TwV
UTTAOK. Tt TPOPANUOTOr WE TN OUXVOTNTA TWV  OLVIOTWOWY TOU  ONUOTOC
Sopbwvovtan emtionc. To yeyovog OTL TO SIXOTNUO GO@OAElDG OTO TEAOC TOU
ovpPoAou TomoBeTelTal emiong otV apxn KELOTIOETAL Yot Vo BPOULE TNV apxn
evog veou OFDM oupforou. ATO TtV dAAn TtAevpd, Ta Pilot Signals (TAOTIKG
onuota), n Beon Twv ormolwv TpoodloplleTal amd TO TIPOTUTIO KOl €TOL €lval
YVwaotn omo  Tov  &ekTn, koBopllouv TNV ouxvOTNT QVTIOTABUIONG  TIOU
TIPOKANBNKE  omoO TO oNua. AUT N QVTIOTAOULON CLXVOTNTOC UTOPEl Vo eXEL
TIPOKANBEL elte amo To @atwvouevo Doppler eite amd avokpiBelec oto TOPTO -
SeKTN. [EVIKWC, 0 OLYXPOVIOUOC ViveTal oe Vo atadla: Mpv Kot peta Ty FFT, pe
TETOLO TPOTIO WAOTE VA ETUAUCOLV TA TIPORANUOTA TIEPL XPOVIOHOU KO GPOAUKTUWY
OLXVOTNTOC,.

AloBeon SloTAPOTOC aOPOAELG: TO KUKAIKO TTpOBEpal apatpelTal.

OFDM amodlouoppwaon: Emtituyxavetat pe evor FFT.

E&.ooppormnon cuxvotntag : Ta Pilot Signals (TAOTIKG ONuaTa) XPNOOTIOIOVVTAL
yloo TNV amoTiunon Tng Asttoupylag Tou SowAov petapopdg (CTF) kaBe Tpla
untopepovtar onuoata. O Sloawhog CTF  yxpnowomoleltan  ylar va €€lowoel T
AaBavopevar SESOUEVA VIOt KABE LTIOWPEPOV, XPNOLLOTIOWWVTAC VEVIKA TN pEeBodO
Zero Forcing. O CTF emiong xpnowotoleitan yiox vor a€loAoynaoetl tTnv alomioTtiar Tng
QTEIKOVIONG TWV SESOUEVWV OTAV TIPEXOVTAL OTOV amtokwodKoTonTn Viterbi.

ATtoxapToypa@naon: AeSOUEVOU OTL LTIEAPXOLY ACTEPIOUOL TIOU X PNOLUOTIOLOVY
Sapoppwaon Gray N amoxapToypaPnan YIVETAL HE eVa TPOTIO X PNCLOTIOWWVTOG KN
YPOLUIKOUG KAVOVEC TIOU aTtelkoviCouv K&Be bit oe eva StdoTnua PeTaL -1 Kot 1.

FowTtepkr) kwdikomoinon (internal decoding): Xpnowuotolel Tov oAyoplBuo
Viterbi, pe punkoc cLUBOAWY PEYOAVTEPO ATTO EKEIVO TIOU XPNCLUOTIOETAL CuVHBWC
Yot TOV BaTIKO pUBLO KWK V2.

External deinterleaving (e£wtepikr StepmAOKN)
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External decoding (e€wTepikn amokwdikoTtoinan)

MUX adaptation (moAumAe€ia)

MPEG-2 demultiplexing and source decoding (amomoAuTAgélar ye Paon  TO
TipoTuTo MPEG-2 kot tnyaia kwdikotolnan)
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6. H emtlyela Wwnploxn tnAedpaon (DTTV)

6.1 Fevika

H emiyelor Wnopokn tnAeopacon (Digital terrestrial television — DTTV 1) DTT) Bewpeitat n
€EENEN TNG EKTIEUTIOUEVNC, CVOAOYIKNC TNAEOPOONG. 2€ avTIBEON LE OANEC TIAXTPOPLIEC,
OTIWC TN SOPUPOPLKT EKTIOUTIN CNUOTOC OTIOU ATTOUTELTOL KXTOTITPO (TilaTo) n tnv IPTV
TIOU TIPOUTIOBETEL CVUVOEDN OTO SLASIKTUO, N ETIYELX WNQLOKA TNAEOPOON EKTIEUTIETOU O
PaSLOOLXVOTNTEC PEOW ETTILYELOU XWPOU. AUTO TIPOKTIKOA ONUAIVEL OTL, OTIWE KOL [E TNV
QVOAOVYIKI TNAEOPOEON, TO ONUa cuvexilel var AdauBaveTal Le U omtAr Kepala (aerial),
OHWC N HEYOAN dlaopa elvan n Stadikaalor Tng moAvTAeélog (multiplexing) Ttou Stvel
SuvatoTNTa ylor AqPN TTIOANATAWY  KAVOALWY  (TIPOYPOUUATWY) oTov (Slo SlowAo
oLXVOTATWV (TL.X. eva UHF Kavol). Me omA& Aoy, o€ KABe ouXVOTNTA UTTOPOUV TTAEOV
VO EKTIEMPOUV TIEQIOOOTEPO OTO VA TNAEOTITIKA KOVOA Kol HOALOTo podl e
OLVOOEUTIKEC UTINPECLEC, OTIWC TOV NAEKTPOVIKO 0ONYO Ttpoypopupatod (EPG).

Q)¢ ATMOTEAEOUO GLVOTTOPAONG OAWY TWV EUTIAEKOUEVWV (POPEWV TIPOKELIUEVOL N X WP
Lo var SloPetel ploe ouyxpovn WneoKn TAXTEOPUE, N TEXVOAOYIa TIOU eTUAEXONKE
elvat 1o DVB-TMPEG-4 11 H.264 Kkal a@op& TOOO OTO TPOTUTIO OCO KOl OTO TO
TIPWTOKOANO KwdIKoTIONONC.

ToDVB-T elvat eva poTLTIO Yo TN AN ETtiyelou PYn@uakoy OAUAToC TNAEOPOONC.
XpNOWOTIOIEL Tt YWWOTA OTO TIC AVOAOYIKEG EKTIOUTIEC KavoAlr UHF kow n Angn
WNPLOKWY EKTIOUTIWV YIVETOL ETIYELX HECW KEPOULWV.

Ye avTlBeon e TNV OVOAOVYIK PETAOO0ON, HECW WNPLOKNEC OVALETAO00NE T KOWOALX
UHF, ot ouxvotntec SnAadr, UTIOPOUV V& XENCLLOTIOINBOUY TIO ATTOTEAECUNTIKY,
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KOBOTL PN@LaKA UTIOPOVV Vol avoueTadISovTal TIEPIOTOTEPA TIPOYPXUUOTA oV
ovxvotnta. H peBodog Sloapop@Wong OTO OLYKEKPLEVO TipoTuTio elvat n COFDM
(Coded Orthogonal Frequency Division Multiplex).

H Wwnolakn tnAcopaon (DVB-T) umopel va eivan Standard Definition (SD) 1) High Definition
(HD), epooov uttoatnpiletal. Ot wnplokol tapoxot (.. Digea) exouv Tnv vrtodoun ylo
VO LETOPEPOLY CNUA VWNANC EUKPIVELC, OUWC TIPETIEL TO TIEPLEXOUEVO TIOU AQBAVOUY
va elval og HD. AnAadn, 0 EKACTOTE TIAPOXOC TIEPIEXOUEVOL (TNAEOTITIKOG OTABUOC) B
TIPETIEL VO OTEAVEL TO TIPOYPOUUG TOL oToV Ttapoxo ae High Definition.

EVOAAGKTIKO CUOTAUOTA XPNOLMOTIOIOLVTAL GV TOV KOOUO, omwc To ISDB-T otnv
lomwvia (mapopolo tov DVB-T), mapoAAay) oUTOU OTIC TIEPLOCOTEPEC XWPEC TNG
Notlov Apepikng TO ovotnuoe DMB-T/H otnv Kiva, evw n Bopelx Apepikn
QVTIKOTEOTNOE TO avaAoylko NTSC pe to ATSC.

6.2 MAEOVEKTANOTA

H emiyela Wnopokn tAeopaon (Digital terrestrial television - DTT 1 DTTV) amoteel tnv
e€EMEN TNC EKTIEUTIOPEVNG, OVOAOYIKNG TNAeopaonC. Elval piar KatvoToukr vmnpeoia
TIOU QVAOEIKVVEL TNV TEXVOAOYIKN TIPOOS0 TNG «UIKPNG 0BOVNG» £MELTOl oo TNV
EYXPWUN EKOVA TN SEKQETION TOL TIEVIVTOL

Tot TIAEOVEKTNUOTOl TIOV  (PEPEL QTN N TeXVOAOylor OTnNV TNAEopoon elval aueaq,
TIOAMOTAG Kal amevBuvovTal 0 OAOUC, XWPEIG UGAIOTO VO OTTOITOVVTOL TIEPITIAOKEC
EVEPYELEC OTIO TNV TIAEUPA 00C WC TNAEBeTNC.

e TO TEAKKO QTOTEAEOUX €lVOL TIOIOTIKOTEPO TNG OVOAOYIKNG TOCO Ot eTtimedo
EIKOVOC 000 Kat Nxov. O PnELoKog SekTNG AelToupyel wg evag €EUTVOC UIKPOC
UTIOAOYLOTNCG, Bwpokilovtag €Tol TO oAUt WOoTe Vo Slatnpeiton otaBepn n
TIOLOTNTA TNC EKOVOC. AEV UTIAPXEL TIAEOV TO TIPORBANUOL KOKNG 1 METPLC ANWNG
KO TTOPEUBOAWY, TTOL eUPAVI{OVTON EWG ONUEPT OE TIOANEC TTEPLOX EC. ETTIOLEVWIC,
TEANOC OoTa ‘lovia' (AOyw o dUVOHOU CNPOTOC 1 LoPpoAoYiaG €5QPOLC), T
eldwAa Tou ep@avidovTal 0TO TEPLYPUUUN TWV HOPPUWV TWV aVEPWTIWY 1 TWV
TIPAYUATWY TTOL TEPLOPIlOuV TNV EVKPIVELD TNC EIKOVAC.

o Aev XpElGlETal OAAQYN OTNV KEVTPIKN €yKATAOTACN SIOTL TO oo ouvexidel va
EKTIEUTIETAL OE POOLOCUXVOTNTECG KOl VO AAUBAVETOL PE UL OTTAN Kepadar (aerial).
Mo owaoTr AN, Hovn TTEoVTIOBeoN elval N CWOTH EYKATAOTAON TNE KEPXIAC KA
TWV UTTOAOITTWY OUVOECEWV HE TOV OEKTN TNC TNAEOPAONC.
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o [leplOCOTEPO TNAEOTITIKA KAVOALX UTIOPOUV VO EKTIEUPOUY PETOr omd TNV (Sla
oLXVOTNTOL KO OAX E GPLOTN TIOLOTNTAl EIKOVOC KO NXOU KaBOTL amoutelton
ALYOTEPOC XWPOC VL& TN HETAPOPK TOU ONUATOC,.

e YTOpxel SLVOTOTNTA  EVOWUATWONG TIPOCBETWY  LTINPEECIWY  OTIWC O
NAEKTPOVIKOC 0ONYOC TIPOYPAULOTOC (EPG) g8 eAANVIKG Katl ayyAkd, StvovTtag
£TOL TN SUVATOTNTA VIO EVNUEPWON OXETIKA UE TO TNAEOTITIKO TIPOYPALLOL EVOC
KOVOALOU 0t BaBOC oG ERSOUASNC, GUEDN 1) TIPOYPOUUATIOUEVN EYYPOPN EVOC
TIPOYPAUUATOC, TO KAEIOWUG TOu, LTtEVBUULION evapéng, K.Q.

e MTmopouv va uTtIoaTNEXBoUV SIAOPATTIKEC UTINPECIEC.

e YTOPXEL SLVATOTNTA KAl ylor TNAeopaan LPNANC eukpivelag (High Definition),
AOYW TOu SLOBECIIOU XWPOL oV CLXVOTNTAL

o T TPOYPAUMOTO TWV EAEVBEPWVY TNAEOTITIKWY OTOBUWY TIOPAUEVOUV EAELBEPT
YLt OAOLC.

6.3 Anwn

H AN tng emiyelac Wneokng tnAeopaonc DTTV yiveTal Jeow OXETIKOU SeKTN. AUTOC
UTTOPElL VO €XeL TN HOpEN WG HKPNG  emutpomellag OLOKELNG N va  glval
EVOWPOTWHEVOC (OTNV TNAEOpan). O WNELOKOG SeKTNEG OTIOKWOIKOTIOLEL TO OAUOL TTOU
AUBAVETAL HEOW LG OLLBOTIKAG Kepada. EvToUTolg, AOyw TeXVIKWY (NTNUATWY, UL
€10k kepadar (ouvnBbwg eupelac (wvng) umopel vor ammautnBel v N ToAuTAeElar ToL
DTV onuoatog BplokeTtat eKTOC €Vpoug (wvng TNG EYKATECTNUEVNC Kepalag (OTIWC TL.X.
oto Hvwpevo BaolAelo)

6.4 Metadoon

H emlyela Wnpokn tAeopaon DTTV petadidetal 0Tl padloouxvoTnTeC Tov elval
TIOXPOUOLEC E TNV TUTIKI QVOAOYIKN TNAEOPOEN, HE TNV KUPLX SlaPopd var elvat N
TIOAUTTAEE N TOL ONUOTOC OTOV TIOUTIO, KOTL TIOU ETUTPEWEL TN ANWN TIOAAXTIAGGCIWY
KOVOALWVY OE eVa evialo (paoua ouxVOTNTAC (OTTWC eva Kavaat UHF 1y VHF). H moootnta
dedopevwy  Tou  pmopel vor SloIBaoTel (Ko ETTOPEVWC O aPOPOC  KONVOALWV)
ennpeadeTal oueca ammo T pEBodo  Slopdppwaonc Tou  kKavoAlou. H  pgBodog
Stapoppwaonc ato DVB-T eivan n COFDM pe eykapota Stapoppwan eupoug (QAM) 64 n
16. Tevik& eva KavoAl 64QAM elval o Beon v EKTIEUTIEL UE MEYOAVTEPO PUBUO
uetadoonc (bitrate), aAA& elval o gvaioBnTo o Toapepforec. Kat oo duo Baoilkd
ovothuota (DVB-T kow ATSC) XpnOloTIoOloUY Ta TIPOTUTIX WETGS00NG mpeg-2 Kol
mpeg-4, evw SIPEPOVY CNUOVTIKE OTO TIWC KWOIKOTIOIOUVTOL OXETIKEC UTINPECLEQ
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(OTIWC 0 TTIOAUKAVOAOC NXOC, Ol UTTIOTITAOL KAl O NAEKTPOVIKOC 08NYOC TPOYPUUUATOC
EPG).

6.5 H emiyela Ynplakn tnAeopacn otnv EANGSa

To MPOTLUTIO VX TNV €Tyl Pnelokn TnAeopoon otnv EAAGSE, OTwg Kot oTnv
uTtoAotrtn Eupwn, elvat to DVB-T. 2tnv EAAGSa n eTtiyela Wnoplokn petadoon Eekivnaoe
amd 1o TEI KpAtng omo 1o epyaotnplo Epsuvag kot AVATITUENG TNAETIKOWVWVIOKWY
ovoTnUGaTwy Pasiphae to 2emtepPplo Tou 2001 pe OOKIUOOTIKI EKTIOUTI O OAO
To HpdkAelo Kpntng kot akoAoubnoe n EPT otic 6 lovovoplou 2006 pe SOKIUQOTIKNA
ekTiopTn. MetoéV MopTiou kow Modouv 2006 eyve n OTadLOKN evopén EKTIOUTING TWV
TPLWV BACIKWY KAVOALWY TIOU ATTOTEAOUV TNV THAOTIKI TIAXTPOPUX EKTIOUTIAG TNC EPT,
™V EPT Wnouokn.

Mexpt Kot TO TEAOC TOU  KoAokaplov 2009 n  yn@lokr  TnAeopacn  oTnv
EAGSa Teplopllotay otn TAXTQOpUa TnG EPT mou amotehouTtavy omo: To Ove+ UE
TOWIEG, TO OTIOP+ PE OBANTIKE, KOl TO TIPIOPO+ KAVOAL YEVIKOU EVOLX(PEPOVTOC KOl
OQPr) TTPOCAVATOALOUO/UTIOCTNPIEN O KTOPA UE ovamnEeC (BA. UTIOTITAOL, VONUOTIK)
YAWOOX O€ KOOI TIPOYPGUMOTO K.0.K.). To TIapammovw KovOoALX SlEKoav Opwe TN
Aettoupyla Toug To MéapTio Tou 2012, Ettionc avopueTadideTal kat To S0puEopIko PIK.

2TIc 24 louviou 2009 mopovoiaotnke n etaplo Digea AE, voulkd TPOCWTO TOU
OLOTABNKE Ao KOWOU aTto Tar kKavaAa Alpha, Alter, Antenna, Makedonia Tv, Mega, Skai,
Kol Starkow n omolor exel avoAGREL TNV WNOLOKN  EKTIOUTI  TWV  TNAEOTITIKWV
TIPOYPOALUATWY TOCO TWV ISIWTIKWY OTaBUWY €BVIKNG eUBEAElaC KOBWE Kol OTIOWWY
OAAWV OTABUWY TIPOTIUACOULV TIC LTINPECLEC TNC.
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6.6 MNeploxeq PYn@LoKNG METGRoONC

H petaBoon Twy EAANVIKWY IBIWTIKWY KAVOAWY EBVIKNG EUPEAELOG O WNMLOKO ONua

EYLVE:

. 24 ZemtepPplov 2009: Evopén eKTOUTING WNELOKOU ONUOTOC OTO  KEVTPO
EKTIOUTING: «ZUAOKOOTPO»

. 14 lavovapiov 2010: Evapén  eKTouTNG  WYNEQOKOU  OAPOTOC 0T KEVTPX
EKTIOUTING: «XOopTIATNG» & «DNMTIELD» (0TO «PIATITIEID» SIOKOTINKE N AVOAOYIKN
LETAOO0N TWV TNAEOTITIKWY TIPOYPOUUATWY, EVW OTOV «XOPTIATN» SIaTnENBnKe n
TIOPEOAANAN LETGS00N TWY SU0 CNUATWY).

. 18 louviov 2010: Evapén ekToPTNC WNEOKOU OAPATOC OTA KEVTPO EKTIOUTING:
«<Yunttog» & «Alywor TNV «Alylvor OLOKOTINKE N OVOAOYIKI UETAS0CN TWV
TNAEOTITIKWY  TIPOYPOUUATWY, VW OTOV «YUNTTO» SlatnpnBnke n TapoAAnAn
LETAG00N TWV VO CNUATWV).

. 1 ZemtepPplov 2010: Evapén eKTIOUTING WNEOIOKOU OHUXTOC OTO KEVTPO EKTIOUTIAC
«Alylvor ylor Tar KovoAlar TIEPUPEPELOKNG  euBeletag (0-6 TV, ATTICA TV, EXTRA
CHANNEL 3, HIGH TV,MADTV, MTV GREECE, NICKELODEON kot SPORTTV).

. 19 NogpBpiouv 2010: Evapén eKTIOUTING WNOLAKOU ONUOTOC OTO KEVTPO EKTIOUTING:
«[TAOK O .

. 8 defpouvapiov 2011 Evapén eKTOPTAC  WNEOKOU OAPOTOC OTO  KEVTPO
EKTIOUTING «Alylvor ylor Tor KaVOALX TIEPLPEPELOKNG epfeAelag (BLUESKY, CHANNEL 9,
KONTRACHANNEL kot THAEAZTY).

. 25 ®eBpouapiov 20711 Evopén ekToumng WneKoU  CNPATOC OTO  KEVTPO
EKTIOUTING: «Monte Smith».

. 27 Mailou 2011 Evopén eKTIOUTNG WNEOKOU ONUATOC OTO KEVTPO EKTIOUTING:
«AofpouTal».

. 9 Aekeufpiov 2011 Evopén eKTIOUTNG WNOLOKOU OAUXTOC OTO KEVTPO EKTIOUTING:
«AKOPVOVIKO.

. 3 ®PeBpovapiov 2012: Evapén KTIOUTINC WNELOKOU ONUATOC OTO KEVTPO
EKTIOUTING: «ApOn».

. 20 louvAiov 2012: AloKOTI)  QVOAOYIKOU  OAUOTOC  OTO  KEVTIPO  EKTIOUTING:
«Yunttog» (Evopén EKTIOUTING TOL  YNEIOKOU ONUOTOC VI TO  OEKATECTEP
TIEQLPEPEIOKA KOWVOALX TNG ATTIKAC).

. 14 AekepPpiov 2012: AloKOTI) TOU QVOAOYIKOU ONUTOC OTO KEVTPO EKTIOUTING:
«XopTIATNC».
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. 26 louviov 2013: Evopén ekTOPTING WNMLOKOU ONUXTOC OTA KEVTPX EKTIOUTING:
«Poydior & «MaAaéo.

. 27 ZemtepPplov 2013: Evopén ekmoumne WneoKoU ONUOTOoC OTO  KEVTPO
EKTIOUTING: «[TeETOAIO

Wnookr MetdaBoon 2014-2015

H Wnopokn MetaPoon tng dletiag 2014-2015 xwplleton og eploxika Switch Off (dnAadn
TIOAX KEVTPO EKTIOUTING T OTIOI0 EVEPYOTIOLOUVTOL TATOXPOVA). TO XPOVOAOYLO TNG
LETARaoNC elval:

. 27 lovviov 2014: Tepupepela TMedomovvnoou | Kevtpa ekmoumng  Apon,
KohaBputa, zuAokootpo, Katowag Oatog Motamog, Adopikl, Ppaykamndnua,
Juepva, AoAlowva, Acea, Aefidy, Alduua, NavrtAio, Aapditaa, lMetadidl, AsTog, Pelye,
Avafputn ko KUBnpa.

. 1 Auvyovotou 2014 Mepupépelar ATTIKNAG — KEVTIPIKN Ko Vot EVBola,
BopeloduTikeég  KUKAGSEC Kol Apyooopwvikoc | KevTpar  eKTIOUTING: YUNTTOC,
MapvnBa, Alywva, OxBwvia, lMpacwvo, Xohkida, AvAwvoc, Bapn, Ztopa, Aocvplo,
Avauooog, 2ouvio kat Neo Makpn.

. 5 ZemtepPplov 2014: Mepupepeiar AVOTOAKAC Makedoviag kat Opakne vnold Tou
BopeloavatoAikoy  Ayalou. | Kévtpa  ekmoumnc: MuBlo, Knmoy,  Mevtahopog,
Adupotelxo, 2oupA, TMAoka, Oaoog Boolakl, =avln, 2eppeg, Kopulofog,
ABoTomog, Nevpokorl, ‘OAuuroc, MuTiAnvn, Quuiava (Xiog), @olomoTapt, ANuvog,
MeoTtd, MoAuBoc kot MUpva.

. 21 NogpBplou 2014: Mepupepetar Kevtpikng Makedoviag, Mepupépeiar Oeaaoiog
Kl TUAUO TNC TMeplpepelac 2TepedC EAGSOC.  |[KevTpor eKTIOUTING XOPTIATNG,
dimmelo, Apdada, Moupleg, MoAyupog, AoBpouTtal, EAacaova, Kohoumaka, MAALO,
JwPOC, 2KIB0C, ZKOTEAOC, 2KUPOC, XAWMO, Axada, AouooTtd, AtaAavtn, Kplkeho,
dpaykioTta, Aopvioto kat MoTouie.

. 19/27  Askepfplov 2014 lMepuwpépelar Autikng  Mokedoviag. | Kevtpa
ekTiopTING: KEAAN, KAetoovpa, Ayloc ABavaolog, MOAn, Metaéag, Yootomupyog,
TooTUAL Kot Bouvaoa.

. 19/27 AekepBplou 2014, 8/16 lavouapiou 2015: Mepupepeiar Hmelpou, Mepupepelax
loviwv  Nnowv kot AttwAookopvavia.| Kevtpa  ektoumng: AyKLadeg,  BaolAiko,
[MoAUyLPOC, AeABIVOKL, Kotdpa, AcTipayyeloy, [ POVITOOTIOVAQ,
doappakofouvy, Hyoupevitoa, W, Mo ToKPATOPQ, MoAaokaoTpliTo,
Poda, Akapvavika, Kovohokt  Kop@ofouvy, Adkkor X0UA,  Auphoxio, Atvog,
I8GKN Kot PuTelec.
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. 6 ®eBpovapiov 2015: Mepupepeta Kpntng, Mepupepeiar Notiou Aryaiou kot Nopoc
Japou. | Kevtpar ekmopmng: MoAa€a, MAakoAwva, BiyAa, Kotouplavd, Axevoplag,
Poydug, Moptia, Audpt, ABadla, Pavepwpevn, ABiveg, MNeplatepac, 2nTela, 2Tomwpog
Neamolewg, Afovac, Movte 2B, lepakac, Kepohog, 2UumeTpo, Aylol IMavTecg,
Apxayyehog, Aotumtahaie, BaBu, BiyAar (Keupvog/Podoc/2uun), KoduBieg, KAedi,
Mpopntng HAlag, ®ovpkec, PoaAnpakt, Kapmabog, Nioupoc, Aylan, 2Upocg, AvSpog,
EEwuBoupyo, Avw Mepd, Poivikag, Mapoc, ApTepwvac, PAwT, BaBy, Onpa, ‘log,
Kouapeg, MnAoc , Maywvdag, Ikapla, ,2auoc, KapAoBaaot, Povupvol, Kaotehopllo.

6.7 Wnplokn TNAEOPOOn O KIVNTOUC SEKTEC

[l Voo €XOUPE OUYKAION TWwV  TEXVOAOYIWV YN@OKNAG TNAEOPOONG KOl  TWV
TNAETUKOWWVIWY, Bal TIPETIEL (PUOIKK TO CUOTNHA TNG ETIYELRC WNPLAKNG TNAEOPAONG
TIOU QVOPEPBNKOLE, Vor UTIOOTNPICEL KIVOUPEVOUG OEKTEC. H KivnTr AN, (PUOIKY, OTO
ovotnua DVB-T elval duvatn. To DVB-T 0w €XOUHE TIPOAVOPEPEL, XPNOLUOTIOLEL
Stapoppwaon multi-carrier modulation, dnAadn tnv COFDM, Ttapd eva eviaio ouoTnua e
(pepovTa, omwe To PAL A NTSC. H Stapoppwaon COFDM exel TOAD KOAN CUUTIEPLPOPE,
oe TepimTwon AWNC omo ToAAamAEC Stadpopeg (multipath reception) oto SekTn. AuTeq
Ol TIOAAOTIAEG OV TAVOKAXTELC (ANWPN aTto TIOAAATIAEC SLaGPOHEC), Ba SnUoupyoLaaV Pl
OULYKEXULEVN EIKOVA O Lot avoAoyikn TV, €av LTIOBETaRE OTL KIVOUVTQV, GAAX OTO
DVB-T, n elkova Topapevel otaBepn Kal (KovoToinTikr. ‘Onwe eldoue, evag SEKTNG
DVB-T €xel dtapopar modes (eThoyne Slapoppuonc, coderate kot TEEPLOSOL PUAXENC).
ATO outa Tae modes (SnAadn TIC SIPOPEC ETIAOYECG), emnpedleTal N OXEON HETOEL
eupwoaTtiog TNG ANWNC kou data capacity. Avohoya Tnv amadtnon Tng umnpeeciog mou
Beloupe va TTopoX WPNOOLLE, UTTOPOUKE Vo cuEopElWOoLE TO data capacity, oe oxeon
LE TNV €VPWOTIa TNC ANPNC.

Mo Vot TTPOKUWEL TO CUUTIEQOTUA OTL TO CVCTNUA DVB-T CUUTIEPUPEPETAL LKAVOTIOINTIKA
oTNV KWNTA ANWN (0AAG Ko 0T @opnTh ANWwn), eAaBay Xwpa apKETA Kot SLpopa
EPYOOTNPLOKA TIEIPAUOTA KOl EAEYXOL OTO X ouada, ToU amoTeAouTay amd 17
OLOPOPETIKA  PEAN,  OTwe  broadcasters, networkoperators Kol — KOTOOKEUOOTEC
ETTOYYEALOTIKOU KOl EDELVNTIKOU €EOTIAIOUOV, TTOL TtpowbnNBnke To M&io Ttou 1998, amd
Vv Eupwroikn Emitpornr. To project Tou avomTuXBnke amo oUTAV TNV OPadQ,
ovopaotnke MOTIVATE project (Mobile Television and Innovative Receivers)
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7. To cvotnua DVB-H
7.1 20VTOUN TIEPLYPOPN-BaCIKG XipaK TNPLOTIKA

To DVB-H elval To TpoTuTo Tou avamTtuxBnke ylo va uTtooTnplEel EKTTOUTIN WNELOKOL
Blvteo og kivnTtoug 6ekTeC. Elval pla pogktaon Tou DVB-T to omolo mapexel TNV Sl
uTINPEoiar oA 08 OTOBEPEC KOl (POPNTEC TEPUATIKEC OUOKEVEC. Tal KIVNTA TEPUATIKA
OTIUTOUV  OUYKEKPIUEVO  XOPOKTNPIOTIKA omO  TO CUOTNUO UETGS0O0NC TIOL T
e€umnPeTel. APXIKX WC CUOKEVEC TPOPOOOTOVHEVEC OO UTIXTOPIO OTIAUTOVY OTO TO
OLOTNUA LETASO00NE VO TIAPEXEL TNV SLVATOTNTA EMTAVOAXUPAVOUEVNC SLOKOTING TNG
TPOPOdOCIaC Yo TN HElwoN TNG KATAVOAWONG TNG EVEPYELOC TNG UTtaTaplag. AcUTEPOV
oL N uTNPeaia TPOOPIZETAL VIO KIvNTOUC XPNOTEC TIPETIEL TO CUOTNUA HETAOOONG VO
e€ao@aAlel opOAN PETABROON oo KUWEAN O KUWEAN Xwplg TN SLaKOTIN TNC LTINEESLaC.
Tpltov ooV To TEPBAANOY PETAOOONG QVOUEVETAL VO XaPaKTNPEI(ETOL oo evTovn
TIoALSIOPOPIKA Sladoon Kat PNAX eTtimeda BopuBou, TIPETIEL TO CUOTNUO LETAOOONG
VO TIPOOPEPEL TAl LECX YIX TN LETPLOEN TNG ETHOPOONE TWV (POUVOUEVWY QUTWV. AKOUN,
yloo Stapopat oevaplal ANPng (e eOWTEPIKO / eEWTEPIKO XWPO, HECN OE KIVOUUEVO
OXNUO) lvat amapaltnTO TO CUOTNUO PETAOOONG VO TIPEXEL OPKETH EAACTIKOTNTA KOl
VO ETIOEXETAL KALMOKWOELC (scalability) ouTweg wote n AWn umnpeotwv DVB-H va elvon
duvath ge SLPOPEC TAXUTNTEG UE TTOXPAAANAN BeATioToTtolnon kaAuwNnc. MapdAAnAx
koBwe To DVB-H mpoopldetal yiox xprion ge SIPopa Pepn TOU KOOUOU TO CUOTNUA
LETAO00NC TIPETIEL VO TIAPEXEL EVEAEIX O OTL aPOPX TG (WVEG CUXVOTATWY PETASOCNC
Kot Tor €Vpn Cwvnc. TEAOC OAX TOr TIOPOMAVW TIPETIEL VX ETUTEUXOOUV UE EVO CLOTNUA
oTNPLyHEVO 0TO DVB-T 0UTWE WOTE VO £XOVHE UEYLIOTN CLUUBXTOTNTA PE T UTIAPXOVTX
SlkTua Ko AoTtonoelc DVB-T.

Ol emekTaoelC Tou DVB-H ylor vor TANpoUV TIC TTapamovw amalTNCELG evToTii{ovTal OTo
(PUOLIKO OTPWU KAl 0TO aTpwpa (eVENG SeSOEVWV.

210 otpwpa (eVEng Sedopevwy ol TipoadBnkeg Tou DVB-H elval n Asttoupyla «time
slicing» kat 10 <«MPE-FEC». To time slicing emTpemel oTa  TEPUATIKA TNV
ETTOVOAUBOVOLEVN SLOKOTIA TNC TPOPOSOTNONG ATTO TN UIOTAPl, PELWVOVTOC £TOL TN
LEON KOTOVOAWGON EVEPYELDG, KAl TTAPOAANAC eEQCOACEL TNV OUOAN peTartouTtr). Elvat
UTIOXPEWTIKO Yl To DVB-H. To MPE-FEC (Forward Error Correction for Multiprotocol
Encapsulated Data), To omolo dgv elvon uTIOXPEWTIKO, BEATIWVEL TNV amodoan tou C/N,
TV amodoaon Doppler Kot TNV AVEKTIKOTNTA O EVOOYEVH TIOPEUROAN.

2TO (PUOIKO OTPWHA VTIOXPEWTIKN elval n onuotodoTnaon peow Twy TPS-bits, n omola
EVIOYVEL KOl ETUTOYVVEL TOV EVTOTIOUO TG umnpecioc. Emiong n mpooBeon 1tng
Kotaotaong Asttoupylag «4K mode» emtpemel T ANWN og pecatov peyeBoug SFN
(Single Frequency Networks) yia TIOAU peYGAEC TaXUTNTEC, TIPOCOETOVTAC €VEAElal OTN
oxedlaon Tou SIKTUoU. TEAOC elval duvaTn N xPNON TOU XOPOKTNELOTIKOU «in-depth
interleaving» OTIC KOTAOTACELG Asttovpylag 2K kat 4K yia TV TepaiTepw evioxuon tne
emidoonc os KIvNT& TEPIBAANOVT
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7.2 Tevikn) amoyn Tou CUCTAUATOC

Tol KLVNTO TEPUOTIKA PE XOUNAN KATOVOAWGON LloXVOC KL UKpr 080vn amattouy KATowx
XOPAKTNPLOTIKA TTIou To DVB-T Sev umopel va TipoapepeL.

AuTa elval Ta e€Nc:

® To oLOTNUX PETGOOONC TIPEETIEL Vo Sivel TN SUVOTOTNTO WOTE ETTAVEINNUUEVL
Val KAELVEL N LoXUC Og kAol onuela TN aAvotdag AnPng. AuTo Ba EWWTEL TNV
LEON KXTOVOAIOKOUEVN LOXU TOU OEKTN.

® To cVOTNUO PETGSOONC Bal TIPETIEL Vo SLO@OAIEL OTL 0 SekTNG Bt ptopel va
LETOKLVEITOL OO A KUWEAN OE [Lor GAAN Xwplg var petwveTtod n emtidoon tng
DVB-H umtnpeaotoc.

® [0 evav aplBUO amod geEVAPLO ANPNG - ECWTEPLIKOU XWPOU, EEWTEPLIKOU XWPOU,
pedestrian Ko HECO OE KIVOUPEVO OXNUX - TO CUOTNUO PETAS0ONC Bt TIRETTEL VXX
TIOPEXEL LKAVOTIOINTIKN EAOTIKOTNTO Kol SIBEOUION WOTE VX ETUTPETIEL TN
ANWN DVB-H umnpectwyv oe SIGQPOPEC TaXUTNTEG, evw Bar BEATIOTOTIOEL TNV
TEPLOX N KOAUWNC.

® KoBw¢ oL UTINPEECIEC AVOUEVOVTAL VO TIOPEXOVTAL OE LEPN OTIOU UTIAPX EL TIOAUG
BopuBog TovL  Snuoupyeltal oo avBpwTtiveC  Sladkaoleq, TO CUOTNUA
LETAO0ONC Ba TIPETIEL VO TIAPEXEL Tl Peda ekelva Ttou X pelalovTtal waTe V'
oV TIHETWTHOVTOL QUTA TA PAWVOUEVA OTNV ETHOOC0N TWV KIVNTWV TEPLOATIKWV.

® KoBwg To DVB-H okomevel var yivel TO HOVOOIKO OTAVTAP Y& TNV TopoxN
TNAEOTITIKOU ONUOTOC OE KIVNTA TEPUATIKA O SIAPOPETIKA PEPN TOU KOCUOU
Ba TpETIEL Var elval IKOVO VO XPNOLUOTIOLEITAL O SLopOPETIKEC (WVEC HETASOONC
KO SLoPpOPETIKA VPN (VNG KOVOALLIV

Mapakatw @alvetal oxnuotika evag DVB-H &ektng kot n Asttoupyla evog DVB-H
OLOTHUOTOC.
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IXNUaTkn avamapaotacn Aettoupylog evog DVB-H cuctipatog

Fevika To DVB-H Baoliletal otnv pgbodo dStouoppuwong OFDM kat £xel Tnv (Sl pebBodo
kwowkotolinong pe to DAB (Digital Audio Broadcasting). O cuvSuaouog Twv SUO UTWV
Stvel To oxnua dlapoppwong COFDM (Coded Orthogonal Frequency Modulation).
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7.3 Tunuoatotmolnon xpovou (time slicing)

Ot uTnpeoleg IOV XPNOIUOTIOLOVVTAL OTA KIVNTA TEPUATIKA OTIAITOUY OXETIKA XAUNAX
bit rates. To peylwoto bitrate yioo unnpeoleq audio/video petadidbopevec peow P oe
oToXElWdN peupata (ES) xpNOWOTIOWWVTOG TIponyUeVn TexvoAloyla ocuutieonc (T.x.
MPEG-4) elval tng ToéNng pepikwyv ekatovtadwy Kilobits ava dsuteporemtto (Kbps).
Kamoleg oAAeg utinpeoleg, OpWC, OTIWC TO KaTefaoua apxelwy umopel va xpeladovial
QPKETA PeyoATEP bit rates (1.x. 10Mb/s). ZUveTWC LTIAPXEL cvayKn omo eVeAElar oTal
bit rates.

To ovoTtnua petadoong DVB cuvnbuwg Tapexet bitrate Twv 10Mbps 1 Kot TIEpPLOCOTEPO.
AUTO TIPOOPEPEL TN SLVATOTNTA VA HELWOEL ONUOVTIKA N ECN KATOAVAAWON EVEPYELOC
Tou &ektn DVB eloayovtog o pebodo Baaciopevn otny MoAumAeéla Alaipeong Xpovou
(Time Division Multiplexing). Autn n pebodoc kaheltal time slicing.

H @unooopia Tou time slicing Baoiletal otnv amootoAn dedopevwy e purteq (‘bursts'-
data bursts) xpNOWOTIOLWVTOC VO PKETA HEYXAUTEPO bitrate o oxeon pe auTo TIov Ba
OTILTEITO AV N ATIOOTOAN SESOUEVWIV NTAV CUVEXOUEVN. KaTa TN SIGPKELX TOU XPOVOU
LeETEL Twv bursts (off-time) N AN SLOKOTITETAL KO OTOUOTAEL N TPOPOSOTNON ATO
™V umotopla. Meoor ge evar burst UTTOSEIKVUETOL O XPOVOCG HEXPL TNV ETTOUEVN
OTOCTOAN SESOUEVWV OO UL TIAPALETPO, TIOU BPIOKETAL OTNV ETUKEPOAISO OAWV TWV
TUNUATWY Tou burst, TNV ‘delta_t’. Meta&) Twv bursts ta dedopeva Tou ES (Elementary
Stream) Oev PETOOIOOVTOL ETUTPETIOVTOC £TOL O bursts oo dAAa ES va petadidovtal.
ETol 0 AEKTNC PEVEL EVEPYOC (TPOPOSOTEITAL) VIOt VA IEPOC TOU XPOVOU eV SEXETAL
bursts amo pa (NToVPEVN LTINEECIOL 2& TEQITTTWON TIOU OTALTETAL XAUNAOTEPO
OLVEXOUEVO bitrate ommd TNV KWWNTA TEPUATIKI) OLUOKELH OUVTO UTOPEl va yivel e
oTToBNKeLOoN TWV AouBovopevwy bursts.

Duration Off-time

e
7 A Burst Size

Constant
Bitrate

S /
Ay I/’

Burst Bitrate

Ixfuo 2.18: Apyr tou time slicing

O xpovog PeTaED TwV bursts KaBwC Kal To peyeBOC Toug Sev elval avaykn va elval
oTaPepa Xapn OtV €UEAEl IOV TIPOOPEPEL N TIOPAPETPOC delta_t. Apa eval video
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stream KWOIKOTIOINUEVO UE PETABANTO bitrate umopel va xpnowotolel PeTaBANTO
ueyebog burst ko/f) LETABANTO xpOVO PETAEY TwV bursts. TPeMel var TOVIOTEL OTL va
burst umopel va TEPLEXEL APKETEC UTINPEateg TIou Ba exouv kKoo Packet IDentifier (PID)
OAAG UTTOPOLV TLX. Vo SlokplvovTal omto SLoupopeTIKeC SlevBUuVoELC IP.

Mo v £X0LPE Pl ETTOEKN €€0IKOVOUNDN EVEPYELCG TO Burst Bit rate (Bb) mpemel va elvat
TouAaxlotov 10 popec To Constant bitrate TN amoaotaiuevng umnpeoiac.

H kotavaAwaon evepyelag eEaptatal omo To duty cycle Tou time slicing. YmoBetoupe 10%
duty cycle tou onuaivel 90% pelwon TG KaTaveAwaong evepyelac. Ol EKTIUNTELG QUTEC
Aappavouy vrtogn to duty cycle kaBwg kot TNV cdENon TNG KATAVOAWGNG EVEPYELOC
TIou o@eiAeTan 0To MPE-FEC. Tar amoTteAeopatar eKTIHOVY Tiepitou TmW pe 2mW yia To
MPE-FEC.

7.4 Mpootoacia aviowv AaBwv (Unequal Error Protection - UEP)

Mpootaolo aviowv AoBwv  onupalvel 0Tl Tor bits pe TN pEYOAUTEPN  ONUOVTIKOTNTX
TIPOOTATEVOVTAL KOTA TNV SLOSIKOOIX TNG ammoKwAOLKOTIONoNG KOAVTEPa oo Tar bits pe TN
AyoTepn onuovTikotnTa. To DVB-H dev mpofAemel UEP onwg ylvetaw oto DAB. Auto onpadvel
OTL TOOO TA ONUAVTIKA bits 000 Kot Tt AlyOTEPO ONUOVTIKA bits amoKWAOIKOTIOWOVVTOL HE TOV
(Blo TPOTO Kol T AGBN pmopouv var cupPouy e€loou kat ata duo €dn bits. Tl Tov XpNoTN
UTtopEl av pnv Tov VOLadel av xoBouv Ta AyOTEPO ONUOVTIKA bits oA Tov voladel ov xaBoLv
bits TTOL APOPOVV TOV CUYXPOVICUO TOU CUCTAPXTOG

7.5 MNoPAUETPEOL (PUOIKOV OTPWHATOC

Mo KNt Ko opNnTr) ANYn, N 1o xpnotun pebodoc Slouoppuwaong lvat n 16-QAM ue
pUBPO Kwdikomolnong 1/2 1 2/3 amatTwvTog evav Pedo onuatoBopufiko Aoyo (SNR)
EVW TIOPEXEL OPKETN XWPENTIKOTNTA YLO VO LKAVOTIOINTEL TIC EUTIOPIKES OTTAUTATELC;

o Acoteplopoc onuatod: QPSK, 16-QAM kat av Kot dev TtpoTeiveTal 64-QAM

e FEC: 1/2 kou 2/3 (to mode Ttou 1/2 TG VPNAOTEPOU AOTEPLIOPOU TIAPEXEL TO (SO
PUBUO bit cAAG TTopoLaLAel KOADTEPO ONUATOBOPLRIKO AOYo Ot Rayleigh KavaAL
amo eva mode 3/4 1.x. 16-QAM 1/2 elvat kaAduTepo amo QPSK 3/4).

e Xpovoc @UAXENG (Guard Interval-Gll): EEopTtdTon omd Tnv TOTOAOYia TOu
SkTVOoL, Ta (Bl pe to DVB-T. To GlI. yior eva SEN etvaw: yuoe 2K->1/4, yio 4K-
>1/4,1/8 ko ywo 8K->1/4,1/8.
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7.6 XpOVOC OUYXPOVIOPOU TOU OEKTN

O XpOVOC CUYXPOVICHOU TOL OEKTN ElvVal SLUPOPETIKOC VIO OLOUPOPETIKEC TIEPITTTWOELC
xpnong. O XpOvog OLYXPOVIOUOU TOU OeKTN UTIOPEL Vol HELWBEL av oL TIAPAUETPOL TOU
DVB-H elvau yvwoteg o’ tnv apxn. O apxKOC CUYXPOVIOUOC XwPLG yvwaon Tng
OKPLBOUC KEVTPIKAG CUXVOTNTOC OTNV TEEPITITWON X PNOLOTIOLOVVTAL avToTaBulopaTa
KO Ol TIOPAPETPOL Tou DVB-H umopel va elvar TToAD peyodutepec. QQ0TO00 OTaV YivETAL
ANWN KOTa TN SIPKEL TNC XPOVIKAC OXLIOUNC N KEVTPLIKA CUXVOTNTO KOl Ol TIOPAUETPOL
Tou DVB-H mopopevouv ol Q¢ ek TOUTOU VYIX TOV UTIOAOYIOPO TNC MEONC
KOTOWOAWGONC LOXVOC TIPETIEL VAL X PNCLUOTIOINBEL O UIKPOTEPOC XPOVOC CUYXPOVICLOU.

O xpovog cuyxpoviopou prmopel va Slapebel oe dlapopeg paoelc. O RF Bpodxoc
kKAeldwportog paong (Phase Lock Loop-PLL) mpemel va otaBepormoinfel. Meta o
QUTOPOTOC €AEYXOC KEPSOUC TIPETEl var oTaBeporoinBel mpwv apyxloet o COFDM
ovyxpoviopog. O COFDM cuyxpoviopog ntav o' eva eupog 200 pe 300 ms ot DVB-T
UAOTIOINGELG. Ekel N oTpatnylkn Tou CuyXPOVIOLOU BocllOToV TPWTO OTNV €TUTEVEN
Tpo-FFT ouyxpoviouoL Kot HETA-FFT cuyXpovIopoU Kot HET OTO KAE(Swua Tou TPS. 65
JUVOAMK& O OUYXPOVIOHOC XpelalloTav TouAaxloTov 100 OFDM cuufoAa Ttou oruoive
xpovo 100 ms oe 8K cuotnuota. QQOTOCO TIOAU YPNYyOopOTEPX OXNUXTO CUYXPOVIGHOU
EXOLV TIAPOUCLOCTEl OE SIAPOPO CLVESPLAL X' QUTA T YPNYOPO OXNHOTX O XPOVOC
ouvyxpoviopou elvan mepimou 15 OFDM oupBoAa ou onuadvel mepimou 15 ms oe 8K
ovothuoTa. 2Ta 2K Kat 4K cuoTAPOTa 0 XPOVOC CUYXPOVIOUOU glval ypnyopoTePOC.
TUTIIKEC TIHEG VIO TOV OLYXPOVIOUO TIOPOUCLACOVTOL TIOPOKATW. AUTEC Ol TIHEC Elvat
WOTO0O CPKETA CLOSOEEC KOl OE TIPAKTIKEG UAOTIOWNCOEIC O CUYXPOVIOUOC Ba
UTIOPOVTE VO €[V QKOUN TOXXVTEPOC;

-- 2ToBepotmoinon RFP LL 10 ms

-- YtaBepomoinon AGC 20 ms

--COFDM ocuyxpoviopog 50 ms (8K cuotnua). 2e Suokoda SEFN Siktua pe % dlaatnua
PUAXENC (guard interval) o xpovog cuyxPOVICUOL (ow( elval peyohuTeEPOg SnAadn 80 ms
e 90ms.

O OUVOALKOC XPOVOC CLYXPOVIOUOU Elval AOLTIOV AtyoTepo arto 80 ms (120ms yio ¥ Gl).
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8. H texvoroyia DVB-C kou DVB-C2

To ovotnua DVB-C yior TNV KaAWSIOKT EKTIOUTIN €XEL OXeSIAOBEL Yo val Tpo@oSOTE(TaL
amod CLVOUOCUO ONUATWY om0 SOPLEPOPOUC KOl OTIO TOTIKA TIPOYPUUUATX  TIOU
TipogpyovTal omo  &€oveg  OlVOoUNC.  Ta  TIEPIEXOUEVO  TOU  TIPOYPAUUATOC
OLVOPHOAOYOUVTOL OTNV KEPOAN TOU CUCTNUATOC. Tor CAPXTO TIOU TIPOEPXOVTAL OO
S0pLEPOPO  CUVNOWC  OTOTIOAUTIAEKOVTOL  OTNV  KEPOAN TPV €loaxBovv  OTO
TIOAUTTAEYHEVO KOAWSIOKO TIPOYPOULCL.

Baolkd XapakTnploTikd Tou cuothuatog DVB-C elvat n opoldotntar TOu WE TO
S0pLPOPIKO cuaTnua DVB-S 0oov apop& TOV TPOTIO AELTOUPYIOG PUE LOVN OUCLXOTIKN
SlaPopd TN SLapoPPWON N oTtolor aTNV TEPITTTWAON TOU KOAWSIOKOU CUOTAPATOC glval
M-opBoywvikn dlouoppwaon €vpouc (M-quadrature amplitude modulation- MQAM).
BaolkO TIEPLOPLOTIKO XOPOKTNPLIOTIKO Tou cuatnuatog DVB-C eival To €Vpog Tou
KOAWOLOKOU KaVOALOU TIoU elval 7 €wc 8 MHz. MopoAor auTtd Tl KOAWSIOKE SIKTLOL
BewpolvTal aMOTEAEOUATIKA KOl QmOSOTIKA HECO Yot TNV Wn@lokn tnAeopaon. O
pPUBUOC peTadoong dSedopevwy Pmopel var Taoel tar 64 Mbit/sec avohoya pe TIG
TIOPAPETPOLC SLAPOPPWONC.

H 1o mpoopatn mpoomaBelar TpoTuTtWY DVB-C2 akoAouBel tnv Tuttomoinon DVB-S2
ue 30-50% meplocotepn pubuamodoon o oxeon pe To DVB-C omwg emiong emiTpeTel
TNV €Vpela Eloaywyn TWV TTEONYHEVWY WNELOKWY UTINEECLWY TV Uecw Tou KoAwdIou.
MEPIKEC OO TIC AMAUTATELC LEYOAUTEPNG PLOUATOSOCNC TLEPIAXUBGVOLV:

e AVAYKN VIO HEYOAUTEPN KOWOTNTA HETAPOPACG OESOUEVWY OTA KOAWOLOKA
SIkTLA KO EPAPUOOIUO 0TI VeEEC uTinpeaieq omwe n HDTV, VOD Kot GAAEQ
eEATOUIKEVPEVEC KOl SIOAOYIKEG UTINPECIEC.

e AVAYKN VA TIC ETAPLEC (TTAPOXOL KOAWOIOKNG TNAEOPOONG) VO TIOPAEVOLV
QVTOYWVIOTIKEC KOl EVEAIKTEC KAl Vo Elval 0 BE0n Vo TTOPEXOLY UL PNQLOKN
TIPOOPOPY, OVTOAYWVLIOTIKA OTIC PWNPLOKES OYOPEC TN TNAEOPAONC.

e H avaykn Twv TOPOXWV VO TIPAPENVOLV IKOVOL VOr otvVOUETASIG0LVY OAOKANPN
TNV TIOAUTIAEEN TTOU AQUPBAVETOL HECW TWV SOPLPOPIKWY 1 ETIYEIWY SIKTUWV
XPNOOTIOLWVTOC TA VW TEPO OXESLA SLOUOPPWONG,.

52



9. Ot LEMOVTIKEC €€eAIEELC OTNV WNPLOKN TNAEOPOON
9.1 Wnoplokn e€eAén

Ot eTaupleg oL PNOSOEOUY Vo X 0ANBOLV UE TNV PWNELOKT TNAEOPOON OTN XWPEA HOC
elval NoN KATOEIWHEVEC OTOV XWPEO TOUC Kol Ta OXESIA TOUC PAOSOER, Gpal TO
(PNOBEQUOV KOO EXEL KABE AOYO VO TPEPEL PEYOAEC TTPOOOOKIEC VIO TO HEAAOV TWV
WNQOKWY eKTIOUTTWY. H EAAGSO avhkel OTIC XWpPEC ekelvec tTNC Eupwming Omou T
Sopupopka TiaTa ortavidovy akopa. Ot SOPUPOPIKEC TIAPABOAIKEG KepaeC TTOU elval
EYKATEOTNUEVEC OTNV EAAGSQ, TO BeAylo, Tn dvAavdia, tTn Nopfnyia kot tnv IpAavdia
QTMOTEAOUV OUVOAIKKAX TO 2% TwV OOPUPOPIKWY KEPWY TN Mpatdg Hmelpou.
MapGAANAG, OTN XWPEX HOG SEV £XOUV avOmTUXBel 0UTE KOAWSIOKA SikTua. ATIO TNV
OAAN TIAEUPQ, Tt ETTVELQ AVOAOYIKOL KOVOALO EAEVBEPNC ANWNG TTOU EKTTEUTIOUV ONUEPX
(PTAVOUV OTO TeAoC NG (wWNC TOUC. H PETATPOT) TOug Of €Tyl Yn@OKA N
SOPUPOPIKA PNPLOKA KOVOALX LE 1) Xwplg cuvSpour amoTeAEl LOVOSPOUO.

‘Ooov aPop& OToV TPOTIO HETASOONE, N OOPLPOPIKA HETAOOON QVOUEVETAL VO glval
ekelvn TIoU Bat KLPLOPXNOEL OTN XWPO LOG, KOABWE TO HEYGAO TNG TIAEOVEKTNUA lval OTL
UTIOPEL VO TIPOOPEPEL KPLOTN TIOLOTNTA EIKOVACG KOL NXOU GE OAN TNV €TUKPOTEL. H
WOlaiTepn pHopPoAoyia TOL €6APOUC VTIOXPEWVEL CNUEPT TOUC OVOAOYIKOUC OTABOUC
vao SLIHBETOUY  PEYOAC TIOOG Ylot QVOUETOOOTEC O OAn Tnv EAGda, xwplg va
efoopoAlleTal TTAVTOE N KOAR TIOWOTNTA TOU OAPOTOC. Tnv AUon @uOk& Slvel n
LETABaON otV eTtiyelar Yn@LaKr HETAS0CN TOU ONUOTOC UE TIOAD KOAX OTTOTEAECUOTA
KO LE UKPOTEPN OXVC EKTIOUTIAG,

To peydho otolxnua TG LETABaonc otnv Wnelakr texvoloyla dev oxeTileTal, OUWC,
LOVO pE TNV TnAeBeaon, oAAX Ko HE TIC oupidpopeg vminpeoied. Edkol avoAhuTEQ
EKTILOVV, HOALOTQ, OTL TO HEYOAUTEPO TUAUO TOL T{PoL Ao TNV WNELOKT TNAEOPOON
Oa pogpxeTAL Tl OUTEC OKPPBWC TIC LTINPECIEC, KoL OXL amO To POSIOTNAEOTITIKX
Tipoypauuata. MoAdol elvay, eEdMov, ekelvol Tou vmtooTtnpldouv OTL Yot LTINPECLEC
OTIWC TO TNAEUTIOPLO, N TNAEOPOON €lval alyoupar TILO KATGAANAO HECO ot O, TL TO
SadikTLO, YLt To KOWO gival NNdN e€0KEIWPEVO W VT TN LEBOSO CUVOANYWV.
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9.2 H texvoloyia DVB-T2

Texvoloyikn eEEAEN LeEYaANG onuaotag ammoTeAel n dnuovpyla Tou TpotuTiou DVB-T2.
MpOKeLTal Yo ot EEALEN TOU LPLOTAPEVOL TIPOTUTIOU TNG ETIYELRG TIAXTPOPUAC DVB-
T, To omolo XPNOWOTIoE(TOL VT TN OTWYUN OTn XWPA HoG Y& TN Wnelokn
EVUPUEKTIOUTIN. TO VEO QUTO TIPOTUTIO OUCLOOTIKA LIOBETEl TEXVOAOYIEC TTIOL £x0LV NON
XpnowotoinBetl atn Wnelakr S0pLEOPLKA KA KOAWSLIOKI HETAS0CN EIKOVOC CUUPUV
UE T €EEALYUEVDL TEXVIKG TipOTUTION 2™ yevidg DVB-S2 ko DVB-C2. Y10 DVB-T2 kuplwg
OAAGCEL O TPOTIOC SLAPOPPWONG KAl HOC SIVEL TIOAU KOAUTEPD OMOTEAETUOTA KOXBWC
emtlong kol peyohUTepo bandwidth. Emilong mopoatnpovvIal apkeTe SIPOPEC TTO
Kovouplo TpoTtutio DVB-T2 evavtt Tou DVB-T omwg, Tov ouvSUaopo KwOIKOTIOINONG
LDPC kot BCH ywx tnv vAotmolnon tou aiyopiBuou euBewc S10pBwonc o@OAUXTOC
(Forward Error Correction—FEC). H emihoyn ot ya Tov oAyoplBuo FECemitpemel tnv
ovénon TNG (POOPOTIKNG Omodoong TOU TIPOEPXETAL OO TN XPNon WneLoKNg
Stapoppwaonc QAM 256 onuelwyv. MpooBeTar 0PEAN TIPOKUTITOLY Kol OTO TN Melwan
TWV SLOOKOPTILOPEVWY THAOTIKWY TOVWV (scattered pilots). Mo cuykekplueva, ato DVB-
T2 UTIOPOUME VO EXOUUE UIKPOTEPO TTOCOOTA SIOOKOPTIOUEVWY THAOTIKWY TOVWVY (1%,
2%, 4% kot 8%) evovTl Tou oTaBepol) TToocoaTou 8% oL TPodlayPael To DVB-T kot
(PUOIKA AlYOTEPOUC OLVEXEIG THAOTIKOUG TOVOUC TIou Bavouv oAl To 0,35% Ttou
OLUVOAIKOU TIANBoUC TwV TOVWY, EVaVTL Tou OTtaBepol ToocooTov 2,6% Ttou DVB-T.
AVOAUTIKGC n oUyKplon Twv Suo Tpotuttwy D.I.T. 6oov oapopd Ta Baclk&
XOPOKTNPLIOTIKA TOUC TIOPOLOLXOVTOL OTOV TIOPAKATW THVOKQL:

DVEB-T DVB-T2
FEC Convolutional Coding + Reed | LPDC + BCH 1/2. 3/§. 2/3.
Solomon 1/2. 2/3. 3/4. 5/6. 7/8 |3/4. 4/8._5/6
) QPSK, 16QAM, 64QAM.,
- SK. AM, AN
Modes QPSK. 16QAM. 64QAM 2560AM
! q ! .-': 5 f =
Guard Interval | 1/4. 1/8. 1/16. 1/32 Lo il Ll L
/32.1/128
FFT size 2k. 8k 1k. 2k, 4k. 8k. 16k. 32k
Scattered Pilots 8% of total 1%, 2% 4%. 8% of total
Continnal Pilots 2.6% of total 0.35% of total

2UyKPLoN XapakTnPELoTikwy DVB-T ko DVB-T2
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To pey&dAo OpeNoC amd TNV @apuoyr tou DVB-T2 elval 0Tl €xoupe €olkovounaon Tou
(PAOPOTOC KT 47% OTou WE TN XxpNnon Tng Texvoloyioc MPEG-4 AVC otnv
kwdlkotolnon Ba pmopovv va ektieppBovy 20 kavaAlar SDkat pexpt 4HD o kaBe
Slawro Twv 8 MHZzOTIoU elxoe Eval HOVO QVOAOYIKO KOVOAL KAglvovTag, To TTpOTUTIO
DVB-T2 exel oxedlaoTel yio APn omo TIg NdN UTIAPXOVOEC TOTIKEG KEPAULEC WNPLOKNG
TNAEOPOONC KOBWC KA YL CUVUTIOPEN WE TIC UTIAPXOUOEC DVB-T ekTtOuTIEC,

DVB-T DvB-T2
SD channels HD channels SD channels HD channels
MPEG-2 8 1 10 2
H.264/MPEG-4 AVC 16 3 20 4

TNAEOTITIKA KOVOALOL GV TIOAUTIAEKTN
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10. WhiteSpace

W HITESPRP A C E

10.1 Tevik
TL evwoOUE [E TOV Opo whitespace;

O 6poc WhiteSpace ava@epETAL OTO PEPOC TOU AOELOSOTNIEVOU POSLOPACLATOC TIOU Ol
SIKALOUXOL TOU SV TO XPNOLUOTIOOUY VIt OAN TNV WP | OE OAEC TIC VEWYPOAPIKEC
TomoBealeq. MoANEC PUBULOTIKEC OPXEC O OAO TOV KOOHO KIVOUVTOL TIPOC GUTAV TN
KaTeLBLVON N oTolX ETUTPETEL TNV TIPOOROCN O QUTEC TIC CLXVOTNTEC XwWpPlC va
XPELXCETAUL ASELOSOTNAN, HE TNV TTPOUTIOBEON OUWE OTL Ol AOELOSOTOVHEVEC UETASOTELC
Sev Ba emtnpealovTol apvNTIKA. ETUTPETOVTOC TNV TIPOCROCN 08 QUTEC TIC CUXVOTNTEC,
TIO OTIOTEAECUOTIKNA KO TILO QTtOSOTIKN XPNON TOU POSLOPAOUATOC HEAETATAL.

Meydho pepog Tou evBoualaopol yupw amd To WhiteSpace mnyadel omd tn SloKoT
NG XPNONG TWV OVOAOYIKWY TNAEOTITIKWY ONUATWY O OPKETEC XWPEC Kol TNV
aélomolnon Tou paouatog Tou Ba eAeLBepwWBEl. MEPOC aUTOU TOU (PACUATOC UTTOPEL
Vo 0OEl0SOTNOEL VIt GANEC XPNOELC HE KOVOVIKO TPOTIO, OTIWC YL TIOXPAOELYUO OTO
Hvwpevo Baolhelo tar ToAG TNALOTITIKA  KOWOAL 61-69 TTou  QVTIOTOLXOUV  Of
ouxvotTnTeg 798-862 MHz exouv avatebel yla kivntn xpnon LTE. Opwg pe pae KoAn
oLUEWVI TTOL aPopoLV Tar KawvoAl TVBand (21-60 oto Hvwpevo BaoiAelo, Tou
avTlotolyouv ota 470-790 MHz), Ba oploTel ‘SlocTpWHEVD” (AT, KATL TIOU CNUALVEL
OTL Ol XPNOTEC XWPIg el UTTOPEl Var UTTOOTOUV TIAPEPROAEC OTIC HETAOOTELC TOUC 0T
Keva (dnAadn otoug xwpoug WhiteSpace) OTIOU UTIAPXOUV PETAOOCELC XPNOTWY UE
adela.

—imndirmnmng
VWVNhite S ppaces
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PadSlopwViK& onUaTar O QUTEC TIC TNAEOTITIKEG OLXVOTNTEC EXOUV XOPOKTNPIOTIKA
SxdooNnc Tou Ta KABLOTOUV KATOAANAX VI VO TRELOEVOUV PEYXAEC ATIOOTACELC TTOVW
oo AOPOULC 1 YUPW/HETO OO KTIPLOt Kol TIAPOOEYUOTO EQOPUOYWY TIOU €TTL TOU
TIOXPOVTOC LEAETWVTAL KA TIEPINOUBGVOLV: atypoTIKA SLdpBpwan, SikTua Sedopevwy o
eTtimedo TOAEWV, SIKTUA SESOUEVWY OE TIAVETILOTNIIAKO KOl VOOOKOWEIOKO ETITTESD Ko
ETUKOWVWVIEC machine to machine.

MopeUPOAr) HETAOOCEWY HE QUTO TOV TPOTIO OPWC OV YIVETOL XWPIC TIC TEXVIKEC
TIDOKANCELC €V TOUTOLG. Elval ETUTOKTIKO OTL Ol ETUTPETIOUEVEC UETAOOOELS  (KLPLEQ),
OTIWCG Ol TNAEOTITIKEG MHETOOO0EC SV Bar aAAOLWVOVTAL IO  TIOPEUBOAEC  TTOU
TIPOKOAOUVTOL OO PETAOOCELC XWPLG AdElx (SELUTEPEVOLOEC), KAl elval avaykalo va
eEOOPOALOTEL, WC ek TOVTOU, OTL N TPooPRacn elvatl oEXT& PLBULLOUEVN Kol EAEYELUN.
AnAadn e Alyat Aoyl 0 xwpog Tou dlatiBetal yioo WhiteSpace HeETAOOOELS, UTTOPEl val
elval un adeloS0TOVPEVOC OAAG N TIPOOROCN 08 UTOV B TIPETIEL VO EAEYXETOAL.

MEPIKEC OO TIC TIPOWPEC TIPOTATELC VIO TOV EAEYXO TNG TIPOCBACNC OTO (PACUX 'KEVOU
xwpou'  (WhiteSpace), ouvemayetol TN XPNON TWV  YVWOTKWY  CUOTNUATWY
padloeTiikolvwviag (cognitive radio). Me Tov 0po N'VWOTIKO ZV0TNUX PaSIOETIKONVWVIWV
(Cognitive Radio System — CRS) kolAeltat evar ouotnuar PaSIOETIKOWWVIWY  TIOU
XPNOWOTIOLEL TEXVOAOYIOl TIOL TOU ETUTPETIEL VO OTTOKTNTEL YVWAON TOU ETIXELPNOLOKOU
KO YEWYPAPIKOU TIEPIBAANOVTOC, TWV £YKOBIOPUUEVWY TIOATIKWY KOl TNG ECWTEPIKNG
KOTAOTOONG TOU, WOTE Vo puBUIEl SUVOUIKA KOl OUTOVOUX TG AEITOUPYLKEC TOU
TIOPOPETPOVE KAl TO TIPWTOKOAMO HE BACn TNV OTTOKTNHEVN YVWON, UE OKOTIO VO
ETUTLYXAVEL TIPOKABOPLOUEVO OVTIKEIWEVD KOl VOr LOBAUVEL OO Tl ATTOTEAECUOTO TIOU
TIPOKUTITOLV. QQOTO00, YWWOTIKEG TEXVIKEG OTIWC OUTEC ElVal EEXPETIKA OUOKOAO, 1OlWG
OTaV apoPA TNV evaaBNClar TNAETILOKOTINONG TIOV ATTAUTEITOU Kot TNV THOAVOTNTO UL
WSD va exel A\avBaopeva evToToEL eva KavOAL WG SWPERV, OTOV OTN TIPAYUXTIKOTNTO
XPNOLLOTIOLETOU OO TIPWTOVEVELC XPrOTEC.

2TIC TPEXOLOEC TIPOTATELS, O KUPLOC LNXAVIOUOC VIO TOV EAEYXO TNG TtpocBaong Ba
TiepAapPavel TN xpnon wog Baong dedopevwy Tou Ba xopnynoel TNV adel Y TIG
WSDs v XpnOWOTIOINOOUY CUYKEKPILEVD POSIOPWVIKA KOVOALDL Ol AETTTOUEPELEC TOU
oxedlaopov NG Paong dedopevwy Kol Twv PeBOSwv mpoofaong elvor emil Tou
TIOPOVTOC LTIO oLINTNCN O WX OElPA OO XWPEC, OAAX OF VEVIKEC — YPOULEC,
TipoPAemietat 0Tl ot WSDs Ba xpetadeTan var  avapepouy Tn Tomobeoiar Toug otn Baon
Sedopevwy, Kol n Baon dedopevwy Bor XPNOWOTIOINCEL oUTH TN TIANPOYopia ylor va
kKoBoploel ot KavoAlor Ba TipeTie Vo elval SLaBeouar 08 Lot CUYKEKPLUEVN ToTtoBEola
™ Sedopevn Xpovikn otyun. Ot WSD umopel akoua vor omattnBel vor Xpnoluomoioouy
KATIOLOL €(60VC YWWOTIKA TEXVIKN OTIWE aloBNTAPO PACUATOC Yot VO ETIRERAWCOLY
OTL TO KOWOAL TTOL XOPNYyNBNnKe amo Tn Baaon SeSouevwy elvat TIPAYUOTL SWPEV.
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Mo AOyoug TANPOTNTOC, TAPATIBEVTOL Ol OPIOUOL KATIOIWY BACIKWY Opwv ETL TOU
Bepoatoc, omwe Toug exel Beoel To CEPT kau n ITU-R. ETol Aoutov, pe Ttov 0po whitespace
UTTOOEIKVUETAL VO UEPOC TOL (PACUATOC, TIOU lvail SIBECILO VIO Lot TNAETIKOWWVIOKN
epapuoyn (umnpeola, cLOTNUX) O SESOUEVO XPOVO, O SESOUEVN YEWYPPIKI TIEQLOXTN)
Of WO UN TIOPEUBOAIKNA/UN TIPOOTATEVOUEVN BAON OXETIKX HE OAANEC LTINPEECLEC
LEYOAUTEPNG TIPOTEPAUOTNTACG Ot €BVIKO emtimedo. Q¢ White Space Devices (WSDs)
AEYOVTOU Ol CUOKEVEC TIOV UTIOPOVV VO X PNOIUOTION00LY Ta Whitespaces Tou (PAOUATOC
Xwplg vor TpokoAoUV  eTURACBEC  TTOPEUBOAEC O TIPOOTOTEUOUEVEC  UTINPECLEC,
KOQVOVTOC XPNON YVWOTIKWY SUVOTOTNTWY. TEAOC, UE TOV OPO UTIAPXOUCEC Padlo-
UTINPECIEC/POSI0-CUOTNUOTA  KOXAOUVTOL Ol €TUVEIEC  POSIOTNAEOTITIKEG UTINPECIEC
(Broadcasting Services), kuplwc DVB-T, ta cuotruata PMSE 1tou mephapBavouy kKuplwg
QOVPHOTA UKPOPWVQ, ol uTinpeaieq RAS otnv {wvn Twv 608-614 MHz, ot utinpeotieg
ARNS otn (wvn Twv 645-790 MHZz Kot ol SIPOPEC KIVNTEC LTINPEECLEC KATW aTto ta 470
MHz kou Ttévw omo o 790 MHz.

Onwcg elval AoyIKO, TIPOTOV, KATAOTEL EQIKTA N XPNON Twv whitespaces, UTIAPXEL UL
OElp& aTto NTAMOTA TIOU TIPETTEL Vo SlELBeTNBOUV. AUTA Elval N TTpooTaCior Twv NoN
UTIOPXOVTWY  OSELOSOTNUEVWY LTINPECIWY  (OTIWC EITTOUE KOL TIPONYOUUEVWC) OTIC
OLXVOTNTEC OUTEC, N KOTOOKELN OUCKEUWV TIOU WTIOPOUV VO AELTOUPYOUV OTIC
OLXVOTNTEC QUTEC XWPIG VA SNUIOVLPYOLVV TIPOBAAUOTO KL TEAOG, N ETUAOYN TWV
KOTOAANAWV UTINPECLWV Ylat XpNon Twv whitespaces.

10.2 MpooTtoacia SN LTTHPXOVTWY LTINPECLWV

Tpelg elval ol KUPLEC TEXVIKEC TIOL €XOuV TTPOTaPel Yl TV vmoBonBnon Twv WSDs
WaoTe vo elval ge Beon vor evTomidouv PN KOTEANUUEVO KOVOALX. AuTeC elval n
avixveuon Tou QPAOPOTOC (spectrum sensing), N xpnon WG Baong Sedopevwy yew-
EVTOTILOMOU  (geo-locationdatabase) kot n  xprion €vog Tmoumou-@apou  (beacon
transmitter).
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10.2.1 Avixveuon Tov @AopaTog (spectrum sensing)

power (dB)

frequency (GHz)

Me TNV TexViKn ouTr), ol WSDs Tpocomofoly Vo QviXVELCOLV TNV ToPoVsia
TIPOOTATEVHEVWY LUTIAPXOVTWY LTINPECIWY 0 K&Be eva amo ta TiBava StaBeoiua
KOVOAL, HECW TNG Sle€oywync METPNOEWY O KABe LTIOWNELO KAVOAL ‘OTav KAETOLo
KOVOAL  ovoyvwploTel  wg  kevo, efetadovtal Ta YEITOVIKA Tou Yl TiiBavoug
TIEQLOPIOUOVC  OTNV oYXV  EKTIOUTING.  Karmmoleg  Opwe  TaBnTIKEG LTinpeoieq  (TT.X.
Padloaotpovoula otn Cwvn 608-614 MHz), dev elval duvatov var TipooTaTeuBouy e
QUTO TOV TPOTIO, ETIOMEVWC XPELXCETOUL KATIOX KAVOALX VO EEXPEBOUV HOVILOL OO TNV
avixvevan. EEEAYUEVEC TEXVIKEC xpnoloTiolouvTal Yo T BeAtiwon tng pebodou oe
TIEQUTTWOELG TIOU TA XOPOKTNPLOTIKA TWV ONUATWY TWV TPOC TIPOCTACIO UTINPECIWY
elval ywwota. EuepyeTikng, emiong, onuaciog elvat n ouvepyaoior petaéL Twv WSDs yia
TNV €UPECN TWV SLOBETIUWY KOVOALWV.

Evat onNUOVTIKO TIAEOVEKTNUOL TNG aviXVELONG (PACUATOC (OTAV XPNOWWOTIOE(TAL HOVO
QUTA N TeXVIKN) elval oTL &e BaoileTal og kaplo NN vTtapxouoa vrtodoun (Tr.X. Baon
SESOUEVWIV), TIPAYUO EUVOIKO O TIEPITITWOELC TIOU OEV UTIAPXEL OUTH N SUVATOTNTA.
ATO TNV OAAn, av elval amopadtnTn N LVIOBETNON TIOAU  XOUNAWY  KOTWEAIWY
avixvevong, Bor umapéel oENon TNG TOAUTIAOKOTNTOG KOL HEWON TwV TEAKX
SIOPECIUWY  KAVOALWY. 2TNV TepimTwon T1ou Ppebel Kamolo eAeVBepo KAVAAL Ko
Eexwvnoel T Aettoupyla Tng n WSD, Bal TIPETEL aVA TOKTA XPOVIKA SIOCTNPOTA Va
YIVETOL ETIAVEAEYXOC TOU KOVOALOD WAOTE VO EVTOTIOTEL KATIOIX UTINPECIO IOV TEAKK
TPEXEL OTO KOAVOAL
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2 NUOVTIKEC TIHPAUETPOL YLlal TN HEBOSO TNC awvixveuong elvad;

® TO KOTWPAL avixveuaong,
® N TLEPLOSIKOTNTOL ETIAVEAEYXOU TOU KAVOALOU KO
e n SIGPKELQ TNG OEypTOANYIC.

[EVIK& LTIGPXOUV SUO KOATNYOPLEC aviXVEUONC: avixVeEUan €eVEPYELOC Kol aviyxveuon
XOPOKTNPIOTIKWY. TOo KUPLO TIAEOVEKTNUA TNG TPWTNG elvatl n aveéaptnolar amod To
€l00C TOU TNAETUKOWVWVIOKOU CUOTAUOTOC TIOU TIOXPOUKOAOUBEITOL KOl WC €K TOUTOU N
SuvaToTnTa Asttoupylag oe KaBe veo cuoTnua. AvtiBeta, n ueBodoc auth amatTel TTOAU
LEYOAN evouoBnoloe Aoyw  BopuPou Kol  emopevwe  avéavel TNV THBavVOTNTA
AVOOOUEVWV OVIXVEVTEWV.

H &eutepn katnyoplor apopd TNV avaldiTNON CUYKEKPILEVWY XOPAKTNPLIOTIKWY TNG
UTINPECIOC TIOU EAEYXETAL, OTIWCE YO TIOPAOELYHA KATIOO (PEPOV ONUA TUAOTO, KOTTOLO
TPoolUlo, ouvexelg n dleamopuevoug TAOToug o onuata OFDM, ouyKekplEvN
TIEPLOSIKOTNTA N akoAouBiar 0TO oNuo aTo TESIO TOL XPOVOU N TNG cuxvoTnTac K.o. Ot
QVIXVEVLTEC QUTNG TNC KXTNYyoplag SV omoSIOPPUIVOUY TO CHUX KOL GPal SEV €X0ULV
TPOoRacn aTNV TIANPOPOPIOt IOV PETOUPEPEL, UTIOPOUV OUWC VO aVayVWPLooLY TOV
TUTIO TOU ONUOTOC Yl Ttapddeyua DVB-T 1 DVB-T2 Kal va JEWOOLY TO TTO0OCTO
AaBouc. Evar HELOVEKTNUA TOLG Elvat N SUOKOAL TIPOCOPHOYNG TOUC O VEX CUOTNHATQ,
KOTL IOV PTtopel v BEATIWOEeL T1.X. e updating Tou software.

10.2.2 TeEWEVTOTILOUOG

Me ot TNV Tpoceyylon, ot WSDs Ba uttoAoyilouv Tn Beon toug kat Ba AapBavouv
UTIOYN TOug M Paon SeSOPEVWY  YEWEVTOTIOUOD YO VO  OTOMACIOoOUV  TIOLEC
OLXVOTNTEC UTOPOUV VO XPNOOoTIooouy. Kploleg TOPAUETPOL Yol auTO glval N
okpiBelat mpoadloplopoy NG Beong N oLXVOTNTA EPWTNCEWY TPOC T Baon
SeSOUEVWIV KAl N TTOLOTNTO AUTAC. Tl TN AELTOUpylar TOL CLOTAPATOC ElVal amaPAITATN
N MEOCPaan, HE KATOLO TPOTIO, 0Tn Pacn SeSOUEVWY, TTPOTOU VO ETITPOTEL N XPNON
Twv whitespaces. e mepinmtwon mov kamowr WSD ouvdebel oe kamolo onueio
TpooBaong, TOTe Ba Pmopel va AetToupyel we proxy TG Pacng SeSOUEVWV VIO CANEC
WSDs kot v eEAeyXEL KATE TTOOO aUTEC Sev TapaLalouV TOUC TIEPLOPIOUOVE TNE B&ong
dedopevwy  (TexVik  master-slave). Emlong otnv  mepimTtwon oL LTTAPXOLV
TieploooTepa SloBeaiuar APs cuvdedepeva petal Touc Boar umopel va uttofonBeiton n
Sadikaolo evTomiopoy TnG Beong Kot N OPOXN TwV KATCAANAWY TTANPOPOPLIIV OTTO
™ Baon dedopevwv.
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10.2.3 ®&pot (Beacons)

H TeEXVIKN QLT QVOQEPETAL OTNV ATTOCTOAN EIOIKWY CNUATWY aTto PAPoUC (beacons)
TIOU XPNOHOTIOIOVVTAL Yl Vo UTTOSEIEOUV TTOX KAVOALXL VOl KATEANUUEVD amtd NdN
UTIAPXOUVOEC UTINPECieC Kal Tol elval eAeVBepa. 2uvnBwe, n pebodog outn o€
XPNOWOTIOLE(TOL OTIO YOVN TNG OAAG yla TNV uTtoBonBnon TNC TEXVIKNC avixveuonc
(PAOLOTOC, aVEAVOVTOC OUMWC TO KOOTOC TOU CUCTAMOTOC. Tal ONUOTO TWY QPAPWY
LUTIOPOUV VO 0€LOTIOINBOVV HE TPELC cLVABWC TPOTIOUC:

» EVEPYOTIOINUEVOC (PAPOC: AV QVIXVEUTEL ONUX (PAPOU, TO eEETACOUEVO KAVOAL UTTOPEL
Vo xpnouotoinBel. ATtauteltal eva dlkTuo omo beacons, evag SekTng beacon os kKaBe
WSD Ko e UTIOOTNPIKTIKA Boon SeSoUEVWV.

> ATIEVEPYOTIOINHEVOC (PUPOC: AV OVIXVEVTEL ONUX (PXPOV, TO EETACOUEVO KOVOAL Elvail
KOTEANUUEVO KO ETIOUEVWC O UTIoPEl v xpnaototioinBel. Ot amoutroelg eivat (Sleg pe
TIOPOTTANV W.

> 2NUX PAPOU WE KOWAAL TUAGTOC: Tor OAUOTO TWY PAPWY XPNOLOTIOLOVVTOL YL TNV
oVOYVWPLON TWV TOTIKA X PNOOTIOIOVHEVWY TNAEOTITIKWY KOWOALWY, dnAadn TtoAAol
Popol padl UmopouV Vol OTOTEAOUV ULt TOTUKN Bacn SeS0UEVWV VI TNV ATTOPULYN
TIOPEUBOAWY O TNAEOTITIKEG UTINPECLEC.

10.3 AdelodoTouuEVEC LUTINPETLEC
Onwg eypa@n Kol TIPONYOUMEVWCE, OUTEC Elval Ol TPELG KUPIEC TEXVIKEC YLt TNV
TIPOOTOOIX TWV SLAPOPWV LVTINPECLWY TIOV AELTOUPYOUV AOELOSOTNUEVEC OTIC TIEPIOXEC

OLXVOTATWV TIOLV EVOLXPEPOLY. Ol ONUAVTIKOTEPEG OO QUTEC TG LTINPETIEC Elval oL
e€nc

e TnAeoTTIKEG PETSOCELG 0T Cwvn 470-790 MHz

e YTinpeoie PMSE (OTITIKOOKOUOTIKEC TTapaywYEC) otn (wvn 470-790 MHz
e Padloaatpovoutia (RAS) atic ouxvotntec 608-614 MHz

e AgpovauTikn padlomdonynon (ARNS) otn (wvn 645-790 MHz

o AlGUPOPEC KIVNTEC/OTABEPEC LTINPETIEC OE CUXVOTNTEC YELTOVIKEG TwV 470-790 MHz
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10.4 XopoKTNPLOTIK& UTINPECLWV
AC SOULE, TIAEOV, THO AVOAUTIKG TO XOPAKTNPIOTIKA TWV LTINPEECLWY UTWY KaBWC Kal
To TUBOVA TIPORAAUOTOL TIOU UTTOPOUV VX EQPAVICTOVV QIO TN XPNon Twv whitespaces

0 QUTEC.

10.4.1 TMpooToaia TwV PASIOTNAEOTITIKWY LTNPECLWY ot (wvn 470-790 MHz

BS tower BS receiver WsD ’

(fixed)

WSD

o-_-_------uu--..--.....#

BS receiver
BS tower (fixed)

Ol POSLOTNAEOTITIKEG LTINPEDIEC PTIOPOUV VO ElVOL OTOTIKEG (QyPOTIKEC KOl OOTIKEQ),
(POPNTEC KAl XEPOC. To ouvvnBeatepo TPORANUa pe Tn xpnon WSDs oe e€wTepikouc
XWPOUC £lval To akoAouBo:

Onwg palvetal Kot 0To SIMAAVO OXNUQ, LTIOPXEL TBVOTNTA TIXPEUPOANG OTOV O
OIKLOKOC TNAEOTITIKOC OeKTNG BplokeTal avaueco OTO OTOOUO EKTIOUTING KOL O UL
WSD. T to Aoyo auto, n WSD Ba mpemel var CUAAEEEL TIANPOWOPLEC, HE Baon TIg
TEXVIKEC TIOU TIPOTAONKONW TIPONYOULUEVWCG, WOTE VO OTTOKAEIOTEL N TBAVOTNTO
UTIOPENG OTNV TIEPLOXT EVOLAPEPOVTOC TIOUTIWY TNAEOTITIKOU ONUOTOC, KOBIOTWVTOC
amoEATNTN TN YVWOoN TWV ISIUTEPWY XXPOKTNPLIOTIKWY TWV TNAEOTITIKWY ONUKTWV.

Me Tnv TEXVIK TNG avixveuonc Tou @Aouatoc elval duvath n eVpecn Twv
TNAEOTITIKWY  OTOBUWY TIOU  AELTOUPYOLV OTNV TEPLOXN. o TNV avixvevon Tng
TIOXPOUCIOC TNAEOTITIKWY ONUATWY TIPETIEL VA UTIOAOYLOTEL EVal KATWEAL ovixveuong
(detection threshold) &nAadr to eAaxloto eminedo onuotog Anwng te WSD, mou
onuadvel UTtoEEN TNAEOTITIKWY EKTIOUTIWY. TO KATWEAL ANPNG, Ttpo@avwe Sev glval
0TOOEPO OAAX PETABOANETOU OTATIOTIKA ovaAoya e T Bean tng WSD Kot TIG XPOVIKEC
LETABOAEC 0T SLEG00N TWV KUUAKTWV. Mot Toug SLPOPOUE LTIOAOYLOPOUC LIOBETETAL
KOWWOVIKN KOTQVOUN WE HECN TN KOl TUTIKA OTIOKALON Kol omtouTeltal oélomiotio
99.99% otnv avixvevon onuatwy DTT (Digital Terrestrial Television — Emtiyetar Wnoelokr)
TnAeOPAON), TIPOKELEVOL VO NV UTTAHPEOUV TIXPEUROAEC.
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H pebodoc e avixveuonc UTopEl Vo EQOPUOCTEL KAl VI E0WTEPIKOUG XWPOUC, EVTOC
Twv omolwy, Tar onuota DTT gapTwvtal ommd TN LETAROAN TWV ONUATWY €EWTEPIKK
AOYW OVOKAGCEWY OO €EWTEPIKA OVTIKEIUEVD, OO TN METABOAN TWV OITWAELWY
Steloduonc ato kTiplo (Building Penetration Loss — BPL) kot TEAOC, oo TN HETAROAN TwV
ONUATWY E0WTEPIKA AOYW OVOAKAGOEWY OO €0WTEPIKA aVTIKElpeva. Emertar amo
LETPNOELC, TO QTIOTEAECUOTO YIO T KOATWEALX OVIXVELONG O E0WTEPIKOUE XWPOUG
elvat mepimou -101 dBm yia otaBepec WSDs kot mepimou -140 dBm yia popntec WSDs.
Onwcg elvat pavepo, Ta eTimeda auT& elval eEXPETIKA XOUNAY, UE OTOTEAECUX VO
SUOXEPAULVEL PKETA N AVIXVEUCN TNAEOTITIKWY EKTIOUTIWIV.

Path 1.

sgal from OTT
transmiter qoes
diract 0 houss aend

Path 2 : <

signal to mobdle -
cognitve device < |

blocked by tal
buldng

Path 3
signal from mabile cogritive
Gevice 10 house aend

Eva GAO TTPOBANUA TToU EUPAVICETAL CUXVA 0TI OVPHATEC TNAETIKOWVWVIEC Elval TO
AEYOUEVO «TIPORBANUO TOU KPUHHEVOU KOUBOoU». OTIwg alveTal Kot 0TO SITAGVO OXNUQ,
n WSD elvatr advato va avixvewoel TNV UTIApEN TOU TNAEOTITIKOU ONPOTOC, OLOTL
QVOHETO OE QTN KA TOV TNAEOTITIKO TIOUTIO TIOPEUBOANETAL KXTTIOLO (PUTLKO eUTTOdLO. H
AUon yloe To TTPORANUA uTO elval N LINBETNON TTOAD XOUNAOU KATW@EALOU avixveuong,
SUOKOAEUOVTOC £TOL OKOUO TIEPLOCOTEPO TNV 0PN OWIXVELON TWV TNAEOTITIKWY
ONUATWV.

A@oU €Ea0@OAOTEl N 0pBN avixveuon Twv TNAEOTITIKWY ONUATWY, Ba TIPETEL v
UTIOAOYLOTOUV TO OPLat EKTTOUTING Twyv WSDs, WoTe va NV TIpOKAAOUVTOL TTOPEUBOAEC,
TOOO OTIC CUXVOTNTEC TWV TNAEOTITIKWY UTINPECIWY, 000 KO OE YEITOVIKEC CUXVOTNTECG.
Mo To {NTNUOE UTO LTTAPXOLY SVO YEVIKEC TIPOTEYYICELC:

e MeyloTn OXUC EKTIOUTING aveAoya LE TNV ToTtoBeatio: vTtoAoyldeTon N PeYLoTN LoV
EKTIOUTING VI KGO Beon AMPNC padlOTNAEOTITIKWY UTINPECIWY KABWC KAl Yo KGO
TUTTO/TGEN CUOKELNC

63



e XTOOEPN UEVIOTN LOYXUC EKTIOUTING: KATIOIEC OUOKEVEC (OTIWC (POPNTEC KAl OTATIKEC)
UTIOPOUV VO EKTIEUTIOVV [E OTOOepr) HEYIOTN OV €Ew OmO TIC TIEPLOXEC TIOU
TipootaTevovTal. AuTh N Auon exel etteyel amo tnv FCC (Federal Communications
Commission — HITA)

H mpwtn emidoyn Taupladel TEPIOCOTEPO OTNV TEXVIKI TOU YEW-EVTOTIOPOU HE BAan
dedopevwy. ‘Otav e@apuoleTal PE TNV TEXVIKN TNG avixveuonc (Lovo) odnyel og TToA
QVOGPOAT CUUTIEDXOUATAL.

Miat ocwtovoun WSD Bat TTRETIEL VAl aVIXVEVUEL TNV QTTOVoiat TNAEOTITIKOU CHUXTOC TOCO
OTNV QUECO KOVTIVA TNG TIEPLOXN 000 KAl OE UIX KOOI QmoaTaon oo outh. Ko o
VL0 TO TIPWTO LVTTAPX 0LV AUCELC (TL.X. XOUNAO KATWEAL avixveuanc), yla To SeVTEPO Sev
elval TOOO omAGL Ta TTPAYHATA. [EVIKA, LTIAPXOLV SUO AEITOVPYIKEC OTTAUTNOELG VIO TLC
WSDs:

e H ouOKeLN OV ETITPETIETAL VO AEITOUPYEL HECX OTNV TIEPLOXT) KEALWNC €VOC OTABLOU
EKTIOUTING KOLWVOU KOWOALOU.

e H cuokeun pmopel va AElTOUPYEl PECXK OTNV TEPLOXN KOALWNG €vOC OTaBuoL
EKTIOUTING N KOWOU KOVOALOV, HE TNV TPpoUTIOBECN OTL TIPOCTATEVOVTOL TA YEITOVIKK
KOVOALD.

Ol amouTNoelg auteg odnyouv atn onuovpyla (wvwv ealpeonc (exclusion zones),
SNAGSN LTTO-TIEPLOX WV OTIC OTIOlEC aTtoyopeVETAl N AstToupylar Twv WSDs, evTog T
TIEPLOXNG KGALWNG TWV TNAEOTITIKWY OTOBUWY. AKOUQ, OE TEpITTWON Asltovpylag, Ta
oplat eKTouTNG e WSD Trperel var kaBopidovtal amd tnv amootaon TS omod Tov
EKQOTOTE OTOOUO EKTIOUTINC TNAEOTITIKWY UTINEECIWY (000 UIKPOTEPN N ATTOCTAACN TOTO
LUKPOTEPN KOL N ETUTPETIOMEVN OXVC EKTIOUTNG Twv WSDs). M ilBavry Avon oto
TPORANUOt Twv TapePforwy elvar n vmoBonBnon pe o Baon SeSOUEVWY  VEW-
EVTOTILOUOU KOBWC KAL N CLVEPYATIO/VTOAAXYN TIANPOPOPLWY PETOED TToAMwWY WSDs,
WOTE VO VIVETAL EUKOAOTEPO KOl OKPLBECTEND N OVOYVWPLON TWV KOVOALWY TIOU Elval
KOTEANUUEVAL 2e TiepimTwon mou pioe WSD BplokeTal €€w omod TNV okTival KaAuyng
ekmopmwy DTT elvar, Tpo@avwg, oPKETA SUOKOAO VO OPLOTEL CWOTA TO KOATWPAL
avixvevonc. Ot TOPEUPBOAEC TIOU UTTOPOUVV VA TIPOKUOLV eTTNPEACOUY OPVNTIKA TOUC
OEKTEC, OE QPKETA LEYOAEC QTIOOTACTELC QIO TNV KABe WSD (TTOpoK & TW OXNUX).
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Broadcast tx
Detection Threshold FS
reached at this point ‘x’ Broadcast

coverage edge
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I |
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. I~.#  The threshold field strength level is reached at the point ‘x’
Inside of 4 WsD / s  The WSD lies beyond the point x’
WSD interference \ 1e W 1§s e_}onc the point .x ‘
‘zone’ \ 4 e The WSD interference zone still intersects the broadcast
\—‘3 ,, edge
SN - e  WSD interferers at points in the intersection of the

broadcast coverage area and the WSD interference zone

H AVon elvat va amo@oaoloTel (elte auTOVOUX EITE ETIEITA OTIO CUVEPYQCLO HETOED TWV
ovokeuwv) TOTe N WSD BplokeTal peoa aTtnV TEPLOXN KOAUWNG KOl &P OTTOyOPEVETOL
N XPNoN TWV TNAEOTITIKWY CUXVOTATWV Kol TIOTE BPIOKETAL EKTOC TNC TIEPLOXNC
KOAUWNG, OTIOTE KO TIPETIEL VAl LTTOAOYLOTEL N amooTtaon ™e WSD w¢ Ta onuela ota
Oplot TNG TEPLOXNG KOALWNG, WOoTe Vo LIOBETNBOLY KATAAANAOL TIEPLOPIOUOL aTNV
EKTIOUTI) TWV CUOKELWV. o TO OKOTIO QUTO OTALTETAL N yvwaon Slopopuwv
dedopevwy, onwe n Beon tou Topmov DTT kot Twv onuelwv TNAEOTITIKAG KOALWNG,
TIPAYUO TTOL SIEVKOAVVETAL LE TN LVEPYOOIX LETAED YeITOVIKWY WSDs.

OS&nNyoUuaOTE, €TOL, OTNV LTTORONBNON PECW TNC TEXVIKAG TOU YEW-EVTOTIOLOU, TIOU
TIPoUTIODETEL TNV LTIOPEN e Baonc dedopevwy, aTnV otola SlTnpouVTal oUTEC Ol
TIANPOPOPIEC. MO CLUYKEKPIUEVD, YOt VOl EIVOL EPIKTA Kol omoSOTIKA N AElTovpyla TwV
WSDs g€ ploe Tteploxr) Tov VTIAPEXoLY HeTadOoelC DTT elval amopaltnTn N yvwaon Twv
€€Nc SedouEVWV:

e TnC moloTNTaC KeALWNC ™G DTT 0 €0VIKO €mimedo e WA KOTOAANAN XWPELKN
avoAvon (. 100m - 100m).

e EVOC KOTGAANAOL KpLTnplou ylor TNV TOCOTIKOTIOINON Kol TOV TTPOOSIOPIOUO EVOC
QVEKTOU eTTESOL TIaPEUBOAWY OTIC uTtnEeatior DTT.

e TNC yeWUETPlAC TIOPEUROAER-«BULTOC» Yyl TNV OTolX T 0PI EKTIOUTIWV
LKOVOTIOLOUV TO OVEK T ETUTIES O TIUPEUBOAWV.

e TWV KATOAMNAWY THWV Twv Aoywv mpoatacia WSD-1tpoc-DTT Kot T KOATWEALX
UTIEPPOPTWONG  Tou  opldovtal  CLVOPTACEL  TOU  SLOXWPLOUOY  CLUXVOTATWY
TIOPEUPOAER- «BUUATOC», ) CLVOPTNOEL TNG ETLOUUNTAC AduBovOpEVNC LloXVOoC amo DTT.

65



e Mlag peBodoloylag ylor ToV UTIOAOYIOUO TWwV KATOANAWY  PUBULOTIKWY  oplwv
EKTIOUTINC TwV WSDs.

ZNUOVTIKA TIUPRUETPOC LETEPNONC TN IKOWOTNTAC EVTOTIOUOU ekTtopmiwy DTT elvon n
TBavOTNTO evToTILOPOL DTT, dnAadn, n TBavoTnTo e TNV ottola evag dektne DTT Ba
AELTOUPYEL CWOTA OE IOt CUYKEKPLUEVN TOTIOBED(D, e ANt Aoy N THBVOTNTAL LE TNV
oTolat TO pECO TOLUNTO ETUTESD ONUOTOC ElVOL XPKOUVTWC HEYOAUTEQO OTIO EVX
EAXXIOTO QMOUTOVHEVO eTtiTESO. To peEYEBOC OUTO XPNCUOTIOLEITAL Yot TO OXESIACUO
SIKTUWV DTT Kol PELWVETAL TIOPOLOIor TIOPEUROAEWY, HE OTTOTEAECUO VO UTIOPEL VO
XPNOWOTIOINBEl WC KPLTAPLO TIPOTSIOPIOUOY TWV KATOAANAWY PUBULIOTIKWY 0Oplwv
EKTIOUTING TwV WSDs Tou Aettoupyouv ge cuxvotnTteg DTT. Ot Sixpopol LTTOAOYICLOL
TIOU QTTOUTOVVTOL B TIPETIEL, OTIWC EYPAPN KO TIPONYOLHEVWE, VX TIPOYLATOoTIoNB0VY,
TOOO yla TNV TIOPEUPOAN KOWOU KaVOAIOU, 000 Kol YIX TNV TIAPEUBOAN VEITOVIKWY
KOVOALWY, WAOTE VO N SNUIOUPYEITAL KOvEVD OTIOAUTWE TIPORANUO OTIC TNAEOTITIKEQ
uTINPEalEC.

Juvoylidovtog, eldopue OTL N TPOTTACIor TWV PASIOTNAEOTITIKWY UTINPECLWY QTTAUTEL TO
OLVOUOIOUO  TWV  TEXVIKWY  QaVIXVELONG KOl YEW-EVTOTIOUOU, TIPOKELEVOU VO
EVTOTIOTOUV TUBOVEC PASIOTNAEOTITIKEG EKTIOUTIEC OTIC TIEPLOXEC avamTuéng WSNs, va
UTIOAOYIOTOUV TOL HEYIOTOL ETITIESO ETUTPETIOUEVNC LOXVOC EKTIOUTING TwV WSNs ko pe
OUTO TOV TPOTIO VO EETIEPOOTOVV TO OTIOLX TIPOPBANHOTA UTTOPEL VO TIPOKUOLV.

10.4.2 Mpootooia twv PMSE atn (wvn 470-790 MHz

O 0pog PMSE KOAUTITEL TIOAAG SLOUPOPETIKA ACUPUATO CUOTAUOTO TIOPOYWYNG
OTITIKOOKOUOTIKWY  €KONAWOEWY  (CUVOUALEC, TLUVEVTEVEELS, OeaTPIKEC TIOPAOTAOELC
K.ATL) TIOU AElTOUpYoLV Ot evar TIANBoC (wvwv ouxvotntag. Mo Bepota mpootaaiag
TIOPEUBOAWY EVOLAPEPOLY, KUPLWC, Ol CUOKEVEG TIOU XPNOUoTIolouy Tn {wvn 470-862
MHz (PWMS — Professional Wireless Microphone Systems), oTi¢ oTtoteg meptAapBavovTat
TOL QOUPUATO UKPOPUWVA (CLVNBWC XEPOC 1 CWHATOC), cuaTtnuaTa In-Ear Monitoring
(IEM) kot OAAt cuOTAPOTOE NXOL  CLPTEPAUBAVOUEVWY OTOBEPWY  OnuEeloV-TIPOC-
onueto (evEewV ylor CUVELOPOPAE OTNV TPOPOSOCIX TWV TIPOYPALUATWY. TaX ONUEPIVE
OLOTAPOTO UTOU TOL TUTIOU XPNCLUOTIOIOVV GVOAOYIKN SLapop®wan FM, Ttpokelpevou
Vo HETaG0BEL pe a€lomioTior LWNANC TTOLOTNTAC NXOC, LE TN XPNON KEPOLWY, (POPNTWV N
oTaBepwy, LPoug 1.5m = 10m A akopa kot 30mM KXTa TIEPITTWON.

Evoc Tumikog avaroyikog FM Sektng PMSE €xel evauaBnolor mepimou -110 dBm ko
entirmedo RF owyng (RF squelch threshold — o nxog dev akolyetal) Tepimou -95 dBm. To
EAXXLOTO OTIAUTOUPEVO €TITTESO ONUATOC Yl X0 LPNANC TtoloTNTaC lvat ouvnBwg -95
dBm pe amattovpevo Aoyo C/I 20 dB yix Tov onuepvo avohoyiko FM e€omAloud (eVpoc
{wvnc 50-200 kHz). Tao Wnelaka cvotnuota (Me RF evpoc Cwvng pexpt kat 600 kHz)
LUTTOPOUV VO AEITOLPYOUV LE XOUNAOTEPO ETUTTESA ONUATOC OVAAOYOL UE TO OXNUO
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Stapoppwonc. H mapeufoArn ou emitpenetal omod Tic WSDs Ba TipeTel va elvat KETw
oo T =115 dBm oto &dektn PMSE, omtwe mpoTteiveton otn ovotaon ETSI TR 102 546.

Akoun, otn ovotacn ETSI TR 103 058 SIGeTal N TOPOKATW UAOKO VIO T HEYIOTO
emtimeda opeuBoAng e eva dektn PMSE evpouc (wvnc 200 kHz.

PWMS Receiver: Maximum Interfemce Level [dBm@500hms] @ ChBw=200kHz

50 o PR e £0
E— N £ st

<70

I

-115 15

Mo Tov KABOoPIOUO TWV HEYIOTWV ETUTPETIOPEVWY ETUTTIESWV TNG LOXVOC EKTIOUTIAG TWV
WSDs Ttou AELTOUPYOUV O Lo TIEPLOXN, XWPIG va SNUIOVPYOVLVTAL TIPORANUOTO OTIC
eTiikolvwviec PMSE Bar mpemel va e€etaotouv Tplar kVplae atolxela. Auta elval To
TIO0OOTO TIPOOTACIOC TOV EKACTOTE CUOTNUATOC PMSE, ot aMWAELEC LloXVOC HETAED LLOG
WSD ko evog Sektn PMSE (Tou «Bupoatocg», dSnAadn, Twv TopeUBoAWY) KabBwc Kol Nn
OTOHOVWON TWV KEPOUWY AOYW TNG SlopopaC OTNV KOTEUBLVTIKOTNTO KOl TNV
TIOAWON PeTagy TouC.

[MPOKEWEVOL VO XPNOWOTIOINBEL N TEXVIKA TNC aviXveuong, auTd Tou Bor TIPETIEL VA
TovioTel Wladtepa elvat OTL poe WSD pmopel povo var avixveuoel Tov Tiouno PMSE ko
OXL TOV &EKTN, TIoL elval Kot To «BUpo» Tou xpeldleTan TpooTaoia. o To TPORANUa
QUTO £x0LV TIPOTABEL SUO AUTELG, N TIPWTN APOPA OTOV EUTIELPIKO TIPOTOIOPIOUO TOU
KATWEALOU avixveuaonc xpnoLOTIoWVTOC T peBodoAoyiar emtiduong Tou TpoBAAUATOC
TOU KPUPMEVOL KOUBOU, evw N OeVTEPN QPOPa OTO BewPNTIKO UTIOAOYIOUO TOU
KOTWEALOU, XPNOLOTIOWVTOC TN (PUOLKT YEWUETPIA TNC EKXOTOTE £@aPLOYNC PMSE.

Avohoya E TO CeVAPLO e@appoync PMSE, mtpokUTITEL peyaAn Slapopotoinon ota
OTOTEAECUOTA TIOU  €EXYOVTOL OXETIKA HE TO KOTWEAL avixveuonc (SlatnpuwvToag
oToPepd Tar peyiota emimeda mapeuBoAng otar -115 dBm), auto, opwe, Tou Taldel
LEYOAO POAO  elval N Sloopd Twv omwAslwyv  dxdoong avopeca ot (evén
TiapepBoANg (amo tnv WSD mpog to Sektn PMSE) kou otn (evén avixveuong (oo tov
Tiouno PMSE mpog tnv WSD). Av An@Bouv urtown mopodike StaelPelc Rayleigh, tote
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TO KATWAL 0VIXVELONC TIPETIEL VO EIVOL TIAPA TTIOAU XOUNAG, XALNAOTEPO Kal Ao TO
entimedo BopuPou Twv WSDs, KATL TIOU KAVEL QLT TNV TEXVIKN TNG avixveuonc
TIDOKTIKX  OVEPLIKTN. 2ZNUELWVETAL, TEAOC, OTL Elvol omopadTnTOC Kol O TOKTIKOC
ETIAVEAEYXOC TOU TIEPIBGANOVTOC (KGBE 2 SeLTEPOAETITA, OTIWC TipoTelvel N FCC), uiog
Ko lval TTOAU SLopOPETIKN N avixvevon onuatwy PMSE omo onuoata DTT, S0TL Ta
Sevutepa Paoilovtal o SeKTEC evpelag dwvng Kol Yl TNV avixveuar Toug cuvnBwg
ovaNTETOU KATIOLO XOPOKTNPLOTIKO TOUE, VW Ta onuator PMSE glvat omAd, avahoyika
SlaopPWHEVO KT FM Kot avixveVLeTal eite n atevnc {wvng EVEPYELX TOUC, ElTE eva
ONUa TUAOTOC,

[l TN €QOPUOYn TNG TEXVIKNG TOU YEW-EVTOTUOUOU WE TpooBaon o ux Baon
Sedopevwy Tar TiBavar oevapla eapuoywy PMSE pmopouv va taéivounBouv ae SUo
KUPLEC KATNYOPLEC:

e JTaBepeC  eyKOTOOTOOES  Oeatpa, oTtouvTtio ko  Ou  epoapuoyeg  PMSE
XPNOLOTIOLOVVTOL TIOAU CLUXVA 1 KAl KAONUEPLVAL

e [1POCWPLVEC EYKATAOTAOELC: EKOETELC, ABOANTIKA YEYOVOTQ, GUVEVTEVEELC.

MveTal avTIANTITO OTL POVO OTNV TIPWTN Katnyoplar elvat Suvatr) n e@opuoyn Tng
TEXVIKNG TOU YEW-EVTOTIOHOU, HE ONUIOLPYIX TIEPLOXWY TIPOCTOIRG YUpW OTO TIG
epappoyec PMSE, ot omoleg amayopeveTan n Aettoupyla Twv WSDs.

H TexVIKN TOL QOPOUL EKTIOUTING WTOPEl, emiong va Swoel kamolx BonBelar atnv
OTOPLYN TIOPEUROAWY. 1O CUYKEKPLUEVD, HE TNV TEXVIKI TOU OTIEVEQYOTIONUEVOU
Papov propel var dSnuovpynBel Ll «PoVoKa TIPOOTACIaG» YUPpW OTO TIEPIOXEC
e@apuoywv PMSE, pelovekTel Opwe 0To OTL amauTel opKeTn LoxL RF Kot Kamolo paoua,
TIPAYUX TTOU EAXTTWVEL TN CUVOAIKI) POCUATIKA amodoon Kal SnUoVpyel aKOPA UL
Tinyn ToEeUBoAwY. Ot GANeC SVO TEXVIKEC (TOU EVEPYOTIOINHEVOU (PAOOL KAl TNG
XPNONG TOU ONUATOC TOU (PAPOL WC THAOTO) £XOUV TIEPIOTOTEPA TIPORBANUOTOl KOL YL
TO AOYO OUTO OEV CLVIOTWVTAL.

Mot AVon oTar VW TEPW TIPORANHOTO THBOVWY TIOPEUROAWY, TIOU KEPSICEL TUVEXWC
£dapog SEBVWC, elval N ammddoan KATIOWWY KAVOALWY TIOU SEV X PNOIUOTIOLOUVTAL OO
uminpeoteq DTT mpog xpnon povo oe epoapuoyeg PMSE  (safe-harbor channels, &ev
ETUTPETIETAUL O QUTA VA AELTOUPYoLV WSDs). MepIKEG ETIIAOYEC LAOTIOINONG CUTNC TNG
TIOALTIKNC Elval oL €ENC:

- Eva 1) TEPLOOOTEPO OTOBEPE KOWOALX UTTOPOUV Vol SIATEBOVY O X XWPX 1 [
Tieploxn (omiBovo AOyw TNG @UONC TOU OXeSIOOUOU TWV LTINPECIWY TNAEOPXONG
OXETIKA PE TNV KATAVOUN TOL (PACHUATOC).

—'Eva 1) TeplooOTEPO KOAWAALX TwV oTtolwyv N Bean oAA&CEL CUUPWVO LE TNV UTIaEEN
ekmopmwy DTT og kA&Be Teploxn.
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—Evac SUVOUIKA OUEOUEIOVLEVOC OPLOUOC KOVOALWY  (UTTOPEL Vol TIPOOapUOCETAL
OLLPWVO UE TO XWPO, TO XPOVO KAL TIC TIEPIOTATELC).

H Texvikn safe-harbor umopel va xpnowomoinBel kot pE YEW-EVTIOTUOUO KOl WE
avixveuan. AveEapTnTa amo TNV TEPITTWON, OUWC, KOAO Ba elval var UTIGPXEL O KOBE
epapuoyn PMSE eotw eva safe-harbor.

2uvoPldovTag Ta TIPONYOULEVE, TIPOKUTITEL OTL N TEXVIKN TNG BAonC SeSOUEVWV VEW -
EVTOTUOLOU  (padveTal n TO TAPOTA AUON VX TNV ommo@uyn TapeUBoAwy o
epappoyec PMSE. H texvikn tTng avixveuong dev evdeikvutal, SIOTL TO PAVOUEVO TNG
TIOALSIAOPOUIKNG SLASOONC TIPOKOAEL TUXAEC SLOAEIPELC OTON ONUOTA, EVW TIOXPOAANA
ot WSD umopoUv var avixveloouy JOVO T CHUOTO OO TOUC TIOUTIoug PMSE kot oxL
TOUC OEKTEC OL OTIOLOL TEAIKK

UTIOPEPOLY MO TIC TaPEUPoAEC. Emtiong, n Texvikn tou @apov (beacon) xpeladetol
TIOPOLC (CLUXVOTNTQ, OXVG) Ol OTolol KOBLOTOUV KOl QTN TNV €TAOYN OCUPOPN.
Ouwg, patvetal OTL N eloaywyr eVOC TOLAXXLOTOV safe-harbor amoTeAel por onuavTIKA
BonBela, el8IK& O TIEPIMTTWOELG PN TIPOYPUUUATIOUEVNC XPNONG EQOPUOYWY PMSE.

10.4.3 TMpootooia ¢ Padioaotpovopiog otn (wvn 608-614 MHz

Mot GAAN adelodotnuevn vmnpeoia Tou emnpeadetal amo T Asttovpylar Twv WSDs
elvat n Padloaotpovouia (Radio astronomy — RAS), n omola katohapBavel tn (wvn 608-
614 MHz (kovat 38). Mpokelpevou va amopeuxBouy ol TapeUBOAEC, elval amopadtnTn N
LEAETN Twv OITEPWY  XOPOKTNPEIOTIKWY  TNG UTINPECiaC auTng OMwe oUTA
TIPOKUTITOLV OO TN cuotaon TNC ITU-R RA. 769-2. ETOL, £X0OLUE TOV TIOPOKATW THVOKA:

TpOTOC TIAPATAPNONG Emtimeda mpootoaoiog
Single dish -253dB(W/m?Hz) pe xpdvo ohokApwanc 2000 s
Single dish -259.3 dB (W/m?Hz) ug xpdvo ohokApwaonc 10 h
VLBI(Very Long Baseline Interferometry) -212 dB (W/m?Hz) pe xpovo olokAnpwang 10 ps
YupBolopeTplo -236 dB(W/m?Hz) ue xpovo olokAnpwaong 1s

Omwg Kat TIpoNYoLHEVWC, EVOLAPEPEL TOTO N TIAPEUBOAN 0TO (Sl Kaval (MopepoAn
Kowou kowohlou — CCl) pe tn PadloooTpovoula, 000 Kal n ToPeUBOAN OTA YEITOVIKK
KaVOAL oV TG (MopepBoAN YEITOVIKWY Kavawy — ACI).

Mo TNV Tpwtn TepimTwon, AauBavovtag unmown To utoTBepevo eupoc (WVNg TWV
WSDs ota 5 MHz, n péylotn mukvoTnTor pOoNg LoXVOC OTIC TTEPLOXEC RAS elvau:

TpOTOC TIOPATHPNONG Emtimeda mpootooiog
Single dish -186dB(W/m?Hz) e xpdvo olokArpwang 2000 s
Single dish -192.3 dB (W/m?Hz) pe xpdvo orhokApwaong 10 h
VLBI(Very Long Baseline Interferometry) -145 dB (W/m?Hz) pe xpdvo ohokAnpwong 10 ps
YupBolopsTpio -169 dB(W/m?Hz) e XpOvo ohokApwaonc 1's
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AUTEC Ol TWEC PTTOPOUV VO LETXTPOTIOVV OTIC OKOAOUBEC TWEC TNG MEYLOTNG EVTAONG
Tou TapepuBoropevou Tedlou (elval ONAGGN TO LEYIOTA ETIITPETIOUEVL ETUTIESO LOXVOC
EKTIOUTING TwV WSDs):

TpOTIOG IOPATHPNONG Ertimedo mpootaoiog
Single dish -40.2dBuV/m pe xpdvo ohokAnpwonc 2000 s
Single dish -46.5 dBuV/m pe xpdvo ohokAnpwaonc 10 h
VLBI(Very Long Baseline Interferometry) +0.79dBuV/m pe xpovo orokArpwong 10 s
YupBoropeTplo -23.2 dBuV/m pe xpdvo oAokAnpwanc 1s

H AVon Tou TPOTEVETAL Yot TNV OTIOPLYN TIAPEUBOAWY KOWOU KAVaAIOU €lival o
XWPLIKOC SLOXWPLOUOC HETOED TwV TEEPLOXWV RAS kat Twv WSDs. ATIO TIC Ttapamovw
TWHEC, TIPOKUTITOLV Ol TIOPOKOATW OTMOCTACEL OLOXWPELOUOL Yot KaBe Tepimtwon

e@apuoync RAS.

__ Protection of RAS (in TV Channel 38) from WSDs (in TV Channel 38}
¥

7l

WED EIRP (d8m)

L
20 A0 350 <0 450 s00

50 o :
nce from RAS (km)

Separation dista

Mo TN SeUTepn TEPIMTWON, ONUOVTIKO POAO OTOUC LTIOAOYLOPOUC Tadlel 0 AOyOC
ACLR(Adjacent Channel Leak age Ratio — Adyoc Alxppong lettovikou Kovohiol — to
KAQOUO TNG OUVOAIKNG EKTIEUTIOMEVNG LOXUOC oG WSDs Ttpog TNV 1OXU TIOU EKTIEUTIETAL
0€ KOVOALX VELITOVIKA TOU eVolapepovTog). H xpnon tou ACLR ETITPETEL TN UEAETN
TIOPEUBOAWY POVO Y Ta KavoAlx 37 kot 39 (mAnolov tou 38 dnAadn), evw ylo T
UTIOAOLTTOL ATTOUTELTOU SIUPOPETIKOC TPOTIOC LEAETNG,

ETol, ol EAAXIOTEC AMMOOTACELC S WPLOUOU VIO TA KAVOALX 37 Kol 39 omOoTUTIWVOVTAL
otov €€Nc Ttivokat:
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2 Protection of RAS (in TV Channel 38) from WSDs (in TV Channel 39)
H : H ; Single dish (2000s)

i Single dish (10h)
| = VLBI(10us)

rtarferometary [15)

WSD EIRP (dBm)

i i j i i i j

[t} ] 10 15 20 28 30 35
Separation distance from RAS (km)

JXETIKAL LE TN XPNON TWV KAXVOALWY 37 Kol 39 ouoTHVOVTOL T TIOPOKATW:

e [l cwTovopec WSDs: ta kowvaAlor 37 ko 39 Ba ipettel va e€oipeBovy eVvTeAW omo T
SaBeoiua tpog xprnon oo T WSDs.

o [t WSDs eheyxoueveg amod o Baon SeSOUEVWY YEW-EVTOTIIOMOU, TIPOTEVOVTOL
TIEPLOXEC TIEPLOPLOPOV TNG XPNONC TOUC LE BAON TO ATIOTEAECUNTO TWV THUVOAKWV.
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10.4.4 TpooTooior KvnTwV/oTaBEPWY LTINPEECLWV OTLG (WVEC YEITOVIKA Twv 470-
790 MHz

ErimpooBeTar pe tnv mpootocior Twy utnpectwy otn (wvn 470-790 MHz, ot WSDs
TIPETIEL VO TIPOOTOTEVOLV KAl TIC NON UTIAPXOVTEC UTINPECIEC OTIC VEITOVIKEC QUTWV
(wvec. H Cwvn 790-862 MHz avopeveTow va XpnolotoinBel evpewd vy dlKTua
KIVNTWV ETIKOWVWVLIWY TIOAU cuvtopa. H Cwvn 450-470 MHz nén xpnoluototeital
ONUEPQ OO KIVNTO cuoTHUoTa cupteplAappavouevng tng IMT (Interactive Machine
Translation — AladpaoTikr) MeTag@paon Mnxovng) o€ HEPIKEG EUPWITIIKES XWPEC.

10.5 AuvaTOTNTEG KOL XOPOKTNPLOTIKG TwV WSDs

Exouv peAeTNBel Slpopeg TBAVEC KATNYOPIEC CUOKELWY, TEVAPLO AELTOUPYIOC Kal
YVWOTIKEG TEXVIKEC TIOU UTIOPOVV Vo XpnotpotioinBouv yiae Tig WSDs e okomo tnv
€UPECN TWV OTAITACEWV TIPOOTACIOG TWV LTIPXOVTWY UTINPECIWY. H xpnon kot T
AELTOUPYIKG XOPOKTNPLOTIKA TWVY CUOKEVWY OUTWYV SIPEPOLY LETAED TOUC, QVOAOYX
LE TO OV XPNOLUOTIOLOVVTAL OTIO EVOV TIAPOXO0 SIKTUAKWY VTINPECLWY, OTTO eVav 1OIWTN
KOTOWOAWTN N oV OmOTEAOUV HEPOC €vO(¢ ad-hoc OkTuov. Mo To AOyo QuTO,
TIPORAETIOVTOL TPELG YEVIKEC Kartnyopiec WSDs:

e [1POOWTIKEC/(POPNTEC
o OIKIOKEC OUOKEVEC/CUOKEVEC YpaPeiov
e [SIWTIKA Ko Snuoola 2nueta MpdoBaonc (Access Points)

Mo TIc SUO TIPWTEC KATNYOPLEC CUCKELWY TIPORAETIETAL OTL Bal AEITOVPYOUV TE XOUNAO
vYPog, mepimou 1.5 m, TTaPOAO IOV PTTOPEL VOl XPNOLMOTIOINBOVV Kol 08 PEYOAUTEPC LN
(TL.X. OTO €0WTEPIKO KTIplwV). Mot TNV TPITN KATNYOoplor CUOKELWY AVOUEVETAL OTL Ba
AELTOUPYOLV OE QPKETA LPYNAOTEPO anpela, yia Ttopadetypa 10 m we 30 m.

Ol TIPOCWTIKEC/(POPNTEC CUOKEVEC Bt TIPETIEL VAL EVAL TETOLOU (UIKPOU) pEYEBOUC TTOU
VO UTTOPOUV VO (PEPOVTAL OO HEUOVWHEVOUC XPNOTEC, OTIWC TL.X. OE KIVNTA TNAEQWIVQ,
media players kat laptops. Ot mBavec epappoye elval euputatec (Internet, online
video/audio streaming, €TIKOWVWVI CUOKEUNC E TUOKEUN YLt NAEKTPOVIKEC TIANPUWIES
KOl EQOPUOYEC €VTOTUOMOU K.o). Ol OUOKEVLEC Bor PTTOPOUV v TIEPIAQBAVOLV
TIOUTIOSEKTEC KAl Yla CUXVOTNTEC EKTOC TNG Cwvng Twv 470-790 MHz kou Ba TTpeTel va
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AELTOUPYOULV OTIOLSNTIOTE UTTOPOUV VA TIAVE OL XPNOTeC Touc (oTtiTi, ypapeia, Spouol,
MMM, cUTOKIVNTO K.ATL).

Ol OIKIOKKEG OUOKEVEC/TUOKEVEC Ypapeliov Ba elval oxedlaoueveg va BplokovTtal oe eva
LEPOC, OTIWC TLYX. TNAEOPAOTEL, CUOKEUEC eyypa@ng Blvteo k.o Me tn xpnon Twv
whitespaces elval dSuvath n mapoxn Bivreo vPnAng mowTNTAC KaBWC Tiong Kol O
SLOUOLPACHOC N N LETAPOPX TIEPLEXOUEVOU TIOU BPlOKETAL TOTIK& OmMOBNKELUEVO OTO
OTUTL 1) OTO YPOPElD. XAPOKTNPLOTIKA TIOXPAOELYLOTA EQPOPUOYWY €lval n Ttopoxn
TNAEOTITIKWY LTINPECIWV LE XPNON ETIAVAANTITWY O TIEPLOXEC TTOL AOYW TN WNPLOKNG
LETABRaONC SV KOAUTITOVTAL TIAEOV, KOBWC KOl N OTTOUOKPUOWEVN LETPNON (remote
metering).

TENOC, OXeTK& pe TNV Tpltn Kotnyoplor cuokeuwy, elval TBOVO, PEAAOVTIKE, VO
UTIAPXOLV  IOIWTIKG onuelae poofaong cav  Tta onuepwva Wik APs, 1ou  Ba
EKPETOAAEVOVTOL TIG HELWHEVEC OTIWAELEG SLAOOONEC AOYW XOUNAOTEPWY CUXVOTATWY
Kol Ba TPOOPEPOLY LEYOAUTEPN OKTIVOL KEAALWNG, TL.X. LEoa O KTipla. Ettiong, uttdpxel
N SuVOTOTNTA VO XPNOWOTIOINBOUY TETOW CLOTNUOTA YOt TNV TIapoxn Internet oe
OTIOUOKPUCHEVEG N OyPOTIKEC TIEPIOXEG N OKOUO KO Of QOTIK& TieporiovTa. Ot
otaBpol Baong cuTWY TwWV CUCTNUGTWY B elval oTaBepol Kol Ba cuvdEoVTAL UE TO
SIKTLO KOPUOU PECW TLX. OTITIKWY VWV N OKOUX KO LE QOVPUATEC OnUEloV-TIPOC-
onuelo (eVEeLC xpnoloTIoWVTAC Ta whitespaces.

[l TNV QVTILETWTILON TWV TIOPEULOAWY, QVAUECO OTA OAAQ, EVOL EVEPYETIKOG KOl O
KOBOPLOPOG TWV XOPOKTNPIOTIKWY EKTIOUTING Twyv WSDs. Akoun, dev elvatl Suvatog o
OKPLBNC TIPOCBLOPIOPOG TWV TEXVOAOYLWY TIOU UTIOPOUV V& XPNOLUOTIOINBoVY, OUWC
padveTal OTL ol Texvikeg OFDM, koBwg kot cvothuota TDD 1y FDD, elval ot 1o
OTOSOTIKEG KAl OELOTILOTEG ETUAOYEC, KOBWC LTIAPXEL NON N OXETIKN EUTELPlal oo TN
XPNON TOUC €6W KA APKETA XPOVIX 08 SIAPOPEC AANEC EQAPOYEC,

Tpla elval To ONUOVTIKOTEPA XXPOKTNPIOTIKG EKTIOUTING Twyv WSDs, Ttou emtnpedlouv
TNV TIBAVOTNTA TIXPEUROAWV:

e In-block power limit: Otav poe WSD Aettoupyel og evar KeVO KowaAL, To in-block power
limit koBopllel moOoN oYXV PToPEl Vo eKTEUTIETAL OTO €VPOC (wvNnNC oVTOU TOU
KoOvoAloU. ‘OTav  eva KOVOAL VEITOVIKO OTO KEVO  €lval KOTEANUUEVO OTO UL
TIPOOTATEVOUEVN LTINPETia, TO in-band power limit uropel va cuoxeToTel te To emtinedo
LOXVOC TWV CNUATWY TWV YEITOVIKWY KOVOALWV.

e Out-of-block power limit: AuTO koBopllel TTOON OXVC UTIOPEL Vo yivel avekTh o€
KOVOALO YELITOVIKO OTO KEVO KAVOAL AUTO TO Oplo eTtiong utopel vor ouvoebel pe To av
KO TIOU UTIAPXOLV TIPOOTATEVUEVEG UTINPECIEC O VEITOVIKG KAVOALO KO TTOL Vol T
eTteda 1oXVOC TWV CNUATWY CUTWV.
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e Bandwidth: To eVupog (wvng Twv WSDs, peoa 0To otolo yivetat n petadoan, kaBopldel
TNV TTUKVOTNTA LOXVOC, N oTtolar e TN Oelpa TNC emtnpeadel TNV TiBavn emtidpacn Tavw
OTIC TIPOOTATEVUEVEC UTINPETIEC.

Omnwe eyppn Kal TTPONYOLHEVWCE, TPELC EVAL Ol BOOIKEC TEXVIKEC QVTIHETWTILONG TWV
TIOPEUBOAWY  TIOU  dnulovpyoLVTAL omod TNV TBavr Xpenon Twv  whitespaces.
E€eTaovTaC TIC TEXVIKEC QUTEC MO TN OKOTULA Twv WSDs, UmmopouE vor KaTohn&oupe
O€ QUUTIEPAOUATOl OXETIKA UE TO KATA TTOOO E(VAL TIPOKTIKG EPIKTY) KAOE ULl TEXVIKT).

ETOL OXETIKG UE TNV TEXVIKN TNG avixvevuong, onUELWVETAL OTL N evawoBnaola Twv WSDs
yloo DTT petadooelg eival mepimou -20 dBm. TexVIKEC Kal TIPOKTIKEG SUCKOALEC (TTOAU
LEYOAO €VUPOC CUXVOTATWVY QVIXVELONC KOl EKTIOUTING/ANWNG, LN OUOLOKATEVBUVTIKN
kepador K.o) 0dnyouv Of PElwPEVN amodoTkOTNTA Kepalag, TG Taéng Ttwy -10 dBi.
Ertlong, apvntiko poro maddouv 0 TOPOYOUEVOC OTIO T ECWTEPIKA KUKAWHPOTX TNG
WSD nAekTpovIikOC BOpuBoC, KaBWC Kol 0 «avBpWTIVOC» NAEKTPOVIKOC Bopufoc (man-
made noise — AOyw TwV SIPOPWV ACUPHATWY ETIKOWWVLIWY TOU aVBPWTIOU) TIOU EXEL
amodelxtel 0Tt emnpeadouv TN AMWn DVB-T kot DVB-H onuatwy. Adyw ouTwy, KaBuwg
KO OAAWV TIOPOYOVTWY, N TIPAKTIK UAOTIOINON TNG TEXVIKNG TNG avixveuong odnyel oe
LElwpevn evouoBnolor Twy  WSDs Kot WOAloTor NG T&ENC Twv  dekadwy  dB.
JuvoldovTog OAa TO TIOPATOVW, TIPOKUTITEL OTL N TEXVIKA TNC aviXveuong amo povn
™C &g Slvel KOWOTIOINTIKA  OTOTEAECUOT, E€TOUEVWC Bar Tipemtel ot WSDs  va
XPNOLLOTIOIOVY  €Va CUVOLOOUO TEXVIKWY, KATL TIOU XPEG(ETOL OUWC TIEPAUTEPW
EPEVVEC.
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10.6 EQOpuoyEC TIOU PTTOPOUV VO ETTWEPEANB0LY oo Ta whitespaces

Mo va exel olor oToladNTIOTE UEAETN OXETIK& HE TN xPNon Twv whitespaces, lval
avayKalog 0 UTIOAOYIOHOC TOU TEAKG SIBECIUOV TIOOOU (PAOUATOC TIOU UTIOPEL Vo
o&loTolnBel TPOKTIKA. YTI&PXOUV TTOAAOL TTapayovTeC TIou KaBopllovv To €VPOC TOU
SlaBeoiuov PACUOTOC OTIwC, N Texvoloyla Twv WSDs, n tomoloylar TG TEPLOXNC, Ol
TIEPLOPIOUOL TWV YEITOVIKWY KovoAlwy DTT, n UTtapén 1 un Twv UTTOAOTTWY UTINPECLUWIV
(PMSE, RAS, ARNS, kwvntec/otaBepeg umnpeoteq) K.o. Tor TTOPOKATW SLOYPAUPOTA TIOU
dnuwovpynBnkayv amo Tty ECC amoTtumwyvouy TNV oXEon TN TTooOTNTAC TOU €UPOUC
TOU (PAOPOTOC QUTOU WE TO TIOOOCTO KOALWNG TNG TEPLOXNG TO TOCOOTO TOU
TIANBLOLIOU Kol TNV OXV EKTIOUTING Twv WSDs. 2nuelwveTon OTL Sev exel UeAeTNBel n
eTidpacn TWV TOPEUBOAWY TWV UTIOPXOVTWY LTINPECIWY TIPOC TIC WSDs, eTtopevwc,
TO OTTOTEAECUOTOL EIVOL TTLO ALOLOOOEN OTTO OTL TIPETTEL

XNHOTIKA SLoty DOUUOTO

lllustration (fictive example) of a recommended form of presentation
of the estimated amount of free spectrum

100.0% 4—o——a—y
- o 2 Q._‘_‘_‘\
5 .
2 900% <
8 Mo
2 80.0% -
]
& 70.0% A
5 K
£ 60.0% \
3 .
E  500% .‘
o
% 400% Y
» .
= 300% \
: 20.0% L
-] 0% -
- x
by II\
e 100% Y
& -
] 00% .
3 0 32 64 96 128 160 192 224 256 288 320
B

Amount of potentially available spectrum [MHz]

75



% Population with >x axis amount of free spectrum

100.00%

90.00%

80.00%

70.00%

60.00%

50.00%

40.00%

30.00%

20,00%

%Coverage area with > x axis amount of free spectrum

10.00%

0.00%
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of the estimated amount of free spectrum

Amount of potentially available spectrum [MHz]

10.7 ATOTIELPEC XPNONG KEVWY CUXVOTATWV

Onwg eypaPn Kol TIPONYOUHEVWCE, £XOUV UTIAPEEL SIAPOPEC TIPOTACELG YLt TN XPNoN
TWV KEVWV. 2TIC HIMA, ol ouxvOTNTEQ Ylor aVOAOYIKA TNAEOTITIKY peTad0ooN ATaw amod 54
MHz wc 806 MHz (54-72, 76-88, 174-216, 470-608 kou 614-806). Me tn SlakoTm Tou
QVOAOYIKOU OAUOTOC Kol TN PETABoon otnv Wnelakr tnAedpacn, otic 12/6/2009, ol
TNAcomTIKol oTaBpol UTTOXPEWBNKOV V& AEITOUPYOUV OE CUXVOTNTEC PETOEY Twv 54
MHz kot 698 MHz (kowvoAla 2-52). ATO TOTE GPXIOOV VO TIPOOMPEPOVTAL OTOUC
KOTOQVOAWTEC LTINPECLEC aoVPUATNG €VPULIWVIKAC HETAO00NC OTIC KEVEC TIAEOV
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OLXVOTNTEC. ATIO UOVEG TOUC QUTEC Ol QUXVOTNTEC Sev Elval SUVOTOV VA KOAUOUV
€UPUCWVIKEC LTINPEOieC TIou NON  TIOPEXOVTIAL QTO  SLAPOPOLE  TIOPOXOUC  HE
TNAEPWVIKEC OTOBEPEC YPOUUES. Tlal VO UTTOPECOLY VAl OVTAYWVIOTOUV TIC UTINPETIEC
QUTWY TWV TIAPOXwv Bat cuvdLOCTOLVV TIC White-space cUXVOTNTEC PE oLTEC Tou Wi-Fi.
Opwe,  Kkuplwg Beatpikol Topaywyol Kol Topoywyol  oBANTIKWY — YEYOVOTWY
TPOOTIAONOOV V& GKLPWOOLY 1 Vo KABUOTEPNCOOLY  QULTH TNV ATOPAAN,
uttootnpellovtac OTL €TOL Bar TIPOKOAOUVTONV TIOPEUROAN OTIC OIKEC TOUC EKTIOUTIEC
ONUOTWY  (TLYX. OOUPHATO  HKPOPWVX Yl CUVOUAECQ). Moapora owtd, n FCC
(Ouoomovolokn Emitpomn Emikowwviwy Twy HIMA) ameppue Ta ETTXEIPNUAT OUTA
AEyoVTOC OTL €XEl SOKIUOOTEL TTANPWC N VEX QUTH TeXVOAOylol Kol TWC HE TOUC
VEOTEPOUC KAWOVIOHOUE, N TIBaVOTNTO TIOPEUROAWY EAXXIOTOTIOLE(TAL.

2NUOVTIKO POAO OTn XPNOoloTolinon Kot TNV amodoTIKOTEPN OElOTIOINGN TWV KEVWV
ouxvotnTwy Tailel n White Spaces Coalition (WSC), pia evwon oKTw eTatplwy Twy HIMA,
TIOU OKOTIO €XEL TN OlBecn Twv OCUXVOTATWY OUTWV VY& TIOPOXN QCUPUXTOU
eupLlWVIKOU Internet pe TaxUTNTEG TPOCRaONG TMavw omod 80 Mbps Kat yla ikpng
kKAlpokac Siktowon omo 400 Mbps wg 800 Mbps. Ot etauplec ouTteC elvat ol €€Ng:
Microsoft, Google, Dell, HP, Intel, Philips, Earthlink kot Samsung Electro-Mechanics.

IXETIKK pe TIg WSD, to 2007, n FCC e&edwae avakolvwon pe Tnv omola urtootrplle 0Tl
KOTA TN SOKIUN 2 TETOLWY CUOKELWY KOXTAOKELOOUEVWY aTto TN Microsoft, dev KaTeotn
duvath n a€loToTn aViXVELON TWV TNAEOTITIKWY EKTIOUTIWY, LE OTTOTEAECUA VAl UNV
eTULTPATIEL N XPNON Toug. ATIO TNV &AAN N Microsoft umootnpEe OTL TTPAYUATOTIOINOE
SOKIEC HE Ta (Sla KPLTAPLO KO WE TG (SIEC OUOKEVEG Kal ETTETELXON N avixvevon Twv
TNAEOTITIKWY ONPATWY oe toooato 100%. Emtiong, vmooTnplée OTL HETA OO EAEYXO, OL
OLOKEUEC ToU e€eTaotnkav amod Tnv FCC, Bpebnkav va €xouv (NUIEC OTO OUCTNUX
OXPWONG CUXVOTATWV.

211G 24/2/2010 oto Wilmington, otn Bopeta KapoAivar Twv HIA, omou ntav n meploxn
SOKIUWV ylor TNV WNQLOKA TNAEOTITIKY LETABAON, TIOXPOVCIAOTNKE EVA VEO SNUOTIKO
QOVPHATO SIKTUO IOV XPNOLUOTIOEL Ta white-spaces yla SIPpOPEC UTINPECLEG (KAUEPEC
Slaxelplong KLKAOWPOPIOC, CUOTHUOTA ACPOAEIC, CUCTAUATX ETITHPNONG EVEPYELOC,
EAEYXOC OTAOUNG KOl TTOLOTNTOC VEPOU, Swpeav Wi-Fi) kot To omolo, HETA amo eva pnva
SOKIUWY, TILOTOTIOINBNKE OTL eV TIPOKCGAEL TIXPEUROAEC OTO TNAEOTITIKO ONUAL.

Ertiong, otig 29/6/2011, oto Cambridge tou Hvwpevou Baoneliov, Ste€nxOn o amod Tig
LEYOAUTEPEC EUTIOPIKEC OOKIUEC OXETIKA [e TO white-space’s Wi-Fi. H Microsoft,
XPNOOTIOWWVTOC TexVoAoylar amd tnv Adaptrum kot vTtooTNPEOPEVN QIO Ut EVWON
ISP’s kot eTatplwv Texvoroylag omwg ot Nokia, BSkyB, BBC kot BT padl pe SIKTLUOKO LAIKO
Tou Ttapeiye n Neul, Tapouciooe eva cvotnua live streaming HD video amd o cuokeun
Xbox peow gupulwvikou Internet koBwg Kot pae apEidpoun BIVTEOKANCN HECW HLOC
Kowng CeVénc petay dSVo Xbox/ Kinect KovaooAwv. AUTEC ol epapuoyeg Ste€nxBnoav
KOTW amo eva bladtepa SUoKoAO TepBoriov Stadoong ue e€xaBevnon UEYOAUTEPN
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Twyv 120 dB, Slopécou WnAwv KTplwy, SEVTPWY TTUKVOU  (PUAAWUATOC, TOlXWV,
eTmAWY, avBpwnwy KATL. KoBwg kot Lo TNV (apvnTIKN) ETOPOON  (PAVOLEVWY
TIOAUOOELONC.

11 AoUpuoato cuotnua Long Term Evolution (LTE)

Long Term Evolution, 1 omAwgLTE ovopadetonr n  TeEXVOAoylor  Quxung  Tou
XPNOWOTIOLETOL VIO TNV QCUPUATN ETIKOWV WYL Kot SIKTUWAON TWV KIVNTWV CUOKELWV,
uE  vWNAEC ToxUTNTEC. Bowolletar ota mpolmapyovta  Siktuar GSM/EDGE ko
UMTS/HSPA,  ouwéavovtag Tn  xwpenTiKOTNTA Kol TN TaXuTnTa Tou  OIKTUOU
XPNOWOTIOWWVTOC VEEC TEXVIKEC SLAPOPPWONC. To TIPOTUTIO OUTO VAT TUOCETAL QTIO
Tov opyaviouo 3GPP.

To mpwTo dnuoato Siktuo LTE ou eyKaTaoTdOnke 0TO KOOUO, NTav ato ‘OoAo Kol TN
JTOKXOAUN amto TNV eTaupeia Telia Sonera otig 14 Aekepfpiou 2009. To LTE amoteAel ™
PUOKN €EEALEN TWV SIKTVWY GSM/UMTS, oA okoua Kot Ttapoxol SIKTuwy CDMA
(0ntwg n Verizon otn B. Auepikn kot n au by KDDI otnv lomwvia) exouv uloBeTtnoel To
LTE. Etol, ot dnuoupyol Tou LTE @A0S0EOUV VAl OTIOTEAECEL TO TIPWTO TIRAYUXTIKA
TIOYKOOULO TIPOTUTIO KIvNTNC TNAEPVIAC.

Map” OAO TIOU AVAPEPETAL WG CVLOTNUX 4NC YEVIAG KIVNTNG TNAs@wviag (4G) ouTd Sev
lOXVEL KoBWwg &gV avTATOKPIVETAL OTIC OTIOWTNOEL, TIOU e€XEL oploel o Slebvng
opyaviopog ITU-R. T owto to Adyo, to LTE avafobulotnke oe LTE-Advanced ylor va
TIANPOL TIC TTPOUTIOBETELC £TOL WOTE Vo Bewpelton cvotnua 4G.

11.1 ETlokomnon

To LTE amoTeAel TPOTULTIO YL TNV ACUPPATN ETIKOWVWVIa Kot eEeMEN Tou GSM/UMTS. O
0TOXOC Tou LTE elvat va acw€Noel TN xwpenTIKOTNTA KA TN TOXVTNTO TWY VPIOTAUEVWV
SIKTUWV PE TN XPNOWOTIOINON KAWVOTOUWY TEXVIKWY WNOLOKNG emeiepyaclog Kal
SlOPPWONC oNUAToC. AslTovpyel og SLPOPETIKO €VPOC (WVNG CUXVOTHTWY KoBWCE N
SlEmaPr) Tou eV elval CUUBOTY UE TO UPLOTAUEVO SIKTLUX 2NG KAL 3NG YEVLIAC.

To LTE mpotdbnke vy TpwTn ©@opd otnv lanmwvia to 2004, To TPOTUTIO
oploTikomoinBnke 1o 2008 kot Ta TPWTO SIKTUX OTO KOCUO TIOU EYKATAOTABNKOV YL
Snuoota xprnon, NTav ato ‘Ocho Kat TN ZToKXOAUN omd Tnv etatpeia Telia Sonera, Tov
AekepfBpn Ttou 2009. Ta mpwta  eumnoplkwe  SoBeoua LTE  smartphone  Ttou
KUKAO(OPNoav Atav Ta Samsung Galaxy Indulge (omd t™ Metro PCS) kot HTC
Thunderbolt yior Tnv ayopd TG B. AuepIknG. ApXIKWC, Ol SIOXEIPLOTEC TWV SIKTUWV
CDMA elxav oxedldoel var avaBabuloouy Tal CUOTAUATA TOUG O IO GVTOYWVIOTIKN
Texvoloylar ovopott UMB, woTooo OAeC Ol PEYOAEC €TOUPElEC KIVNTAC TNAE@WVIOG
amo@aoloav va cuvexloovy pe to LTE. H €€eAién tou LTE elvan To LTE Advanced, To
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omolo mpotuTononBnke To MapTio Tou 2011, Ot avafabulousvec vtinpeotec tou LTE-
Advanced avaueveTal vor dlatebouy To 2013.

To mpotuno tou LTE elval oxedloopevo WOoTe va TIOPEXEL PLBUOUC LETAUPOPAC
Sedopevwy atn kaBodikn (evén (downlink) Tng Taéng Twyv 300 Mbps kot oTnV avodIkn
(uplink) pexpt kot 75 Mbps. To eupoc (wvng TOU (PEPOVTOC CNUOTOC elval PETARANTO,
KUMOUVOUEVO oo Ta 1.4 €wg Tor 20 MHz kot vtootnpllovTal Tooo n dimAeéia Sladpeonc
ovxvotntog (FDD) 0oo kou n dimAeélar dladpeong xpovou (TDD). H apxITEKTOVIKN TOU
SikTVou BacileTal e Pt ATTAOTIOINKEVN HOPPN aPXITEKTOVIKNG IP, TO Evolved Packet
Core (EPC), to omolo oxedblaotnke yla var avTikotaotnoel To GPRS Core Network ko
uTtooTNPELCEL TNV ATTPOCKOTITN HETAO0ON TOOO SESOUEVWY 000 KAl (PUVNG OKOUO KOL OE
Slktual pe moAaoTEPN TexVoAoyia dlkTuou (GSM,UMTS,CDMA2000). H amAovaotepn
QPXITEKTOVIKN XTIOOKOTIEL OE XAUNAOTEPA AEITOUPYIKA £E0SAL.

11.2 XopaKTNPLOTIKA

To KUpLo £pyo elval N PeTGPoOn amo TA EVOTIOINHEVA SIKTUO! HETOYWYNG KUKAWUOTOC
Kol TToKeTWV (3G UMTS) , TTou XpNCLUOTIOIOVVTAL ONUEPQ, KOl N ATTAOTIONCN TOUC OF VA
OAOKANPWHEVO SIKTLO aPXITEKTOVIKNG IP. H SteTtapn autou Tou SIKTVou ovopaleTal E-
UTRA kot Ta KUPLOE XOPOKTNPELOTIKG TOU Elva:

PuBuoUC petadoong Sedopevwy otn KaBodIkn (eVén ewg kat 299.6 Mbps ko
oTNV avodIkn ewg Kot 75.4 Mbps, avohoya LE TNV KaTnyopla atnv oTtolor avnKeL O
e€OTIALOPOC TOU xPpNoTn. Exouv oploTel TevTte KOTNYOPLEC N KAAOELS TEPUATIKWVY
OLOKEUWV. H 10 xounAn uttootnellel povo oA TNAepwvia evw n peyoAuTePN (N
omola ameVBUVVETAL O TEPPATIKEG CUOKEUEC UWNAWY TTPoSIaty papuiv) uttooTnellel
TIC MEYIOTEC SLVATEC TOXUTNTEC HETOAPOPOC Oedopevwy. OAEC Ol TEPUATIKECG
OLOKEUEC ElVal IKAVEC Va eTteEgpyaToVV anua ebpouc (wvng 20 MHz.

. XopnAeC KaBUOTEPNOELC KOTX TN HeTaopa Sedopevwy  (kaBuatepnon  IP
TIOKETWY KOXTW o 5 ms)

. BeATiwpevn uTtOOTAPLIEN YL KIVNTEC CUOKEVEC QKOUN KOL AV OUTEC KIVOUVTAL [E
ToXUTNTECG peEXPL Kot 500 xA/wpor aveAoyor Kol PE TN OUXVOTNTO  TIOU
XpnoloToLe(Tal.

. Xpnowotmoinon dopopewaoncOFDMA vt Tn koBodikn (evén kot SC-FDMA v

NV avodIKN.

. Yriootnpén SmAgglag TO00 0To XPOVo 000 Kot atn cuxvotnta (TDD,FDD) omwg
emtionc kot nuap@idpoun FDD e tnv (Sla Texvoloyla TipooBaaonc.

. BeATiwpevn pacuatikn eveAi&lo: Tpotumonolinon kavaAwy ota 1.4 MHz, 3 MHz,
5 MHz, 10 MHz, 15 MHz, 20 MHz.

. YTtooTNPEN KUWEAWV LETARANTOU peyeBouC amoO PEPIKEG OEKAOEC HETPX EWC KL

100 xAW. To SavikO peyeBoC KLWEANG OTIC QYPOTIKEC TIEPLOXEC (OTIC OTIOlEQ
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XPNOWWOTIOLOUVTOL XOUNAOTEPEC CLUXVOTNTEC) Elvan aTa 5 XA, HE peyeBog 30 xAu n
amodoon elval oPKETA KOAN evw Le peyeBog 100 xAu n ammodoaon Tou SIKTVoU elval
IKQVOTIOINTIKN. 2€ OOTIKA TIEPIBAANOVTO KO YEVIKOTEPX OF TIEPIBAANOVTA TIOAEWV
XPNOWOTIOOUVTOL VWNAEC CUXVOTNTEC €TOL WOTE v utootnpilovtal uPNAEQ
EUPUCWVIKEC TOXVTNTEC TPOOPOONG. 2€ OQUTN TN TEPIMTWOon KaBe KUWEAN TOu
SIKTUOU £XEL HEYEBOC TO TTOAU T XALL

ATIAOUCTEPN QPXITEKTOVIKT SIKTUOU.

YtooTtnp€n TouvAaxlotov 200 eVEPYWY OUVOECEWV SESOUEVWV OE KOUBE KOVOAL,
ouxvoTtnTog 5 MHz.

YTIOoTAPLEN SLOAEITOUPYIKOTNTOC KO CUVUTIOPEN HE TIOAXIOTERX TIPOTUTIOL (TTX
GSM/EDGE, UMTS, CDMA 2000). Ot xpnoTeg Bor UmopouV Vo TTPOYHOTOTIOIOVY L
TNAEQWVIKA CLVOUIALL ) CVVSEDN SESOUEVWY OE LULX TIEPLOXN LE KGAuWn LTE kot Ba
UTIOPOUV val oLVEXIOOUV TN CUVEECDT) TOUC XWPLG TTPOBANUA OKOUOL KOl OE TIEPLOXEC
xwplg kohuyn LTE, xpnowomowvtag To ueloTapevo Siktuo GSM/GPRS 1 W-
CDMA 1y CDMA 2000.

POSLOETIKOWVWVIOKO SIKTUO HETOYWYNG TIOKETWV.

YTooTAPEn UTINPEECIWY  OTIWC  HETAO00N TNAEOTITIKOU  TIPOYPUUUATOC  OTIC
KIVNTEC OUOKEVEC HE TN XPNON TwV UTIOSOUWY Tou SIKTVOU LTE, omoTteAwvToC
emtlong Kol GUECO QVTOYWVLOTH TOU TtpoTUTIou DVB-H.
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11.3 ZUuXVOTNTEC AELTOLPYLOG

To LTE pmopel va Asitoupynoel O SLAPOPEC CUXVOTNTEC. 2TN BOpelx ApEQIKN,
oxediadovtal va xpnolgornoinBovy ot cuxvotntec Twv 700MHz ko 1.7GHz. ZTtnv
FupwTin ot cuxvotnteg Twyv 800MHz, 1.8 ko 2.6 GHz, otnv Aclac ol 1.8 kat 2.6 GHz ko
oTNV AUCTPOAX Ol CLXVOTNTEC 0T 2.6 GHz. Q¢ ek TOUTOU, Ol TNAEPWVIKEC TUOKEUEC
O£ M XWPO WPTOPEl va Un AETOupyouV Ot WX GAAN. T TNV Tpayuotonoinon
TIOYKOOULAC TIEPLOYWYNC Elval avaykalor lor TNAEPWVIKT) CUOKEUN TIOU VOl UTTOPEL Vo
OLVTOVIOTEL 08 TIOANTIAEC UTTAVTEC CUXVOTATWV.

11.4 ApxitekTovikn Siktvou LTE

MPOKeEVOU Vo EAXLOTOTIOINOEL N TTOAUTIAOKOTNTA TWV OIKTUWV N APXITEKTOVIKI TOU
LTE SLOUOPPUWVETOL OTIWC (PAIVETAL OTO TIOPOKATW OXNUA
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Tot ONUAVTIKOTEPQ AEITOUPYIKK OTOLXElX elval Tor ENC:
Evolved Universal Telecommunication Radio Access Network (E-UTRAN)

To e€eAypevo RAN yio To LTE amoTeleiton amo evav KopBo ylo mopadetyua To eNode B
(eNB) Ttou StepamTetal pe tov eEomAlouo xpnotn (UE). To eNB mepihapfavel ta @ PHY
(Physical), MAC (Medium Access Control), RLC (Radio Link Control) kow PDCP (Packet Data
Control Protocol) emineda. Emtionc mapexel to Radio Source Control (RSC) Kot TtopexeL
uTiNpeaieg Slaxelplong Twv TOPWV.
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Serving Gateway (SGW)

To SGW Spopohoyel kot tpowBel Ta TtakeTa SESOUEVWV.

Mobility Management Entity ( MEE )

To MEE elvau o kVploc kopfog eAeyxou yia To Siktuo pooBaong tou LTE.
Packet Data Network Gateway (PDN GW)

E&ooponilel tnv ocuvdeooTNTa O €EWTEPIKE OIKTUON KOBWC OTOTEAElL TO onuelo
e€odou tng klvnoncg oto UE . Emlong amoteAel tnv Semagry o 3GPP kow un 3GPP
TEXVOAOYiEC OTIWG TO WIMAX.

AUTN N OPXITEKTOVIKNA ETUTPETIEL OTOUC TIAXPOXOUC VA UELWOOLV TO KOOTOC KOXTOXNG KO
Aettoupylog Twy SIKTUWY KoBWE Toug SIVEL TNV SLVATOTNTA VA £XOLV EexwploTa CN
evw popadovtal Toug Topoug evog povadikou E= UTRAN. AUTO €TITUYXAVETOL HEOW
™NC kavotntag Tou eNB vor cuvdeeTal pe SlapopeTik& CN.

11.5 TomoAoyia Aiktoou LTE

Ol TteplocOTEPOL TIAPOXOL OXESLACOUV VAl ETTAVOX PNaLoTIooouy aTtotxelor tng WCDMA
QPXITEKTOVIKNG KOL VO TOX EVOWHOTWOOLY 0T Vea SIKTLO SlATNpWVTAC TIPGAANALL TIG
(Oleg Slemaeg oe emimedo software. AUTO €xel WG OMOTEAEOUX Ol KATOOKEUNOTEC
TEPUATIKWY VO SIEVUKOAVVOVTOL OTNV TIPOCOPHOYN TWwV TPOIOVTWY TOUC €VW N
ovvuTtapén touv LTE, GSM kot WCDMA/HSPA otn ko mAatpopua tou LTE kaBlotoly
SuVATH TNV TIAYKOOWLOt KOAUWN KO ETAYWYN OTO TNV TIPWTN HEPA EPAPHOYNE TOU
VEOU OUOTNUOTOC.
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Cantralized sarver farms
for mobility, security, etc.

Local iP
connoctivity

| ozal p2p connection I 1 HAN WCIMA/HSHFA HAN

11.6 Amtddoon Siktvou LTE

To E- UTRAN mrpokettal va umtootnpléel vmnpeaiegq omwce to web browsing, to FTP ,to
video streaming, To VolIP kat To real time video. Emopevwg to LTE elvat oxedlaouevo £tal
WOTE VO OTIOTEAETEL VA CUOTNUA UE LWNAOUC PLBLIOVC PETAGOONG KAl XaUNAN latency.
To evpog paopatoc Y To UE elvon 20 MHz TO00 yior petaddoon 0oo kot yx Anwn. O
TIXPOXOC OUWC UTIOPEL OTO KEAL VO XPNOLLOTIONCEL OAX TO €UPN TIOU (PA{VOVTAL OTOV
TIOPOKATW THVAKQL
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Metric Requirement
Peak data rate DL: 100Mbps

UL: 50Mbps

(for 20MHz spectrum)
Mobility support Up to 500kmph but opti-

mized for low speeds from
0 to 15kmph

Control plane latency
(Transition time to
active state)

< 100ms (for idle 1o active)

User plane latency

< bms

Control plane

> 200 users per cell (for

capacity 5MHz spectrum)
Coverage 5 — 100km with slight
(Cell sizes) degradation after 30km

Spectrum flexibility

125, 25,5, 10, 15, and

20MHz

To LTE €xel wg OTOXO KO TNV EAXXLIOTOTIONGN TOU KOOTOUC KOl TNC KATAVOAWONG
LOXVOC €E0OPOAI(OVTOC TOUTOXPOVO TNV OTOSOTIKI OKOVOUIKA HPETOROON amo TO
UMTS. H amodoTKOTNTA TOU (PACUATOC OVOUEVETAL VO Elval TNV KaTevBuvon Tou
downlink 3 pe 4 @opec peyohutepn ae oxeon pe Tou Release 6 HSDPA ko 2 pe 3 (popeg
oTnv kotevBuvon Tou uplink oe oxeon pe to Release 6 HSUPA. ‘Ocov awopd Tnv
Stadikaolor HETaYWYNG, 0 XPOvog SlokoTiNg Ba pelwBel e oxeon pe ta circuit switched
SlkTua 2G. Tot AMOTEAEOUATA TWV EEOUOLICEWV TIOU £XOLV YIVEL SIVOLV LK EIKOVA TWV
duvatomTwy Tou LTE kot emPeBoiwvouvv tnv vPnAn Ttou amodoon. TOoo TO
throughput 000 Kat N omMoSOTIKOTNTA TOU (PACUATOC ElVal ONUOVTIKA BEATIWUEVOL OFE
oxeon de Tto UMTS (UTRAN) ULTEPKOAUTITOVTOC TIC QTIOUTACE Omodoong Tou
OTUTOVVTAL.
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11.7 ®doeig e€ENEng Tou LTE

H mpwtn p&on tou LTEapopd tTnv amodoon Twy cuxvotntwy 790-862MHz (n omola
OUVOTITIKO OVOUGdeTal prtavta Twv 800MHz), oAA& Kot TNC pmavTog Twy 2600MHz
OTNV KWvNTN TNAE@WVIQ, WOTE VO PUTTOPETEL VO VOTITUXOEl TIANPWC N TETAPTN YEVIX
(4G) TNC KWVNTNG TNAEQWVIOC.

Oa UTIAPEOLY (PUOIKA KOl GAAEC (PAOELC (TTX ol cuxvotnTeg 690-790 MHz, n omola
OULVOTITIKA OVOLGETAL pTtavTa Twy 700 MHZ) tou Ba akoAouBrigouy, ocAA& Sev €XOUV
OKOUOL  oploTikoToiNBel v TNV Eupwmaikn Evwon  (avouevovTal ol OXETIKEC
QTMOPACELS), TNV WPO TIOL O GAAEC TIEPLOXEC TOU KOOWOU, OUTA TX TUNUOTX TOU
(paopatoc (690-790 MHz) exouv NéN ammodoBel oTnV KivnTr TNAEpuVvia.

WA

| Long Terms Evolution

Upper UHF band

57 58 59 60 61 62 63 64 65 66 67 68 69
O Terrestrial TV broadcast channels

A PROMAX
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Long Terms Evolution

Upper UHF band
57 58 59 60 794 - 858 MHz
O Terrestrial TV broadcast channels
A PROMAX

" JEE

Long Terms Evolution

Upper UHF band

N ffv WA
| LI
J«h -&J L.w- W

57 58 59 60 «—794-858MHz ——8

O3 Terrestrial TV broadcast channels

S D
B Lte downlink @ Lte uplink A\ PROMAX

To TPWTO HEPOC TNG amOd00NG CUXVOTATWY, dnAadh To Tunuo 790-862 MHz, exel
BewpnBel AavBaopeva amtd ToAAoUg oav N Stadikaotor Tou LTE CUVOAKA Kot (PUOIK&
Sev elval owaTO KATL TETOLO, Pl TTovL To LTE elvat pioe ToAU peyohuTtepn eEeAEN.

86



Exel NN EekvAoeL 0TO PEYOAUTEPO UEPOC TNC EupWTING N XPHON CUTOU TOU (PACHOTOC
(790-862 MHz) oamo Vv KvnTr) TnAepwvia, a@ov ta ASO (Analogue Switch Off) exouv
OANOKANPWOEL OTIC XWPEC OUTEC.

ETtetdn OAeg auTeg Ol TEXVOAOYLEC TIPETIEL VO AELTOVPYNOOLY CUYXPOVICUEVO OE OAO TOV
KOOUO, WAOTE VO UTIAPXEL TIAVTOU EKUETGAAEUON TOU (PACUATOC KO CULBOTOTNTA TWV
KIVNTWY, VLTIEPXEL HIoC IOdTEPD PEYOAN TiEON TPOC TNV XWPA HOC, WOTE VA
TIPOXWPENOOUKE CUVTOPX OTNV omeAeLBEepWOn NG XPNONG TOL PAOUATOC OTO TNV
TNAEOPOON Kol TNV ammdd00N TOU OTNV KIVNTH TNAE@WVLaL.

39 Operators in 19 Countries Already Committed to LTE -
LTE Has Become Logical Standard of the Fulure

Morgan Stanley
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Data rates for wireless echnologes

e

11.8 H epapuoyn tou LTE atnv tnAedpaan

JUvTopa Ba TIpETTEL v EEKIVATEL Ko aTnV EAAGSar To Ttpwto BrApa yiae To LTE, dnAadn n
XpNnon tTne umavtag 790-862 MHz, amo tTnv KvnTr TnA@wvic

Elval ywwoTo Opwg OTL 08 QUTEC TIC OUXVOTNTEC HEXPL KAl ONUEPD EKTIEUTIOLV
TNAEOTITIKA KOVOALD, ETIOMEVWC OVTO TO (PACUO CUXVOTATWY AAUBAVETOL KAVOVIK& OO
OAeC TIC kepadeq UHF Kow (pUOIK& eVIOXVETOU TTANPWC OO OAOUC TOUG EVIOXUTEC KEPALOG
(l0TOV, KEVTPIKNG, YPOULNG) KATL.

Me SedopEVO OTL Ol KUWPEAEG KIVNTNG TNAE@WVIOG Bal EKTIEUPOUY LE CNUAVTIKN LoXU
evw BplokovTal HECO OTOV QOTIKO LOTO, SNAGSH KOVTA O TIOAUKATOLKIEC, OAA& KLPLWC
QMO TO YEYOVOC OTL Kal TO KWNTA 4™ yevide Bor eKTIEUTIOLY ETHONC UECO OE QUTO TO
(POOPX OANG Ko KovTa OTIG Kepale UHF, ylveTal cogec 0Tl oxedov TO OUVOAO TWV
OTOUIKWY KOl KEVTPIKWY EYKATAOTAOEWY KEPALAC TIOU XPNOWOTIOOUY €VIOXUVTH, Ba
TIXPOUCLATOUV 0OBAPO TIPORANUO LTIEPOSHYNONG Kat Ba TEBOVV eKTOC AstToupylac.

Kotohafadvoupe OTL ol AUCELG TIOU TIPOOMEPEL N ayopd Yl To LTE Sev pmopouv va
EQOPUOOTOVV  OKPITO OAUEPD, KX TIOU OTIC TIEPIOOOTEPEC TIEPIOXEC TNG XWPOC
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€EQKOAOUBOUVV VO AEITOLPYOUV KaVEAL TIavVw oo To 60. Mo Tapadetyua atnv ABnva
EXOULHE TO streams TWV TIEPUPEPEICKWY KAVOAIWY 0T KaveAlr 63 & 65, €Tol av
ToToBeTNOOLHE pla Kepalda yla To LTE Ttou exel 0plo ANWng to kKavat 60, Ba xaooupe
oUTA T SUO streams TIOL £XOUV CUVOAIKA 8 KOWOALX T OTIola TTPOPOVWC BEAOULE VX
BAETIOULE. ATTO TNV GAAN TIAELPA LTIAPXOUV ALYEC TIEQLOXEC OTN XWPA LAC, OTIOU OAX T
KOVOALX elvat NN KATw amo To 60, X N TTOAN Tng Oscooiovikng,

Av Kol QUTEC Ol TIEPLOXEC elvan n e€adpeon otov kKavova, Ba TpeTel va TIG ywwpllovpe
KO VO TIPOTEIVOUE OO ONUEPX TIC OWAOTEC AVCELC. ot TTAPASELYUX OTN Oe000AOVIKN,
N OWOTN EYKXTAOTOON ONPEPX elvat plar kepatdor LTE Kot OxL pla omtAn kepada, Sedouevou
OTL VIOt KOBE VEX EYKATAOTOON OMANG KEPAIOC, O KATOWKOC TNG Oeooaiovikng Ba
QVOYKOOTEl UVTOUO VO OAAGEEL TNV KEPOUD TOU YLOL VOl ATTOPUYEL TIC TIOXPEUBOAEC TNC
KLVNTNC TNAE@wvlag oto paopa 790-862 MHZ.

11.9 Znueptveg e€ei€elc oto LTE

Oa peTel va EekoBaploovpe To €N Aev UTTOPXOLV ONUEPQ eKTTOPTIEG LTE 0TO (paopa
Twv 790-862 MHz. Ot Slopnuloelg Twv ETOUPLWY KIVNTNG TNAE@WVIOG TIou TpoBGAouy
TNV TIAOTIKN evapén Tou 4G ammo PEPIKEC KLWEAEC OTNV ABNVa Kol 08 GANEC TIEPLOXEC,
Sev avapepovTal OTO PAoua Twy 790-862MHz. Tior Tov amtAd AOY0o OTL SEV UTTIOPOUVV VO
TO XPNOWOTIOIOOUY OG0 UTIAPXOLV TNAEOTITIKA KOWOALL OE QT TN TIEPLOXT), AN KO
ETELON OEV UTIAPXEL OKOUX N OXETIKN vouoBeola Tou va opllel TNV evapén Twv
EKTIOUTIWY, OUTE Ol €TAPIEC KIVNTAC TNAEPWVIOG elval TOWEC OO TIAEUPAC UTTOSOUNG
YLot U TO.

Ol THAOTIKEG PETAOOTELC XPNOLOTIOWOVV TIC umtavTeg otoug 900,1800 Kot Kuplwe oTouc
2600 MHzkat elvat THAOTIKEG aKPIBWC ETTELON XWPLG TN XPNon Tou aouatog atoug 800
MHz, Sev umopouv var KOAUOLV TIC OTIAITAOELC LEYGAOU aplBoU XpNOoTWY, OUTE VA
ETUTUXOLV LYNAN SlEloduON PECO OTOUC KAELOTOUC XWPEOLC TWV OTUTIWY. [PETEL v
Eeklvnooupe oo Twpa Vo ayopalOupE Kal var eykaBlotovpe kepadeg LTE kot pIATpo
LTE.

Av elpaote og TEPLOXN TIOU €EOKOAOUBOUV Vol AEITOUPYOUV WNELOKA 1) OVOAOYLIKK
KOVOALX TTAVW oo To 60, SeV TIPETIEL VO X PNCLUOTIOWCOUUE CNUEPO Kepada 1) IATPO
LTE.

Av eluaOTE O plor oo TIG Alyeg TIEPLOXEC OTIOV OEV UTIAPXEL ONUEPOL EKTIOUTIN TTOVW
amd 1o 60, UTTOPOULE VX XPNOLLOTIOIOVHE amtd ONUEPA HOVO Kepada LTE, Oxl Opwg
pATpa
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H oAnBea elval 0Tl onuepar dev Bor UTTAPEEL K& oAAayr) oty ammodoon TG
EYKATAOTOONG, AoV To LTE Sev Asltoupyel oKOpor Kot 0VTWC 1) GAAWC Sev dnuovpyel
TIPORBANUOTO- OTTAGL €AV €TOL KOL OAAMWC OTTOUTEITAL VEX KEPALX 1) OVTIKATAOTOCN TNC
TIOALXG, TIPETIEL VO TO TTPORAEWPOUE OO TWPO WOTE VA ATTOPUYOULE OV TIKATAOTACELC
Kot TtpooBetar €000,

2 3 R % 2
& &
=8 UE = & LTE :
NN @ oo @

downlink uplink

To TuRua Tov Paouatog 791-821 MHz (downlink) Ba xpnowoToinBel yia TG EKTIOUTIEG
TOUL ONUOTOC A0 TIG KUWEAEC TNG KIVNTNC TNAEPWVIOG TTPOC Ta KIvNTAL.

To tunuo Tou paouatog 832-862 MHz (downlink) Ba xpnotuotoinBel yior TIC eKTTOUTIEG
TOUL ONUATOC OO TA KWVNTA TIPOC TIG KUWEAEC TNG KIVNTNG TNAEQWVIOG,.

Eva evdiapeoo koppatt 11 MHz Boc mopaelvel Kevo yla va eEaO@aALoEL TNV amopovwan
EKTIOMTING ANWNG KO OTLC KLWEAEC KL OTOL KIVNTOL
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11.10 H Sopopplia Tou LTE atnv EAAGS

H kuBepvnTikn amogoon tou mepacpevou OkTwlpn opllel otov TpoopaTo XapTn
OUXVOTNTWY, OTL Ol oLXVOTNTEC 58,59 kot 60, dev Ba xpnowormoinBovyv omd TNV
TNAeOpaon oTNV EANGSQ, 0AAG omtd TO 0TPATO. AUTO OAAXCEL OPKETA TO OESOUEVDL OTIC
ETUAOYEC HOC, UL TTOU Tat XpNotua kavohioe otar UHF, Sev Ba elvat omo to 21 pexpl to 60,
OAAG mtO TO 21 pEXpL To 57.

YTIPXOUV HEPIKEC OKOUO XWPEC TIOU eV XPNOOTIOOUY Tal KavoAlar 59 kou 60, £Tal
£XOLV EUPAVIOTEL TNV ayopa AVoeLg LTE tou dev amopplmTouy Ta Kavadla amo To 60
KO ETIOVW, CAAG oo TO 58 ko eTavw. AUTEC Ol AVCELC elvat TTOAD KOAUTEPEC VIO ELAC,
Lo TIOU ATTOPEVYOULE TO KPIOWWO KOPUATL CUXVOTATWY oo TO OPLO TOU KavVaAloy 60
(790 MHz) pexpt Tnv apxn Tou paouatog LTE otoug 791 MHz kot €x0oupe TNV Aveon Twv
17 MHz om6 1o kavdAL 58 (774 MHz) pexpt Tnv apxn Touv @acuatocg LTE atoug 791 MHz.
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[MPOXOMOICZH ATTOTEAEXMATON

1. Alktua MoAwv ZuxvotTwv (Multi Frequency Networks - MFN)

Tot oLPPBATIKA — AVOAOYIKX — SIKTLO EUPElOG EKTIOUTIAG X PNOLLOTIOOVY  TIOAAOUC
TIOUTIOUC HE OLXPOPETIKEG CUXVOTNTEC, TIPOKEIWEVOU VA KOAULWOUV TNV TEPLoXN
Aettoupylog touc. Tar SlkTua AUVTA avaPepovTal WC SIKTLA TTOAWY CLUXVOTATWY
(Multi-Frequency Networks — MFN). Tt TNV €yKaTAOTOON EVOC TETOOU SIKTUOU POV
YIVOUV Ol OPXIKEC UEAETEC POOLOKOAUYNG, ETIAEYOVTAL Ol KOXTOAANAEC BECELC Yot TNV
EVKOTOAOTOON TWV OTOBUWY EKTIOUTNG WOTE Vo eEa0POAETAL N 000 TO SLVATO
KOAUTEPN KOALWN TNC TEPLOXNG EVOLXPEPOVTOC. ElTovikol aTtaBuol ekmeumouvy ot
SLAPOPETIKEG CUXVOTNTEG, WOTE OTIC TEPLOXEC KOALWNG Vo PNV dnulovpyeltal
TIPORANUO TTOPEUROAWY. ATtaUTEITOL AOLTIOV il HEAETN Yyt TN owoTh aélotoinon Ttou
(PAOPOTOC TWV POSIOCLVXVOTATWY, WOTE Ol CUXVOTNTEC TIOU XPNOWOTIOEL O KOBE
0TOBUOC EVOC SIKTVOU VO EIVOL EVAPOVIOPEVEC HE TIC CUXVOTNTEC TWV OAAWY SIKTUWV
TIOU AELTOUPYOUV OTNV (Sl TepLoxn, oAAX Ko e oTaBHoUC Tou (Blou SIKTUOUL TIOU
AELTOUPYOUV O — TNAETUKOWWVIOKA — OHOPOUC VOUOUC. To yeyovog auTo KaBloTd TN
oxedlaon kot ovomtuén Twv MEN SKTOowv ploe ToAUTAOKN  Stadikaaola,  opov
TIPOUTIOBETEL OO KOWVOU OXESIAOUO Kot SIAXEIPLON CUXVOTATWY YIX OAX T SIKTLUX TTOU
OLUVUTIOPXOLV OE WLo TIEPLOXN. ETITTACOV, TIPOKEIEVOU v eTiEKTaBel To SlkTUo 1) Va
BeATIwBOLV oL cuVBNKeg AMPNG TOu PASIOOTUATOC O TIEPLOXEC TIOU UTIAPXOUV EVTOVA
(POVOPEVD OKIOONG, OTOITEITOL N TOTIOBETNON VEWY TIOUTIWY KO ETTOVOTXESIAOUOC
OLXVOTATWV. ETtlong, TPOKeLEVOU Yot AN €V KIVACEL Ba TIPETIEL Ol KIVOUUEVOL OEKTEC
va ouvtovidovtal ge  SIPOPETIKN  oLXVOTNTA, OTAV  HETOKWVOUVTIQL, Yo VO
e&akoAouBoULV Vo AouBGvVoLY TO (810 TIPOYPOUUO OO EVOANXKTIKOUE TIOUTIOUE TOU
(Slou SIKTUOU, TIOU EKTIEUTIOVV OE SIPOPETIKI CUXVOTNTA.

ITnueo
EKTTOUTING 2
AiavhogB
A Inueo
) EKTTOUTTAC N;
i @& Aiavhog A
Ynpeio A
ekmoutng 1; &%) Inueo
Aiavhog A A EKTTOUTING 3;
AiavAogT
|
82 9
N P‘i’/&
Ry

-AlKTUO EUPUEKTIOUTAG TOU OTOIOU Ol TIOPTOl AEITOUPYOUV O  SLOPOPETIKEG
OUXVOTNTEC (TIAPOPOLOG TXESIOTHOG HE TO SIKTLO CVOAOYLIKAG TNAEOPOTNC)
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Program /
i [ |
Network Local distribution

Multiplexer Network e.g. |

& interface e
N Eoacoder \chmv\.a\eLmL

Receiver

Freq. Reference
10 MHz

-Aopn Aiktoou MFN

Ta TPOBAAUOTO VTG OTA OUYXPOVa WNELOKA StkTua avTipeTwWT{OVTAL UE TN XPNoN
STOWV povng ovxvotntag (Single Frequency Networks — SFN) otar omolor 0Aot ot
TIopTIol £VOC SIKTUOL EKTIEUTIOVV OTNV (Bl padloouxvoTnTa, To (Slo oo o OAN TNV
Tieploxn kKoAvyng Etol Sev UTIAPXOUV OMAUTACEL, OXESIOUOU KOl EVOPUOVLIONG
OLXVOTATWY, APOV Ula EKXWPEITAL a8 eva SIKTLO Yl OAN TNV TIEPLOXN KGALWNC TOv,
EVW EVAC KIVOUHEVOC OEKTNG TIOPOUEVEL OUVTOVIOPEVOG O Pt HOVO CUXVOTNTO 0TV
omola AdapPavel, kKata tn Stadpour) Tou To (blo Tpdypapua. Mo TNV ampOoKOTTN
AetToupylor aLTWV TWV SIKTVWV TBevTal SIPOPEC ATIAUTNTEL OTO OTPWHX OIKTUOU,
TIOU OV TILETWTI(OVTOL PE TN XPNON CUYXPOVWY TEXVIKWV.

2. Alktua povng ouxvotntag (Single frequency network-SFN)

Je eva SEN Siktuo 6Aol ol ourol eivat ouyxpova SIXHOPPWUEVOL UE TO (Sl oo Kol
EKTIEUTIOLV OTNV (Bl cuxvoTNTAL AOYW TNG TTOAVSIASPOUIKNG SLASOONE TOV CHUATOC
uetadoong (COFDM), onuotar oo SIopOPETIKOUE TIOUTIOUE, TIOU KOTAPBAVOUY O UL
kepalor ANPNG, UTOPOUV VOl CUVELOPEPOLV BETIKX OTO GUVOAIKO eTIBUUNTO onua. H
TIPOCEYYLON €XEL TO OXESIOOTIKO TIAEOVEKTNUA OTL XPEIGCETAL TIG AYOTEPEC SUVOTEC
OLXVOTNTEC OTIO OTIOLOONTIOTE OAAN KATAVOUN, KoL £lValL IOIITEPO EAKUOTIKN VIO XWPEC
OTWC N EANGS O pe peydho BaBuo TANPOTNTOC TOU TNAEOTITIKOU (PACUATOC.
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EKTTOMTING 2;
Aicvhog B
.~ SENID 0T} SIgED:
# . EKTIONTIAG N;
Inusio /',. ‘\ Aiavhog B
eKTTOUTING 1; 4 i Inueo _.--== SFNIDOT
AlgohocB \EKTTOUTING 3; e
VAigobhocB 020 .=
SFENID 01 1 o g
SFNIDO1 =

-Mopen Siktbou SFN

Ta Baokd oTolkela tou Xapaktnpllouv TNV Asitovpyla evog Siktvuou SFN elvat:
* H amodoTikOTNTA TOU PACUATOC

* H owaotn 1ox0g 0Tn owaTth BEon CUVETIAYETAL ATTOSOTIKOTNTO LOXVOC.

* H UkpOTEPN QTOOTOON ETOVOYPNOLLOTIONCNC CUXVOTNTOC

* H duvorotnta Gap-filling.

* H duvatotnta adénong Tng TEPLOXNG KAALWNG

* H opoAOTEPN KOALYN
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2.1 Avolxtd / KAewata SFNs Siktua

Tat Siktuar SEFNs umtopouv Vo pappoaTouy Pe SU0 SOUIKOUC TUTIOUC OIKTUWV. To eval
ovopaetot ovolyTO SFN SIKTUO Kal To A0 KAELoTO SFN SikTuo. YroTiBeTan OTL Kot T
SUO elval OXESIOTUEVO VIO VO TIAPEXOLY TNV EAXXLOTN ATTOUTOUMEVN LOXV OTO OPLa TNC
TIEPLOX NG KEALWING.

* J€ VO QVOLXTO OIKTLO SEV AUBAVOVTOL LETPO VIO VO EAXIOTOTIOINBOVV Tl eTHTTES O
OKTIVOROAG €W OO TNV TEEPLOXN KAALWNG. 2TNV EAXXLOTN TEPITITWON, EVOL AVOLXTO
SlKTUO UTtopEL VO TIEPIAABAVEL EVOV TIOUTTO.

* J€ eva KAELOTO OIKTUO TO eTtimedo aKTIVORBOAOULEVNG LOXVOC €€w IO TNV TIEPLOXN
KOAUWNG MELWVETOL E0KEUPEVD, Xwplg pelwon TNC koAung. AUTO umopsl var yivel
XPNOOTIOLWVTOC KATEVBLVTIKEG KEPALEC O OTABUOVC PAONG KOVTA OTNV TIEPUPEPELN
TNC service area.

2.2 XOPOKTNPIOTIKA TIOUTIWV

O aplBuOC TWV TIOUTTWY, KOBWC Kol N ormootaon HeTaéy Toug, ot evar SIkTuo SFN,
TIoWKIAEL Toe TNV emtlyela Yn@lokn HeTddoon, N amooTaon HETaEY TwV OToBUwWY glvol
amto 30 ewg 50km OTIC TILO TIUKVOKOTOLKNUEVEC TIEPLOXEC, Kol METaEL 75 Kot 125 km oe
TIO OPAUOKOTOIKNUEVEC N TILO €TUTESEC TEPLOXEC. 2Tal SFNs pe Xpnon KatdANAwv
TIPOSLOYPUPWV ETIYELNG HETAOOONC, N OTIOOTOON SIOXWPLOUOU TWV TIOUTIWY eTtNPelel
™V Aoy Tou “guard interval”, To omolo pe TNV Olpd Tou TEPLopilel TO ueyeBoC Tou
SIKTVOUL. H amooTaan SlaX WPLoHOU KAl TO EVEPYO VP0G TWV KEPALWY eTINEEX(OLV TNV
ELR.P. Ot kepaleg ekTouTNC €lval OPOLOKATEVBUVTIKEG 1) KATEUBLVTIKEC VIOt VOl UELWOEL
N TOPEEUPOAN EKTOC TWV TEPLOXWY KOALWYNG Kol apor Voo PElwBel n amootoon
ETTOVOX PNOLUOTIOINONG CUXVOTNTOC KAl VO TIPOCTATEVOOUY Ol TIEPLOXEC KEALWNG TWV
NoN UTIOPXOVTWV LTINPECIWY TnAsopacnc. Emlong n xpnon TeTowwy Kepouwv BonBael
oTnv amodoTkoTepn oaélotoinon Tou @aopatod. Ol oTaBuol eKTIOUTNG Yia TIC
WNPLOKEC UTINPEECLEC PTTOPOLV Va Ta€lvounBouv wq eENG:
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Transmitter 1

Transmitter 3

« 2TaBuol vPnAng oxvocg elval otaBuol pe ELR.P peyohutepo amod 10 kW kou evepyo
VPO KEPAULWVY HEYOAUTEPO arto 150m.

* JToBuol peonc oxvog elval otaBuol pe EIRP. omé 100 W cwg 10 kW
(cupmepapBavopevou kat Twv 10 kW) kat evepyd UPOC Kepatwy cuvNBwWC amo 75 wg
150m.

* 2toBpol xaunAng toxvog elvon otaBuotl pe E.LR.P Ayotepo amo 100 W kot evepyod UOG
KEPOWY OUVNBWC ALyOTEPO amtd 75m.

2.3 ATTOSOTIKOTNTA (PACUATOG

H omodoTiKOTNTA PACUOTOC BEWPEITOL CNUAVTIKO TIAEOVEKTNUO TNG XPNong tng SFN
TIPOCEYYLONG, KATA TOV OXESLOOUO £VOC SIKTUOU, O OUYKPLoN pe TNV MFEN 1tpoaeyyLon.
Me Tov oxedlaopo SIKTUWY SFN LEYOAEC TIEPLOXEC UTTOPOUV VA eEUTINPETNOOLV HE VOV
TIOAUTTAEKTN O€ IO KOWN KEVTPIKN PodloouxvoTnTa. To OTIOIOONTIOTE KEVA TIOU
TIPOKUTITOLV OTN TEPLOXA KAALWNG KOAUTITOVTAL EVKOAX UE TNV TIPOCOENKN €VOC VEOU
TIOUTIOU XWPIg TNV avaykn yla TIPOCBETEC CUXVOTNTEG. H amodoTIKOTNTA (PACUATOC
elval Eval ONUOVTIKO XOPOKTNELOTIKO YWWPLOUA O TIEPITITWOELC OTIOU TO PACUA glval
TIEPLOPIOUEVO.
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2.4 AToS0TIKOTNTA LaXVOC

Toe Slktua SFN Sev elvat ovo amodoTIKA W TIPOG TN CLXVOTNTA, OAAG KO WC TIPOC
TNV oYV, AUTO UTIOPEL VO YIVEL GV TIANTITO av AN@BoUVV UTIOWN Ol EVTOVEC SLOKVUAVTELG
NG WoXVOC €vOg oTolodNToTe oTaBuov. ‘Onwe ocupBalvel cuvNBWE, TIPOKEIUEVOL VO
SlotnenBel N kaAuwn o evar LPNAO TTOCOOTO TWV TIEPLOX WYV, OUEAVETAL CNUOVTIKA N
loXUC. 2tor SENs pe opolokateuBuvtikn Anwn dev oupfaivel to 16lo, kaBwg TO
eMBLUNTO ONUOL OTIOTEAE(TOL IO ETUUEPOUVC  ONUATA  TIOL  KXTAPBAVOUV  aTto
SLAPOPETIKOVC TIOUTIOUCE, Ol SIOKUPAVOELG TWV OTIOlWV elval EAGXIOTO CUCXETIOUEVEC,
UE amoTeAsopa n e€aoBevion TOL ONUOTOC TOL EVOC TIOUTIOU VO avTIoToBuIdETaN omo
evav 0AAO TtopTto. Etot Tor SENS pmmopouv vor XpnoLOTIOIOUY TIOUTIOUE XOUNANG LloXUOC.
AuTn N omodOTIKOTNTA LOXVOC TwV SENS elval TTOAU onUOVTIKN OTor OpLlat KEALWNG TWV
TIOUTIWV Kol KOAE(Tal kepSog SIKTUoL (network gain). To kepdog SIKTVOU aTOTEAE(TOL
omo SVO TIOPOPETPOVE. TO OTOTIOTIKO KEPSOC, TIOU Oo@elleTal aTnv LWNAOTEPN
TBovOTNTOL Vo AN@BEl Eval anua Kol To TTPOCBETIKO KepSOC Adyw NG avénonc Tng
loxVog e€autiag TG mMPOCTITWONG SUO 1 TIEPIOCOTEPWY ONUATWY OTNV Kepador Anyng,
Twv omolwv N 1oxUg TpoatiBetal. To kepdoc SIKTUOL TIOKIAEL amd onuelo o onueio
QVOAOYQL E TN OXETIKN TN TNG LoXVOC Tou TESIOL KOl CUPPWVA PE TOV TIOPAYOVTO
amokALloNC Tne Beoswc (location variation) yioe Tov ottolo vTtoAoyideTan N K&ALVLN.

2.5 ATIOOTOON EMAVOXPNOLLOTIOINONG CLXVOTNTOG

Y€ EVA TIPAYHOTIKO SIKTUO TIOU KOAUTITEL LUX PEYOAN TIEPLOXT), LUTIAPXOULV UEYAAEQ
QTMOOTACELG AVAETN OTOUC TIOUTIOUC. AV TO OIKTUO OXESIOTEL KAELOTO, Bat TTPOKONETEL
LUKPOTEPN TIOPEUBOAN T8 Sedopevn amoaTaon €€w amo TNV TEPLOXN KOAUYNG omtd OTL
av elxe oxedlaoBel avolxto. O Aoyog mou cupPalvel auTO elval OTL TO emtimedo
TIopeUBOANC kKaBopileTan KLPlWC amO TNV AKTIVOBOAOVUEVN 10XV TWV OTOBUWY TIoU
BplokovTal TO KOVTA 0T OUVOPAL TNG TEPLOXNG KGAUWNG OTnv UTO  €€€Taon
katevBuvon. AvtiBetar otV TEPIMTWON €VOC SIKTUOU UE TIEPLOPLOUEVN TIEPLOXN
KOAUWNG N XPNON KOTELOUVTIKWY KEPALWVY CE TIOUTIOUC KOVTA OTQ OUVOPO TNG
TIEPLOXNC KOAUWNG EL0AYEL AYOTEPO TIAEOVEKTNUATA. ZUPTEPAlvETOL SNAadn OTL Yl
LEYOAEC TIEPLOXEC KOALWING, N omOCTACN SLOX WPLOHOU LETOED OUOSIOUVAIKWY TIEPLOX IV
(AOOTOON ETOVOYXPNOUOTIONCNG CUXVOTNTOC) Elval UIKPOTEPN VI KAEWOTA SiKTu
OTO OTL YL QVOLXTA. [lo IKPEC TIEPLOXEC KAAUWNG N TOOTOON oUTH elvat (dlar Kat yia
Toug duo TUTIOVC SFN SIKTUOU.
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2.6 Meploplopol xpriong SFNs

Mo TNV XpNnon SIKTUWV evialag cLXVOTNTOC, TIPETIEL OAX TOL OXETIKA ONUOTA HETAO0ONG
Vo glval  OLYXPOVIOUEVOT WG TIPOC TN OUXVOTNT®, TO XPOVOo Kot Ta bits. Etol
ETUTLUYXAVETOL KAXOE ONUO TIOU EKTIEUTIETAUL OTIO OTIOLOSONTIOTE TIOUTIO TOL (Slou SIKTVOU
VO LNV TIOPEUBGAAEL GTO OOt OAAX VO TO EVIOYVEL.

2.6.1 ZUYXPOVIOUOG CUXVOTNTOG

To onuo OFDM amoTteAeiton amo eva TANBOC TToPOAANAWY (PEPOVTWV. KaBe eva amod T
XIAMGOeC auTa PepovTIa RF, OTav n podlOTNAEOTITIKY UETAOOON TIPOEPXETAL OO
SLAPOPETIKOVC TIOUTIOUE TIOU AELTOUPYOUV Ot evar SFN S{KTUO, TIPETIEL VO EKTIEUTIOVTOL
oTnV bl cuxvoTnTa. H avaykala akpielor otn cuxvOTNTA EEXPTATAL OO TO SIXTTNHUA
LETOED TWV PEPOVTWY, N HE GANt AOYLY, OTNV amoOCTACn oLuXVOTNTAG HETAEL SUO
YELTOVIKWY (PEPOVTWYV, TO OTIOIO OVAPEPETAL KOl CUXVA WC "OLOCTNUA (PEPOVTOC" Kal
ovpBoAlleTal pe Af. Eav To fk SnAwvel Tnv 1&avikn RF Beon tou k (pepovTog emelta KOs
TIOUTIOC TIPETIEL VO HETAOIOEL TO (pepOV k oTn cuxvotnTa fk +(Af/1000) TTov ommoTeAel Ka
TN LEYLOTN TR VOXNG TIOU ETTRERAWVETOL OTIO TIELPAUATIKEC SOKILEC TTESIOU.

Mo va eTutevxBel otV N omadTnon TPETIEL OAOL OTN CEPA TOAQVTWTEC PECH O KAOE
TIOUTIO VO TIOPEXOLV I TETOLL avOXN WOTE VO UTOPElL V& CUVTNPACOULV OTO
EKTIEUTIOPEVO ONUa TNV amopaitntn okpiBeta. ‘Evag tpomog yloo va vAotoinBel to
TIOPATIAVW ElVaL KABE TOAVTWTNG Vo KABoSNYEITAL OO EVay TOAQVTWTH VAPOPAC O
omolog KaTd TpoTiunon Ba elval TTPOCITOC g OAOULC TOUC SIUPOPETIKOVUE OTABUOUC
EKTIOUTING.

2.6.2 ZUYXPOVIOUOG XPOVOU

OewpnTika To ouaTnua COFDM €xel OXeSLOOTEL KATA TETOLO TPOTIO WOTE VA EVIOXVETAL
TO ONUO OTIO TIC NXW €' 60OV QUTEC BplokovTal Yeoo OTO SLAOTNUA TTPOCTACOC,
AUTOC O OPOC OTALTEITO XPOVIKO CLUYXPOVICUO TWV SLAPOPWVY TIOUTIWY, SeS0PEVOU OTL
TO (610 OoUUBOAO TIPETEL VO eKTIEUPOEL TNV (Slal XPOVIKY) OTIYU aTto SIAPOPETIKEG
Deoelg, omolaadNToTe Kol av €lval N XPOVIKA KoBLOTEPNON TIOU ELOXYETAL OO TO
SikTvo. H xpovikn akpifela Tou amouteltat Sev lvan TTOAD HEYAAN, AOyw TNG €YYEVOUQ
QVOXNG TIOU TIAPOVOLACETAL OO TNV SIAPKELX TOV SLOAOTHUATOC TTPOCTACIaC, TO OTolo
ouxV& oupBoAileTton we AT. EvtouTolg, dedopevou OTL TO SIAOTNUA TIPOOTACIOC TOU
ETUVELOL  KAVOALOD  TIPETIEL VO XPNOWOTIOETAL Yot va  SlopBwvel TN XPOVIKN
kaBuoTepnon Sladoong Kol OxL ylor Vo €EOUSETEPWOEL TOV  OVOKPLRN  XPOVIKO
OLYXPOVIOUO SIKTUWY, e akpiBelor +1us ammoTeAel pla ko Boon.
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signat 1 | Symboln—1  [|: Symboln :| Symboin+1 |
signal 2 | Symbol n—1 | Symboln : | Symbol n+1 | N
. ¢ » .
H FFT window
«—— T, —» Tme

-Aldotnua MNpootaoiag-Guard Interval
2Tnv MPaEn otav ol nxw LTepRalvouy TNV SIGPKELX SIOTAUNTOC TIPOOTACLOC, N
amOS00N HEWWVETAL YPNYOoPX Yot SUO AOYOUC:
* H apxn ™g opBoywvikoTnTag TopoBLaleTal Aoyw Twv TIapeUBoAwy. AuTo odnyel oe
U ovénon tou BER n omolar elval pikpoTtepn 000 0 PUBUOC KTMOTTOANG OEOOUEVWIV

elvat uPnAotepoc. H Stapoppwaon 64 QAM mopadelyuatog x&plv Bal LTTOPEPEL aTTO
OUTO TO TIPORANUOL HE HEYOAUTEPO PUBUO OE Oxeon pe Tnv QPSK Slapoppwaon.

AIAMOP®Q2H

QPSK  16-QAM  64-QAM

12 23 34 5/6 7/8

PYOMOZ KQA/ZHZ

« To KavOAL Sev UTTOPEL VOl EKTIUNTEL CWOTA TIC NXW TIOU VAL HEYOAVTEPEC IO TO EVA
TETOPTO XPNOWNG SIGPKELOC TOU CLPPBOAOL Tu. Av Kot cuTO pTtopel va e€axptnBel amo to
OXESAOUO KOBE SEKTN, TIPETIEL VX YWwWPIloULE OTL O TPOTIOC EKTIOUTING OTtov AT =Tu/4
QVOEVETOL VO €lVal AlyOTEPO OTABEPOC OO GAAOULC TPOTIOUE EKTIOUTING OCOV Q(POPK
To (NTNUO UTIEPRAONC TNEG NXW TNC SIPEKELRC TOU SIOTAUATOC TTPOCTACLOG,

Jav emakolovBo tng Slaxelplong ™ nxw o€ evav COFDM &EkTn, N TIPOYHOTIKNA
TIEPLOXT) KOAUWNG TIOL TIPOKUTITEL OO €V GUVOAO TTopTtwy SFN e€apTaTat kuplwg amo
NV amodoon XPOVIKOU CLYXPOVIOUOU TOU LTIOCLOTAUNTOC. H Xpron evog XPOoviKou
ovTiotaBuloTh (time offset) oe evav dedouevo KOUBO Tou SIKTUOU UTIOPEL O HEPLKEG
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TIEQUTTWOELG VO ETUTPEWEL LI KOAUTEPN PUBOUION OTnv TEPLOXN KOAuWn 1 ula
LEYOAUTEPN OHOAOTNTA Tou SlaBeatpou Aoyou C/N.
2.6.3 ZUYXPOVIOUOC TWV YNPLOKWY CNUATWYV evog SFN

H Slotntar outn TPETEL VOr CUVOUAETAL WE TNV ETUAOYN TNC KATOAANANG OmOaTaONG
TWV KEVTPWY EKTIOUTING Tou SFN.
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Distance (km)
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3. Allotments

Epdoov avohboope TIC LOWOTNTEC, TA XOPAKTNPOTIKA KOl TOUC TPOTIOUG OWOTAC
Aettoupylog evog SEN, Twpa Ba acox0ANBOUE UE TO ONUAVTIKOTEPO KOUUATL TIOU Elval N
TIOPEUROAEC HETOEY YEITOVIKWY SFN Kot n TUXOV TIOPEUBOAN amO YEITOVIKEC XWPEC O
SFN evtoc EANGSaC.

M aVTO TO AOYO, Ylor Vo eEUTINPETATCOULE TOUC OKOTIOUE TNE SUMAWUNTIKNG ETUAEYOUUE
VOl EPYOTOUME Ttavw atar Allotments 3,4,5,6.

3: @&oog
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5: @eooohovikn
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6: XoAKIOIKN
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Me B&on tn ouvvBnkn tnc leveiung ‘06 (GE-'06) exel oploTel O KATAUEPIOUOC TNG
eTIKpaTeloC o 34 Allotments:

-Ap{Bunon allotments

MapadoxEg

e Je k0Be allotment Snuoupyeitar evar SFN , pe efalpeon to Allotment 37
(KukA&Sec), oTou dnuiovpyouvtot 2 SFNs

e O eA&XIOTOC TIPOATIAUTOVLEVOC aplBUOG StavAwy (MUX) ava Allotment eivar 8

e Ol ouxvotnTeg Tou Ba amodoBoluv ota SFN, akolovBolv ge TIOAD HEYGAO
TIOCOOTO TIC £yYPaPEC TNC EANGSOC Bacel TN cuvBnkng GE'06.
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e Omoleg amokAloelg uTtdpyxovy opeilovTat:

* 21N Sty pa@n SIAWY AOyw amadTnong Yo ameAsLBePWON (PACHATOC
* TNV TIPOCBNKN VEWY SIOUAWY TTPOKEILEVOU VO IKOVOTIOINBEL TO Oplo Twyv 8 MUX
* 2TOV TIEPLOPLOUO TWV TIPEPROAWY PeTalL TwV allotments

e OL ouxvotnTteg amodidovtor AapBavovTag uToWn Kal TIC KATXXWPNOELS TWV
YELITOVIKWY Xwpwv (AABavia, MTAM, Toupki)

Je koBepla amo TIC TEPLOXEC amovoung Ba eykataoTaBouv Tor amopadTnTa KEVTPX
EKTIOUTING (156 CUVOAIKG OTN XWPEX) ETOL WOTE VO SNULOVPYEITAL VX OTTOTEAECHATIKO
LOVOOUXVIKO SlkTuo avd Teploxn (Single Frequency Network — SFN].

e KGBe SFN, T KeVIPO €EKTIOPTING OLYXPOVICOVTAL KOl EKTIEUTIOUV TNAEOTITIKO
TIPOYPAUUO OTIC (SIEC OLXVOTNTEC. ot TTAPASELYU, OTNV TIEPLOXN ATTOVOUNG 3, TNG
Oaoou, Kol Ta TPl KEVTPA EKTIOUTING («OAao0C», «BaoWoKl» Kol «=&von») Ba
EKTIEUTIOVV TO TNAEOTITIKO TIPOYPOUUN TWV ISIWTIKWY OTOBUWY €BVIKAC EPPEAELOC OTN
ouXVOTNTa 32 Ka 37.

AUTO elval Ko eval amO TA TIAEOVEKTAUOTO TNG ETHVELNG WNPLOKAC EVPVEKTIOUTING, N
«OLKOVOUIO» (PACUATOC TIOU SNULOUPYETAL 0TO SIKTLUO PECW TOU CUYXPOVIOHOU TWV
KEVTPWV.

3 THASSOS 22 23 37 39 41 44 47 51
4 PAGGAIO 26 28 32 35 40 45 52 53
5 THESSALONIKI 24 27 30 36 43 48 55 56
6 XALKIDIKI 25 31 34 38 46 49 50 54

KOplo KEVTPO EKTIOUTING OV TIEPLOXT OTOVOUNG
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4. KoAOWELC ove KEVTPOL EKTIOUTIAG

MikpOTEPN €vTaon MeyoAUtepn évtaon

Allotment 3 - THASSOS

BAZINAKI
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Allotment 4 - PAGGAIO

2EPPEZ
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KOPYAOBOZ
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-\ -

Mpocoradun

Konn
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Allotment 5 - THESSALONIKI

XOPTI

3

ATHZ

W e
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Gkl - Apwaia
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Allotment 6 — XALKIDIKI

MOAYTYPOZ

i,“ o~
" N

5. ZUVTOVIOPOG UE VEITOVIKEG XWPEG

Av n TASOWNOX TWV YEITOVIKWY KPaTwV TNC EAAGSOC LIoBeTOEL eVapuUOVIoUEVN
Xpnon, ameAeuBepwvovtag TNV wvn ouxvoTATwy 790-862 MHZ yiax TNV avamTuén un
POSIOTNAEOTITIKWY LTINPECLWY, OTIWC Ol KIVNTEC LTINPETIEC, Bat UTIAPXOLV OXETIKK Alyol
Teploplopol  otn xpnon  @aopatoc. Mopd To  yeyovog Opwg  OTL  LTIHPXOULV
SLOCUVOPLOKEC CUUPWIVIEC, KATTOLEC YEITOVIKEG XWPEC elval TIBAVO VO EKUETOAAELTOVV
TIC OUXVOTNTEC TIOU OMTEAEUBDEPWVOVTOL VIO VOl EKTIEUPOUV OVOAOYIKA, EVW KATIOLEC
OANEC VO EEKIVNTOLV VWPITEPO VAl EKTTIEUTIOLY UNPLOKA. JULPWVO JE TNV Digea, n Avon
elval povodpopod: Mpryopn HETARaON Kat KAALWN TwV PYNELOKWY CUXVOTATWY, Lol
OUTEC ATTOTEAOVV TO LEAAOV.

113



6. MopeuBoAr SFN Siktou

Je eva SEN OlKTLO TIPETEL Var LTIOAOYIOOULE TOOO TNV €EEPXOUEVN TIAPEUROAN TTOU
Snuoupyel 6oo Kat TNV eVOO-TIAPEUPOAT TTOL SNUIOVPYEITAL O QUTO.

6.1 E&epxouevn tapeuoAn SFN Siktbou

O tpomog pe Tov omolo vtoAoyileTal n e€epxoOpevn TIaPEUBOAN TToL Snuoupyel eva SEN
OlkTuo €xel ovpEwvNnBel, €10l woTe va avTeTwT(ovTal LOOTIHA OAEC Ol TIBAVEQ
TIEQUTTWOELG CLVOVOOUWV WE allotments kou assignments.

e Je mepimTwon 1ov To SEN SlKTLo amoTEAE(TAL aTO TIOAAK assignments, N OAKN

TlopeP oA vTtoAoyiletal e TNV “power sum method” armo to Tedlo TMapeUPoANC
KaPevog povou  Tou assignment. H evdo-mapepforry oto  SFN - Siktuo
uTtIoAOYIETAL OO TAl ATOUIKA Ttedla Tou KABe assignment.

Ye mepimtwon mou To SFN SlKTuo OmMOTEAETOL OO Eval 1| TIEPLOCOTEPX
assignments pe evar SFN avayvwplotiko, ouvdedepevar ato (Slo allotment, n
e€epxOUEVN TIOPEULOAN Elval TO HEYOAVTEPO OO TaL:

-TO OUVOALKO TieSI0 TIAPEUBOANC LTTOAOYLOUEVO We TNV “power summethod” omo
To Tedlo TapeUPoANG KaBevog HOVOL Tou assignment

-TNV TIOPEEPBOAN amo To avTioTolo SlkTtuo avaopag RN mou oxetideton pe To
allotment

H mtapepfBoAn Tou dnuovpyeital oto allotment umtoAoyileTan ota onuela TTou opilovv
To allotment.

Ye mepinmtwon mou To SFN SlkTuo OmoTeAElTal oMo evar POVO  assignment
ouvoedepevo oe eva allotment, Oxt ouwg pe To (S0 SFN avayvwploTko, N
e€epyopevn TapeUBoAn elvat auTh oL SnuloupyelTo assignment. H TapepBoAn
Tou Snuoupyeital oto allotment umoAoyiletal ota onueioe Tov opilovy TO
allotment.

Ye mepintwon mou 1o SFN SlkTuo amoTeAsitan amd eva allotment n TapeBoAn
utmtoAoylletatl amo to avtiotoxo SlkTuo avapopag RN Tou oxetileTal pe TO
allotment.
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6.2 Evdo-mtapeuBoAn (self — interference) SFN Siktoou

Eva xapaktnploTiko Twy SFNs mou xpeiadetat 1dladtepn mpoooxn elvat n ToPEULOAN
LETaEL TWV TIOUTIWY TIOU aviKouy 0To OlkTuo SFN. Av Bewprjooupe evar SEKTN KOVTX
OTO GKPOL TNC TEPLOXNC KOALWNG CQUTOC VEVIKA AGUBAVEL ONUOTO A0 TTOAAOUCQ
OTOBUOUC TIOU eKTIEUTIOUV TO (Sl0 TTPOYypoUa. MapOAO TTOU TAX OHUOTA oUTA Elval
OULYXPOVIOUEVO OTOUC TIOUTIOUE, (PTAVOULV OTO OEKTN WE SIXPOPIKEC KABLOTEPNTELC, KO
SEV UTIOPOLV Vo SIaXWPLOTOVV OTIO CHUATO TIOAAATIAWY Sladpopwy, SeSOUEVOU OTL N
Slopoppuwan elvat akplpwe n dla. ‘Otav To CHUOTA GO ATTOPOKPUOUEVOUC OTABOU]
Baong koBuoTEPOLV  TEPLOOOTEPO  amo TN SlapKelx  Tou  “guard interval”,
OLUTIEPLPEPOVTAL WC Bopufwdn TIOPEURANOVTO ONUATA.

5
|

; il
‘ T TIC P ON N
, P 1S O T

AARE RU BN a

) N ﬁ \

.
-

A
|

Desired © Undesrad (DU [dB]

7T
|
-

22

Ot Ttap&yovTeC TTov oxeTi(ovTal LE TNV evOoyevh TIaPEUBOAN elval:
* H dipkela Tou “guard interval”

* H kaBuoTtepnon petadl Twy oNUATWYV
- ATIOOTOON SO WPLOUOU TWV OTABUWY
- TexvnTeQ KABUOTEPNTELC
- KaBuotepnoeic ae cuvdETUOLE SLOVOUNC

* MNedlo MapepB&AOVTOC oNUOTOC
- Padiodlowiog dtadoanc
- BER
- C/N
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Mo TNV emtiAuon Tou TIPOBAAUATOC OTIC TIEPIOTOTEPEC TIEPITITWOELG KATA TOV OXESIACUO
TOU SIKTUOU AUBA&VOVTAL TX €ENC METPXL:

- AUEnon tou “guard interval”

- MpocBnkn TexvnNTNC KABLOTEPNONC OE EVAV OO TOU TIOUTIOUG

- Melwon tng E.ILR.P.

- MpooBnkn fill-in Ttoumov

- Apadpgon moumov aro To SEN, SnAadr) xpnaotporolinon SIapopeTIKNAG
OLXVOTNTOC.
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7. Tlpooopolwan OMOTEAEOUATWY XPNOLWWOTIOWVTAG TO UTIOAOYLOTIKO  TIPOYPOUU
matlab

Oa  epyaoToupe Tavw ota 4 mpoavapepBevta  allotments  (Odoog, Mayyalo,
OeoooAovikn, XoAKSIKn). Tvwpldovtag TIC KOAUWPELG ylor KaBevar omd ouTd T
allotments, umopovue va €EETAOOLHE yla KGO Tieploxn evdlapepovtog (Area of
Interest) ov PTMOPOLPE VO XPNOLWWOTIOINCOLUE Whitespace. Oa oplooupe evar OPLO
(boundary) kou Ba e€etaloupe ylor K&Be pixel av exoupe 1 OxL uTEPPBOON CUTOU TOU
oplov.

APXIK& ETUAEYOUME WA TIEPLOXN evOlopepovVTOC Tuxada emhoync. Oplloupe TIg
kopupeg Upper Left, Lower Right os Longitude, Latitude. Etot exw:

ULlon = 23.36051
ULlat = 41.20064
LRlon = 23.43057
LRlat = 41.15596

H amekovion Tou xwplou outov oto Google Earth padveTon mMopoak&Tw oTn Hop@n
'SLadPoUNg’ oA Kot TN HOP®N ‘TIOALYWVOU'.

1 p@ANKI5596123¥43057,

)

,;CAupou@d
B Kapmeps :‘c ) 3
K010V 00a
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How e o
SN s

Ertopevo Brjuo elvan var HETATPEWOUUE QUTEC TIC CUVTETAYUEVEC GE HOPMN KATOAANAN
YLOoU TIEPAUTEPW €TIEEEPYQCLOL TIO OLYKEKPLUEVQ, Ol UETAPANTEG TIOU XPNOLUOTIOIOVE
(ULlon = 23.36051, ULlat = 41.20064, LRlon = 23.43057, LRlat = 41.15596) sivatl oto
OPAUPIKO CVOTNUOL CLVTETOYUEVWY WGES84 ((p,A) evw n emBuunth popen elval o
entiredo mAeyua (xy). Etol, oto matlab Ta Sedopeva Tou elodyoLE Elval ae Hop®n (X,Y).
TN HopeN auTN (XYy) €XOLHE Kol TNV KoAuwn Tng EANadag os evav Tivokor e
SLOTAOELC 7752x8510. JUVETIWC ATIO QLTOV TOV THVOKO ETIAEYOULLE IO UTIOTIEPLOXN
50x64, mou PBploketow oto allotment [Moayyalo, n omolae Ba elvar n  TEepoxn
evolapepovtocg o (Area of Interest - Aol). H emtihoyn Twv Slaotaoswy Sev elval Tuxala
KoBWC ol KaAVWELG Twv allotments TTIOU PO EVOLXPEPOUV KOl Ol TIIVOKEC TIOU £XOUME
EXOLV VOAOYEC SLOOTATELC.

Ertopevo otadLo lval (popTWVoVTaC TIC KOAVWELC yia kaBe allotment, var Sovpe av atnv
TIEPLOXT) EVOLOPEPOVTOC UTIOPOVE VO EYKOTOOTNOOUE Whitespace device.

ZeklvwvToC ort’ To Mayyalo exw:

Mayyaio

Kavovtog image tnv kaAuwn tou MNayyalov (elvat og dBm) exw:
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-Keun Moyyaiou

2T1g meploxec pe kokkvo (M) n evtaon Tou Tedlou elval HEYOAUTEPN OE OXEON LE TIC
OANEC TIEPLOXEC, OTIC TIEPLOXEC UE KITPWVO (1) elvat Alyo ikpOTEPN KO OTIG PE KUOVO KO
UTIAE N évToon etvat pikpn (59) f undevikn (W),

Mo var YIVEL EUKOAOTEPO KATOVONTO TIAPOABETOVLE SLAPOPO OTLYULOTUTION EVTOCNG
miedlou o To matlab.

Meploxn pe (M) cvénpevn evtoon medlov:

Screenshot 1

0 PaggaioCov <7752x8510 double>
4004 4005 4006 4007 4008 4009 4010 40 4012 4013
485 89 90 90 89 89 61 66 47 67 87
436 89 90 90 90 89 89 a3 81 a8 87
487 89 90 90 90 90 89 89 a8 a8 a8
483 89 89 90 90 90 a9 a9 89 a8 a8
489 83 89 89 90 90 90 89 89 89 a8
490 a7 a7 83 89 a9 a9 a9 89 89 89
491 a7 83 83 83 89 89 89 89 89 89
492 83 83 83 83 ] a9 a9 89 89 89
433 83 83 83 83 83 89 89 89 89 89
494 83 89 83 83 ] a9 a9 89 89 89
435 89 89 89 85 89 89 89 89 89 89
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Screenshot 2

14 |30 32 33 34 33 39 43 47 B1 66 66 66
15 | 25 0 24 24 28 29 36 39 43 &6 &6 &6
16 0 0 0 22 22 30 3 35 4 52 66 66
17,0 0 0 21 21 29 29 32 36 43 55 66
180 0 0 21 20 28 28 30 34 37 40 58
190 20 22 20 27 26 28 28 28 33 32 34

Mopotnpw OTL LTtAPXOUV  pixeluexpt Kot 90dBm eV UTIAPXOLV KOl VEITOVIKK LE
EVTAOELC Alya dBm Ttapok &Tw.

Meploxn pE pelwpevn evtoon edlou (F0):

Screenshot 3

57 44 35 32 28 28 27 24 26
58 43 34 27 25 26 25 23 24
59 42 35 27 23 24 22 0 0
60 38 33 25 21 22 20 0 0
f1 35 30 21 0 20 0 0 0
62 33 28 0 0 0 0 0 0
63 3 25 0 0 0 0 0 0
o4 25 21 0 0 0 0 0 0
65 0 0 0 0 0 0 0 0

Meploxéc e undevikn évtaon mediov (M)

Screenshot 4

H PaggaioCov <7752x8510 double>
204 205 206 2007 208 209 210 211

549 0 0 0 0 0 0 0 0
550 0 0 0 0 0 0 0 0
551 0 0 0 0 0 0 0 0
552 0 0 0 0 0 0 0 0
553 0 0 0 0 0 0 0 0
534 0 0 0 0 0 0 0 0
555 0 0 0 0 0 0 0 0
556 0 0 0 0 0 0 0 0
557 0 0 0 0 0 0 0 0
558 0 0 0 0 0 0 0 0
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Ertopevo BrAua elvat var eEETROOUUE av VI TNV TIEPLOXN EVOLXPEPOVTOC TIOU EXOUUE
ETUAEEEL UTTOPOULE VO £yKATAOTACOLLE Whitespace. To Kpitnplo pog Ba elval pio otaBun
evtoong mediov. To Oplo Ba elvat T 52 dBm. ETol av n évTaon o€ i TIEPLOXN €lva
UKPOTEPN OTIO OUTO TO KAXTWPAL TOTE UTIOPOVHE VOl EYKXTAOTOOUKE Whitespace.

No vtevBuploovpe 0Tt n Tteploxn evdlapepovtoc (Area of Interest) BplokeTal peoo 0ToO
SEN Mayyadio.

. ZHOAVI@

8

Ertlong oto matlabéxoupe KavovikoTooel TN TEPLOXN EVOLXPEPOVTOC O SIOOTATELC
50%64 yl1or AOyoUC eUKOALOG,.

H €€050¢ Tou KWK paC TTov SelyVEL TNV evTaon Tiou SEXeTAL KGOE pixel atnv Aol armod
To SFN Mayyado.
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10 20 30 40 &0 60
-Evtaon edilov otnv Aol amd SEN Mayyato

H evtaon kupalveTtal avohoya PE TO XPWHUX TOL KGBe pixelue TNV Aoyikn Tou elxaue
QVOPEPEL TIPONYOUHEVWC (KOKKIVO > KITPWVO > KUOWO > UTTAE).

[0 ouykekplueVa N akpLPNG evtacon KaBe pixel elva:

Aol =
[ Aol <50x64 double>

1/2[3|4|5/6 7|8|9(10(11/12/13/14/15/16/17/18/19,20 21 22 23 24 25/26/27 28 29/30|31|32|33|34(35 36/37|38|30|40|41|42 43 44 45 4647 48 49 50 51 52 53 54 55|56/ 57| 58| 59/60|61/62|63|64
1 0/ 0 00 O0OOODOOO0O0D0D0O0O0O0O0O0D0O0O0O0O0O0 0 0 0 0 0 0 0 028323432353642424139 39 39 38 38 3532 33 39/34 38 38 3640 4041|4344 42|47/49 56
2/ 0/ 0 0 00O0O0D0O0O0O0O0O0D0O0O0O0O0O0D0O0CO0O0O0O0O0O0O0D0 0 0 0 02731313127 3538424139 39 39 38 40 34 20 32 3933 37 38 3535 40 41 42 43 41 47 48 56
3/0/0 0 0O0OOOOOO0O0O0D0O0O0O0O0O0D0O0O0O0O0O0 00 0 0 0 0 0 02727313126343841/41/38 40 39 38 39 34 29 32 39/33 37 38 35/35/3940|41/39/41/46/48/54
4/0000000D0O0O0O0O0O0DO0O0O0O0O0D00O0 000D 0000 0 0 02727313225323741413839 384039332932 3832373737/35/39/40|41/38/40 44 47 54
5/ 0/ 0 00O0O0O0OD0O0O0O0O0O0D0O0O0O0O0O0D0O0O0O0O0O0O0O0O0 D0 0 0 0 0 026303224313641 414039 38 3939 3628 27 38 32 37 37 37 34 3840 40 38 39 43 47 50
6|0/ 0 0 0O OOOOOO0O0D0D0O0O0O0O0O0D0O0O0O0O0O0 0 0 0 0 0 0 0 0 0263031293035404039 38 37 39 38 36 28 26 38 37 36 37 37 34 38/39|39/37|39/43/46/49
7,00 0 0O0O0O0O0O0O0O0O0O0D0O0O0O0O0O0O0O0O0O0O0O0O0O0O0 D00 0 0 0 02630312929 30393939 3837 3936353226 38 37 36 35 36 34 38393937 40 42 46/48
8/ 0/ 0 00 O0OOOOOO0O0O0D0O0O0O0O0O0D0O0O0O0O0O0 00 0 0 0 0 0 0 02630202922 3039 3839 36 36 38 36 35 32 25 30/36/36/35 3633 37|39|39/37|40/42/43/47
9/ 0 0 0 0O0O0O0D0O0O0O0O0O0D0O0O0O0O0O0D0O0O0O0O0O0O0O0O0D0O0 00 0 02626302922 30333738 36 3636 36 38 3125 3036 30 34 36 33 3737383640 41 43|46
10/ 0/ O/ 0/ O O/ O O/ O/ O/ 000 ODOO0O0O0O0O0O0O0O0O0O0 OO0 0 0 0 00 0 026252931213032/3738 3537 36/3537 3126 30 36/30/34 35/3337|37|38/38/30/41/43/46
110 0 0 0 0 0O0OODO0O0O0O0D0O0O0O0O0O0O0O0O0O0O0O0O0O0 000 0 0 0 0 025293122263137 3835363638 373025 29 37 29 34 353232 36/38/38/39/37/42/45
12/ 0/ 0O/ 0/ 0 O O O/ O O 0 0OODOOOOO0OD0O0O0O0O0 00 0 0 0 00 0 0 02529312921/31/3738 38 363337 37 33 25 29 36/29 34 3532 32|36/38/38/39/36/42/45
13/ 0/ 0 0 0 0 0 OO D OOOO0D0O0OO0O0O0 025200000000 0 0 0 0 0 0252931282129/37 3837 36353737 33 25 23 36 28 34 353232 36/37 37/38/36/41/43
14/ 0/ 0 0 0 0000 DOO0O0O0O0D0O0O0O0O0 02427 00000000 0 0 0 0 0 02528292827 28363637 363337 34 33 24 23 36 28 33 34 3432 35/37 3734 36/41/42
15/ 0/ O/ 0/ O O/ O O/ O/ O/ 0/ 0/ 0/ 0D 0 0 0 02225 0 0 0 0 0 0 0 0 0 0 0 0 0 O 02525[29|27|20|28(30|36/37 34 35/37 34 32 20 22 36/34 33 34 34/31|35/37|37|34/36/40/42
16/ 0 0 0 0 0000 O0O0O0O0O0D0O0O0O0 0342100250000 000 0 0 0 0 0 0252830202830 3638 34 34 34 3432 29 22 36/34 33 3334 /3135/37 3634353942
17/ 0/ 0/ 0/ 0 O O O/ O/ O/ 0O/ 00/ 0D 0 0 0243020 0 031310 0 0 0 0 0 0 0 0 O O 025]2830|20|20|29|36/38 34 34 34 34 36 28 22 28 34 32 32 34/31/34/36/36/33/35]39 41
18/ 0/ 0 0 0 0 0 0 O 0 0 000 020 0282631 0 02136383534 0 0 0 0 0 0 0 0 0 025293026 0293537 34 3534 34 36 28 23 28 33 27 3234 313436363336 )38 41
19/ 0| 0/ 0/ O/ O O O O O O O O 030253532 283130 0273349453622 0/ 0| 0| 0| 0| 0| O O 02328/30|25| 0|27)35 37 363334 3636 28 23 28 3327 32 34/31|34/34/36/33/36/38/40
20 0 0 0 0 0 O O O O 0 O O 0313829322729273644 5865504533/ 0 0 0 0 0 0 0 0 0211282824/ 0|27 35 37 36/34 34 36 36 31 23 2835 26 3233 31/34/34/36/32/36/38/38
21/ 0/ 0 0/ 0 0O O O O O 0O O O O D26 252825212765 66/66/6655392621) 0 0 0| 0 0| O O 02024/28/24| 0|27)34 33 36/35/34 3636 31 22 2135/27 31/33/30/30|33/36/35/35/38/38
2220/ O/ 0/ O/ O O O O O 0| 0| O O D 020/27 2526 30 66 666666 6143374014320/ 0| 0| 0| O O O D]2328/29| 0|26/26 34 363334 3633 31 22 2135/26/31/33/30/30|33/36/34/35/37|38
230/ 0 0 0 00O D0DO0O0O0D0D0DO0 0 0 026376066666663 5950455526 0 0 0 0 0 0 0212729 0 0233337333433 333127203532 31/33/33/30/33/35/34/35/3438

122



Aol =

HH Aol <50x64 double>

446140343528 21
4547412613227 0
46454026129 0 0
47|29/39|28|29|32 27
48/36/39/35/22/29 26
4950 413421/25 28
50/67|46/35 212427

30/29/59/43 48 34/28) 020263334 31 28 213130
31/38/61/46 66/39|31)31/28 313833 41 34353233
32|37|66/66 66 66|66/42 35 28 42|48 48 40 4460 28

0/242331/45 49 59 47 28|21 22 22
024 304244473123

0

0
0
0
0
0

0

0
0
0
0
0

01232529 34 46 40
01202322 26/40 28
0 021 0 02820
00 0 0 0210
0000000
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0
0
0
0
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0
0
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0
0
0
0
0

0

0

[=RE=RE=RE=RE~1

0

40|66 666662 40 35 43 57|64/67|67 67 67 67 67 66 58 5047 47|42 3527 20
4166 66/66/51/38 32 32 47/56/63 67 67 6767 66 61 54 4743|4137 31
42|66 6659 45|36 32 26 36/51|55 6567 67|67 58 5349 41|36/28 23
43|66 6547 39)34 29 21/31|42|50 57/65/67 58 46 414135
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0
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0
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o o o o

0
0 0
0 0
0 0
0 0 0 0254528 303147494644 373729 26 0 02522
0| 0| 034/45/50/32/33|31|36(37/37373335/33/25 0| 03222
0/23/36/50/61 4534 39/3332|32/34 34 27 2532 24 0223422
0 0134575448 47 36 41|34 33 32 34/26/27 26 32 2731|3634 22
0/30/51/65/56/48 47 36 41/34/39 36 26/ 2531 2832 2933|3734 23
0 03448605044 41334035 51 3026/ 26|33 28 31/30)33|35 30 22
0/21/35/41/37|30|28 27 28/42|32 27 28/27| 26|34 28 32 29/31 |28 25 22

oo oo oo
[=RE=RE=REK=RE~1

026242221 032/3834/26/27 36/33|22|27 24/32/30/3535 31/30/26|27| 24 2525

1(2/3/4|5/6 7 & 9[10[11/12/13/14{15/16/17/18/19|20|21|22 23 24|25 26|27 28| 20|30/31|32|33|34|35|36/37|38|39|40 41 42 43|44 |45 46 47 48|49/ 50 51| 52| 53| 54|55 |56/ 57| 58| 59 60 6162 63 |64
28 02725 0 0 0 027 0/ 020 02928 0 0 0 0 0 0 0 020 0 0 024 0 0 00 0 00 0 0 0 0 0252822242234 363333353530 202634 2531322932 34 34 303235
20/2828)27)3012921) 0 0 0232526145 0222220 0 0/ 0/ 0 02529 0 0 0 0 0 0 0 020 0 0 0 0 0222628222421 33 363232353329 20 2634 25 31322632 32/35 303334
0 0 0 025 02129 02224 0 0 0222525 0 0 023 029292822 0 0323631323233 29 20
0 0 02222 0 0/343732/26/24/3035 3327 26/22| 03039373027 24 0 0| 0253531323233 29 25
0/20|54/45/45 4026/ 28|44/26/28 24/31/37 42 2026 26(32|43|31)27)26/ 0 0 0| 0/21/23|3530(3232|31 34 24
33/39|66/66 6666|6666 5952 54/39 39 3935/23|27) 032/54/55/58 54 43/36/44/22 30 242038 42 2723273032 0 0| 0 0 0/41/242124/36 3031|3031 34 24
34/40/66 66 66 66|66 66 66 66414139 33) 0 03138 54/55/56/58 54 58/59/54/40)31 25283534 302626/ 0| 0 0 0 02031/33/272638|27 29312727 3323 0/24/29/27 29312830 33/31 3231
35/47|66/66 6666|6666 66 66 5138 34 35 38 37|48|58|55/56/56/58 51 55/61/56/39|30 24 2526 33 27 23
36/66|66/66 66 66|66 66 66 666655 59 35/32/54/61 41 53|56/55/53/53/51/60|48/37 26| 0
37/57|66/66 6666|6666 66 66 6666 42 42 33/34/3533|52 49 49|48 48 36 41/39/3529
38/41/55/60 6654|5864 66 66 6666 66 48 32/35/41|43|53/51 4942 39 21 23/23/32|28
39/66|63 /63 6147|46/55 64 66/66/66 67 67 67 /67|67 59 53|50 47|43 /39 30 21

0/34/25/30/32/29|32 32353033 36
0/34/25/29/32|29|29 31343233 37
0/34/30/28/31/31/28)30 3432|3336
012429 2731/31/28/30 343132 36

0 0 02531 50/31/29/28/20|25 26/31/26/24 3326 0/24/28|23 28312830 33/3132/31
0 0/24/51/64 673631 0 029352924/23/3326 0/24/33 22 28/31/28 29/33/31 2830
0/23/28/36/51 6767 53/25(2132 37302320 025 0|23|33 26283027 29/33/33 2730
0127272840 67 6354/45/43 34 352020 0 025 0| 03225273027 29/33/33 2730

0/32/2525/30|27/2929/33|27|29
0132 26253027 27 28 32 26|28
0122 26253027 27 27 32 25|29
0122 26253029 26/26 31 28|28
0/21/26/2526/29 2626 312728
0122 26/2526/29 26/25 31 27|28
0122132252528 25/25 29 27|28

0

030133 025203224 3944/34 27 31/36/25| 0/3036/54/40|3532 2922 26|25 26/3133|23
022 243013739 02932 67|67 53 59/41/38/36 37 2323|50|67 67 463728 22 2123 25/26/34/33 21
0/22131/3031/36/41/47 3961 67 67 67 67 67|67 46 46 54 67|67 67 66433722 0 0 025273332 0

36/38/31/30/31|28|35/49 67 67 67 67 67 67 /6767|6767 67 67|67 67 6039)33) 0 0 0 023283332 0

0/3224/23/27 24 2529 27|28
0/32/2323/28 24 253127 24
031123 027 2325323225
0 021 0282326263224
0 020/ 027 22 26/2632/23

Ev ouvexelo, OTWC TIPOGVOPEPOE, YO TO KPITAPLO EYKATAOTOONG N UN OUOKELNCG
whitespace Betoupe 10 Katw@AL 52dBm. ‘ETal omolo pixel vmepPadvel Tn T owTH, oTNV
TIEQLOXN) EKELVN SEV UTTOPOUKE VO EYKATAOTACOLLE whitespace kot TNV ‘XpwpaTi{ovuE’

e umAe. Etol n €odoc Tou kKwdikor Slvet:
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-ATIEIKOVION ATTOYOPEVHEVWV YO KATWEAL 52dBm
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Ol UTTAE KOUKISEC SNAWVOLV ATTOYOPEVIEVEC TIEPLOXEC. Mo VO BPOUKE TO TTOCOOTO TWV
TIEPLOX WV OV TWV SLALPOUKE TO OTTOYOPEVHEVAL Pixel e TOV CUVOAIKO apIBUO TwV pixel.

ESw yla va kaBoplooupe pla eploxr) KOTOAANAN 1 OxL , BewpoUpe TIwC 0TV TO
TIO0OOTO TWV pixelrtou uTtepPalvouy To OPLo lval HEYXAUTEPO OO 5% , N Tteploxn elvan

OKOTGAANAN.

2TNV TIEQITTTWON MG, AXLBOVOULE:

0.075625

TomooooTo elvat 7,56% > 5% &po KaAO Bar AT VOl NV EYKOTOOTHOOUHE CUOKELN
whitespace.

Ao cwénooupe TNV evaioBnoia os 62 dBm, n Tpooouolwon oto matlab dtvel:
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To TooooTO TWV pixelrtov vTepPaivouy To Oplo eivan 4,81% < 5%

0.048125

Apot TwPa TNEOLVLVTAL OL TIPOUTIOBETELG VLot pla TUBaVT EYKOTAOTOON Whitespace.

EVOAAOKTIKGE TNV TipwTn Tepinmtwon (52 dBm) umopoupe var eTAEEOUPE UL LTIO-
TIEPLOXN TTOL SEV LTTIAPXEL TIESIO KO VO EYKOTOOTATOUUE ekel whitespace.

Mo TTOEASEY PO OTO TIOPOKATW OXNU, TO TETPGywvo [20%20] dev Sexeton medlo, dpa
Sev exw TIPORANUAL.

30+

*
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-
L R B S 1
L I N
- b

15—

10—

0 | | |
0 10 20 30

-ATIEIKOVION OTTOYOPEVUEVWIV YLt KATWEAL 52dBm

JUVETIWEG VAAOYL E TO KPLTNPLO IOV ETIAEEOUE Kol BPOVIE TNV KATGAANAN TtEPLOXN
Tou elval dloBeoiun, pmopw va Asltoupynow  whitespaceato SEN TMayyalo oTiq
SLBETIUEC CLXVOTNTEC, TIOU OTIWE MG £XOUV amodoBel elvat:

| 4 PAGGAIO 26 28 32 35 40 45 52 53 |

Me tnv (Sla Aoyikr) Bor SovAeoupe Kat ylor Tor cAAx allotments.
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Oa&ooc¢

K&vovtac image tnv kaAun tng Odoou (elvat ae dBm) exw:

1000
2000
3000
4000
5000
6000

7000

1000 2000 3000 4000 5000 6000 7000 8000

-KeAun ©acou

Onwcg mpty, oTig Teploxeg pe kokkivo (M) n evtaon tou medlou elval peyohuTtepn o€
OXEON UE TIG ANEC TIEPLOXEC, OTIC TIEPLOXEC e KITpvo () elvat Alyo HikpOTEPN KAl 0TI
LE KLOVO Kal UTTAE N évtaon elval pikpn (59) N undevikr) ().

MapaKATW TOEABETOUPE OTLYULOTUTIA EvTaon( Ttediou o To matlab.

Screenshot 1

1 Thassos <7732%8510 double>
3695 3696 3697 3698 3699 3700 3701 3702

961 50 42 56 66 &0 46 47 a7
962 33 49 75 75 70 56 62 62
963 73 73 73 72 69 &6 72 69
G964 65 69 70 68 85 e 61 58
965 53 62 62 61 59 57 61 59
966 B] 36 57 56 55 58 57 4
967 51 53 54 55 53 52 51 a7
968 46 49 53 50 47 44 44 42
969 47 49 49 46 43 38 37 EY)
970 38 4 44 44 42 38 33 E)
971 44 44 39 41 39 34 31 30
972 38 39 35 34 34 32 29 28
973 35 35 32 E) el E)| 29 27
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Screenshot 2:

HH Thassos <7752%8510 double>
3791 3792 3793 3704 3795 3796 3797 3798
910 3 33 25 30 30 30 30 25
911 0 30 30 26 26 13 29 0
912 20 28 28 32 31 30 28 25
913 0 0 21 20 23 20 28 25
914 24 24 29 28 24 24 20 0
915 0 2 26 30 32 34 31 28
916 22 24 26 EY M 3 £V} M
917 25 25 26 31 34 34 34 34
918 25 a7 28 32 15 35 34 34
919 25 29 32 33 34 34 EE! 34
930 26 31 32 34 34 34 34 33
921 26 31 32 3 e 34 34 34
922 25 30 34 34 34 34 32 32
Screenshot 3
HH Thassos <7752x3510 double>
3791 3792 3793 3794 3795 3796 3797 3798

1204 0 0 0 0 0 0 0 0
1205 0 0 0 0 0 0 0 0
1206 0 0 0 0 0 0 0 0
1207 0 0 0 0 0 0 0 0
1208 0 0 0 0 0 0 0 0
1209 0 0 0 0 0 0 0 0
1210 0 0 0 0 0 0 0 0
121 0 0 0 0 0 0 0 0
1212 0 0 0 0 0 0 0 0
1213 0 0 0 0 0 0 0 0
1214 0 0 0 0 0 0 0 0

Juvexilovtag e€etalovpe av Yyl TNV TIEPLOXN EVOLAPEPOVTOC TIOU EXOUME ETUAEEEL
UTIOPOUME Vo eyKaTaoTnoovpe whitespace. To Kpltnplo po¢ Ba elval o otaBun
evtoong medlov. To oplo Ba elvar T 52 dBm. ETtol av n evToon o€ i TtEpLoxn elvat
UKPOTEPN OTIO OUTO TO KAXTWPAL TOTE UTIOPOVHE VO EYKXTAOTOOUKE Whitespace.

Mopokatw BAETTOLPE TN Teploxn evolapepovToc (Area of Interest) oe oxeon pe to SFN

Qdooc.

127



. c .r.. )
e SKaBaNa c
g
&) 8= .
g

- TESES
-
Image Landsat

DatalSIO;, NOAA, US| Navy, NGA, GEBCO /\'H§ Gpi(]
US Dept of State Geographer. o ) 13

H €£050¢ Tou KWK PG TTov SelXVEL TNV EVTOECN TIOU SEXETAL KABE pixel atnv Aol amo
To SFN ©dooc sivad:

20
-Evtaon medlou atnv Aol amd SFN @doocg

Mopoatnpovpe OTL N €vTaon Tou TESIOU AQUPBAVEL OXETIKA UIKPEG TIWEG HE Baon Ta
XPWHOTO TNG OTTEKOVIONG.
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Mo ouyKEKPLEVA N aKPLBAC evTaon K&Oe pixel lvad:

EE Aol <50x64 double>
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HH Aol <50x64 double>
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02621 0

0|23 26/29/21/26/22| 0
0/29/23/25/29 21|2522
02229130129 2922|2528 2525 0 020
0/3231/30/27 2928|122 25/21 /24 2522| 0,20

0000
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000000 0 024242424222226 0 0 0/ 0
00000000 022242423222226 0 0/ 0
00 000D D0 0 02322242423212226 0 0
00 00000 0 0 02022242421212226 0
00 0 00O 00 00 02122232321212226
00000000000 D23222323212121
000O0O0D0D0O0O0O0O0O0O0
000O0O0DD0O0O0O0O0D0D0
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000 00O 0O0OO0O0O0O0O0O0O0O
020 020 0000 O0O0O0DOO0O0O0O0OD
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4156 7|8|910111213[14/1516/17/18/19/20121 22 23 24 25/26/27 28 29 30|31|32|33 |34 35 36/37|38 39 40 41 42| 43|44 45 46 47 48|49/ 30 51 52 53| 54| 55|36 57 58 59 60|61 |62 63 64
0 02523(252422222326 0/ 0 0 0 02525 025 0 0 0/ 021 024 0 D24 0 0 0232323 0 0 022 0/ 0 0 0 0 0/ O
0| 0252324242212222 0/ 0/ 0 0 0252525 02525 0 0 02112324 0 02423/ 0 02323 0 0/ 0 022 0 0/ 0/ 0 0 0
0242425 0 025 0 00 02324 0 0 023 0 02323 0000000000
0 024242525 025 0 021 02324 024 023 0 02323/ 0 0 02100 0 0 0
00 02424 025 025 0 021 02324 024 023 0232323 0 002100 0 0
0 0 0 02425 025 025 0 021 023 0 024 023 0232323 0 0 021/ 0 0 0
00 0 0 02425 025 0 0 0 0212324 0 02423 0/ 02323 0/ 0 0 021 0 0
0000 0242425 02525 00 0 02324 0 0 023 002323000000

0

0232322212126 0 0 0 0 024242525 025 0 021 02324 024 023/ 0 02323 0 0/ 021
0 0232322212126 0 0 0 0 02424 025 025 0 021 02324 024 023 0232323 0/ 0 021
022222423221212125 0/ 0 0 0 02425 025 025 0 021 023 0 024 023 02323123/ 0 0 0

0242212423/2112121)25/ 0 0| O] 0 02425 025/ 0 0 0 021/ 024 0/ 024 0 0 02323/ 0| 0| O
02422232221212126 0 0/ 0 0242425 02525 0 0 0212324 0 024123/ 0 02323 0/ 0

024222322212021 0 0 0 0 0242425 0 025 0 0 0 02324 024 023 0 02323 0
0 024232322212125 0/ 0 0 0 024242525 025 0 021/ 02324 024 023 0232323
02223231221212125 0 0/ 0/ 0 02424 025 025 0 021 023 0 024 023 02323
024222312322212125 0/ 0 0 0 02425 025 025 0 021/ 024 0 024 0 0 023
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-ATIELKOVLON ATTOYOPEVHEVWV Yot KATWEAL 52dBm

Command Window
>> pOSs
pos =
0

-Moooatd amayopeupévwy pixel

Mopotnpw OTL Sev  LTIAPXOUV  OTTYOPEUUEVEG  TIEPLOXEC. ETOL  pmopoupe  va
AELTOUPYNOOULE OTIC CUXVOTNTEC TIOU £X0LV amtodoBel oTo SFN Odooc.

| 3 THASSOS 22 23 37 39 41 44 47 51 |

Mo VO TOEKAPOLLE TNV EYKLPOTNTA TOU KWOIKO XOUNAWVOULE TO KATWEAL (32 dBm)
VLot Vo SOUE QU UTTAPXOLV 'UTTAE TtEpLoxeC. MpayuaTt:
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| | | | |

10 20 30 40 50
-ATIELKOVION OTTOYOPEUHEVWV YL KATWEOAL 32dBm

>> pos
pos =
0.005

-Mooo0TO ATy OPEVHEVWV pixel

K&vovtoag image tnv kaAupn tng Oscoohovikng (elvat os dBm) exw:

2nnn annn Annn aNNN RNON

-KeAun ©eooarovikng
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Mopopolwe, oTig eploxeq pe kKokkvo (M) n evtoon Tou medlou elval peyohutepn oe
OXEON UE TIC GANEC TIEPLOXEC, OTIC TIEPLOXEC e KiTpLvO (
LE KLOVO Kal UTTAE N évtaon elval pikpn (59) N undevikr) ().

) elvat Alyo pikpOTEPN Kat OTLC

MopoKaTw TAPABETOLLE OTIYUOTLTIOC a0 TO matlab OXeTIK& Pe TNV evtaon Tou
Tieblou amod TEPLOXN O TIEPLOXN.

Screenshot 1

Eﬂ Thessaloniki <7752x8510 double>

1 2 3 4 5 ] 7
1 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
] 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
Screenshot 2:
Ea Theszaloniki < 773248510 double>
3000 3001 3002 3003 3004 3005 3006
2100 76 76 76 76 Kl 63 76
2101 76 76 76 76 76 76 76
2102 76 74 76 76 76 76 76
2103 76 76 76 76 76 ! 76
2104 76 76 76 76 76 56 76
2105 76 6 6 76 &9 73 53
2106 58 76 76 76 76 76 63
2107 42 43 54 61 76 76 76
2108 26 33 40 45 44 31 61
Screenshot 3:
EE‘ Thessaloniki =7732x8310 double=
3183 3184 3185 3186 3187 3188
2423 0 0 0 24 22 22
2424 0 0 0 20 21 0
2425 0 0 0 21 22 0
2426 0 20 20 0 21 22
2427 21 21 23 26 22 25
2428 27 22 30 26 23 27
2429 26 23 # 22 26 30
2430 29 25 23 24 28 34
2431 25 26 24 27 28 27
2432 0 20 23 26 25 28
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Twpa Ba e€eTdOOUPE Qv ylor TNV TIEPLOXN EVOLPEPOVTOC TIOU EXOUVUE  ETUAEEEL
UTIOPOUME VOl EYKATOOTNOOUE Whitespace. To KpLTrplo pag Ba elvat ta 52 dBm.

Mapakatw BAETTOLUE TN TtEpLoXT) evolopepovToC (Area of Interest) oe axeon pe to SFN
Osooohovikn (5).

H €£050¢ Tou KWKo oG o SelyVEL TNV evTaon oL SeXETAL KGBe pixelotnv Aol amod
To SFN @eocoaiovikn elvad:

10 20 30 40 50 60
-Evtaon mediov otnv Aol amd SFNOeaooiovikn

BAETTOLPE OTL OTIC TIEPIOCOTEPEC TIEPLOXEC OEV £XOLLE TIESIO (TO UTTIAE ETUKPOTEL) QP
BewPNTIKA UTTOPOULE VO AEITOUPYNTOULE OTIC CUXVOTNTEC TIOU elval SIaBEoIUEC.
[0 ouyKeKPLUEVO N aKPLPBNG evTaon KABE pixel elva:
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Screenshot 1

[ aol <50x64 double>
1/2/3/4/5/6 7 8 910[1112131415/16/17/18/19.20
28 0 0240000000 D0O0D0O0D0O0O0O00D
29 024222123 0/ 0 0 0 0 0 0 00000000
30 02421123 0 0/ 0 0 0 0 0 000000000
23121212123 000 0 00 0 00O O0O0O0O0O0D
32 02122 0 0 0/ 0 0 000 0D0O0O0O0O0O00D
33 021122 0 025 02521 0 0 0 0 0/ 00 0 0 00
34 021/ 0 024 025252520 0 0 0 0/ 0 0 0 0/ 0 O
35 0 0 0 024 02525 0250 0 0 000 0O00O0
3621 0/ 0 0 02424252523 0 0 0 0/ 0 0 0 0/ 0 D
27 0/ 0 0 0 02324 0242324 0 0 0000000
38 0 0 0 0 0 0232422252424 0 0/ 0 0 0 0/ 0 O
20 00 000 0 0232424 024 00/ 0 0 0 00O
40 0 0/ 0 D 0 0 021242324 0 0 0/ 0 0 0 00 D
41 0/ 02220 0 0 02223 024 0 0 021 0 0 0 0 0
4224 000 0 0 0 0 0222300 021000000
43242323 0 0 00 0 0230 0021000000
44 000 0 0000230 00210000000
45 00 00000000 o00210000000
465 00000000 O0O0D2000000000
47 000000000002 00000000
43 000000 O0O0D0O020000000000
49 0/ 0 0 000 0o0o0o02000000000
500 00 0O0D0O0O0O0O00O0O00D0O0O0D0O0O0

2TIG vTToAOLTIEG Tteploxeq lvat 0 n evtoon Tou medlou.

MPAYUOTL HE KOXTWEAL Tar 52 dBm:

0 \ \ | | \
0 10 20 30 40 50

-ATIEIKOVION OTIOYOPEVUEVWIV YLIOt KATWEAL 52dBm
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Command Window

>> pos
pos =
0
-Mo000TO ATOYOPEVPEVWV PiXel

JUVETIWC TO KAWVOALXL TIOU £x0LV amtodoBel oto SFN Osocaiovikn eival dtaBsoua yia
Hetadoon.

Neploxn ‘Ovopa SFN Aiaulor/Zuxvotnteg
arovopng(allotment/SFN)

5 THESSALONIKI 24 27 30 36 43 48 55 56

XoAKISIKN

K&vovtoag imagetnv kaAupn tTng XoAKIOIKNG (elvon o dBm) exw:

1000 2000 3000 4000 5000 6000 7000 000

-Kehuwn XoAKLSIKAC
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Screenshot 1

H Xalkidiki <7752x8510 double>

2040
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Screenshot 2
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HH Kalkidiki <7752x8510 double>
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Screenshot 3
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2973

HH Kalkidiki <7752x8510 double>
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Juvexilovtag €EeTAlOUPE Qv Ylor TNV TIEPLOXN EVOLPEPOVTOC TIOU EXOULE ETUAEEEL
LUTTOPOVE VO EYKOTAOTNOOLE Whitespace, UE TO YWWOTO HOC KPLTAPLO TO KATWAL TWV
52 dBm.

Mapakatw BAETTOLUE TN TtepLoxr) evolapepovToc (Area of Interest) oe axeon pe to SFN

(G
>

XoAKLOIKN (6).

R N

H €€od0¢ Tou KWAIKA PaG TTov SelXVEL TNV EVTaON TIoL SexeTal K&Be pixel otnv Aol amod
TO SFN XaAKIOIK elva:

10 20 30 40 50 60
-Evtoon nediou atnv Aol amd SFN XoAKISIKNA

Mopatnpovpe OTL To Tedlo oTn XoAKISIKA Sev emnpedlel KaBoAou To Tedlo atnv Aol
mou e€etalovpe Kol OTWC avapevotay n €£odog Tou KwOIKa Tou  Slvel To
amayopeupeva pixel elvat N akdAouon:
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9 \ | | | | |
0 10 20 30 40 a0 60

-ATIELKOVION OTTOYOPEVHEVWIV YIX KXTWEAL 32dBm

Command Window
>> pos
pos =
0

-Moooatd amayopeupévwy pixel

1oL, ol ouxvOTNTEC TToU €x0ouv amodoBel oTn XaAKLOWKN glval €€'0AokANPoU SIBETIUEG
0TNV TEPLOXN EVOLAPEPOVTOC TIOU eTteEEPYA(OUOTTE.

6 XALKIDIKI 25 31 34 38 46 49 50 54 |
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MopeUPBOAEC OO YEITOVIKEC XWPEG,.
ETtopevo oTadIo elval Vo eEETAO0VIE TUXOV TIOPEUBOAEC TTOL UTTOPEL VO LTTEPXOLY MO
TIEPLOXEC EKTOC OLVOPWV. 2TN TEPIMTWON po¢ Bor eEeTROOUUE TIOPEUBOAEC QO TN

Tieploxn TN BovAyoplac.

Tor KUPLO KEVTPOL EKTTOUTING OTNV TIEPLOXN TNE BouAyaplag elva:

‘Ovopa SFN Kov &AL

BULGARIA 25 28 29 31 33 42 45 46

JKOTIOG HOG Elval VOl LETPNOOVLE TIOCO TIESIO ‘EpXeTALl’ OTNV EAAGSO KOl CUYKEKPIUEVD
ota allotments 3,4,56 TIOU €xOULE PEAETNOEL OTN OUTAWMATIKA LG UEXPL OTLYHUNC.
Onwcg kat Ttpv N HeAeTn Ba ylvel pe To poypapuoe matlab.

Exovtag oplosl omod TPONYOUHEVWCE TIG CUVTETAYUEVEG TWV KPIOWWY Cnelwy otnv
emiBuunTh popen (longitude,latitude) ,ue Baon TN vonTr YPOUUN HETOED TWV CUVOPWV
EMadac-BouAyaplac , Ba fpoupue To Ttedlo 0TO ECWTEPIKO TNG YPAUUUNG 0WTNG OE BaBoC
20km. Mo TTPOKTIKOUEG AOYOUC Ba XPNOWOTIOINCOLHE WC Hovada petpnong To 1 pixel
TIou LoouTal pe 100m, Gpar OUCLAOTIKA pac Voladel To Ttedlo amo To auvopo kat 200 pixel
TIPOC TA KATW (&at To SOVUE Tav X&PTN).

a
a8 8 o
87 4 6606383,26 1433869
41 6606383,,26.2991347/% \Gpla\voum)\ﬂ

8
a 41 5393617124+ 2299135[ 431 5191489}26 566131 ;

LUO/\V\U\/

N .
2979, 23 5846724 Fl 4382979?23 5846724 ] 5 )

43978723 24" 8529048 3 S5l
JANE35 14468 26 1433869

3 D 7
7 ‘gﬂ 2968085
.

R N, v L
- G1.0940175, 28.9998694 / | EIUOXIATE0RTAVOUTONTS

(=) i

4078723404 24191196539 gA0NE 2 SH0UR2
¢ o
140&7914894. 24418
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[MpocopolwvovTag o8 KWOIKA matlab Tnv 0An auth Aoylkn pe Tn BonBela avTa Kal
ETOUWY  OUVOPTNOEWY, KOATXPEPVOULE Vv  Eexwploovpe Ta onuelax Tov  pOC
eVOLPEPOLV QTIO QUTA TIOL O POC evOLAPEPOLY. ETOl SIOUOPPWVOLIE U EKOV
(image) pe avtiBeon GOTPO-HOUPO WOTE VA lval €UKOAN N SIGKPLON TWV OnNUElwV
QUTWV.

Emtopevo Brua elvan vor HETPNOOUKE Kat TO TS0 OTIG ‘AOTIPEeC’ TEPLOXEC. [ar TOV AOYO
QUTO Bal XPNOWOTIOWOOULE TN YWWOTH amto Tn Bewplor TwWV aCLPUATWY KAl TwV
Kepouwy, e€lowan tou Friis:

2

P, =X (725)
T ATtR

Opltloupue A = 0.006 pixels , kot X n peToBANTA €l06d0L (nuisance field) tou e Boon T
mpdTuTtar TNC ITU TV Bétoupe ton pe 107 (kaBopdc aplOpdg). Tn petaAnty R v
LETpOUE og pixelkow amootaon 1 pixel opllovpe TO CUVOPO TIOU ETIAE TIPONYOULEVWC.

Etol exoupe To TeSio 0NV ‘GoTIPN’ TIEPLOXT) O LOPPT) THVOKA.

MapaKATW TOPEOABETOVTOC OTIYULOTUTIO (SCreenshots) Tou Tiivaka aToU TIOPATNPOUKE
OTL Ol TWEC Tou e€wyevoug Tedlou elval TIOAU UIKPEC OKOUOL KOL OE TIEPLOXEC TTOAU
KOVT& 0TO OUVOPO, AP TIDOKTIKA UTIOPOUV Vo BewpnBouv aeANTEEC.
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Screenshot 1

[ a2 <425x600 double>

1 2 3 4 5 5 7 8 9 10 1 12 13 14 15 16

E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
218 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
219 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
220 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
221 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
222 0 0 0 0 0 0 0 0 0 0 0 0 2.2797-14 22797e-14/2.2797- 14| 2.2797e-14
223 0 0 0 0 0 0 0 0 2.2797e-14) 2.2797e-142.2797e-14| 2.2797e-14. 5.6003e-15 5.6993e-15/5.6993¢-15 5.6003e-15
224 0 0 0 2.2797e-14) 2279714 2.2797¢- 14| 2.2797¢-14 2.2797e-14 5.6993¢-15 5.6993e-155.6093¢ 15/ 5.6093¢-15 2.5330e-15 2.5330e-15 2.5330e-15 2.5330e-15

225 2.2797e-14) 2.2797e-14)  2.2797e-14 5.6893e-15) 5.6993e-15 5.6693e-15 5.6993e-15 5.6893e-15 2.5330e-15 2.5330e-15 2.5330e-15 2.5330e-15 1.4248e-15 1.4248e-15 1.4248e-15 1.4248e-15
226/ 3.6993e-13) 5.6893e-13  3.6993e-153) 2.3330e-13 2.5330e-15 2.5330e-15 2.5330e-15 2.5330e-15 1.4248e-15 1.4248e-15 1.4248e-15 1.4248e-15 9.118%-16 9.118%-16 9.118%-16 9.118%-16
227 2.5330e-13| 2.5330e-13| 2.5330e-15| 1.4248e-15| 1.4248e-15/1.4248e-15 1.4248e-15 1.4248e-15) 9.118%e-16 9.1189e-16/9.118%-16 9.1189e-16 6.3326e-16 6.3326e-16/6.3326e-16 6.3326e-16
228 1.4248e-15)1.4248e-15) 1.4248e-15)9.1189%-16|9.118%e-16/9.1189e-16) 9.118%-16 9.1189%e-16 6.3326e-16 6.3326e-16 6.3326e-16 6.3326e-16 4.6525e-16 4.6525e-16/4.6525e-16| 4.6525e-16
229/ 9.1189e-16/9.1180e-16)  9.11809e-16| 6.3326e-16| 6.3326e-166.3326e-16) 6.3326e-16 6,3326e-16 4.6525e-16 4.6525e-16 4.6525e-16 4.6525e-16 3.5621e-16 3.5621e-16/3.5621e-16 3.5621e-16
230 6.3326e-16) 6.3326e-16)  6.3326e-16| 4.6525e-16/ 4.6525e-16 4.6525e-16) 4.6525¢-16 4.6525e-16 3.5621e-16 3.5621e-16 3.5621e-16 3.5621e-16 2.8145e-16 2.8145e-16/2.8145e-16) 2.8145¢-16
231| 4.6525e-16| 4.6525e-16) 4.6525e-16| 3.5621e-16|3.5621e-16/3.5621e-16) 3.5621e-16 3.5621e-16 2.8145e-16 2.8145e-16 2.8145e-16 2.8145e-16 2.2797e-16 2.2797e-16/2.2797e-16| 2.2797e-16
232 3.3621e-163.3621e-16  3.5621e-16) 2.8145e-16 2.8143e-16 2.8143e-16 2.8145e-16 2.8145e-16 2.2797e-16 2.2797e-16 2.2797e-16 2.2797e-16 1.8841e-16 1.8841e-16 1.8841e-16 1.8841e-16
233 2.8145e-16| 2.8145e-16) 2.8145e-16| 2.2797e-16| 2.2797e-16/2.2797e-16) 2.2797e-16 2.2797e-16 1.8841e-16 1.8841e-16 1.8841e-16 1.8841e-16 1.3831e-16 1.5831e-16/1.5831e-16 1.5831e-16
234 2.2797e-16 2.2797e-16)  2.2797e-16| 1.8841e-16| 1.8847e-16/1.8841e-16 1.8841e-16 1.8841e-16 1.5831e-16 1.5831e-161.5831e-16 1.5831e-16 1.3400e-16 1.3490e-16/1.3490e-16| 1.3490e-16
235 1.8841e-16 1.8841e-16  1.8841e-16) 1.5831e-16) 1.5831e-16 1.5831e-16) 1.5831e-16 1.5831e-16 1.3490e-16 1.3490e-16 1.3480e-16 1.3490e-16 1.1631e-16 1.1631e-16 1.1631e-16) 1.1631e-16
236 1.5831e-16 1.5831e-16  1.5831e-16) 1.3450e-16) 1.3450e-16 1.3450e-16) 1.34%0e-16 1.34%0e-16 1.1631e-16 1.1631e-16 1.1631e-16 1.1631e-16 1.0132e-16 1.0132e-16 1.0132e-16) 1.0132e-16
237/ 1.3490e-16/ 1.3490e-16/  1.3490e-16/ 1.1631e-16/1.1631e-16/1.1631e-16/ 1.1631e-16/ 1.1631e-16/ 1.0132e-16 1.0132e-161.0132e-16/1.0132e-16/ 8.9052e-17 8.9052e-1718.9052e-17| 8.9052e-17

Screenshot 2

[1] a2 <425:600 double>

582 583 584 585 586 587 588 589 590 591 502 503 504 595 596
27724501e-19  6.4501e-19)  6.3820e-18| 6.3820e-19| 6.3820e-19  6.3820e-19  6.3150e-19) 6.3150e-19 6.3150e-19  £.3150e-19  £6.3150e-19  6.2491e-19  6.2491e-19  62497e-19  6.2497e-19
2785.3820e-19  6.3820e-19)  6.3150e-18) 6.3150e-18) 6.3150e-19  6.3150e-19  6.2491e-19)  6.2491e-19  6.2401e-19  6.2497e-19  6.2497e-19  6.1842e-10  6.1842e-19  6.1842e-19  6.1842e-19
2793.3150e-18  6.3150e-19)  6.2491e-19) 6.2491e-19) 6.2491e-19  6.2491e-19  6.1842e-19) 6.1842e-19  6.1842e-19  6.1842e-19  6.1842e-19  6.1202e-19  6.1202e-19  6.1202e-19  6.1202e-19
2803.2497e-19  6.2497e-19)  6.1842e-19| 6.1842e-19| 6.1842e-19  6.1842e-19  6.1202e-19) 6.1202e-19) 6.1202e-19  6.1202e-19  6.1202e-19  6.0573e-19  6.0573e-19  6.0573e-19  6.0573e-19
2815.1842e-19  6.1842e-19)  6.1202e-19| 6.1202e-19) 6.1202e-19  6.1202e-19  6.0573e-19) 6.0573e-19  6.0573e-19  6.0573e-19  6.0573e-19  5.9953e-19  5.9953e-19  59953e-19  5.9953e-19
2825.1202e-19  6.1202e-19)  6.0573e-19| 6.0573e-19| 6.0573e-19  6.0573e-19  59953e-19| 5.9953e-19) 5.9953e-19  5.9953e-19 5.9953e-19 5.9343e-19  59343e-19  59343e-19  5.9343e-19
2835.0573e-19  6.0573e-19) 5.9953e-19) 59953e-19) 5.9953e-19  5.0053e-19  5.0343e-19) 5.09343e-19 5.9343e-19  5.9343e-19  5.9343e-19  5.8742e-10  5.8742e-19  5.8742e-19  5.8742e-19
2843.9953e-19  5.9953e-19) 5.9343e-19| 59343e-19| 59343e-19  59343e-19  5.8742e-19) 5.8742e-19) 5.8742e-19 5.8742e-19 5.8742e-19  5.8150e-19  58130e-19  5.8150e-19  5.8150e-19
2853.9343e-19  5.9343e-19) 5.8742e-19) 5.8742e-19) 5.8742e-19  5.8742e-19  5.8150e-19) 5.8150e-19 5.8150e-19  5.8150e-19  5.8150e-19 5.7567e-19  5.7567e-19  5.7567e-19  5.7567e-19
2865.8742e-19  5.8742e-19) 5.8150e-19| 5.8150e-19| 5.8150e-19  5.8150e-19  5.7567e-19| 5.7567e-19) 5.7567e-19  5.7567e-19 57567e-19  5.6993e-19  5.6993e-19  5.6993e-19  5.6093e-19
2873.8150e-18|  5.8130e-19  5.7567e-18 5.7567e-19) 5.75367e-19 57567e-19  5.6093e-18| 5.6093e-19  5.6993e-19  5.6093e-19) 5.6093e-19 5.6427e-19  5.6427e-19  5.6427e-19  5.6427e-19

2885.7567e-19  5.7567e-19| 5.6993e-19| 5.6993e-19) 5.6993e-19  5.6993e-19  5.6427e-19 5.6427e-19  5.6427e-19  5.6427e-19  5.6427e-19 0 0 0 0|
2805.6993e-19  5.6993e-19) 5.6427e-19| 5.6427e-19) 5.6427e-19  5.6427e-19 0 0 0 0 0 0 0 o 0
2905.6427e-19)  5.6427e-19) 0 0 0 0 0| 0| 0 0 0 0 0 0 0|
291 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0
292 0| 0 0 0 0 0 0| 0| 0 0 0 0 0 0 0
293 0| 0 0 0 0 0 0| 0| 0 0 0 0 0 0 0
294 0| 0 0 0 0 0 0| 0| 0 0 0 0 0 0 0|
295 0| 0 0 0 0 0 0| 0| 0 0 0 0 0 0 0
296 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
297| ) 0 0 0 0 0 ) ) 0 0 0 0 0 0 0
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Screenshot 3

[ a2 <425x600 double>

206 297 208 299 300 301 302 303 304 305 306 307 308 309
2778 1.4827e-18)  1.4827e-18  1.4827e-18  1.4827e-18  1.4590e-18  1.4590e-18  1.4590e-18  1.4590e-18  1.4360e-18  1.4360e-18  1.4360e-18)  1.4360e-18) 1.4134e-18)  1.4734e-18
2788 1.4380e-18  1.4380e-18  1.4380e-18  1.4390e-18  1.4360e-18  1.4360e-18  1.4360e-18  1.4360e-18  1.4134e-18  1.4134e-18 1.4134e-18)  1.4134e-18)  1.3914e-18)  1.3914e-18
2798 1.4360e-18  1.4360e-18  1.4360e-13  1.4360e-18  1.4134e-18  1.4134e-18 1.4134e-18 14134218 1.3974e-18 1.3914e-18 1.3914e-18)  1.3974e-18)  1.3609-18)  1.3609e-18
2808 1.4134e-18)  1.4134e-18  1.4134e-18  1.4134e-18  1.3914e-18  1.3914e-18  1.3914e-18  1.3914e-18  1.369%-18  1.3699e-18  1.3699e-18) 1.3699e-18) 1.3490e-18)  1.3490e-18
2818 1.3014e-18  1.3914e-18  1.3814e-18  1.3814e-18  1.3699%e-18  1.3699e-18  1.369%e-18  1.369%e-18  1.3400e-18  1.3480e-18  1.3400e-18)  1.3480e-18)  1.3284e-18)  1.3284e-18
2828 1.3699e-18  1.3699e-18  1.3699e-18  1.3699e-18  1.3400e-18  1.3490e-18  1.3490e-18  1.3490e-18  1.3284e-12  1.3284e-12  1.3284e-18)  1.3284e-18)  1.3084e-18)  1.3084e-18
2838 1.3490e-18  1.3490e-18  1.3490e-18  1.3490e-13  1.3284e-18  1.3284e-18  1.3284e-18  1.3284e-18 1.3084e-18  1.3084e-18 1.3084e-18)  1.3084e-18)  1.28883e-18)  1.2888e-18
2848 1.3284e-18  1.3284e-18  1.3284e-18 1.3284e-18 1.3084e-18 1.3084e-18  1.3084e-18  1.3084e-18  1.2888e-18  1.2888e-18  1.2888e-18)  1.2888e-18)  1.2606e-18)  1.2606e-18
2858  1.3084e-18  1.3084e-18  1.3084e-18  1.3084e-18  1.2888e-18  1.2888e-18  1.2888e-18  1.2888e-18  1.2606e-18  1.2606e-18  1.2606e-18) 1.269Ge-18| 1.2309e-18| 1.2309e-18)
2868 1.2888e-18) 1.2888e-18  1.2888e-18  1.2888e-18  1.2696e-18  1.2696e-18  1.2696e-18  1.2696e-18  1.250%e-18  1.250%9e-18  1.2509e-18) 1.2509e-18| 1.2326e-18|  1.2326e-18)
2878 1.2696e-18) 1.2696e-18  1.2696e-18  1.2696e-18  1.2509e-18  1.2509e-18)  1.2509e-18  1.250%e-18  1.2326e-18  1.2326e-18  1.2326e-18| 1.2326e-18| 1.2146e-18| 1.2146e-18)
2888 1.2509e-18  1.2509e-18  1.2309%e-18  1.2509e-18  1.2326e-18  1.2326e-18  1.2326e-18  1.2326e-18  1.2146e-18  1.2146e-18  1.2146e-18) 1.2146e-18)  1.1971e-18)  1.1871e-18
2898 1.2326e-18  1.2326e-18  1.2326e-18  1.2326e-18  1.2146e-18  1.2146e-18  1.2146e-18  1.2146e-18  1.1971e-18  1.1971e-18  1.1971e-18)  1.1971e-18)  1.1799e-18)  1.179%e-18
2908  1.2146e-18  1.2146e-18  1.2146e-18  1.2146e-18  1.1971e-18  1.1971e-18  1.1971e-18  1.1971e-18 1.179%-18  1.179%e-18  1.1799e-18) 1179918  1.1631e-18)  1.1631e-18
2018 1.1971e-18 1.1971e-18 1.1871e-18 1.1871e-18 1.1799e-18 1.1799e-18  1.1799e-18  1.179%e-18  1.1637e-18  1.1637e-18  1.1631e-18)  1.1631e-18)  1.1467e-18)  1.1467e-18
2928 1.1799e-18 1179918 1.1799%-18  1.179%-18  1.1631e-18  1.1631e-18  1.1631e-18  1.1631e-18  1.1467e-18  1.1467e-18  1.1467e-18)  1.1467e-18)  1.1306e-18)  1.1306e-18
2938 1.1631e-18  1.1631e-18  1.1631e-18  1.1631e-18  1.1467e-18  1.1467e-18  1.1467e-18  1.1467e-18  1.1306e-18  1.1306e-18  1.1306e-18)  1.1306e-18)  1.1148e-18)  1.1748e-18
2048 1.1467e-18)  1.1467e-18  1.1467e-18  1.1467e-18  1.130Be-18  1.1306e-18  1.1308e-18  1.1306e-18  1.1148e-18  1.1148e-18  1.1148e-18)  1.1148e-18)  1.0894e-18)  1.0994e-18
2958 1.1306e-18  1.1308e-18  1.1306e-18  1.1306e-18  1.1142e-18  1.1142e-18  1.1148e-18  1.1148e-18  1.0984e-18  1.0084e-18  1.0004e-18)  1.0884e-18)  1.0843e-18)  1.0843e-18
2068  1.1148e-18  1.1148e-18  1.1148e-18  1.1148e-18  1.09%4e-18  1.09%4e-18  1.0994e-18  1.0994e-128  1.0843e-12  1.0843e-12 1.0843e-18)  1.0843e-18)  1.0695e-18)  1.0605e-18
2978 1.099%4e-18)  1.0994e-18  1.0994e-18  1.099%4e-18  1.0843e-18  1.0843e-18  1.0843e-18  1.0843e-18  1.0695e-18  1.0695e-18  1.0695e-18) 1.0695e-18) 1.0550e-18|  1.0550e-18)

JUVETIWG KATOANYOUUE OTO oupTepacpa OTL oTa allotments Tov e€etalovpe pumopoLpE
va madéoupe ota kavaaa 25,28,29,31,33,42,45,46 Tou avTioTolxouv oTo SFN Tng
BouAyaplog.
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8. ZuUTEPAOUOTO-MEAMOVTIKEG ETIEKTATELC

Kot' apxnyVv, onuavTIKO elval To yeyovoc OTL OAN N TTPOCoUolwan Kol TO TIEPOUATIKO
LEPOC exel BaoloTel 0 TPAYHATIKA SeSOUEVE, €EQCPOA(OVTAC £TOL, TNV €yKUPOTNTA
TWV OTTOTEAECUATWY HOC, TIPOKELUEVOL VO X PNOIUOTIOINB0VV Yot TIEPAUTEPW LEAETEC.

Emerta omo TNV 0AOKANPWON TWV TIPOCOUOWWCEWY, TO YEVIKO OCUUTIEQOOUX TIOU
TIPOKUTITEL €lval OTL OEV (POUIVETOL VO TIPOKOAOUVTOL ONUOVTIKEG TIXPEUBOAEC OTN
Aettovpyla LTE otar whitespaces amd TIC UTIAPXOVTEC WNPLOKES TNAEOTITIKEG EKTIOUTIEC.
Akopa kot oto (&lo SEFN pe tnv meploxn evolapepovTog, eva cuoTnua LTE pmopel va
AELTOLPYNOEL OTPORBANUATIOT, EVEaPPUVOVTOC, £TCL TNV QVOTTUEN (TEXVOAOYIKN KoL
OLKOVOWLKN) TIOU UTIOPEL Vo (PEPEL N UEANOVTIKN a€loTolNan TWV KEVWY TNAEOTITIKWY
OUXVOTNTWV.

Befaua, kaBwg n mapovoa epyacior HEAETO TNV TtapepPoAr) Tou LTE otn tnAeopaan,
avaykalo eivor va ylvel kat n avarmodn Sladikacia, SnAadH N MEAETN TWV TIOPEUBOAWY
NG TNAeOpaong oto LTE. Me Bdon autd, TovideTan OTL Ol TIEPLOXEC TTIOU BPAKAUE Tt TIC
TIPOCOMOLWOELS OTL €lval EAEVBEPEC VI EyKATAOTOON Wwhitespace uTnpeclwy, OV
utopoLy  amapaltnTor vor amodoBouv O TETOEC LTINPECie, av Sev e€QOPOAOTEL,
TOUTOXPOVE, N TIPOOTACIX TWV TNAEOTITIKWY EKTIOUTIWY UECO O QUTEC. MOVO €(pOTOV
Ste€axBouv Kat oL VO peAeTeC Ba elpaate o Beon var amo@avBoUpE e akpiBela ylor Ta
Qv UTIOPOUV VO AELTOUPYNOOLV UTINPEcleq LTE Kol PE TTO TEXVIKA XOPOKTNPLOTIKA
(loxelg, ouXVOTNTEC, SLOYPOUUOTO OKTIVORBOAMAC, BETELG EKTIOUTING K.ATL.).

ETOTNUOVIKO evOlOPEPOV, OKOUD, EXEL KOL N UEAETN TWV KAVOALWY TIOU BplokovTtal
YUpPW oo Ta KOWAALX TTIou €xouv amodoBel o kaBe SFN. Mo tapadetyua otn Oaco Ta
SaBeaiuar kavaa eivon To: 22,23,37,39,41,44,47,51. XpnoWomouwvTag pa paoko (Aoyol
TIPOOTOOIOC) O YEITOVIKA KavoAla (TtX. 24,25,38,40) UTOPOUME VO UEAETNOOUME TN
OLUTIEPLPOPA TOU TIESIOU OTIC VEITOVIKEC QUTEC CUXVOTNTEC KOL VO EEAYOUUE X PNOLUO
OLUTIEPAOUOTO  OXETIKA  HE  TIC TUBAVOTNTEC  EYKATAOTOONG  LTINPECIWY 0T
whitespaces Avtiotolxae  oto  Mayyalo  (26,28,32,35,40,45,52,53)  umopoupe  va
XPNOILOTIOI|OOUPE  MAOKEC VI T KOWOA  27,29,34,36, otn  Osooohovikn
(24,27,30,36,43,48,55,56) yix T KavGAle  25,26,31,54 kot otn XOAKIOIKNA
(25,31,34,38,46,49,50,54) yia Ta kaveAa 37,39,57,53.

ETtimAéov, avahoya e TNV UTINPECIOr TTOL TIPOKELTAL VO AELTOUPYNOEL OTa whitespaces,
UTIOPXOLV SLPOoPeC PeBodoL TpoToTolnoNg TOL OXeSICOUOU TOU SIKTUOU, HE OTOXO
™MV ovénon NG XWENTIKOTNTOC, TN Melwan Twv evdoyevwy Kol  eEWYEVWV
TIOPEUBOAWY Kol TNV EUTINEETNON TIEPIOCOTEPWY XPNOTWV. MNoapadelypotor amoteAovy
N TopeoTolnon KLWEAWY, UE XPNON TEXVIKWY XWPLKoU Slapoplauoy (MIMO, SDMA) ka
N BEATIOTN SloXElplon TWV ACVPUATWY TTOPWV TIOU X PNCLUOTIOIOVVTAL 0TO SIKTLO, EVa
Dot Tou euTtiTTEL OTNV €LPUTEPN KaTnyoplar TNC Sloelplong aoVPUATWY TIOPWV
(RRM— Radio Resources Management).
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