EONIKO METZOBIO TTOAYTEXNEIO

ZXOAH HAEKTPOAOI 2N MHX/KSIN KAT MHX. YTTOAOIIZTON
TOMEAZ ETTIKOINQNIQN, HAEKTPONIKHZ KAI ZYZTHMATSON
TTAHPOZOPIKHZ

AIKTYA KINHTSIN KAT TTIPOZQTTIKQN ETTIKOINOQNIOQN

AOKNAOEIC YIA TIC TtapePUPOAEC 0TO aoUpHATo TEPIPAAAOVY TWV KIVATWY ETIKOIVWVIWY

4.1

4.2

4.3

MovodidoTato oUoTnUa KIVATWY ETIKOIVWVIWY amoTeAgital amd 2N TeTpaywvikéC KUWEAEC
diateTaypéveg ae euBcia ypapph. O ouvTEAEOTAG eTTavaxpnoIdoTToinong Tou CUCTAKATOC ival
K> N. Aoyw Tou @aivopévou Tng okiaong, h péon TIMA TNC oTAOuUNg 1ox00¢ Tou ORPATOC
akoAouBei AoyapiBuIKA-KavoviKA Katavopi He TUTKA amékAion o = 7.07 dB kai améAuth
péon TIUA S, n omoia peTaPAAAETal pe Tnv amdoTaon pe ekBétn n = 3. O1 3ékTeg Tou Ba
XpnoigomoinBolv amé To oUOThHA amaiToUv péoh TIMA oApATog pHeyaAUTepn kartd 13.55 dB
amé Th péon TmapepPoAn. Tlolog eivar o €AdXIOTOGC aMAITOUHEVOC OUVTEAEOTAG
emavaxpnhoigotoinong K, av o Adyo¢ S/ I mpémel va mapapével tdvw and 1a 13.55 dB yia To
95% Twv TEPIOXWY 0Ta dpia TwV KUYeAwv; Ocwphote To S/ I pévo atn LebEn kaBddou.

[Aravrnon: K = 6]

270 povodidoTaTto KUYeAwTod oloTnpa Tou XZX. T14.2, 0 OUVTEAEOTAC £Tavaxpnoigomoinong
gival K = 2 kai umoBéToude O6TI TtapeUPAAAEl HOvo h TIPWTN ocipd KuyeAwyv. O ekBETNC
anwAeiwv S1adpounc eivar 7 = 3 kal dev AeiToupyei o pnxaviouog diamoumic. Ta Kivntd
ETTPETIETAI VA £10EpXOVTAI OE YEITOVIKEC KUYEAEC Kal 6Tav o Adyo¢ S/ I méoel kdTw amd To
ETTPETOUEVO KATWPAI, N €TTIKOIVWYVid O1AKOTITETAI.

(a) TTéoo mpémel £va TepUATIKG va amopakpuvOei amdv Tov oTaBud pdong A mpiv SIAKOTIE n
ouvdeon Tou, éTav auTh diakoTTeTal yia Adyo S/T < 10 dB;

(Bb) YmoBéoTe 6TI KATTOIO TEPHATIKG gival aTa 6pid TG KUYEANG TOU Kal Td opodIauAikd TTpog
auToé TepUATIKA eival aTiC TTAnCIEoTEpEC BEaeic TTpo¢ Tov oTaBué pdong A. TTooo mpémel
To deId cUPIOKOUEVO TePUATIKO va TAnoidoel Tov oTaBud pdong A mpiv o Adyog S/ T
Adper Tnv Tiph Twy 10 dB;
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[Aravrnon: (a) d = 1.228r, (p) d = 2.514r]

270 povodidoTaTto KUYeAwTod oloTnpa Tou ZX. T14.3, 0 OUVTEAEOTAC £Travaxpnoigomoinong
gival K= 3, 0 ekBETng ammwAciwyv diadpopng cival 7= 3 Kal utoBEéToune 0TI TTapeUPAAAEl Hovo
n mMPWTNh ocipd kKuweAwyv. O1 KUYéAeg BswpolvTal TeTpaywvikéG TAeupdg 27 = 1.5 km kai ol
oTtaByoi pdong pmopei va kaAUyouv amooTaon péxpt 1 km kartd tov dfova Tou cuoTApaAToc,
AOYW KATTOIAC KATEUBUVTIKOTNTAG TWV KEPAIWV.
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4.4

4.5

H TukvéTnTa TWV XpnoTwv eivai opoibuopen kai ion pe 100 xphoTeg/km?, o PaBuéc
efumnpétnong eivar 2% yia oboTtnua Erlang-B, o puBpoég dapifng kAoewv 4 = 2 kAhoeig/h kai
n péon didpkeld Touc 3 min. AOyw EKTAKTOU YEYOVOTOC, h TIUKVOTNTA TWV XpNOoTWV OTO
KEVTPIKO THAHA TG KUWEANC A, diaaTdoswv 1x1.5 km, au€nBnke oe 180 xproTec/kmé. Tia Tn
peiwon Tou @opTiou ThG KuwéAng A, amogaciletar va efumnpeTnBolv poévo Ta KivnTtd
TEPUATIKA OTO KEVTPIKG TUAWA, eV Td uTdAoiTta va eEumnpeThBolv amd Ti¢ SiTTAavég
KUWEAEC Hia Kail h epgpéAcia Twy oTaBuwyv pdong umopei va Ta KaAlyel.

(a) TTologc o véog PpaBudc eumnpéTnong oThvy KUWEAR A KaBwe Kdl OTIC YEITOVIKEG TNG
KUYEAEC;

(Bb) Toia civar n emimTwon oThV TOIGTNTA TOU OAPATOC YId TA TEPUATIKA TWV YEITOVIKWY
KupeAv Tou Oa PpeBolv ota o6pla TNG TeplopioéVWY BIA0TACEWY KUWEANG A;
YTmoAoyioTe Thv emimTWON AUTA.

[Aravrnon: (a) GOS = 7% kai 6%, (Pp) Meiwon Tou S/I kara 10 dB]

To povodidoTato KuyeAwTd olothpa Tou ZX. T14.4 civar GSM Kai XphoipoTolgi GUVOAIKO
eUpog Cwvng 4.8 MHz. O ouvteAeoThG emavaxpnaoipomoinong sivar K= 3 kai évag diauhog ae
KdOe KUYéANn xpnaipomoigital yia onparodoaia. O ekBéTng anmwAeiwy diadpopng eivar 7= 3.3.
O1 kuyéAeg BewpolvTal TeTpaywvikég TAeupdg 27 = 1.5 km kai umdpxer emikdAuyn Twy
KUYeAWV Katd Tov dfova Tou oUoTAUATOC, AOyw KATToIa¢ KATEUBUVTIKOTNTAC TWV Kepaiwy. H
péon oTddun Anyng o amdéotaon 250 m anéd Tov oTabuéd pdong civar -82 dBm
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H TUKVOTNTA Twv XPNOTWV gival opoidpopen Kai ion pe 100 xprotec/km? kai kdOe xpAoTng
Tpaypatotoici 2 kARoeic/h pe péon didpkeia 3 min. Adyw €KTAKTOU YEYOVOTOC, h TTUKVOTNTA
TWV XPNOTWV aTNV KUYéAn A auéndnke ot 150 xphotec/kmé. Tia Tn peiwon Tou YopTiou TNC
KUYéANG A, amogaciletal va e€umnpeTn®olUv povo Ta KIVATA TeEPUATIKA Tou PpiokovTal
TANCI1£0TEPA TPOG Tov oTaBud Pdong, ev Ta umdAoimta va e§umhpeTnOoUv amod TIg SiITTAaveg
KUYEAEG Wia Kal n euPéAeia Twy oTaBpwv pdong pmopei va Ta kaAUyel. TIpog ToUTO
kaBopileTal va dokipdlouv mpdoPacn otov oTaBuo Pdong HOvo Ta KIVATA TeEPHATIKA TToU
£XOUV péon oTdopun Ayng péxpr -92 dBm.

(a) TTologc o véog PpaBudc eumnpéTnong oThv KUWEAR A KaBWwe Kdl OTIC YEITOVIKEC TNG
KUWéAeG, av To aUaTnua eivar Erlang-B;

(Bb) TToia eivar n yéon oTdOUN AAYNG 0Ta KIVNTA TEPHATIKA TTou PpickovTal aTa véa épid Tng
A kai e€umnpeToUVTaAl ATId TIC YEITOVIKEC KUPEAEC.

(y) Av ot ambéoTtacn r mApAThpEiTal 0 ATMOdEKTOC AOYOC ONPATOC TIPOC TAPEUPOAR Tou
OUOTANATOC, KATd Téoa dB mpémel va pmopoUv Ta TepHATIKA va PeATIWvVOUV Tov Adyo
onparo¢ mpo¢ TApedPoAn, WoTe va mapdpével h idld ToIOTNTA OAPATOC OTA KivhTd
TEPUATIKA TToU PpiokovTal aTa véa opia Thg A Kai e§umnpeToUvTal ATO TIC YEITOVIKEG
KUWEAeC; YToBEToupe 0TI TTapeuPAAAEl HOVO N TTPWTN OEIPd KUYEAWV.

[Andavrnon: (a) 60S = 1.8% ka1 8.5%, (p) -100 dBm, (y) 4.76 dB]

TTpékeiTal va KaraokeudoOei povodidoTaTo aocUppdTo KUYeAwWTO oUOThPd Yid Thv
e€umnpéTnon  autokivnTOdpopou Taxeiac KukAowopiag. O  auToKivnTodpopog  eival
KATAOKEUAOWEVOC O aVOIKTA Kal eTiTTedn TeploxXhA Kai eV UTTAPXOUV KTipld KOVTA ToU, OTTOTE
éxoupe 81adoon mdvw atod emimedn Kai TeAsiwg aywyiun emgdveid. H mepioxA kaAuyng kdBe
KUYEANG Bewpeital opBoywvikA pe phkog € kai mAdto¢ w = 160 m. O1 oTtaBuoi pdong Ba
ToToBeTNOOUV 0TO KEVTPA TWV KUYeAWV Kal Ba améxouv petall toug € m.

H mpoogepdpevn Kivnon Katd HAKOG TOU dUToKIVATOSpopou eival pa = 16x10°® erlang/m? kai
o emiTpemopevog 6OS = 0.01 yvia ovotnua Erlang-B. AiatiBevrar ouvoAikd 200 SiauAor kai o



4.6

4.7

4.8

4.9

emTpemOpEVOC Adyoc S/ I = 15 dB kai yia Ti¢ 8Uo kateuBuvoelg. ApeAciTal n okiaon Kai n
péyioTn améoTaon peTall Twv oTaBuwy Pdong, yia va apéxouv Tov KatdAAnAo Aéyo S/ I ota
Tepparikd, sivar 60 km.

(a) Bpeite Tn péyioth améoTtach petall Twv oTaBpwv pdong, woTe va umoaTtnpileTal h
TPOOPEPOUEVN Kivnon pe Tov dekTd Pabud e€umnpétnong. O amaitolpevog Adyog S/ I
mpémel va e§aocpalifeTal yia kdBe Béon Twv xpnoTwv Kai oth {eUfn avodou Kkai atn
Cel€n kaBddou.

(B) MeTd Tn oupTtARpwon The oxediaong, amogdoi{eTal va HeiwOei To UYoC TWV KEPAIWY OTO
1/8 Tou apxikda axediacBévTog. TToia Ba cival aTnv TepiMTWON AUTA N HEyIoTN ATTdoTAoN
peTall Twv oTaBuwv Pdong Kai molo To amaitoUpevo @dopa (apiBudéc dialAwv) yia Thv
e€umnpéTnon Tou auTokivnTodpouou; OcwphoTe, 0TI 0t KABe KuwéAn dUo diauAol
XpnaoigomoloUvTal yia onpatodoaia.

[Anavinon: (a) € = 32.11 km, (B) &° = 21.21 km kai C_ = 140 Biauhor]

Ocwpolpe KUYeAWTO aloTNUA PE I00TPOTIIKEC KEPAIEC Kal OUVOAIKO apiBpd diavAwv 395, To
omoio e€umnpeTei opoidpopen Kivnon pe péon didpkela KAhoswv H = 120 sec, evw n
TOavoTNTa amoKAEIopoU TNV Wpd aiXPAG gival 2%. Av 0 OUVTEAEOTAG £TTAvVAXPNOIHOTIOINONG
gival K = 7 kai o ekBETNG anmwAciwv diadpopng /7 = 4, va PppeBei o péoog apiBuog Twy
KARogwv avd wpa Kai avd KUYéAn kaBwg kai o AOyog ONPATOC TIPOG TApeHPOAR peE Thv
mapadoxn 6T TapeUPAAAEl n TPWTN ocipd KUYEAWV.

[Aravrnon: a) 1376 kAnoeic/kuyéAn/wpa, P) 18.7 dB]

TTdpoxoc kKuweAwToU cuoThAPATOC amowadilel va xpnoidomolhnoel yneiakh TDMA, yia Thv
omoia o JekTOG AdyoC onpartog mpo¢ mapedPoAn sivar 15 dB otn xelpdTepn mepimTwon.
Bpeite Tn PEATIOTN TipA Tou K'via (a) 10oTpoTtikéG Kepaieg, (B) Topeic 120° kai (y) Topeic 60°.
Oa xpnoipomoIinBei XwWpPIoHOC TWY KUYEAWY oc Topeic; Av vai, Tolo¢ Xwpiapdg (60° i 120°)
Oa xpnoigomoIndei;

OcwphoTe eKBETN amwAsiwy d1adpopng /7= 4 kal AAPeTe UTTOYN Thv amddoon CUYKEVTPWONG.

[Aravrnon: K = 3, Topeig 120°]

Mia o ouoThuatikh diadikagia peTphoswy amédeife 0TI 0 eKBETNG amwAsiwy 31adpolAc yid
To gUoThHa TG TponyoUHevng doknong cival 7= 3 kai 6x1 4. TToia Oa cival n véa axediaon;

[Aravinon: K = 4, Topeic 600]

2 & KUYeAwTO oloTnUa Tou eEUTTNPETEI AoTIKA TEpIoXh h oTABUN AAYNG oe amdotaoh d'= ah =
Im amé Tov oTaBué pdong civar ImW. Tia va petpiacBolv Ta gaivépeva TnG opodIauAIKAC
TapeUPoAng, amaiteital OMWE To oApPd Tou AdppdveTal amd OToIOOATOTE TEPUATIKG Kdl
opeiAeTal o dAov otaBud Pdong civar kaTw amd -100 dBm. Amd peTphoeic Tou éyivav
PpéOnke 671 0 eKOETNC ammwAsiwy d1adpopnc cival n= 3.

(a) KaBopiote Th péyioTn akTiva KAOe KUYEANG, €dv 0 OUVTEAEOTAC e£mavaxpnoidoToinong
givalt K=7.

(Bb) Tloia civar n péyioTn akTiva av 0 CUVTEAEOTAC etavaxpnaoipomoinong sivar K= 4;

(v) To oUotnua Tou gpwTthpartog (a) Acitoupyei pe 660 diavAoug amd Toug omoioug o 30
gival diauhol eAéyxou. Av n avagevopevh TUKVOTNTA XPNOTWV aTo cuoTnhua eivar 7800
xphotec/km? kar kKGO XpAOTNG TpaAyuaToTOIEl KATA HéGO 6po pid KARGN avd Wwed pe
péon didpkela A = 1 min katd TRV Wpa aiXphg, kaBopioTe Tnv mMBavétTnTa va
avTigeTwmilel KATOI0¢ XPNaTNG KabuaTtépnon peyaAUTepn améd 20 sec, 6Tav ol KARCEIC
umaivouv og oupd avapovig.

[Anavinon: (a) 470 m, (B) 623 m, (v) 2.96 x 10 ]

4 10 Aci€te 611, av /1= 4, tia KUWéAn pmopei va 81aomtacOei o€ TECTEPIC HIKPOTEPEC KUYEAEC HE

HIOR akTiva Thv kaBepia kai 1/16 Tng 10XUo¢ Tou TopToU ThG dpXIKAC KUYEANG. AV 0 eKBETNG



anwAeiwyv diadpopnc civar n = 3, mécgo mpémel va aAAd€el n 10xU¢ Tou ToumoU yid vd
diaomacBei N KUYEAN ae TEaoepig HIKpOTEPEC KUWEAeC, TTola emidpaon Ba é€xel To yeyovog
auté oTn yewyeTpia TG KUYeAwTAG dopng: EEnynoTe Tnv amdvrnon oag kai deifTe WG ol
véeg KUYEAEC Ba Taipid€ouv pHéaa aTIC apXIKEC HakpoKUYEAES. Tia amAdTNTa XPNOIHOTIOINOTE
I00TPOTIIKEG KEPAIEC.

[Amavrnon: P1~ / 8]

4.11 KuyeAwTd oloTnpa KIVATAG TnAmpwvnar; éxel 378 diavhoug. O anoBsKTog Aoyoc S/I'=18 dB
Kair o aTroBsKTog 605 = 2% yia obotnhua Erlang-B. TToia eivar n peyaAitepn mukvoTnTd
xpncmuv ava km? mou pmopei va unoompaxest HE TIOIOV OUVTEAEOTA snavaxpnoluonomong
ETMTUYXAVETAI KAl HE TTOld EOWTEPIKA diapdppwon Twy KuyeAyv; TTolog eivar o Adyog S/ T
oThv TtepimTwon auth; H akTiva Twv kuyeAwy civar R = 3 km kai n 8iddoon oThv Trepioxh TTou
Oa kaAUyel To oUoThua xapakThpiletal amd ekBéTn 7 = 4. KdBe xphotng Ocwpeitar 6T
TpaypartoTtolci A déxeTal dUo KARCEIC ThV Wpd, n péon didpKeld Twv KARgewy givar A= 3 min
kai To aUoThya eivar Erlang-B.

OcwpoUpe 0TI, 0c KAOe KUYEAN A Topéa KUWEANG, o évag amd Toug diaTiBépevoug dialAoug
gival diauhog eAéyxou. Mia Tov uttoAoyiopd Tou Adyou S/ T BswphoTe OTI TtApePPAAEl HOvVo N
TPWTN 0€Ipd OHOSIAUAIKWY KUYEAWV.

[Aravrnon: 33.85 xpr’lche(;/km2 , K = 3 kai 6 Topeic, 20.07 dB]

4.12 X ¢ ynpiakd KugeAwTd oloTnua o 8eKTOC AGyoC oApaToC Tipog TtapepPoAn civar 16 dB, otn
XepdTepn mepimTwon. M@ tnv avdmrtuén Tou oOuoTAUATOG, UTdpxel duvaroTntd va
XPNoidoToinBolv (a) KUWEAEG He 100TPOTIIKEG Kepaieg, (B) KupéAeg pe Topeic 120° kai () pe
Topeic 60°.

(a) TToia 3idtraln Oa xpnoipomoinBei, WoTe va emiTeuxOei PEATIOTN TIUA TOU OUVTEAEOTA
emavaxphoigomoinong K. YmoBéaTe ouvteAeoTh anwAeiwyv 81adpopnc 7 = 4 kar AdpeTe
uTtdéyn Tnv amdédoon ouykévTpwaong. TToia Ba Atav n axediaoTikA AUoh, av n KAAUTTTOHEVH
TeploxXA ixe n= 3;

(B) Tia va petpiacBolv Ta @aivéueva Tng opodIaUAIKAG TTapepPOAAG, N AKTivd TWV KUYEAWY
TNG MPWTNG AUong eival TéTold, WoTe To ONPA Tou Aaupdvetal amd omolodATOTE
TeppaTikd kal opeiAeTal oe dAAov oTaBud pdong va civar katw amod -150 dBm. Av kaBe
JEkTNG Aaupdvel ohpa ImW oe amdoTtaoh d = ahp = Im amd Tov Toumd, va kaboploTei h
HEYIOTN aKTiva Twv KUYeAWyY oTh AUon auth. TTolo¢ Ba mpémel va gival o TTepIopIoHOC Yid
Tnv mapepPpoAn oth deUTepn AUon, WaTe va €Xouv ol KUYEAEG Thy idia HéyIoTn akTiva;

(v) Av o ouvoAikdC apiBpdc Twy diaBéoiuwy ialAwy eivar 504, méooug XphoTeg avd km?
umopei va efumnpeThoel To oloThpa pe Padud efumnpétnong 2%, av kABe XpHoTng
TpaypaToTolci katd péoo 6po 3 kKARoeig / Wpa pe péon didpkeia H = 120 sec;

[Amévinon: (a) K=3 ka1 60°, ka1 K=4 kai 60", (p) 1496m, -114dBm, (y) 207 xp./km ]

4 .13 TTpékeiTal va eykaraoTadei yngiakd ovoThPd KIVATWY ETTIKOIVWVIWY 0€ aoTIKA TEPIoXA TG
Hopphc Tou @aivetal oto XX. T14.13. O1 ovaBuoi pdong Oa TomoBeTnOolvV aTIC
d1doTaupwoeIC Twv dpdUwV, 0 EAAXIOTOC ETIITPETIOHEVOC Adyoc S/ T = 21 dB kai o emBuunTéc
GOS = 1%.
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Na ppebei n @aopatiki amédoon Tou OUOTAPATOC. OecwphoTe OTI €XOUUE TEPITIOU
TETPAYWVIKEG KUYEAEC, TTapepPdAAouy o1 4 TANCIEGTEPEC OHOBIAUAIKEC KUWEAEG Kal OTI n= 4.

To diaTiBépevo ouvoAikd eUpo¢ {wvng oTo olothpa civar 26 MHz, xpnoipomoicitai
apeidpopunon ouxvoTntac pe padiodiavhouc elUpouc Cwvng 200 kHz, kaBévac amd Toug
omoioug uttoaTtnpiler 8 dialAoug Xphoth pe didipeon xpovou. Evag diauhog oc KABe KUYEAN
XpnoigoTolgiTal yia ongarodoaia.

[Aravrnon: 8.57 erlang/kmz/MHz]

4 .14 Ynepiakd KuyeAwTod oUOThPA KIVATWY ETIKOIVWVIWY HE £§ayWVIKEC KUYEAEG, TTOU AEITOUPYEI
othv meptoxh Twy 1800 MHz, apéxel ThAepwvia kar peTddoohn dedopévwy xapnAol puBuou,
UTTthpedieg yid TIC oToie¢ amaiteital Adyog S/I = 12 dB ortn duopevéoTtepn TepimTwon.
TTpokeipyévou va e€umnpetnOcei petddoon dedopévwy uywnhoU puBpol, amogacileTal va
TApEXETAI N UTTNPETIA AUTA 0 KUWYEAEG HIKPOTEPNG AKTIVAG OUOKEVTPEC TWV APXIKWY Kal He
Tov idl0 ouvTteAeoTh emavaxpnoipotoinong. Na umoAoyioTei n akTiva Twv €oWTEPIKWY
KUPEAWY, av ol dpXIKEC KUWEAEC éxouv akTiva R = 2km, n amaithon yia TiIC UTnpeaoisg
dedopévwy uynAol puBuou civar S/ = 20 dB oTtn duopevéoTepn TepiTTWON KAl 0 EKOETNG
anwAesiwv diadpopnc cival 7= 3. AueAgital n okiaon.

TToia ©a mpémel va civar n 10xUC €KTMOUTAC Twyv oTaBuwv pdong, av ota dépia Twv
EOWTEPIKWY KUYEAWY amaiTeiTal va Pnv éxoupe meplocotepeg amé 60 umepPpdoeic oTdOung
avd sec yia suaiodnoia dekTwv -100 dBm kai TaxUtnta Kivntwy Teppatikwy 45 km/h; Na
XphoigoTroiNGei 0 TPooeyyIoTIKOC TUTOC. Aivetar 6T n amdoraon yia Tnv omoia 1oxUEl
d1adoon oTTIKAC emaghc civar ah = 100 m.

2xoMdoTe Thv emidpaon Tou Ba éxer n didtain pe Ta dUo €idn KuyeAwv oThv amddoon
pdoparog, 0edopévou OTI £vdG OUYKEKPIHEVOC apiBpoc amd Toug SialAoug ThG apXIKAG
KUWYEANG Ba xphoidoTrolciTal HOVO OThV ECWTEPIKA KUWYEAN Kai yid TI¢ dUo UTThpETieg.

[Aravrnon: R=1272m, Pf=1 17 mW]

4.15 10 oUothua Tou mpoPpAhuatoc 4.13, Adyw Tng aufnonc Tou apiBupoU TWV XPhoTWwv,
amogaocileTal va XwpioBei kABe KUYEAN oe Téooepig Topeic Twy 90°, éTTwe gaiveTal 1o ZX.
T14.15. Na ppeBei méoo Ba auinBei n gaopaTikh amédoon Tou OUCTAUATOC o0t oXéon He
EKEIVN TTOVU ETITUYXAVETAI HE TIC I00TPOTIIKEC KEPAIEC.
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[Anavrnon: 1.31 erlang/ kmz/ MHz]

4 .16 TTdpoxoc KIVNTWYV ETTIKOIVWVIWY TIPOKEITAI va ayopdoel @dopa 24 MHz otnv meproxn Twyv 1.8
GHz via va To xpnoigomoinoel oc Yneiakd KuweAwTd dikTUO, TO oTroio Ba KAAUTITE! AOTIKA
meploxh éktaong 15000 km? kai Oa efumnpetoUvrar 500000 xphoTeC opoIdpHopYa



Katavepnuévol ae O0An thv meploxh eumnpéTnong. O1 KuwéAeg Ba civar e€aywvikég Kal
kaBepid Ba xwpiletal oc Tpeig Topeic Twy 120°. To cUoThua Ba xphoipoTolei appidpdpnon
ouxvoTnTag, To eUpo¢ {wvne Twyv padiodialAwy avd kateuBuvon civar W= 200 kHz kai ot
KdBe padiodiauAo moAuTrAékovTal pe Biaipeon Xpovou 8 diauAol. ATO Tov OUVOAIKG apiBud
dialAwy KkdOe Topéa KUYEANG, 2 diauhol xpnaidotoloUvTal yia ghyatodoaia. O amaiToUHevog
ANoyoc S/I = 19 dB ortn duopevéoTepn TepimTwon Kai emBIWKETAI h  PEATIOTN
emavayxpnoigomoinon. KaBe xpAoThg TtpaypaTtomolei katd pégo 6po 2 KAROEIC TV Wpd, Héong
didpkelac H = 3 min, o antaitolpevog Paduoc sfumnpéthong civar 6OS = 2% kai To oUoTnud
eival Erlang-B. H améoTaon yia Tnv omoia 1oxUel d1ddoon omTIKAG emagng eival ap = 100 m
Kdl 0 eKBETNG amwAeiwy diadpophic civar 7= 4 ( apeAcital n okiaon).

TToia Ba mpémer va civar n 10xXUC EKTOUTTAC Twv oTaBuuwyv Pdong, av h eAdxioTh otadun
AeiToupyiac Tou KivnToU civar - 103 dBm kai Ta képdn Twv Kepaiwv oTaOuwy pdong Kai
TEPUATIKWY gival povadiaia;

[Amavrtnon: 2.85 W]

4.17 Ynepiakd KupeAwTo 3iKTUO KIVNTWYV ETTIKOIVWVIWY TToU AgiToupyei oThv mrepioxh Twy 1.8 GHz
TPOKEITAI va eEUTNPETATEI AOTIKA TTeploXh ekTdoswe 15600 km? pe 1500 oTabpouc pdong
opoidpoppa Kartavepnuévoug. O amaitoUpevoc Adyoc S/I = 19 dB otn duopevéaTepn
mepimTwon. To eUpog wvng Twy padiodialAwv Tou dikTUoU eivar 200 kHz kar oe kdBe
padiodiauho ToAuTTAéEKovTal pe diaipean Xpovou 8 diauAol. ATtO Tov OUVOAIKG apiBuod dialAwy
KAOe KUYEANG h Topéa KUYEANG, 2 diauAol XpnoidoTroloUvTal yia ohdaTtodogdia Kai emISIWKETal
n PEATIOTN £TavaxphoigoToinon. ZT6X0¢ Tou TapoXou Tou 3IKTUoU gival va e§umnpeToUvTal
1560000 xphoTec oloidpoppa Katavepunuévol os dAn Thv meploxh eEumnpétnhong pe 6OS =
2% ot ovothua Erlang-B, Bewpeitar 8¢ 0TI kdOe xpAoTng Ba Tpaypatomolei katd péaov 6po
Katd Thv Wpa aixpic 2 kKARoeig Tnv Wea, péong didpkelac A = 3 min. H améoTtaon yia Thv
omoia 1oxUel di1adoon omTIKAC emaghc civar ab = 100 m kai o ekBETNG anwAeiwy di1adpophic
gival n= 4 ( apeAcitar n okiaon). O1 kuYéAeg Ocwpeital 6TI €xouv e€aywviko axnua.

(a) TToia Ba mpémel va civarl n 10XUC EKTTOPTIAC Twv 0TaBuWwy Pdong, av n eAdxIoTn oTddun
AsiToupyiag Twv KIivnTWy Teppartikwy eivar - 103 dBm kai Ta Képdn Twv Kepdiwy
oTaBuwy pdong Kar TepuaTikWy eival govadiaia;

(B) TToio cival To eAdx10To €Upog {WvNG TOU @ACHATOC TTOU ATTAITEITAI YId TO UTTOYN BiKTUO;
[Aravinon: 452 mW, 28.8 MHz]

4.18 Ynpiakd KUPeAwTO BiKTUO KIVNTWY EMIKOIVWVIWY XpholldoTrolei @dopa 22.4 MHz othv
meplox Twv 1.8 GHz kai kaAUTtTel aoTikh Tteploxh pe 100 oTaBpolc pdong 1oxvoc 460 mW.
O ekBéTne antwAeiwv d1adpoUn¢ yia TV UTTOYN Tteploxh €ival /7= 4, n amdéoTaon yid Thv oToid
1oxVel diadoon omTIKAC emaphc ap = 100 m kai apeAsitar h okiaon. To dikTUO XphoidoTrolEi
ape1dpopnon cuxvotnTag, To gUpog {wvng Twyv padiodialAwy avd katevBuveon civar 200 kHz
Kal oe kKABe padiodiauho TOAUTTAEKOVTAl XpoVIKd 8 diauAol emikolvwyidg. Ze KABe KUYEAN,
évag diauhog emikolvwyiag avd duo padiodiaUAoug xpnaigdomolgital yia ongdarodoaia. Tia Tig
UTtNpEdie¢ ToU Tpooépel To BiKTUO, 0 JeKTOC Adyoc S/ I = 15 dB, o emBuuntéc padudc
efumnpétnong eival 605-2% Kkai To olUotnhua eivar Erlang-B. O1 xprioteg mou ©a
e€utnpeTnOoUv KAvouv KaTd Héoov 6po 2 KARCEIC TV Wpa Héong Bidpkelagc A = 3 min Kai
Ocwpeital 0TI XpnoipomoloUv dEKTEC e euaioBnoia-103 dBm.

Na ppeBei 0 apiBudc Twv XpNoTWv Tou pTopei va e§UTThPETATE! TO JIKTUO HE I00TPOTIIKEC
KepAieg KAl N @aopartikh amédoon Tou CUCTAUATOCG.

[Awévrnon: 49600 xpiiotec, 0.418 erlang/MHz/km']

4.19 Ynepiakd KuyeAwTod JiKTUO KIVNTWY ETIKOIVWVIWY Xpnholdotoiei @doua 144 MHz otnv
mepioxh Twv 900 MHz kai KaAUTITE! doTIKA Teploxh ekTdoswe 1560 km? pe 150 aTabpou
Pdongc Katd TPOTOV TOU vd ETITUYXAVE!I Thv HeyaAUTepn TUKVOTNTA XpnoTwv avd kme.
TTapéxovTal amd 1o JiKTUO UTNPETiEC YWVAC Kai dedopévwy, omdTe cival emBuuntéd n péon
di1dpkela Twy SiaAciyewy aTa 6pid TWV KUYEAWV va Unv utteppaivel Ta 3 msec, yia KivhTd TTou
KivouvTal pe péon Taxutnta 50 km/h. Ta TiI¢ utthpeoieg TTou Ttapéxel To 3iKTUO, 0 EAdXIOTOC
Aoyog S/I=19 dB kai o emBupunTég Paduog e§umnpétnong eival 6OS=2% (ouotnua Erlang-



B). O ekBéTng anwAeiwyv 81adpopAc yia Thv uttéyn Teploxh cival 7 = 4 kai n amdéoTaocn yid
Tnv omoia 1oXVel di1ddoon omTIKAG emaphc ab = 100 m, evh apeAcital n okiaon. To JikTuo
epappolel appidpopnon ouxvoeTntag, To eUpo¢ Cwvng Twv padiodialAwy avd kateubuvon
givar W= 200 kHz kai oe kdO¢ padiodiauAo TOAUTTAEKOVTAI XpoVIKA 8 diauhol eTiKoIvwviag.
2e KABe KUYEAN R Topéa KUYEANG, évac diauho¢ emiKolvwviag XpholdoTolciTal yid
ongartodooia. O1 XpAOTEC TpaypaToTololV Thy Wpd aiXUAC Katd péoov 6po 2 KARTEIC PWVAG
Thv Wpa péong Oidpkelac 3 min kai 3 KAROeI¢ 0edopévwy HETAYWYAG KUKAWUATOC HéONG
didpkelag 1 min. H euaioBnoia Twv xphotpomoloupévwy dekTwy civar -100 dBm.

Na ppeBei n 10XU¢ Twy TOPTWY Twv oTaduwyv PAong, n HEYIOTN TUKVOTNTA XPNOTWYV TToU
uTopei va emiTeuxOei Kai N paoparikh amrdédoon Tou CUGTAUATOC 0 AUTAV ThV TTEpIiTTTWON.

[Awévrnon: 2.27 W, 34.65 xpiotec/km , 0.707 erlang/MHz/km']

4 .20 Ocwpolpe di1dtaén pe eaywvikéc KuwéAeg, oTnv omoia ol oTaBuoi Ppdong civai
TOTTOOETNHEVOI OTA KEVTPA TWV KUYEAWV Kdl €XOUV 100TPOTIIKEC Kepaiec. O ekBETNC
anwAsiwv 81adpodnc cival 7 = 4 kal umoTiOeTal 0TI TapedPdAAel HOVO h TPWTh oOcipd
OHOBIAQUAIKWY KUYeAWv. MeAeTdtar n egpappoyh U0 ouoThPATWY OThv umoyn didtaén
KupeAwyv. To éva cUoTtnua dev 81aBéTel kKwdikomoinon yia Th d16pOwan AaBwv, ev) To dAAo
d1aBéTel. To aloThua pe Thv Kwdikomoinoh amaitei eUpo¢ wvng 1.5 popd peyaAlTepo avd
diauAo, Opwe To KEPDOG KWAIKOTIOINGNG TOU XpnoidoToloUhevou Kwdika civalr 6dB (3nA.
pmopei To oUoThua va avTigeTwmiosr S/ I xaunAdtepo Katd 6dB). Av To diaTiBépevo €Upog
Cwvng cival 1o id10 Kal yia Ta dUo cuoTAPATA, TTOI0 KAvel KAAUTEPh Xphon Tou acUppdTtou
@dopartog, dnAadn, apéxel TePIoaOTEPOUG d1aUAOUC avd KUYEAN;

[Amavrnon: To oUoTtnua pe Kwdikomoinon mapéxel 1.3 @opéc meploodTEPpOUC dialAoug
ava kupéAn]

4 .21 OcwpoUpe dUo opodiauAikoUg oTaBpoUc pdong A kai B mou améxouv petall Toug amoéatach
D. Kivntoé Teppartiké m; mou eEUTNpeTEITAl amd Tov A améXel amd auTdv amdoTaon d, ev) éva
dMo m, mou efumnpeTeital amd Tov B ppiokeTar kovrd ¢ autév. Kai Ta dUo Teppatikd
ppiokovTal péoa oe omiTia. H kepaia Tou oTaBuol Ppdong éxel 6dB peyaAlTepo képdog amod
EKEIVO TOU KIVNTOU TEPUATIKOU, eVW h eKTTEUTTOHEVN 10XUC amd Toug oTaBuoU¢ Pdong civai
6dB peyaAUTepn atmod eKeivn TWV KIVATWY TEPUATIKWY.

O ouvteAeoTAC amwAeiwy 81adpopnc civar 7= 4. H péon TIHA ThG 10X00¢ éXel AoyapiOUIKA-
Kavovikh Katavouf pe TutikA amokAion o = 10 dB. Kivnté Teppariké mou PpiokeTal péoa oe
ottt avrigeTwmiler emmAéov e£€acBévion 6dB. Tia mapaoxeBei mapadekTh To16TNTA
UTnNpEdiag, amaiTeiTal h géon oTadun Tou onpartog va civar katd 16 dB peyaAUtepn amé Th
péon TIUA Twy TapepuPoAwy. To cuoThua xphaoipoTolei adgidpounon xpodvou (TDD).

Ocswpolpe Tov AOYo TNG HéEONC TIHAG TOU GNPATOC TPOC Th HEoN TIUA ThC TtapepPoAnG oTov
oTadué pdong A. Tlpémer va PpeOei n péyioth améoTtach o Tou TpETel éva TEPUATIKO va
améxel améd Tov A, Wote 0 JEKTNG Tou A va AauPdver S/ I'> 16dB pye mBavotnta 90%.

(a) OcwphoTe OTI UTIAPXEI TETOIOC GUYXPOVIOHOG, WOTE TA TEPUATIKA d Kail b peTadidouv Thv
id1a xpovoaxioun. TToia gival n péyiotn améotaon d cuvapthoet Tou D;

(Bb) OcwphoTe 0TI 0 XPOVIOUOC eival TETOI0C, WATE TO TEPUATIKO My Kal 0 aTaBuoc Ppdong B
peTadidouv Thv idia Xpovooxioph. TToia civar n péyioth améotacn d ouvapThoel Tou D,

(v) ZuykpivovTac Ta amoteAéoparta Twv (a) kai (B), mpoTeiveTar AUoh yia Tov Xpoviauo.

[Aravrnon: (a) d = 0.14D, (p) d° = 0.05D, (y) o ouyxpoviopéc mpéwel va eivai
TéTOl0C, WOTE OAoI o1 oTaOuoi Ppaonc va Aaupavouv i va eKméPmouv
Tautaxpova.]

4 .22 > 710 KUYeAWTO oloThpd Tou ZX. T14.22, emTd KivnTd TeppaTikd (éva TEPHATIKG OTNV KEVTPIKA
KUWEAN 4 kai dAAa £€1 oTic opodiauAikég KUWEAEG Thg 4) xphaoipoTroloUv TauTdxpova Tov idio
diauho. Adyw PAAGPnG oTov pnxaviopd SIaTMOUTING TO KIVNTO TNG KEVTPIKAG KUYéAng 4
€10€pXETAI 0THV 3 XWpi¢ va yivel 1amouTh, eVl n 10XUG EKTTOPTIAC Tou audvel xwpic éAcyxo
Kabwg¢ ToUTo aTropdkpUVETal améd Tov oTadOud pdong kai ouvexilel va mapapével ouvdedepévo



0 auTov, pe amoTEAEOUA N 10XUC EKTIOPTIRG Tou va eival 31TTAdaia The 10XU0C TWY UTTOAOITTWY

£€1 OHOBIAUAIKWY TEPUATIKWY. o

Zxhiya T14.22

KaBopioTe Tnv TapepPoAR Tou TIpoKaAei To umoOyn TeppaTikd ota umdhoima £E1, oTn
duapevéaTepn TepimTwon (va eAeyxBolv Ta Tpia xelpdTepa). MTopeiTe va TIPoaeyyioeTe TIG
aTmoOTACEIC TWV TEPHATIKWY atmd To TapeUPAAAOV TEPUATIKG, HE TIC ATTOOTACEIC TOUG ATIO TO
KEVTPO ThG 3 oThv oTroia PpiokeTal To TapedPpdAAov TepUaTIkG. AV To KATW@AI AsiToupyiag,
600 apopd Tov Adyo S/I, civar 10 dB kai o ekBéTne amwAesiwy diadpophc n = 4, oc mola
améoTacn Tou TPEMel va TAnaidoel To TtapePPAAAOV TEPUATIKO TOV avTioToixo oTaduo pdong
yia va 31aKoTIEi h AEIToupyia ToU TANCIEOTEPA EUPIOKOUEVOU aTTd Ta €1 TEPUATIKA;

[Anavinon: SIR = 6.5 dB, SIR, = 16 dB, x = 2.11R]

4 .23 Ocwpolpe dUo opodiauAikoU¢ aTaBpolc Pdong A kai B mou améxouv petall Toug amdoTaoch
D. Kivntoé Teppariké my ou €umnpeTeiTal amd Tov A améxel améatdon d amd Tov A, vl éva
dAo m; mou efumhpeTeital amé Tov B PpiokeTar kovrd otov B. Kai ta 8Uo Tepparikd
Ppiokovral péoa oe omiTia. Ta Uyn TWV Kepaiwv Twv oTadBuwyv pdong civar 10 m kai Twy
KIvATWY 2 m. H kepaia Tou otaBuol Pdong éxer 6dB peyaAUTtepo KéEpdog amd ekeivo Tou
KIVNTOU TEPUATIKOU, €VW h €eKTeUTTOUEVn 10XUC amd Toug oTabpolUc pdong civar 6dB
HeyaAUTEPN ATTO €KEiVN TWV KIVNTWY TEPUATIKWY.

O ouvteAeoTAC amwAeiv diadpopic civar 7 = 3 Kal UTApxel emITTAéoV OuvIOTWOd
e€apTWpevn amé To A, 6Tou A eival o AOYoC TWV LYWV Twv Kepaiwy. H péon Tiuh Tne 10x00¢
EXEl AoyapIBUIKA-KAVOVIKA KATAavodh pe TUTIKA amokAion o = 7 dB. Kivnto Teppatikd Tou
PpiokeTal yéoa oe omiTi avTipeTwmilel emimAéov e€acBévion 6dB. Tia TapaoxeOei TapadeKTh
To10TNTA UTTtNPETiAg, aTaITEiTal n Héon oTAOUN Tou oApartog va civar katd 16 dB peyaAurtepn
amd Th péon Tiph Twy tapeppoAwy. To aloThua xpnoidotolei apgidpounon xpovou (TDD).

Ocgwpoupe Tov AOYo TNG HEONC TIHAG TOU GNPATOG TPOC Th HéEon TIUA ThG TtapepPoAnG oTov
otaBud pdong A. Tlpémel va PpeBei n péyiotn amdotaon d mou Tpémel £va TEPUATIKO va
améxel améd Tov A, WoTe 0 JEKTNC Tou A va AapuPpdver S/ I> 15dB pe miBavotnta 95%.

(a) Av umtdpxel TETOIOC OUYXPOVIOUOC, WOTE TA TEPHATIKA My Kal mp peTadidouv Tnv idia
XPOVOaXIOUA, Trold givar h péyioth améotach d ouvapThoel Tou D,

(B) Av o Xpovioué¢ cival TETOI0C, WOTE TO TEPUATIKO My Kl 0 oTaBudc pdong B petadidouv
Tnv idi1a Xpovooxiouh. TToia givar n péyiotn améoTtacn d ouvapThoel Tou O;

[Amévnon: (a) d = 0.09 D, (p) d’ = 7.8 x 10 D]

4 .24 KuyeAwTo oUOThHA KIVNTWY ETTIKOIVWVIWY XPNOIHOTIOIEI £€ayWVIKEG KUYEAEC XWPIOUEVEG OE
Topeic Twv 60°. Adyw Tou @aivopévou ThG okiaong, h Héon TIUA ThG oTdBung 1oxUog Tou
oApaToCc akoAouBcei AoyapiOUIKA-KAVOVIKA KaTavoph He TUTIKA amdkAioh o = 8 dB kai
améAuTh péon TIA S, N oTtoia HeTAPAAAETal He Thv amtooTaon pe ekBETh 7= 4. O1 BEKTEC TTOU
XpNnolgoToloUvVTal amd To oUOThUd amaiTolv péon TIMA oApaTog peyaAUtepn katd 15 dB amé
T™n péon mapeppoAr.  Tlolog eival o  €AdXIOTOG  amMaAITOUUEVOG  OUVTEAEOTAG
emavaxpnhoigotoinong K, av o Adyo¢ S/ I mpémer va mapapéver dvw améd 1a 15 dB via To



95% Twv meploxWy oTa 6pia Twv KuyweAwv, Otwphote To S/ I pévo otn LeUEn kaBdédou
uTtoO£TovTag OTI TTapepUPAAAEl HOVO h TPWTN geipd KUYEAWY.

[Aravrnon: K = 13]

4 .25 Ynpiakd oloTnUa KIVATWY ETIKOIVWVIWY €ival €YKATEOTNUEVO OTNV AOTIKA TEPIOXA TTOU
gaivetal oto Zx. 114.25. O1 oraBuoi pdong civar TomoBeThuévol oTIC d1AOTAUPWOEIC TWV
dpdpwy Kal XpnoidoToloUv Kepaieg pe Téaoepic Topeic Twy 90° To 31aTiBéuevo OUVOAIKO
gUpo¢ wvng oto ovuoThua eivar B; = 20.8 MHz, xpnoipomoigital apgidpdpunon ocuxvoTnTac He
padiodialAoug elpouc Cwvng W = 200 kHz, kaBévac amé Toug omoioug umooTnpiler 8
d1auAouc xpnatn pe didipeon Xpovou. OcwpnoTe OTI €XOUHE TIEPITIOU TETPAYWVIKEC KUWEAEC
Kai TapepPPdArAouv o1 4 TANCIEGTEPEG OHOBIAUAIKEG KUWPEAEG.

AOyw Tou @aivopévou Tng okiaong, h péon TIUA ThG oTABUNG 10XV0C¢ Tou OAUATOC aKoAouBki
AoyapiOUIKA-KAVOVIKA KATAVOUR He TUTIKA amokAion o = 7 dB kai amdAutn péon TipA §, n
omoia peTaPpdAAeTar e Tnv amooTaon pe ekBETN 7= 4. O1 §EKTEC TToU XpnoidoTroloUvTal améd
To oUoThua amaiTouv péon TIUA oAPaTog HeyaAUTtepn KaTd 12 dB améd tn péon mapepPoAn oth
XelpoTepn mepimtwon. TToia eival h amdédoon pdopartog, av o Adyo¢ S/ I mpémel va Ttapdpével
mdvw amd Ta 12 dB yia to 95% Twv TEploXWY oTa dpia Twv KUYeAWv kai 6OS = 0.02;
Octwphote Tov Adyo S/T pévo oth Cel€n kaBdédou umoBETovTag OTI TApeUPAAAEl poVO h
TPWTN oeipd KuyeAwv. Evag diauhog xphoTn oc KABe Topéa XpnalpoTIolEiTal yid ohydaTodoaia.
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Zxtiya T714.25

[Aravrnon: 4.43 erlang/MHz/ka]



