EONIKO METZOBIO TTOAYTEXNEIO

ZXOAH HAEKTPOAOI 2N MHX/KQIN KAI MHX. YTTOAOITIZTON
TOMEAZ ETIIKOINQNIQN, HAEKTPONIKHZ KAI ZYZTHMATON
TTAHPO2OPIKHZ

AIKTYA KINHTN KAT TIPOZQTTIKON ETIIKOINOQNION

AOKNOEIC YIA TIC PACIKEC APXEC TWV KUYEAWTWY OUCTNHATWY KIVATWY ETIKOIVWVIWY

3.1

3.2

3.3

3.4

Ma kuyeAwTo olotnua pe K= 7, 6OS = 1% kai péon didpkeia kKAoewv 2 min, Ppeite Th
anwAegia oThv amoédoon oUykéEvTpwong, Otav peTaPpdivoupe amod I00TPOTIKEG KepAieg o€
Kepaieg pe Topeic 60°. O ouvoAikdg apiBuog Twyv dialAwv Tou ouoThpartog eivar 420.
YmoBéoTe olotnua Erlang - B kai péoo apiBpd kAnoswv yia kdBe xphotn 1 kKARon avd wpea.

[Aravrnon: 43%)

2 ¢ oloTnua KIvnTWwv emikoivwviwy Erlang-B n aktiva kdBe kuyéAng eivar 5 km kai n 1ox0g
EKTIOUTTNG TWV 0TaBuWy pdong civar 12 W. To oUothua e§umnpeTei mepioxA He opoidpopen
TUkvOTNTA 5 XphoTec/ km?, KABe XPAOTNC TPAYHATOTIOIEI KATA HETOV 0po TNV Wpd AIXHAC 2
KAARoeic péong didpkelac 2 min kai o Pabudc efumnpétnong civar 5%. YmoBéaTte OTI To
ouoThua é€xel pOdoel oTh HEYIOTN XWPNTIKOTNTA KAl KAOe KUYéAN Tpémel va diaomacOei o 4
KUyéAec. (a) TToia n akTiva kai n 10X0¢ EKTTOUTIAC OTIC VEEC KUYEAEC, av 0 EKBETNG amwAeiwy
diadpopnc civar h = 4; (p) TTéoor diauhor xpeidlovTtal OTIC VEEC KUYEAEC av 0 OUVTEAEOTAC
£TAVAXPNOILOTIOINONG TOU OUOTARATOC va mdpapeiver o idiog; (y) Av h kivnon eivai
opoIOlop@a Karavepnuévn oTo oUOTNUa, Told €ival N TPoo@epdUevn Kivnon oe KABe véa
KUYEAN; Oa eival n mBavoTnTa amokAEIOUoU OTIC VEEC AUTEG KUWEAEC WIKpoTepn amd 0.1%
peTda tn didomaon;

[Aravrnon: (a) 2.5 km, 3/4 W, (p) 27 diavhoi, (y) 5.42 erlang, vai]

2.¢ o00oThua KIvNTWY €TIKOIVWVIWY pe évav oTaBuod pdong kaBe xpAoTng kdvel katd péoov
0p0 TPEIC KARTEIC TNV Wpa Kal KaBe KARan €xel péon didpkela 5 min.

a) Tloia gival h Tpoo@epdpevn Kivhon yia kaBe XpAoTh;

B) Na Ppebei 0o apiBUéc TWvV XpPNOTWv ToU pTopei va efumnpeThoel To oloThpd He
TBavéTnTa amokAciopol 1%, edav civar iaBéoipo¢ pévo évag diauAog.

v) Na ppebei o apiBuéc Twv XpnoTwv Tou umopei va efumnpeTAosl To oloTnpa e
TI0avéTnTa amokAciopol 1%, edav civai iaBéoipor TévTe diauAol.

d) Av o apiBuoc Twv XphoTwy Tou PpéBnke oto epwtnua (v) dimAaciaoTei agvikd, moia
gival n mBavoTnTa amokAsiguol aTo cUoThia;

[Aravrnon: a) 0.25 erlang, P) 1, v) 5, 3) 7%]

ETtaipia TapoxAg KIVvATWY €MIKOIVWVIWY aTTEKTNOE ddeia va avanTulel KuyeAwTd oloThua oe
neploxhy éktaong 140 km?. H ddeia kootioe pévo 400.000 EYPQ). YmoBéore 6TI kdBe
otabuéc pdaong kootiCer 400.000 EYPS). kai kdBe MSC 2.000.000 EYPS). Xpeialovral,
emiong 500.000 EYPSQ yia 1i¢ Siapnhpiosic kai Tnv évapén Asitoupyiac. H tpdmela daveilel
othv eTaipia 8.5 ekaropplpia EYPS), pe tnv 18éa 6TI n eTaipia oc Téoospa Xpovia Ba Exel
HIKTd £00da 15 ekatoppUpia EYPS) kai Ba amomAnpuwoel To ddveio.

a) TlTéoouc oTaBuoulc Pdong Oa pmopéoel va eykaTaoTAdel n eTaipia e Ta 8.5 ekatoupUpia
EYP( rou 31aBéTel;

B) YmoBétovrac OTi TOo £€dago¢ civalr emimedo Kal o  ouvdpounTEC  opoIdOHopYda
Katavepnyévol, mola umdéOeon pmopei va yivel yia Thy meploxi kKAAuyng kdOe ataBuou
paong; TToia cival n péyioTn akTiva KABe KUWYEANG, av uTtoTeOEi OTI 01 KUYEAEG £xOUV
e€aywvikd oxAua;

v) YmoBéote 6TI KABe ouvdpounTtic Ba mAnpwver 50 EYPS) Tov phva emti Téoogpa xpovia.
YmoBéoTe emiong OTI TNV TPWTN Hépa TOU AciToupyei To olaThpa umtdpxel évag
OUYKEKPIUEVOC apIBUOC XpNoTWVY Tou Trapapével ataBepog emi évav Xpovo. Tnv TpwTh



3.5

3.6

Hépa KABe véou £Tougc o apiBuoc Twv ouvdpounTwy SITTAacIAleTal Kal OTh OUVEXEI
Tapapével oTabepdc yia To UmoAoito Tou £Touc. TTolog eival o €AdXIOTOC apiBUOC
XPNOTWY TIOU UTTOpEi va €Xel ThV TPWTH HépA AciToupyiagc Tou To oUoThud, WoTe va
pmopéoel va éxel é00da 15 ekatopy. EYPL2 oto TéAog Tou TETapTou £Toug AciToupyiag;

3) Tia Tnv amdvrnon oac oto epwrhya (y), OG0l XpAoTec avd km? amaitouvTar Thv TpwTh
pépa AeiToupyiag via va emiteuxBei o oTdxoc Twv 15 ekatopy. EYPL) oto TéAog Tou
TETAPTOU £TOUG;

[Anévrnon: a) 14 BTS, p) 1961 m, v) 1667 xp., 3) 12 xp./km']

TTpokeiTal va avamtuxBOei olUoTnpa KivnTWy eMKoIVWVIWY aThv Trepioxh Twy 1.8 GHz kai
diaTiBeTal ¢ auté @dopa pe gUpo¢ Cwvng 14 MHz avd karelBuvon. Oa xpnoipomoinBouv
padiodiauAol eUpougc 200 kHz mou o kaBévag Oa efumnpeTei 8 XpPAOTEC XPNOILOTIOIWVTAG
TDMA. O ekBéTng anwAeiwyv di1adpopng givar 7= 4 kal 0 GUVTEAEOTAC eTavaxpnoipoToinang,
OV PTropEi va XxpnoigomoinBei via va e§acpaiileTal amodeKTh tapepUPoAn ivar K= 7.

a) TTéooi padiodiauAol pmopei va Xphaidotoin®ouyv;

p) Av kdOe oTaBuég Pdong Tou OUOTAPATOC WTopei va umooThpifel To TOAU 12
padiodiavAoug, Toool XphaTeg Umopei va e§umhpeTnOolv TauTdxpova amd évav oTadud
paong; Evag diauhog oe kdBe oTabud pdong xpnoigoToleital yia ohpatodoaia.

y) Av To oloTnua mpdKkeITal va kaAuyer Tepioxh 2500 km? Kai o1 aTaBpoi PAong eKTTEUTIOUV
2 W e 100TpomikéC Kepaieg képdoug 10 dB, kaBopioTe Tov apiBud Twv KUYeAwv TTou
amaiTouvral va KaAUyouv Tnv Teploxh. Ymdpxel okiaon pe AoydpiOpikA-Kavoviki
KATAvopn Kdai TUTIKA amokAion o = 8 dB kai o1 kupéAeg oxedidlovTal KaTd TPOTTOV WOTE
oTa 6pid Toug h oTAOUN Tou oApaTog atnv £€080 TN KeEPAiAG TWV KIVATWY TEPUATIKWY vd
givar -90 dBm via 1o 90% Twv MepimTwoswy. KdBe KivnTd TepudTIKO €XEl KEpdid
képdouc 3 dBi kai n amdéaTaon avagopdc yia diddoon eAcuBépou xwpou eivar ab = 1 km.

d) Tia tnv amdvtnoh oac oto (y), kaBopioTe pe AemTopépela €va KatdAAnAo oxAupa
eTavaxpnoipoToinong yia KdOe KuyéAn TnG TOANG Kai opioTe Toug d&iaUAoug Tou
XpnaoigoToloUvTal oc KABe kKUYéAn. H amdvtnon Ba mpémel va mepiAauPavel AsTTTopéPEIEC
via To Téooug diauAouc Ba xpnoigoTolei 0 KABe aTaOUoc Pdong, Toia sival n eAdXI0TN
améoTaon emavaxpnoioToinong Kai dAAeC AemTopépelec Tou amood@hvi{ouv To TWG
KaravépovTai ol diauAol oTnv TrepioXn KAAUYNG TOU CUGTANATOC.

e) TTéoo1 auvoAikd padiodiauAol Kai Ttéool diauhol XphoTwv ecival diaBéaipol aTnv Teploxh
KAAuyng Tou oUaTAUATOC, He Pdon Tnv amdvthon oto epwTtnua (3); O oAikOG apiBudc Twy
OlauAwy 1000Tal Pe TN HEYIOTN XWENTIKOTATA TOU GUOTAUATOC Kal gival éva 0pIo yid ToV
ap1Bué Twv XphoTwv Tou pmopei va e€umhpeTnOolv TauTdxpova Thv Wpd ThG TARPOUG
PopTIONG.

oT) Av kdBe otabuoc pdaong kootiler 400.000 EYPLQ) kai kdBe padiodiauAo¢ oTov oTabud
pdonc 40.000 EYPS, moio cival To KOGTOC TOU OUGTAUATOC Tou epwThpaToC (g); AuTd
gival To dpx1kd KOOTOC TOU CUOTAUATOC.

{) Av 10 oUothua oto (8) oxedialeTtar yia mBavoTnta amokAsiopol 5% katd Thv évapén
AgiToupyiag, molog ivai o péyioTog apiBuog cuvdpounTwy Tou Pmopei va e§umhpeTnBolv
kartd Tnv évap&n AciToupyiag, av To TpoopepoHEVo popTio avd xphotn eivai 0.1 erlang;

[Aravrnon: a) 70 padiodiauhol, P) 95 xpnotegc, y) 38, &) D = 23.23 km, 80 di-
avhoi/kupéAn, €) 380 padiodiaurol, 3002 diauAoi xpnotwv, ot) 30.4
ekatopy. EYPQ), 7) 28.044 xpnoveg]

KupeAwTd ovotnpa GSM pe 100TpOTIKEC Kepaiec XpnotdoTrolei 28 padiodiaUAoug, kaBévag
amé Tou¢ oTmoiou¢ umooThpilel 8 dialAouc Xphotn pe didipeon xpdovou. To olUoTnua
e€uTtnpeTEi opoldHopPnN Kivnon, evib n mBavoTnTa amokAsiopol TV Wpa aixphc civar 2%. O
OUVTEAEOTAC emavaxpnaoigdomoinong eivar K = 4 kair évag diauAlo¢ ae KABe KuywéAn
xpnoigoToleital yia onparodoaia. O apiOudg Twv XphoTWwy Tou cuoThAPaToC audvel pe pubud
20% kat' £To¢ Kal h alfnon TG XWPNTIKOTNTAC avTipeTwTi{eTal pe SidoTaon TWV KUYEAWV.

O ThAETIKOIVWVIAKOC popéac TTou eKUETAAAeUETal To oUoTnUa amogaacilel va kabuaTtepei Th
didomaon TWV KUYeAWV, emiITpémovrag Tnv avénon The mBavoTnTag amokAsiopol yid KAToI0



3.7

3.8

3.9

OXETIKA aUVTOHO XPOVIKO didoTnpa kai au§dvovrag €Tol Tov aplBudé Twv XphoTwy €1¢ Pdpog
TNG TPOCPEPOUEVNC TTOIOTNTAC UTNpecdiag. TouTo Umopei amoTeAéoel PIWaIUn evaAAaKTIKA
A0oon oTn didomaon Twv KuYeAwy, av Povo pia A dUo KuYéAeg epgpavifouv uynAn mBavoThTa
amokAgIgUoU Thv Wpa dixpAg.

Av n mBavoTtnta amokAsiopol emiTpémeTal va auénBei oe 5%, 10% kai 15%, yia méoo
Xpoviké didoTnua pmopei va avaPpAnOei n didomaon Twv KUYeAWvV yia KAOe TIUA ThG
EMTPEMOHEVNG auinpévng mBavoTNTAC aToKAEIOHoU oc oUYKPION HE ThV KAVOVIKA TIUR 2%;
Eivar piwoiun evaAAakTikin AUoh; EEnyeioTe Thv amdvrnon oag.

[Anavrnon: 0.51 étn, 1.12 évn, 1.66 érn]

To eUpoc¢ wvng mou diaTiBeTal oe KUYeAWTO cuoThUa e aucplépéunon ouxvoTnrag civar 25
MHz, evW To supog Zuuvng KdBe BialAou piag karevBuvong civar 30 kHz. To oUoThua
KaAUTITEl Trepioxh 4000 km? xpnomonouwvmg KuweAsg suﬁanu 8 km?. Oi xphoTec Tou
OUGTAWATOC TTpaypaToToloUv Katd pégov 6po Thv Wwpa aixpuAc 1.2 kAhoeig / wpa kai h péon
didpkela Twv KARoewv gival 100 sec. O ouvTeAeoTAC emavaxpnaigomoinong sival K = 7 kai n
TOavdTNTA AToKAEIOHOU TWV KARTEWY gival 2%.

Na ppeBcei 0 péoog apiBuoc Twy diekmepaloUUeEVWY KAROEWY avd Wpa ge KaBe KUYéAn Kai h
PaopaTikin amdédoon Tou cUCTAUATOC, Aaupavopévou utoyn oTi évag diauho¢ oc KAOe KUYEAN
givail diauhog eAéyxou.

[Amavrnon: 1418 kAnoeic, 0.468 erlang/kmz/MHz]

Ma tnv at€non tng amédoong Tou cuaTthuaTtog Tou TTpoPAnuatog 3.7 xpnoigotoloUvTal ol
i01eC KUYEAEC pe Th povh diagopd OTi xwpilovTal oe Topeic Twy 120° kai xpnoipomolgital
ouvTeAeaTnG emavaxpnhaoigomoinong K = 4, wote va diarnpeitar o idlog mepimou Adyog
oAUaToC TPo¢ TtapepPoAn.

Na ppeBei n véa e¢aopatikny amédoon dedopévou OTI diatnpeitar o idio¢ Paduocg
e€umnpéTnong.

[Aravrnon: 0.724 erlang/kmz/MHz]

AiatiBstar ouvoAiké gdopa 28 MHz og yneiakd KUYeAWTO oUOTNPA KIVATWY ETTIKOIVWVIWY,
TIOU XphaoigoTolei apgidpdpunon ouxvotTntac pe padiodiavAoug eupouc Cwvng 200 kHz kai
KdBe padiodiauhog efumnpetei 8 dialAouc XphoTn, pe moAumAeia diaipeong xpdvou. Ol
KUWEAEC BewpolvTal e€aywvikéG akTivag R = 1 km Kal 0 OUVTEAEOTAG £TTAvaxpnoIPoToinang
givar K= 7. Tia thv e§umthpéThon TeploXWwy mou dev KaAUTTovTdl amd Thv dpxikA didataén
TWV Kuwsva kaBw¢ kai yvia Tnv efumnpéTnon ﬂspIOTGOIGKdJV ongeiwv ouykévTpwong
XpNoTwy, anocpaou(sml va xpnonuonomeouv unepxsuueveg KUWEAEG, HE Tov idIo ouvn:Aso*rn
snavaxpnoluonomong Kal KdBe pia amé autéc Oa KaAumTeEl  pia  Treploxh
£TAVAXPNOILOTIOINGNG TWV KATW KUYEAWV.

H mukvoTNTa TWV XpNOTWV €ival ogoidpoppn, o HECOC puBUOC KAKoEwyY avd XpAoTn eival 4 =
2 KARoEIG Thy Wpa Kal n péon didpkeia kAnang 3 min. O ekBETng anwAeiwv diadpouncg givai 7

(a) Av A cival n 10xUC EKTTOUTTAG Twv oTaBuwy Pdong Twv KATwW KuyeAwyv, va kabBopioTei n
1I0XUC EKTIOUTIAG TWV UTTEPKEIPEVWY KUYEAWY, WaTe va €xoude Tnv idia péon 1oxU ota
0pIa TWV aKPAiwv KATW KUYEAWY KAl TG UTTEPKEINEVNG KUWEANG. AEAEiTal n okiaon.

(B) Av 10 20% Twv diaUAwy S1aTIOETAI OTIC UTTEPKEINEVEG KUWEAEC Kal 0 amodekTd¢ 6OS =
2%, Told tivdl h @aAopdTiKA amédoon TOU EMITUYXAVETAI HE AUTAV TNV KATAVOURA TWV
diavAwv; TToia Ba ATav n eacpatikh amédoon, av dev UTTAPXAV UTTEPKEILEVEG KUYEAEC;

(y) TTéoor xphAoTec pmopoUv va e€umnpeTnBolv avd povdda emigaveiag, kai Tolog €ival o
HEYIOTOC ApIBUOC XPNOTWY TTou UTopei va e§umhpeTnOcei TTepIoTAOIAKA O Hid KUYEAN Thv
wpa aixpng, otav diateBolv ¢’ auTthv 0Aol o1 diduAol ThG UTTEPKEINEVNG KUWEANCG;

2 2

[Amavrnon: (a) P'\~ =49Pt, (B) 1.475 erlang/MHz/km kai 1.85 erlang/MHz/km , (y)

210.8 xpnoteg/ km2 kai 632 xpnotec/KuYéAn]



3.10 TnAemikoIvwvIaKA €Taipia Tapeixe HOVOTWAIAKA aAcUPHATEG KIVNTEC ETIKOIVWVIEC OE Hid
meploxh pe oTaBuoug Pdong mou o kabévag Toug eixe 24 dialAoug, €k Twv oToIWY 0 évag
eival diauhog eAéyxou. ‘YaTepa amd €voTach Toug Katd Tou HovoTtwAiou, UTTAKAv aThv ayopd
akopa dUo £TAIPiEC, O OTIOIEC ATOYATIOTNKE va XPNOIHOTIOIoUV TIC i01EC €YKATAOTATEIG HE
Thv TpWwTn eTaipia. O1 otaBuoi Pdong mapépeivav ol idior Pe Tov id10 apiBud dialAwy, Kabe
eTaipia 81aBéTel TWpa 8 diavAoug avd otabud pdong kai évag diaulog avd etaipia eivai
diauAog eAéyxou. YToOEéTovTag OTI o1 XpAOTEC KaTaveundnkav €€ ioou oe KABe eTaipia kai 6T
0l XPROTEC TIC Hiag eTaipiag dev Exouv mpdoPpacn aToug dialAoug Twv dAAwY

(a) Bpeite Tov Adyo TnG HETAPEPOUEVNG Kivhong avd ataBud Pdong mpiv Tn didoTach TPog
Th HETAPEPOPEVN Kivhon PeTd T didomaon, yia GOS = 2%.

(B) TToia civar nh mBavéThTa amokAsiopoU, av To 1/3 T TpoowepdUevng Kivhong mpiv Th
didomaon e€akoAouBci va e€umnpeTeiTal amd Tnv kAOe eTaipia;

(v) Ti péTtpa Ba ouvioToUoaTe yia Thv amokatdoTach Tou Padpol e€umnpéTnong atnv dpxIiki
Tou TIgR, AwoTe apiBunTikA amdvTnon yia kde AUon.

[Aravtnon: (a) 1.79, (B) GoS = 14%, (y) 1) Mciwon Tou peyéBouc Twv KuyeAwy, R™ =
0.747R. 2) Aaveiopéc SiabAwv petall etaipiwv, o6tav xpeldletal. Tpeig
diauAol daveikoi amnd eTaipia ot eTaipia, OTav €XOUV BIAPOPETIKEC WPEC
aixpnic]

3.11 Ka®e oT1aBuéc pdong aoclUppdTou OUCTAUATOC ecTIKOIVWVIWY 81aBéTel 23 apgidpopoug
dialAoug via Thv eumnpétnon Twv xpnoTwyv. Katd tnv wpa aixpng, HeETphBnkav ot €€NC
TapdpeTpol oTov oTabud Pdong:

o H ouvoAikA peTagepopevn kivnon amoé Toug 23 diatAoug 1ooUTtar pe 15.48 erlang.
e O1 KAROeIC TIOU eloépxovTal amd To oTaBepd OikTUO TPo¢ KABe oTaOUO Pdong éxouv
katavopuh Poisson pe péoo puBuoé deiéng 4 = 2.5 kARoeig/min kai péon didpkela A = 2 min.

YmoBéoTe 0TI To ouoThpa eivar Erlang-B kai 611 n mpoopepouevn kivnon otoug 23 dialAoug
gival To dBpoioya TNC TPOOYEPOUEVNC Kivnong amd To oTaBepd OSikTUO KAl TG
TPOTPEPOUEVNC Kivnong amod Ta KIVNTA TEPHATIKA.

(a) TimoooaTd TwWv GUVOAIKWY KARoewy oToug 23 dialAoug amokAeieTal;

(B) TToia nh ouvoAikA Tpooepdpevn Kivnon oToug 23 dialAoug;

(y) TToia n mpooywepduevn Kivhon atoug 23 dialAoug améd Ta KIvnTd TEpHATIKA;
[Aravrnon: (a) 6oS = 2%, (p) 15.8 erlang, (y) 10.8 erlang]

3.12 TTapéxetar aolpuatn KivnTA ThAcpwvia pe 8 dialAou¢ oc TopOUIaKA YpauuR OTou
petagépovrar 100 empdrec kal kAOe emPATNG TpaypaTomolei KATA Héoov Opo Wia TPIAeTTn
ThAEQWVIKA KARon avd wpa.

(a) TToia civai n mOavoThTa va Ppel KATOIOC ETIPATNG KATEIANUUEVOUC KAl TOUC OKTW
d1avhoucg;

(B) TToia givai n péon kaBuoTépnon yia évav emipdTn va amokTAoel Tpdopach atn ypauph;

(y) Toia eivar n mBavéTnTa va mepipével €évag emiPdTrng mdvw amd 3 min yid va amoKTHJE!
Tipdopaon oTn ypauuh;

(8) TToia Ba ATav n péon kabuoTépnon, av ol emPATeG Tou peTagépovral givar 150;
[Awavrnon: (a) Pb = 0.07, (p) 10.02 sec, (y) Pr(delay>3min) = 0.0083, (3) 288 sec]

3.13 AiariBetar gUpog Twvng 10 MHz avd katelBuvon oe oUoThpa KIVATAG ThAspwviag pe pia
KUWPEAN. YTdpxouv ol akdAouBec ekdoxéG: avaloyikd olUothua pe diavAouc 30 kHz ava
katelBuvon, ynelakd ovothua pe dialAoug 30 kHz avd kareUBuvon oc kaBéva amd Toug
omoioug efumnpeToUvTal TaUTOXPova 3 XPNOTEC, A Yneiakd aloTnua pe diavAoug 200 kHz
avd kareUBuvon oc kaBéva amod Toug oToioug e§umThpeToUVTal TAUTOXPOVA 8 XPAOTEC.



(a) YmoAovioTe yia kdOe ekdoxh Tov apiBud Twv XphoTwv Tou pmopei va e§umnpeTolvTal
TauToxpova.

(B) TToia givar nh amdvtnon oto gpwrhyua (a), av n KUYEAN XwpioTei o Tpelg Topeic Twy 120°%
(y) Tloia givai nh amdvtnon oto epwrhyua (a), étav avTi yia pia uTtdpxXouv TTOAAEG KUWEAEG;

(®) Ta Twnv avwrépw TepimTWON KAl yid avaAoyikdé oloThya HE  OUVTEAEOTH
emavaxpnoigomoinong K = 7 kai Tpeig Topeic avd KUpéAn, utoBéoTe OTI emBupeiTe va
e€umnpeTolvtal 900 xpnoTec avd KUYéAn. Av n péon didpkeia Twy KARoewy gival H' = 2
min, To10¢ €ival o péyioTog puBUOC KAhoewy Trou e€aopaAilel GOS = 2%,;

[Aravrnon: (a) 333, 999, 400 xpnotec, (P) n idia amavrnon pe Tnv (a), (y) oc OAec
TIC TePIMTWOEIC Oa éxoupe emavaxpnoigomoinon, OmoTe o aApIOUOC HEIWVETal
avahioya, (8) 0.82 kAhoeig/h]

3.14 Na umohoyioTei To képdog emefepyaaiag ouaThuatog DS/CDMA, To omoio éxel puBuod chip
10 Mcps kai Ta onparta mAnpogopiag éxouv puBud bit 4.8 kbps. TTéoo PeATilveTal To KEPSOG
emefepyaciagc av o pubuog chip yiver 50 Mcps; Ymdpxel TAeovéKTnpa Katd Tn peTdpaon oe
uynAdTEPOUG pUBHOUG chip, 6Tav o pubuog bit Twv onpdTwv TAnpowopiag mapapéver 4.8
kbps;

[Aravrnon: MNa 10 Mcps: Gs=33.2 dB, yia 50 Mcps éxoupe povo 7 dB peAtiwon]

3.15 AiariBevral 25 MHz avd kareUBuvon oe alothya CDMA, oTto oTroio kKdBe padiodiauAog EXEl
eUpoc 1.25 MHz avd kateUBuvon. O péyioto¢ pubuoc petddoong decdopévwy amd Toug
xpnoteg eivar R, = 9.6 kbps. Av o eAdxioTog amodekTog Adyog &/ N = 6 dB, va kaBopiaTei n
XWPNTIKOTNTA TOU OCUCTAKATOC OTAV:

(a) XxpnoigoTroioUVTal I00TPOTIIKEG KEPAieg Kal dev UTIAPXE! avixveuon dpacTiKOTNTAC PWVAG,

(B) o1 oTaBuoc Pdonc £xouv KepdieC HE TPEIGC TOUEIC Kal XpnoigdoTroiciTal avixveuon
dpaAoTIKOTNTAC YWVAG He « = 3/8.

H o1d8un Tou Aappavépevou ohpatog eivai 10 pW kai n g¢aopatiki mukvoTnTa BopUpou 10°
pW/Hz. Ayvonote Tnv emidpaon Tng mapepPoANG amoé dAAeg KUPEAEG.

[Aravrnon: (a) 640 xpnotec/kupéAn, (P) 5080 xproTec/kKuUWéAn]
3.16 To képdoc emeepyaaiag oto olotnua WCDMA civai 512.

(a) TTéoor1 xphoTeg pe auvTeAeaTh dpaoTIKOTNTAC YWVAC A = 0.4 umopei va ouvuTtdpXouv oc
oUoThua e Hia KUWEAN, 0Tav h eTapkA¢ emidoon amaitei Adyov onparog mpog mapepuPoAn
ioov pe 3 dB; Ocwpoupe Th LeU€n avodou Kai OAol o XpAoTe¢ AauPdvovTar amd Tov
oTaduo paong pe Tnv idia oTddun.

(B) O autépatog éAcyxocg 1oxUog Bev AciToupyei yia KATTolov XpHROTh, 0 OTT0ioG KIVOUUEVOG
TPo¢ Tov oTaduoé Pdong ouvexilel va petadidel pe TNV 10XV TTOU AVTIOTOIXEI OTA Opld TNG
KUWéAng. TTéoo KovTd atov oTaBud pdong pmopei va mAnoidoel o uToYn XPNOTNG XWpic
va TEPIoPioel TTEPIOCOTEPO ATd To HIOO Tov apiBud Twv Tautdxpova e§umnpeTOUHEVWY
XPNOTWYV Trou UToAoyioThke aTo gpwthua (a); O ekBéTng amwAeiwy diadpopnc n = 3.5
Kal ageAoUvTal n okiaon Kai ol Ppaxuxpovec dIaAgiYeIg.

[Aravrnon: (a) 641 xpnotec/kugéAn, (P) r/R = 0.192]
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