EONIKO METZOBIO TTOAYTEXNEIO

ZXOAH HAEKTPOAOT 2N MHX/KSIN KAI MHX. YTTOAOTIZTON
TOMEAZ ETTIKOINQNIQN, HAEKTPONIKHZ KAI ZYZTHMATON
TTAHPOZOPIKHZ

AIKTYA KINHTSN KAI TIPOZQTIIKOQN ETTIKOINOQNION

AOKNOEIC YIA TIC PACIKEC APXEC TWV KUYEAWTWY CUOTNHATWY KIVATWY ETIKOIVWVIWY

3.1

3.2

3.3

3.4

Ma kugeAwTo olotnua pe K = 7, 6OS = 1% kai péon Sidpkeia kKARoewv 2 min, Ppeite Th
anmwAegla oTnv amodoon oUyKEVTpwong, OTtav HeTaPdivoupe Ao I00TPOTIKEG KepAieg o€
Kepaieg pe Topeic 60°. O ouvoAikdg apiBuog Twyv dialAwv Tou ouoThpartog eivar 420.
YmoBéoTe olotnua Erlang - B kai péoo apiBud kAnoswv yia kde xphotn 1 kKARon avd wpea.

[Aravrnon: 36.1%)]

2 oUoTnpa KivnTwy emikoivwviwy Erlang-B n akTtiva kdBe kuyéAng eivar 5 km kai n 10x0g
EKTIOUTING TWV 0TaBuwyv pdong civar 12 W. To oUothua e§umnpeTei mepioxA He opoidpHopPn
TukvoTNTa 5 XphoTec/ km?, KdBe XpAOTNC TPAYHATOTIOIEI KATA HEGOV 6po TNV Wpd AIXHAC 2
KARoeigc péong Bidpkelag 2 min kai o paduoc efumhpétnong civar 5%. YmoBéoTe 6TI TO
ovoTnua éxel pOAcel oTn PEYIOTN XWPNTIKOTNTA Kal KABe KUWEAn Tpémrel va diaomacOei o 4
kupéAeg. (a) TTola n akTiva kai N 10X0UG EKTTOUTIAC OTIC VEEG KUWEAEG, av 0 EKOETNG aTTWAEIWY
di1adpopnc civar n = 4; (p) TTéoor diauhor xpeldlovTal OTIC VEEC KUYEAEC AV O OUVTEAEOTAG
£TAVAXPNOILOTIOINGNG TOU OUOTAWATOC va Tmapapeivel o idiog; (y) Av n kivnhon civai
opoIOHopYa Kartavepnuévn oTo oUOTNUA, Told €ival N TPoo@epdUevn Kivnon ot KABe véa
KUYEAN; Oa eival n mBavoTnTa amoKAEIOUoU OTIC VEEC AUTEC KUWEAEC WIKpOTepn amd 0.1%
peTd Th didomaon;

[Aravrnon: (a) 2.5 km, 3/4 W, (B) 27 diauAoi, (v) 5.42 erlang, vai]

2. oUOThHA KIVATWY ETIKOIVWVIWY He évav oTaBuod Pdong kdOe xpAOTNG KAvel Katd péoov
0p0 TPEIC KAROEIC TV Wpa Kal KABe kKARon éxel péon didpkela 5 min.

a) Tloia gival h Tpoo@epdpevn Kivhon yia KaBe XpHoTh;

B) Na Pppebei o apiBUéc TWv XpPNOTWv TOU pTopei va efumnpeThoel To oloThpd He
mBavéTnta amokAeiopoU 1%, edav civai iaBéoipog pévo évag diauAog.

v) Na ppeBei o apiBuéc Twv XphoTwv Tou umopei va eumhpeThoel To oUoTnpa He
mBOavéTnTta amokAciopol 1%, edv civar diaBéaipor évte diauAol.

d) Av o apiBuéc Twv XphoTwv Tou PpéBnke oto epwthua (v) dimAaciaoTei agvikd, moia
gival n mBavoTnTa amokAsiopoU aTo oUoThUa;

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

Etaipia mapoxAg KivnTwy emiKoIvwvIwy amékThoe ddeid va avantifel KuyeAwTod oloTnua oc
neploxfy éktaone 140 km?. H ddeia kootioe pévo 400.000 EYPQ). YmoBéore 6TI kdOe
oTaBuéc Ppdong kootiler 400.000 EYPS(). kai kdBe MSC 2.000.000 EYPS). Xpeialovral,
emiong 500.000 EYPS2 yia Ti¢c diaphpiosic kai Thv évapén Asitoupyiac. H tpdmela daveilel
oThv etaipia 8.5 ekartopplUpia EYPS), pe thv 18éa 0TI n eTaipia oc Téooepa Xpovia Ba éxel
HIKTd é00da 15 ekatoppUpia EYPS) kai Ba amomAnpwaoel To ddveio.

a) TTéoouc oTaBuouc Pdong Ba umopéoel va eykataoThoe!l n eTaipia pe Ta 8.5 ekatopplUpia
EYP( mou 31aBéTer;

p) YmoBétovrac OTI To £dago¢ ceivar emimedo Kal oI OUVOPOUNTEC OHOIOHOopYA
Karavepnuévol, mola umdOeon Pmopei va yivel yia Thv meploxi KAAuyng kdOe ataBuou
pdong; TToia cival n péyioTn akTiva kKaBe KUYEANG, av UTToTEOEI OTI 01 KUPEAEC €XOUV
e€aywviko axhua;



3.5

3.6

v) YmoBéoTe 6TI KABe ouvdpounTtic Ba mAnpwvel 50 EYPS) Tov phva emti Téoogpa Xpdvia.
YmoBéaTe emiong OTI TNV TPWTN Hépa TOU AeciToupyei To olaThpa umdpxel évag
OUYKEKPIUEVOC apIBUOC XpNOTWVY TTou Trapapével ataBepoc emi évav Xpovo. Tnv TpwTn
Hépa KAOe véou £€Tougc o apiBuog Twv ouvdpounTwy SITAacIdleTal Kal 0T OUVEXEI
Tapapével otaBepdc via To UmoAoito Tou £Toug. TTolog eival o €AdxIoTOC apiBUOg
XPNOTWV TIoU UTropei va €xel Thv TpwTn Hépa AsiToupyiag Tou To ouoThud, WaTe va
umopéoel va éxel é0oda 15 ekatopp. EYPS oto TéAog Tou TETApTou £TOUG AsiToupyiag;

3) Tia Thv amdvTnon oac oto epwrhyua (y), Toégol XprRoTeg avd km? amaitoUvrar Thv TipwTN
pépa AsiToupyiag via va emiteuxBei o otéxoc Twv 15 ekatopy. EYPL) oto TéAog Tou
TETAPTOU £TOUG;

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

TTpokeiTal va avamtuxBOei oloTnpa KivnTWwy emKoIVwVIWY aThv Trepioxh Twv 1.8 GHz kai
diaTiBeTar ¢ auté @dopa pe eUpo¢ Cwvng 14 MHz avd karelBuvon. @a xpnoipomoinBouv
padiodiauhol eUpouc 200 kHz mou o kaBévag Oa efumnpeTei 8 XpPAOTEC XPNOILOTIOIWVTAG
TDMA. O ekBéTng anwAeiwy d1adpolnc gival 7= 4 Kal 0 CUVTEAEOTAC emavaxpnoidomoinong,
OV PTTopEi va XxpnoigomoinBei via va s§aocpaiileTal amodeKTh tapepPoAn civar K= 7.

a) TTéooi padiodiauAol umopei va XpnoigotmoinBouv;

pP) Av kdOe oTaOuéc Pdong Tou OUCTAUATOC pTopei va umooTnpifel To TOAU 12
padiodiavAoug, Toool XphaoTeg Umopei va e§umhpeTnBolv TauTdxpova amd évav oTadud
pdaong; Evag diauhog o kdOe oTaBud pdong xpnoipomolsiTal yia ondatodoaid.

y) AV To oU0TNhUa TIPOKeITAl va KaAUer TTepioxh 2500 km? kai or oTaBpoi PAong ekTépTIOUV
2 W pe 100TpomikéC Kepaieg képdoug 10 dB, kaBopioTe Tov apiBud Twv KUYeAwyv TTou
amaiTouvralr va KaAUyouv Tnv Teploxh; Ymdpxel okiaon pe AoyaplOuikA-Kavovikn
KATAvVopR Kdl TUTIIKA amtokAion o = 8 dB kai o1 kupéAeg oxedidlovTal KaTd TpOTOV WOTE
oTa dpid Toug n 0TAOUN Tou oApaToc atnv £€€080 ThC KEPAIAC TWV KIVNTWY TEPUATIKWY vd
givar -90 dBm via to 90% Twv mepimTwoswyv. KdBe KivnTd TepudTiKO €XEl KeEpdid
képdouc 3 dBi kai n amdéaTaon avagopdc yia diddoon eAcuBépou xwpou civar ab = 1 km.

d) Tia Tnv amdvrnohi oag oto (y), kaBopioTe pe AemTopépela éva KAaTdAAnAo oxApa
£TavaxpnoipoToinong yia KdOe KuyéAn TnG TOANG Kai opioTe Toug d&laUAouc Tou
XpnaoigotoloUvTtal os KaBe kKUYéAn. H amdvtnon Ba mpémel va mepiAduPAvel AeTTTOPEPEIEC
yia To méoou¢ diauAouc Ba xpnaipoToiei 0 KABe oTaBuog pdong, Tola civar n eAdxioTh
amoéoTacn £mavaxpnoioToingng Kai dAAeC AemTopépelec Tou amood@hvi{ouv To TWG
KaravépovTal ol diauAol oTnv TrepioXn KAAUYNG TOU CUOTANATOC.

€) Tlbéool ouvoAikd padiodiauAol kai Toool diauAol XpnoTwy civar diaBéaiydol aTnv Teploxh
KAAuyng Tou ouaTAUATOC, He Pdon Tnv amdvthon oto epwrna (3); O oAikdC apiBudc Twy
O1aUAwy 1000Tal HE TN HEYIOTN XWPNTIKOTNTA TOU GUGTAHATOC KAl gival éva 0plo yid ToV
ap1Bud Twv XpnoTwv Tou pmopei va e§umnpeThBolv TauTdxpova TNV Wpd ThE TARPOUC
PopTIONG.

oT) Av kdBe oTaBuoc pdong kootiCer 400.000 EYPS) kai kdOe padiodiauAog oTov aTabud

pdonc 40.000 EYPS(2, molo civali To KOGTOC TOU OUOTAPATOC Tou epwThAUaTog (g); AuTéo
gival To apx1kd KOOGTOC TOU CUOTHUATOC.

{) Av 10 oUotnua oto (8) oxedialetar yia mBavdTnta amokAciopol 5% katd tnv évapén
AeiToupyiag, Tolog givail o HéyIoToC apIBU6C ouvdpopunTwy Tou ptopei va e§umnpeThBouv
KaTtd Tnv évapgn Aeitoupyiag, av To Tpoopepouevo popTio avd xphotn givai 0.1 erlang;

[Amavtnon: a) 70 padiodiavAol, P) 95 xpnhoteg, y) 38, d) D = 23.23 km, 80 di-
avAoi/kupéAn, €) 380 padiodiavrol, 3002 diauAoi xpnotwv, ot) 30.4
ekatopy. EYPSQ, 7) 28.404 xpnotec]

KuyeAwTd ovoTthpua GSM e 100TpOTIKEG Kepaieg xpnoipdotolei 28 padiodiavAoug, kaBévag
amé Tou¢ omoiou¢ umooTnpilel 8 dialAoug xphotn pe diaipeon xpovou. To ouoThua
e€umtnpeTei opoldpopYnN Kivnon, evy n mBavoThTa amokAsiopol TNV Wpa aixphc civar 2%. O



3.7

3.8

3.9

ouvVTeAEOTNC emavaxpnoidomoinong eivar K = 4 kar évag diauAlog oe KABe KuyéAn
xpnoigomoleital yia onparodoagia. O apiOudc Twy XphoTWwy Tou cuoTAPATOC audvel pe pubud
20% kat' £To¢ Kai h alfnon TG XWPNTIKOTNTAC avTideTwTi{eTal pe SidoTaon TWV KUYEAWV.

O ThAeTIKOIVWVIAKOC popéac TTou eKHETAAAeUETaAl To oUoTnUa amogaadilel va kabuaTtepei Th
didomaon Twv KUYeAWv, emiTpémovrag Tnv avénon Tng mOavoTnTac amokAsiogol yid KATOI0
OXETIKA aUVTOpHO XPOoVIKO didoTnpa kai au§dvovtag £€Tol Tov apiBué Twv XphoTwy €1¢ Pdpog
TNG TPOOoPePOUEVNC TOIOTNTAG uTthpeoiag. ToUTo pmopei amoTeAéael Pioign evaAAdKTIKA
AUon otn didomacn Twv KUYeAwy, av Hovo pia i 0o KuypéAeg sppavifouv uynAn mBavoTnta
amokAgIgHOU Thv Wpa diXHAG.

Av n mBavoTtnta amokAciopol emiTpémeTal va auénBei o 5%, 10% kai 15%, yia médoo
XPOVIKO didoThua pmopei va avapAnBei n didomaon TwWv KUYeAwv yia KdOe TIUA TG
EMTPETMOUEVNG auinpévng mBaveTNTAC aTToKAEIOHoU o oUYKPION HE ThV KAVOVIKA TIUR 2%;
Eivai piivoipn evaAAakTikA AUon; EEnyeioTe Thv amdvrnoh oag.

[Amavtnon: 0.51 évn, 1.12 éwn, 1.66 érn]

To eUpog wvncg mou diaTiBeTal oe KUYeAWTO alaTnpa He ap@idpounon ouxvoTntag civai 25
MHz, evh To eUpog Twvng kdBe diavAou piag katevBuvong eivar 30 kHz. To oUotnua
KaAUTITEl Tepioxh 4000 km? xpnoipomoibvrag KuyéAec eppadol 8 kmé. O1 xphAoTeC Tou
OUOTAWATOC TTpaypaToToloUv Katd pégov 6po Thv Wpa aixUAc 1.2 kAhoeic / wpa kai h péon
didpkela Twv kAhoewv gival 100 sec. O ouvTeAeaTAG emavaxphoipdomoinong eivar K = 7 kai h
mOavéTNTa amokAsiopol Twv KARoswv gival 2%.

Na ppeBei o péoog apiBUoc Twy diekTTepAIoUNEVWY KAROEWY avd Wpa o KABe KUYEAN Kai h
PaouaTikR amédoon Tou ouoTAPATOC, AauPavopévou uTtoyn 6T évag diauAog oe KABe KUWEAN
eival diauhog eAéyxou.

[Aravrnon: 1418 kAnoeic, 0.468 er‘lang/ka/MHz]

Ma tnv at€non tng amédoong Tou cuaTthpaTtog Tou TTpoPAnuatog 3.7 xpnoigotoloUvTal ol
i01eC KUYEAEC pe Th povh diagopd OTi XwpilovTal og Topeic Twy 120° kai xpnoipomolcitai
ouvTeAeaTNG emavaxphaoidomoinong K = 4, wote va diarhpeitar o idlo¢ mepimmou Adyog
oAHATOC PO TtapeHPOAR.

Na ppebBei n véa @aopatikf amodoon dedopévou OTI diatnpeitar o idio¢ Paduog
efumnpéTnong.

[Aravrnon: 0.724 erlang/ kmz/ MHz]

AiaTiOetal ouvoAikd gdopa 28 MHz ot yneiakd KUYeAwTO oUOTUA KIVATWY ETTIKOIVWVIWY,
ToU Xpnoilotolei apgidpdéunon ouxvotntac pe padiodialhoug eUpoug Cwvng 200 kHz kai
KdOe padiodiauhog efumnpetei 8 dialAouc Xxphotn, He moAumAe€ia diaipeong xpdvou. Ol
KUYEAec BewpolvTal e€aywvikéc akTivagc R = 1 Km Kai o ouvTeEAEOTAG £mavaxpnoidoToinong
givar K= 7. Ta tnhv e§umhpéTnon meploXwv mou dev KaAUTTovTal amd Thv dpxikA didtagn
TWV KUYeAWv KaBw¢ Kai yia Thv eumnpéTnon TEPIOTACIAKWY ONUEIWY OUYKEVTPWAONG
XPNOTWY, amogacileTal va XpnoiHoToinOolv UTTEPKEIPEVEG KUWEAEC, HE ToV i810 OUVTEAEDTA
emavaxpnoigomoinong  kKai  KdOe pia amdé autéc BOa  kaAUmTel  pia  TepIoXh
ETAVAXPNOIHOTIOINONG TWV KATW KUYEAWV.

H TukvoTNTa TWY XPNOTWV gival opdoiopop@n, o HETog puBHOC KAKoEwV avd XpAoTh gival A =
2 KARoEIC Thy Wpa Kal n péon didpkela KARang 3 min. O ekBéTng anwAeiwv diadpopUncg givai /
=4,

(a) Av A cival n 10XUC EKTTOUTTAC Twv oTaBuwy Pdong Twv KATW KuweAwyv, va kabBopioTei h
1I0XUC EKTTIOUTING TWV UTTEPKEIHEVWY KUYEAWY, WOoTe va éxoupe Tnv idia péon 1o0x0 ota
opld TWY akpdiwv KATW KUYEAWY Kal TNG UTTEPKEINEVNG KUYEANG. AleAeiTal n okiaon.

(B) Av 1o 20% Twv diaUAwy diaTiOeTal OTIC UTTEPKEINEVEG KUYEAEC Kal 0 aTodeKTOC GOS =
2%, Told tival n @aopartikA amédoon TOU EMITUYXAVETAI HE AUTAV ThV KATAVOUA TWvV
diavAwyv; TToia Ba ATav n paoparikA amoédoon, av dev UTTAPXAV UTTEPKEINEVEC KUYEAEG,



(y) TTéoor xphoteg umopoUv va e§umhpeTnOolv avd povdda emigaveiag, Kal moiog eivai o
HEYIOTOC apIBUOC XPNOTWY TTou UTopei va e§umnpeThOcei TTepioTaciakd oc pia KUYEANR Thy
wpa aixpng, étav diateBolv o' authv 6Aoi o1 diauAol ThG UTTEPKEIHEVNG KUYEANG;

[Aravrnon: (a) P'f =49Pf, (p) 1.475 car'lang/MHz/km2 kai 1.85 er'lang/MHz/kmz, (v)
218.8 xpnotec/ km2 Kai 632 xpnoTtec/KUYEAn]

3.10 TnAemikoIvwVIaKA €Taipia Tapeixe HOVOTWAIAKA aAcUpHATEG KIVNTEC ETIKOIVWVIEC OE Hid
meploxh He oTaBuoug Pdong mou o kabévag Toug eixe 24 dialAoug, €k Twv oToIWY 0 évag
eival diauAog eAéyxou. ‘YaTtepa amd €voTach Toug KAtd Tou HovoTtwAiou, UTTAKAv aThv ayopd
akopa dUo eTAIPiEC, Ol OTIOIEC ATOYATIOTNKE va XPNOIHOTIOIoUV TIC i01EC €YKATAOTATEIC HE
Tnv pwTn eTaipia. O1 otaBuoi Pdong mapépeivav or idiol Pe Tov id1o apiBud dialAwy, KABe
eTaipia d1aBéTel TWpa 8 diavAoug avd oTabud pdong kai évag diauhog avd etaipia eivai
diauhog eAéyxou. YoBéTovTag 0TI o1 XpAOTEC KaTavepnOnkav e ioou oe KAOe eTaipia Kal 4TI
01 XPAOTEC TIC Hiag eTaipiag dev £xouv tpoaPpacn oToug diaUAoug Twy dAAwvV

(a) Bpeite Tov Adyo TnG HeTaAWePOUEVNG Kivhong avd ataBud Pdong mpiv Tn didoTach TPog
Th HETAPEPOPEVN Kivhon peTd Th didomaon, yid GOS = 2%.

(B) Toia eivar nh mBavéThTa amokAciopoU, av To 1/3 The TpoowepdUevng Kivhong mpiv Th
didomtaon e€akoAouBci va e€umnpeTeital amd Tnv KABe eTaipia;

(y) Ti péTtpa Ba ouvioToUoaTe yid Thv amokatdoTtach Tou Padpol e€umnpéThong atnv apxikh
Tou TIpA; AwoTe apiBunTikA amtdvThon yia kaBe Abon.

[Aravrnon: (a) 1.79, (p) GoS = 14%, (y) 1) Mciwon Tou peyéBouc Twv KuweAwy, R™ =
0.747R. 2) Aaveiopéc diavAwv petall etaipiv, otav xpeialetar. Tpeig
diauAol daveikoi and eTaipia ot eTaipia, OTAv EXOUV BIAPOPETIKEG WPEC
aixpnic]

3.11 KaBe oTabuéc Ppdong aoclUppatou OUOTAPATOC EeTIKOIVWVIWY B1aBéTer 23  apeidpopouc
diavhouc via Tnv e€umnpéTnon Twv XphoTwyv. Katd tnv wpa aixpng, HeTphOnkav or €€AG
TapdpeTpol oTov oTabuéd pdong:

o H ouvoAikA peTagepopevn kivhon amoé Toug 23 diatAoug 1oouTtar pe 15.48 erlang.
e O1 KARoeIC TToU eloépxovTal ammd To oTaBepd OikTUO TPo¢ KAOe oTaOUO Pdong éxouv
katavopuh Poisson pe péoo puBuod deiéng 4 = 2.5 kARoeig/min kai péoh didpkela A = 2 min.

YmoBéoTe 0TI To ouoThpa eivar Erlang-B kai 611 n mpoopepopevn kivnon otoug 23 dialAoug
gival To dBpoioya TNC TPOOYEPOUEVNC Kivhong amd To oTaBepd O&ikTUO KAl TG
TPOTPEPOUEVNC Kivnang amod Td KIVNTA TEPHATIKA.

(a) TimoooaTd Twy GUVOAIKWY KARoewy aToug 23 diaUAoug amokAsieTal;

(B) TToia n ouvoAikA TTpoapepdUeEVN Kivnon oToug 23 diauAoug;

(v) TToia n mpoogepduevn kivhon otoug 23 d1aUAoug amd Ta KIVATA TEPUATIKA;
[Aravrnon: (a) 6oS = 2%, (p) 15.8 erlang, (y) 10.8 erlang]

3.12 Tlapéxetar aolppatn KivnTR ThAepwvia pe 8 dialAouc oe TopOuIakh ypauuR OTou
petapépovrar 100 empdrec kal kAOe emPATNG TpaypdToTolEi KATA Héoov Opo Wia TPIAETTH
ThAEQWVIKA KARoN avd wea.

(a) TToia civar n mOavoThTa va Ppel KATOIOC ETIPATNG KATEIANUUEVOUC KAl TOUC OKTW
diavAoug;

(B) TToia givar n péon kaBuoTépnon yia évav emiPdTh va amokTAoel Tpdopach atn ypauph;

(y) Tloia eivar n mBavéTnTa va mepipével €évag emPdrnge mdvw amd 3 min yid va amoKTAJE!
Tipéapaon oTn ypaupnh;

(3) TToia Ba ATav n péon kabuaTépnoh, av ol emPATeg ou YeTagépovTal givar 150;



[Anavrnon: (a) Pb = 0.07, (p) 10.02 sec, (y) Pr(delay>3min) = 0.0083, (3) 288 sec]

3.13 AwariBetar gUpog Twvng 10 MHz avd katelBuvon oe oUoThua KIVATAG ThAspwviag pe pia
KUWPEAN. YTdpxouv ol akdAouBeg ekBoxéC: avahoyikd olUothpa pe diavAoug 30 kHz ava
kateuBuvon, ynelakd cvothua pe dialhoug 30 kHz avd kareUBuvon oc kaBéva amd Toug
omoiou¢ efumnpeToUvTal TAUTOXPova 3 XPNOTEC, R Yneiakd aloTnua pe diavAoug 200 kHz
avd kareVBuvon oc KaBéva amod Toug omoiou¢ e§umhpeToUVTaAl TAUTOXPOVA 8 XPNOTEC.

(a) YmoAovioTe yia kdBe ekdoxh Tov apiBud Twv XphoTwv Tou pmopei va e§umnpeTouvTal
Tautoxpova.

(B) TToia givar nh amdvtnon oto epwrhyua (a), av n KUYEAN XwpioTei o TpeIg Topeic Twy 120°%
(y) Tloia givai nh amdvtnon ato epwrthya (a), 6Tav avTi yia pHia uTtdpxXouv TTOAAEG KUWEAEG;

(®) Tha 7wnv avwtépw TepimTWON KAl  yid avaAoyikdé olUoThUa He  OUVTEAEOTH
emavaxpnoipomoinong K = 7 kai Tpei¢ Topeic avd KuyéAn, umoBéoTe 0TI emiBupeiTe va
efumtnpetolvtal 900 xpAoTec avd KUYEAN. Av n péon didpKeld Twy KARoewy gival A = 2
min, To10¢ givail o péyioTo¢ pubuoc KARoewv Tou e€aocpahiler GOS = 2%,

[Amavtnon: (a) 333, 1000, 400 xpnorec, (P) n idia amavrnon pe Thv (a), (y) oc OAeg
TIC TEPIMTWOEIC Oa £Xoupe emavaxpnoigomoinon, OwoTE 0 ApIOUOC HEIWVETAI
avaioya, (8) 0.82 kAnoeic/h]

3.14 Na umoAovyioTei To képdog emefepyaciac (képdog e€amAwaong) ocuothuatoc DS/CDMA, To
omoio éxel pubpod chip 10 Mcps kai Ta ofipata TAnpogopiag £xouv pubuo bit 4.8 kbps. TTéoo
peATiwveTar To képdog emefepyaaiag av o pubpdg chip yiver 50 Mcps; Ymdpxel mAeovéKTnUa
Katd Tn peTdPpacn oe uynAoTepoug puBpolUg chip, 6tav o pubuég bit Twv onudTwv
TAnpoyopiag mapauéver 4.8 kbps;

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

3.15 AiwariBevrar 25 MHz avd kateUBuvon oc aUothua CDMA, oTo omoio kdBe padiodiauAog £XEl
eUpoc 1.25 MHz avd kateUBuvon. O péyioto¢ pubpoc petddoong Oecdodévwy amd Toug
xpnoteg givar R, = 9.6 kbps. Av o eAdxioTog amodekTog Adyog £/ Nb = 6 dB, va kaBopioTei n
XWPNTIKOTNTA TOU CUCTAKATOC OTAV:

(a) xpnoigoToloUVTAl I00TPOTIIKEG KEPAieC Kal BeV UTIAPXEl aviXveuoh dpacTIKOTNTAC YWVAC,

(B) o1 oTaBuoég Pdong €xouv KepaieG HE TPEIC TOUEIC Kal XPNOIHOTIOIEITAI aviXveuah
dpAcTIKOTNTAC YWVAG He « = 3/8.

H o1d8un Tou Aappavépevou ohpatog eivai 10 pW kai n gaopariki mukveTnTa BopUpou 10°
pW/Hz. AyvonaTe Thv emidpaon Tng mapeUPoANG amod dAAEG KUYEAEG.

[Aravrnon: (a) 640 xpnotec/kugéAn, (P) 5080 xpnoTec/KUWEAn]
3.16 To képdoc e€amhwang oto cuoTthua WCDMA civar 512.

(a) TTéoor xphoTeg pe ouvTeAeaTh dpaoTikOTNTAC WVAC A = 0.4 umopei va ouvuTtdpXouv oc
oUoThua e Hia KUYéAn, 0Tav n emapkA¢ emidoan amaitei Adyov onparog mpog mapeppoAn
ioov pe 3 dB; Ocwpoupe Th TeU€n avodou Kai Aol oi XphoTe¢ Aappdvovral améd Tov
oTaduo Ppdaong pe Tnv idia oTddun.

(B) O autépatog éAeyxoc 1oxUog dev AciToupyei yia KATTolov XpHROTh, 0 OTT0iI0G KIVOUHEVOG
Tpo¢ Tov oTadbuod Pdong ouvexilel va petadidel pe TNV 10XV TTOU AVTIOTOIXEI OTA Opla TNG
KUWEANG. TTéoo kovTd atov oTaBud pdong Umopei va mAnoidoel o umdyn XpRoThG Xwpic
va Teplopioel TEPIOOOTEPO ATTO TO HIOO Tov adpiBud Twv Tautdxpova e{umnpeToUEVWY
XPNOTWYV Trou UTtoAoyioThke ato gpwtnua (a); O ekBéTng amwAeiwyv diadpopng n = 3.5
Kal ageAolvTal n okiaon Kai ol Ppaxuxpoveg SiaAeipeig.

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



