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AUTOVOUEC TTEPIOXEC

Ooo 10 duvaTo peyaAUuTepn Teploxn KAAuyng

MeydAn 10xU¢ eKTTOUTTAC
Ox1 diamopmég
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XapakTnpioTIkA TwWV cuppartikwy cuoTnUdTwy:
TToAU kKaAn padiokdAuyn

AuokoAia oTnv emavaxpnoipomoinon Twy idiwv
OUXVOTATWYV OThV TTEPIOXN €CUTTNPETNONC

TTepiopiopévoc apiBuoc Tautoxpova
eCUTTNPETOUHEVWY XPNOTWV

Mn amodoTIKA XpnoiHoTToinon Tou ¢AaoHaToC
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To 10aviké oluoTnua KIVATWY £TIKOIVWVIWY Oad
TIPETTEL:

va AEITOUpYEi 0€ Hid TTEPIOPIOHEVN KAl
TtpokaBopiopévn (Wvh CUXVOTATWY Kdal

va eCumthpeTei oxedov amepidopioTo apiBuo
XPNOTWYV O€ ATTEPIOPIOTEC, 000 APopd ThV EKTAOH
TOUC, YEWYPAWPIKEC TTEPIOXEC.

2 1

KupeAwTo oloTnua
Ox1 TToAU peydAec TexvoAoyikéC ahAayég
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Eravaxpnoigomoinon ouxvoTATWY
AVTIKATAOTAON £VOC TTOUTTIOU HEYAANC 10XVOC aTo
ToAAoUC TTopTTOUC HIKPAC 1oxUoc, o kaBévac amod
TOUC OTT0ioUC KAAUTTTEI HIKPO THAHA TNC TTEPIOXNAC
eCumtnp£Tnong Tou ocuaThpatoc (kuwéAn-cell)

2 € KAOe oTaBuo Pdonc KaTaveUeTal Eva HEPOC
TOU ouvoAou Twv d1auAwy TTou d1aTiBevTal vid To
ovuoTnhuda.

2 € YEITOVIKOUC 0TaOuoU¢ KaTtavépovTal
O1APOPETIKEC opadec diauAwv.

OAMoli o1 01aOéaipor diauAol kaTavéPovTdal o€
OXETIKA HIKPO apIOud yeITOVIKWY oTaBuwy pdonc.
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Eravaxpnoigomoinon ouxvoTATWY

Mia opdada padiodiauAwyv XpnoIHOTIOIEITAl YId ThY
eCUTTNPETNON TTEPICOOTEPWY TNC HIAC YEWYPAPIKWY
meploXwyv (emavaxpnoigomoinon cUXVoTATWY)

O tapepuPoAéc atn AN via xpnoTec (TepHaTtika)
oV PpiokovTdl o€ OIAPOPETIKEC KUYEAEC TTPETTEN
va gival adgeAnTéEC A KATW ATTO Hid ATTOOEKTA
oTAoun

A1a1oOnTIKd, U0 YEWYPAWIKEC TTEPIOXEC TTOU
XPNOIHOTIOI0UV TIC i01EC OHAOEC OUXVOTHTWY
TPETTEI VA ATTEXOUV ETTAPKWC HETACU TOUC
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Eravaxpnoigomoinon ouxvoTATWY

~ KdaBe kupéAn €xel pia povada eKToUTNC ARYNG, Tov oTaduo
pdaonc (Base Station, BS) mou amoTteAci kai onpeio
npoapaonc (Access Point, AP) oTto oUoTnua

Ceutn avodou (uplink) :
MT : {eu€n kaBodou (downlink) é BS

~ H meproxn e€umnpéTnong Tou cuoTApaTocC amapTileTal amo
éva oUVoAo KUYEAWYV

~ Mia opada KupeAwyv TToU XPNOIHOTIOIET OIAPOPETIKEC
ouxXvoTNTEC 0 KABe KUYEAN ovopdleTal opada
emtavaxpnoipotoinong (reuse cluster)

» KugpéAeg Tou XpnoioTtoiouv TIC i01EC OUXVOTNTEC
ovopalovTai opodiauAikéc (co-channel cells)
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Eravaxpnoigomoinon ouxvoTATWY
» EoTw:
~ M o guvoAikoc¢ apiBuoc Twy diavAwy Tou
OUOTAUATOC XWpi¢ emavaxpnaidomoinon, M = B.,/W

» K o apiOuéc Twv kupeAwv oe kABe opdda
£TTAVAXPNOIHOTTI0INONC

»C. 0 ap1Buoc Twy dialAwyv KABe KUYEANG
|

M=KxC n C=Mx—
K

»H emavaxpnoipomoinon avd K KuyéAeg tpoopépel
xphon 1/K Tou pdoparoc o kaBe KUYEAN
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AUEnon xwpnTikOTNTAC

Av N, givar o ouvoAIkOC ap1BU6G TwV KUYEAWY Tou
ouoTAKAaTo¢ Kail C 0 oUVOAIKOC ap1Buoc Twy diauAwy oThv
TeploXN eCUTNPETNONG TOU CUOTANATOC

l’ M
C=N xC =N x—
K
Ma 000év pdopa (800év M) kai Tov id10 dpiBuo KuYeAwy,
otav K& = €T, &iomi ¢, 1

Emiong, 6Ttav KI = JT, émou J=N_/K civai To TARB0¢
TWV opddwy eTtavaxpnoigoToinong AaouaToc

To K 6pwc¢ e€apTdTal amod Thv eTTPETOUEVN OTAOUN
oHOoOIaUAIKAC TtapePOARC
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’

n

AUEnon xwpnTikOTNTAC

ITapdoeryua

KupeAwTd oloTnpa Xpnoigomolsi gdopa He oUVOAIKO

ap1Oué diavAwv M=300. To eupado kaBe KUYEANG civai

6 km2 ka1 n Teploxh eEUTTNPETNONC TOU OUGTAHATOC

givar 2100 km?2.

a. TToloc eival o ouvoAikoc apiBuoc diavAwy C oThv
meplox e€umnpéTnong yia K=7;

B. TTéoec popéc emavaxpnoipoToleiTdl To AOHA Yid vd
kKaAupBcei n idia eploxn e€umnpéTnong, otav K=4;

v. TT60o av€dvel n XwpnTIKOTNTA TOU CUCTAHATOC HE TN
peiwon Tou K amo 7 oe 4;
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XwpntikoTnTa
Bagikoi mapdyovTec mou emhpedlouv Th
XwpnrikoTnTa:
TO 01aTIBEPEVO gUpog Cwvng
TO HEYEDOC TWV KUYEAWV
N oTdOun The mapeuPoANC TToU UTTopEi va ivai
avekTn o€ €vav padiodiauAo, n otroia kaBopilel
10 K
N KOIVR acUppaTtn O1eTTagn, TTdvw amd Thv oTroid
ETTIKOIVWVOUV 01 XPNOTEC
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TTeplopiopoi oTnv emavaxpnoipgomroinon

H apoipaia mapepupoAn diavAwy Tng idiag
ouxvoTnTac, ol otoiol A€IToupyouv o€
d1aPOoPETIKEC KUYEAEC ovopdleTal oLoolauAikh
rrapeliBoAri (co-channel interference)

O kaBopiopdc TNC emapkoUc améoTtaong O petacu
TWV OHOOIAUAIKWY KUWYEAWY Kdl TNC ETTIITPETTOHEVNC
TtapeUPOARC civar Epyo TnC oxediaong Twv
KUYEAWTWY oUCTNHATWY

D: amdoraon emavaxponoil/omoinone ouxvoTnTac
(frequency reuse distance)

Aiktua Kivntwyv kai MNpoowTrikwy ETTIKOIVWVIWY



‘Eva evdiapépov oxedidoTIKO
TpoPAnua cival n TomoOEéTnon
Twv oTaOuwyv pdonc kartd
TETOIOV TPOTTO, WOTE Ol
TTEPIOXEC XWPIC KAAuyn va
unv uttepPpaivouv KAToI10
ammodeKTO 0pI0
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Ocwpoupe OTI:

éxoupe 10avikh padiodiddoon kai ath {eutn
kaBaodou kai ath (eUEn avodou

N 10XUC TOU OAUATOC HEIWVETAI avdAoya e TO
d—n

yid TiI¢ aoUppaTec (eUCEIC TOU CUOTAHATOC
IOXVUEI N dpXN ThC AVTIOTPOPNC.
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2 € €va 10avikO KupeAwTO ouoThud
» O1 KuYéAec Oa eival KUKAIKEC

» H meploxh eCumnpéTnong pmopei va kaAuwBei
ue otaOuouc paoncg diaTeTAYHEVOUC O€
TETPAYWVIKA, TPIYWVIKA R e€aywViKd
TTAEypaTa
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TOQVIKAIKUWEAUTT: Sou

[Ma va ammopeuxBOoUv o1 ETIKAAUTITOUEVEC
TTEPIOXEC KAl YIA va €XOUHE KAAUTEPN TIPOCEYYION
oTh HEAETN TWV KUYEAWTWY CUOTHHATWYV

: 3

KupéAec pye oxApa kavovikoU TToAUywvou.
Tpiywvo, TETpAywvo Kal £€Aaywvo
ywvia TToAuywvou: ¢ = 2-4/v opBéc ywvieg
O1 10avIKEC avamapdoTdosiC TWV KUYeAWY givai
XPNOIUEC, 6TAV aoxoAciTal KAmolo¢ He Bépara
eTTid00NC TWV CUCTNHATWY
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TeTpaywvikEC KUYEAEC
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IA0TACEWYV

TeTpaywvikEC KUWYEAEC

SORxAi%+ 2 K+ 4(K/4)=2K

Spia 20+ ) x(2R)

2K = S IR) =2(i" + j7)
K=i"+j
K:12,4,5,8,69,610,13,16,17, 18, 20, 25, ..
D =2RJK
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IA0TACEWYV

Terpaywvikég kupéAeg: K = 25 (i=4, j=3)
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60°
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E€aywvikéCc KUWYEAEC

e

60°

D*=(@G-dY +(j-d)*=2-(i-d)-(j-d)-cos0
Ma 8=120° D'={G+j+i-j)-d
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IA0TACEWYV

E€aywvikéCc KUWYEAEC

D* =(i*+i-j+j°)-d*

S. D?

_ K=D_"—
K+6(K/3)=3K 3K="="5
d=+3 R K=@G"+ij+ %)

D = R+3K
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IA0TACEWYV

E€aywvikéC KUWYEAEC
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IA0TACEWYV

E€aywvikéCc KUPYEAEC
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IA0TACEWY

E€aywvikéC KUWYEAEC

K=7 =2, j=1
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ZUgHliiana 8o 3iaotéocwy

ITapaoeyua 3. 1

EUpoc Cwvnc 33MHz di1aTiBeTal o KUYEAWTO
ovoTnpa. KaBe diauhoc éxel W = 2bkHz ava
KaTeUBuvon Kal XpnoidoTrolEiTal yid ThAsQwvia Kai
EAeyXo.

Na uttoAoyioTei o apiBuéc Twyv diauAwy Trou Ba
KaTavednOouUv avda KuYwéAn, av To cuoThud
xphoipoTolei K= 7.

Av d1atiBeTal IMHz amé 1o gpdopa yia diavAoug
eAEyXoU, kKaBopioTe Hia opolOHOPPN KATAVOURA TWV
O1aUAWV eAEyxoU Kal pWVAC.
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-ﬁ Kivnon oTa KUYeAWTES:

Baoikoc¢ mrapdyovracg otn oxediaon Twyv
KUYEAWTWY OUCTNHATWY €ival h duvaToTnTd
eCUTTNPETNONC TNC TNAETTIKOIVWVIAKAC Kivhong

MeTd Tn d1aoTacgioAdynon Tou cUCTAUATOC, Ol
padiodiauAol KaTavéHovTdal OTIC KUYEAEC
Aappdvovracg umoyn:
TNV TTUKVOTNTA TWV XPNOTWYV 0 KAOE KUYEAN,
TRV ATTO0TACN £TTAVAXPNCIHOTTI0INONGC CUXVOTATWY
TO O109€01H0 Wwdopa.
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-ﬁ Kivnon oTa KUYeAWTES:
1%

TnAsmkorvwviakn kivhon | attAd K/vhon otda
KUYeAWTA ouaTAHATda, opileTal To ouvoAo, 600
apopd To TAROOC Kai Tn didpKeld, TWV KARGEWV
amd Kdl TTPoC TA KIVNTA TEPHATIKA, Ol OTTOIEC
TPAYHATOTTOIoUVTAl HEOW £VOC apiBpoU diaUuAwvy.

H Bewpia Tng ThAETIKOIVWVIAKAC Kivnong ival
éva Bépa mou £xel HeEAETNOEi ekTEVWC OTdA
TNAEQWVIKA OCUCTAPATA, OTTOU XPNOIHOTIOIEITAI N
HETAYWYNR KUKAWUATOC.

Ovopdloupe kivhon To oUVOAO TWV TNAEPWVIKWY
KARoEWV R KARoEwWV pHeTddoonC OcOoHEVWY HE
HETAYWYN KUKAWUATOC TIPOC KdAl ATtO KATToIoV
oTaBuoé paonc.
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-ﬁ Kivnon oTa KUYeAWTES:

Ocwpoupe Evav oTaOud paonc mou O1aBETEl
OUYKEKPIUEVO dpIOuo diauAwy yia e€umtnpéTnon
HeydAou apiBuou XpnoTwy.

H popd Tnc mpoaPaonc dev emhpedalel Thv avdAuon
TNC Kivhong pe pdon Th Ocwpia avapovig.

H Bswpnon Tn¢ kivnong dev eCapTdrail amoé Tov
TUTTO TG aoclppaTng Tpoopaonc R Tov TUTTO TNC
TTOAUTTAEC iaC TTou XpnoipoTroiciTal oTov diaulo.
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Qi

O1 onuUavTIKOTEPO! TTAPAYOVTEC YId ThV €EuTThp£TNON
TNC Kivhong eivai:

0 PUBUOC dpICNC KAhoEWY

o1 OIdpKEIEC KATAANYNC Twy d1aUAWY Yid TIC
ETNTUXEIC KAROEIC

0 GUVOAIKOC api1Opoc Twy d1aBeaipwy diavAwy
n TIOavoTnTa AdTTOKAEIGHOU

0 TPOTTOC AVTIHETWTIONG TWV ATTOKAEIOHEVWY
KANOEWYV
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H Bewpia TNC TNAETIKOIVWVIAKAC Kivhong
doxoAciTal ge Ta mpoPpAApaTa avapgovic A/kai
aTMTWAEIWY KANOEWY 0Td ThAETTIKOIVWVIAKA
ouoTAUATA.

H avdAuon Twv popAnpudTwyY autwy €apTdral
T000 amo Ti¢ Oi1adikagieg 10000V Kai 600U, 600
Kdl attd Th OOUA TOU CUGTAHATOC.

O1 amtavThoeic ota TipoPpARpaTa dev HTropei va
eival akpipeic. Mmopei va ppeBolv povo
mOavoTnTeC K HEoeg TIPEC via Ta e€eTalopeva
HEYEDN.
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MeTaypepopevn kivhon

TToO£TOUNE OTI!

O apiBPoc Twyv XpnoTwyv gival TToAU HeydAog Kai o
puUBUOC KARoEWY amd KAOe XpHoTn cival HIKPOC,
oTIOTE 01 aifeIc KAnoEwV pTropei va BewpnOei
OTI gival Tuxaiec KAl aveédoTNTEC KAl UTTOPET vd
TeplypdgoUv w¢ d1adikaaciec Poisson.

O1 di1dpKele¢ kKaTdAnyne Twy d1duAwy eivai
TUXAiEC KAl aveldoTNTEC.

O1 oToXaoTIKEC aveAifelc TNC Kivnhong eivai
OTATIKEC WC TIPOC TOV XPOVO KAl EO0YOOIKEC
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Kivnon ota KUYeAWTA@RS:

MeTapepopevn Kivnhon

C: 0 OUVOAIKOC apiOuoc Twy diauAwy.

7, : To dBpoioHa TWV XPOVIKWY
d1aoThUdTWY, OTTOU 01 /71aTd Toug € ¢
d1aVAouc eivail katelAnppévol Katda Tn Ztn
OIdpKEId HIAC HAKPAC XPOVIKAC
TepIodov T

Oyko¢  _ i” / dBpoiapa 6Awv Twv
KIVRONG ~ n XPOVWYV KataAnync.

, , 1 C C
HETAPEQOLEVN Kivhiion — _ ~ 0.t = no(t /T
N Evraon TN¢ K I’Vﬂa'ﬂg’ T nZ_%) n nZ:(:) ( n )
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MeTagpepopevn Kivnon

1 erlang avTimpoowmelel TNV Kivhon TToU
HETAPEPETAI aTto €vav diauAo, o oTroiog €ivail
TTARPWC KaTelAnppévog ( m.x. 1 wpa kataAnyng
Tou d1aUAou avd wpa 1 1 AemTéd kKataAnyng ava
AETITO).

To erlang givai adidoTtarn povada.

‘Evac padiodiauAocg, o omoioC T.X. €ivai
kateiAnppévog 30 AemtTd kaTd Th d1dpKeld HIAC
wpag, petagépel 0.5 erlang kivnong.
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TTpoowepopevn kivhon

O1 uttoAoyiopoi TTou vivovtdl oTh Bswpia
TNAETIKOIVWVIAKAC Kivhong pacilovTtal oTh
yvwon TnG TpooPEPOUEVNC Kivnong.

H mooopcoduevn rivnon (offered traffic)
dnuioupyeiTal amd TIC KANOEIC TTou pOdvouv aTo
ovuoTnud, doxXeTa Ao Th HETETTEITA TUXN TOUC.
H mooopcpousvn kivhon opiCeTdl WC 0 HETOC
ap1Buoc ayi ewv oto cluoTnua katd Tn didpkeia
TOU HEOOU XpOVou KaTaAnync.

[Tpoowepdlevn A= 1H
Kivhon

Aiktua Kivntwyv kai MNpoowTrikwy ETTIKOIVWVIWY



-r'| Kivnon oTa KUYeAWTES:

TTpoowepopevn kivhon

ITapddociyua 3.2

Ta apakdTw OTOoIXEid AVTITIPOOWTIEVOUV £pEuvd
ayopdc Kdi dpopouv Th OI1dpKeEld TWV KARGEWY ThV
wpa diXHAC KAl To TTOG00TO TWV XpNOTWYV OTO
oTtoio avTioToiXei N Oi1dpkeld auTh. YmoAoyioTe Tnv
kivnon ava xpnotn oe erlang.

O - 1 min, 50% Twv XpnoTwyv

1-2 min, 30% Twv XpnoTwv

2 - 3 min, 15% TWwv XpnoTwv

3 - 10 min, 5% TWV XpnoTWV.
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-ﬁ Kivnon oTa KUYeAWTES:

TTpoowepopevn kivhon

ITapdderyya 3.3
H épeuva ayopdc via éva kuyeAwTo ovoTnua Edwaoe
TNV TTAPAKATW KATAVOURA ToU dp1Bpolu KARgEwV Thv
wpda aiXpHAC ouvapTACEl TOU TTOOOOTOU TWV XpNOTWV
TTOU TTPAYHATOTIOI0UV AUTEC TIC KANOeIC. BpeiTte Tov
ap1Oud Twv KARoewyv avd XpnoTn.
O - 1 kKARoeIC TNV Wpa aixpnc , 60% Twv XpnoTwyv
1 - 2 kKARoeI¢ TRV wpa aixpnc , 30% Twv XpnoTwy
2 - 10 kARoegICc Thv Wpa aiXxpUng , 8% Twv XpnoTwy
mavw amd 10 KARoeIC Thy Wpa aiXHAC , 2% Twyv
XPNOTWV.
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-ﬁ Kivnon oTa KUYeAWTES:

2 UYKEVTpwoOnN

Ta kuyeAwTd ovoThuaTa paciCovral oTh
ovykévrpowon (trunking) yia va givair duvatoé va
eCUTTNPETEITAI HEYAAOC apIBUOC XpNOTWYV HE TO
TTEPIOPIOHEVO pAoHa padIoOUXVOTATWY TToU
d1aTiOeTal o KAOe oUoThUa.

H ouykévTpwon ekpgeTaAAeUETAl TH OTATIOTIKA
OUUTTEPIPOPd TWV XPNOTWYV, YEYOVOC TTOU £XEI WG
OUVETTEId €vag oTaBepdc ap1Buoc diavAwy R
KUKAwpATWyY va pmopei va e€uttnpeTei £vav
Hueyalo apiOud ouvdpounTwy e TUXAid
oUUTIEPIPOPA.
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-ﬁ Kivnon oTa KUYeAWTES:

BaBuoc s&umnpéTnong
O BaBuoc¢ sfumnpérnong (Grade of Service,
G0S), cival £éva HETpo ThC duvaToTNTAC
Ttpoopaong kKATolou XpAOTH 0€ oUOTNHA HE
OUYKEVTPWON, KATA TNV Wpda diXHAC, Kai opileTal
wW¢ 0 Adyo¢ Tou apiOpoU Twy aveTITUXWV KARCEWY
TIPOC TOV OUVOAIKO dplOud KARoswyv Thy wpd
aixHng
Eivai évac deikTng emidoong evOC OUYKEKPIPEVOU
OUOTAHATOC UE OUYKEVTPWON Kal kaBopilel Thv
emOuunTA TIBAVOTNTA VA ATTOKTACEI KATTOI0C
xpnhotnc diavAo tpoopaonc, e dcdopévo Tov
ap1Buoé Twv diavAwy Tou eivai diaBéaipol oTo
ovuoTnhua.
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Kivnon ota KUYeAWTA@RS:

BaBuoc s&umnpéTnong
H péyioTn yetapepoépevn Kivnon civai ion ge Tov
ap1Oué Twyv diavAwy C, ot erlangs.

Ymdpxouv 0U0 KATNYOPiEC OUCTNHATWY HE
OUYKEVTPWON, TTOU XpNOIHOTTOIoUVTAl OThV TIPAEN.

Ox1 avagovni oTIC aITROEIC KARONC.
GOS = n MBavoTNTa va ammokKAEIOTEl Hia KARonN.

Oupd avapovAc vid TIC KAROEIC TToU dTtoKAgiovTal.

GOS = n mMBavoTnTd va atmokAEIoTEl Hid KAKon, agou
TTapdpeivel aTn oupd via éva mpokaBopiopévo di1doThud.

Aiktua Kivntwyv kai MNpoowTrikwy ETTIKOIVWVIWY



AvdAoya pe Tov TPOTIO TTOU TO KAB€ auaTnuda
Ocwpeital 6TI avTigeTwilEl TIC KAROEIC TTOU
Ppiokouv KaTelAnuuévoucg 6Aoug Toug diauAoug,
TPOKUTITOUV Kdl O1dpopETIKOI paBnuaTikoi TUTTOI.

H paOnpartiki avdAuon disukoAUveTal TTOAU HE Thv
epappoyh The d1adikaciac yevvhoewy - Bavdatwy.

H diadikacia yevvhoewyv - BavdTwy Ttepiypdgel Th
neTaPoAn Tou apiBuol TwWv KaTelAnpUéEVWY
d1aVAWV cuvdpTAOEI TOU XPOVoU.
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2.Th yovipgn katdaortaon, OnAadn, oTATIOTIKA
|I00PPOTTid, Ol POEC HETACU TWV KATAOTACEWY
TPETTEI VA €ival i0€C

ﬂ/kPk:lleHPkH’ }/laogkgc_l
A1 A
k+1=/1"Pk Py =0 Ry
Ile+1 Il’lk-l—lll’lk Il’ll
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Erlang B

YmoBéoeig:
Eivai d1aBéoipor € diauhol

H karavopnh dgi&nc Twv kAnoewyv eivail Poisson
He puduo A.

O1 KAnoeIC TTou Ppiokouv eAeUBepo diauAo
eCutthpeTouvTal apéowc. O KARoeIC TToU
Bpiokouv 6Aouc Tou¢ d1auAouC KaTeIANHHEVOUC
ATTOKAEIOVTAI Kdl EyKATAAEITTOUV TO oUoThUd.

O1 xpovol katdAnyng Twyv O1avAwy eivai
aveldpTnTol pe EKOETIKA KATAVoun Kal péon
didpkeia H=1/u.

To oUoThua cival g€ oTATIOTIKA 100pPOTTid.
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(k-Du ku ke D (ke2)n
AP, =(k+O) P, na0<k<C-1
= A
,u:]/H A—ﬂ/lu Pk_|_1=—Pk
k+1
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Erlang B

i ip =1 - 4
By = £ o ZHPOZI
(k+1)! k=0 k=0 '
1 :
Py = T Pr|blocking| = P.
i—o K! A°
Pr[blocking]| = CCI!zlk
=1l
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Erlang B

H amédoon ovyrévrpwong (trunking efficiency)
gival éva HETPO yid Tov dpIBUo TWV XpNoTWV
OTOUC OTT0IoUC UTTOPEi va TTpooepOei £vac
OUYKEKPIUEVOC GOS, pe dedopévn didtaln Twy
oTaBepwyv d1avAwy

O TpoTo¢ opadoToinong Twy diaUAwy UTTopEi vda
aAAdg el oualdoTiKA Tov dpIOPd TWV XPNOTWYV TTOU
UTTopEi va eCUTTNPETAOEI TO oUOTNHA HE
OUYKEVTPWON.
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Erlang B

XwpnTtikoTnTa cuotnuarog Erlang B

ApOpoc XwpntikéTtnTa (erlang) yia 605

Awvdov =001  =0.005 =0.002 =0.001
2 0.153 0.105 0.065 0.046

4 0.869 0.701 0.535 0.439
1.36 1.13 0.900 0.762

10 4.46 3.96 3.43 3.09

20 12.0 11.1 10.1 9.41

24 15.3 14.2 13.0 12.2

40 29.0 27.3 25.7 24.5

70 56.1 53.7 51.0 49.2

100 84.1 80.9 77.4 75.2
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Erlang C

TTapopoieg umoBéoeig pe Erlang B.

Eivai d1aB¢aipor C diauhol

H kartavopn dgi&nc Twv kAhoswy givail Poisson pe
puBuo A.

Av Hia e1oepxopevn KAnon dev Ppiokel eAeUBepo
diauho, TomoOeTeiTal o€ oupd avapovAhC HE ATTEIPO
HNKOG.

KaBe kAnon eCumnpeTeiTal pe Th ocipd dgiEAc TC.
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Erlang C

A A A A A A
) @~ D @ @
e S
u 2y 3 Cu Cu Cu

X“Pk:(k+1)ﬂpk+19 Q/ICZOSkSC—l
ZPk:CILlPk_H, 7/105k2C

y =—F, ypia0<k<C

k—C k
A A
P =] — P~ = P ixk>C
k (,UCJ C Ck_CC! 0o /
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Erlang C
Zszl, orav A{uC — 5+ F=1
=0 Z KT oo
1 o0
F=2 VG 1© Pr[delay > 0] = ZPk
=T A k=
Ccl(1-—
(=)
AC
Pr[delay > 0] = AW
AC + C!(l -~ j .
C )iz k!
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Erlang C
Pr[delay > t] = Pr[delay > 0] Pr[delay > t‘delay > 0]

—(C=A)t H ouvdpTnon Katavopnc Tnhe
= Pr[delay > O] e H "~ KkabuaTépnonc yid GUCTAWATA
FIFO civai ekBeTIKA
H péon kaBuoTtépnon yia 0AeC TIC KAROEIC o€ €va
oUoThHA HE avapovi

- H
d = Pr[delay > 0]-
delay > 0]~

H/(C-A) : n péon kaBuoTépnon via TIC KARCEIC
TTOVU UTTdivouv 0ThV oupd
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Aiaypapy

Mibavotrra Arnokielouoy
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MBavomTa Kabuotepnaong

léYpC(l.ll.lG Ef‘lang C ApQude Awavhwy (C)

1.0

D.S | S U R N RTINS S R R SR B TR

1 1 4 4 & T K 91D 15 I

o
[

&

0.05 ke

o 1)/ T

0.0l

0.1

2 3 10 20

Kivnom oe Erlangs
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TTapadeiypa 3.6

TT6An éktaonc 2000km?2, K= 7, R = 3km,
B.= 28MHz, W= 200KHz, 8 diauAoi/padiodiauAo.

YmoBéToupe 605 = 0.02 yia cUoTtnua Erlang B. Av
n A, = 0.1 erlang, umoAoyiorTe,

(@ N, (B)C. (v) A,

() Tn péyioTn TpoapepOUEVN Kivnon,

(¢) N,via 605=0.02,

(oT) Tov BewpnTIKO HEYIOTO APIBUO XPNOTWYV TTOU
UTTopEi va eCumtnpeTnOei amod To ouoThua
KATTOld OTIVHA.
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TTapadeiypa 3.7

K=7 eCaywvikég kupéAeg R=2.31 km, C,, = 84.
Av Au=0.06 erlang kai 4 = 2 kAnoeig / wpa,

uttoAoyioTe Ta TTapakdTw yia cvoTtnhua Erlang C pe
c0S = 0.05.

a) TTéogor xphoteg avd km? Ba umooTnpilovral amo
TO oUOTNA;

b) Tloia sivai n mBavoTnTa pia kabuoTepnpévn
KARON va Tepipével TeploodTepo amo 12 sec;

y) Tloia civai n mBavéTnta va kabBuoTepnaoei pia
KAnon TtepioooTepo amod 12 sec;
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KUY EAWTWV

B.=C.-K-W

_ A, _ e
B.-S. C.-K-W-S,

s

Acr =(1-GOS)A_: n yeTapepopevn Kivhon avd KUYEAN

H gpaopaTikh amédoon ekppaleral oc
erlang/MHz/km? (6x1 o erlang/Hz/m?),
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Kwdikag

X 2. UXVOTNnTA
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comarop  KWwdikag CDMA/TDD

2.uxvoTnTa

(a)
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Baoikéc apxéEc

OewpnTIKA XWpnTIKOTNTA d1aVAOV XWpic opdAuara:
S C S

— = —=1.441In[1+—
C BT10g2[1+N] B, [ N]

S S 1(SY 1(SY 1/(8Y
In[l+—]=—- +—| = ——=| =] +
N N 2\N 3\N 4\ N

Av S/N < 1
| B

C 1
. ~ —— X

1.44 (S/N)1
m.X. C=24kbps, S/N=0.01 (-20dB) = B+ = 1.67 MHz

Aiktua Kivntwyv kai MNpoowTrikwy ETTIKOIVWVIWY




TTopumoc ovoThAparoc DSSS

R.=1/T,
cos(2mf_t)
di(t) .l x:(t)
R=1/T :
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Kwdikoroinon/arokwdikoroinon

Tmp:rrogo 1 5 e o Eodog aTov diauko Z ;.
- im __"i m; ‘
i?:sa-m=-1 dp =1 _— — 1 18 3

ﬂ 4[4 j P channel channel
output output

i i ol gl g Ii ﬂ Al-1]
code;”1 [1] AT [1] / i slotl | slotO i

slot 1 ‘e—slot 0—

-
..............................................................................................................................

T

1] [T [ L i
CREE( T DT “'@“" 5=

= slot1l § slotO
. received | received
. input | input

OEKTNG

code L] [1 [T [

1| [l 1| [+ —1—1.
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TTapepupoAn amo dimAn petadoon

TTOMTTOI

dataé 0 =1 lem= d-c
(1) bits [_of=-1 | : i}
mdeim‘— M P channel,Zim

A Blap H 2|2tz HH :

1 ..
WA

11 Tﬂ >

) T
i 'f?l
=
i

=
(2) i?ﬁfg 1

codeﬁ 11]1] 1] "
12RO z2 = dic2
._d‘" LT

L
 §
[~ ]

M #*
H H d;l — EIZI'm.ijn 1
g

 slot1 | slotO
| received ! received
input | input

code L] [1] 1[1]4] [1]

4| Bl DJEEE
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~ TTAeovekTAHATA

»oduvaroTnta toAAaTTARNC Tpoopaong
»TpooTacia TTAnpowopiac
»amoppiyn tapeuPoAwv

»TtpooTacia amo mapedPoAEC Aoyw TToAAATTAWY
d1adpopwvV

»O&V UTTAPX €l avdyKkn ouyXpoVviopoU TwvV XpnhoTwv
» €&V UTtdpXEl OpI0 OTH XWPNTIKOTNTA TG KUYEANG

»OAEC 01 KUPEAEC UTTOPEI va XpNOIHOTTOINOOUV OAEC TIC
OUXVOTNTEC
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(o) (B

Aiktua Kivntwyv kai MNpoowTrikwy ETTIKOIVWVIWY



TopPIYN mapEUPOAWY
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~ MelovekTApara
» TTOAUTTAOKOTNTA €PAPHOYAC
» avaykn eAéyxou 1oxvo¢

» avadykn Uttapnc eviaiac {Wvng ouXVOTATWY
(yia dpueon akoAouBia)
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A Kbhdikag

Xpovog
Kaowog 2
K®dwcog 1

Ts : Algpxerd ¥povosy Lo UG
ToyvomnTa
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H 1oxUc¢ Tou onpaTtoc dev peTaPpdAAeTal amo Tnv
eCdamAwon

H 1oxU¢ Tou onparoc €ival aTnv oudia n emipaveld
oV opileTal Ao Th PACUATIKA TTUKVOTNTA 10XVUO0C
O1 akoAouBiec Twv KWAIKWYV £Xouv TTOAU HIKPRH
ouoXxETioN

H mukvoTnTa 1oXUoC¢ Tou OANATOC TIPOC EKEIVN TOU
amAwWPEVOU ACHATOC TOU onpaTocg, Bswpolpevh oTo
eUpo¢ {wvng Tou anuarog, couTar pe W, /W

G=Vs _Uly _ T, _p
wour, T,
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TTepiBOwpio mapepPoAnc

I, L xW, W,/R,
P ExR EJ/I

Av 1eBei E, /T, = (E,/I,)y ¢

képdoc eme epyaaniac

/

Ilgpi1@opio napsrffoins = W,/ R, — G,
(E, /1), (E,/1,),

Eb
i
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XwpnTikoTnTa

1l G _
0 — S IOZ(M I)B:M—l
Pr (Eb/]t)o Pr Pr
| T ]
G
(M —~1)=——:
(E /1),
M =1+ GS M ~ GS
E /1 E /I
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XwpnTikoTnTa

= G, ><1
E /Il «

G = 3x0.85 = 2.55

M =~ G, ><1><G

CE /I«

M = G, ><1><G><77

E /Il K«
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XwpnTikoTnTa

ITapadosiyua 3.9

Gs = 128, E./I, 7dB, n=0.65, k = 0.5, kuyéAeg

ue Tpeic Topeic. Na umoAoyioTei n XwpnTikoTNTA
ava KUYEAn.

128 |
M = X X 2.55%x0.65 =84 10TE
107°%7 0.5 APIotes

Aiktua Kivntwyv kai MNpoowTrikwy ETTIKOIVWVIWY



2 vothgata CDMA
~ CDMA guBciag akoAouBiag (Direct Sequence
CDMA, DS/CDMA)

» CDMA pe petamndnon cuxvotntag (Frequency
Hopping CDMA, FH/CDMA)

» CDMA pe petamndnon xpovou (Time Hopping
CDMA, TH/CDMA)

» Yppi1dika cuoTthuata COMA
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OHTNG

Cl C2 C3 €4 (C1 c2
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Kivnto ZTGGUOC
TEPUATIKO pdaong
/ Kévtpo peta- / Anpéoio \
YWYAC KIVATWY = [NAETIIKOIVWVIAKO
ETIKOIVWVIWY N /A'\KTW s
= , AiauAoc eAéyxou
To MT oapwvel Toug § EAEVX
d1aUAouc eAéyxou Ap1Buo¢ d1a0eaipwv d1avAwyv
Kal "KAe1dwvel" oTov eAEyXoU yia €AeyXo Kal
I0XUPOTEPO eykatdoraon KAnoswv
’

TauTtoTnTa KaAoUvTog, kahoUpevog apiBpog
| |

(oTov diauAo eAéyxou)

‘Evapén kAnong—=

Evkar. o0vieong Evkar. oUvdeong
-

—

Aitnon avalitnong KahoUpevog apiBuog xxx

<Mr'\vuua avalATnong
(oTov diauAo eAéyxou)
Amdvtnon avaliT.  Amavrnon avalAr. _

<EvKaT. ouvdeong . Evkar. olvdeong

Eioepxopevn kKARON —=<

—
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