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Emidpaon Tng KivnTiIKOTNTAG OTNV
ECEAICN TWV TNAETTIKOIVWVIOKWYV OIKTUWV

~
~

UE: User Equipment

RNC: Radio Network Controller

UTRAN: UMTS Terrestrial Radio Access Network

SGSN: Serving GPRS Support Node

GGSN: Gateway GPRS Support Node
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» S-GW: serving gateway

» P-GW: packet data network gateway

> MME: mobility management entity

» HSS: home subscriber server

» PCRF: policy charging and rule function
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Aiadoon PadioKupgaTwyv
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Ta padiokupara xaunAnc cuxvornrag (VLF, LF, and MF)
akKoAouBouv TNV KAUTTUAN TNG yNG Kal petadidovtal etriveia (11.x. AM)
dIATTEPVOUV PUOIKA EUTTODIN
N 10XUG TOU JEILVETAI apya

Ta padiokupara upnAng cuxvorntac (HF and VHF)

QATTOPPOPWVTAI ATTO TN YN, AAAG avakAwvTal atrd TNV 1Iovoo@aipa (TT.X.
FM)

dev dIATTEPVOUV PUOIKA EUTTODIN
N 10XUG TOUuG O¢ diaTnpEital o€ PEYAAN atTO0TACN
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MpoBARuaTa PadloKUupaTwWY

00puUBOC ATTO ECWTEPIKEC NAEKTPOUAYVNTIKEC
TNY£C (noise)

ecaoBevion onuarog (path loss)

TToAUOOdIKN dlaBAacon onpaTtog (multipath fading)

TTAPEMPOAEC PETALU YEITOVIKWYV KavaAlwy (inter-
channel interference)
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Alauopewaon 2NPaTog

 Baseband: Metadoon adiauop@wTou CHUATOC

* MeyaAo eUpOC OXETIKA XOUNAWY GUXVOTATWYV

* MeydAn eCaoBévion kai TTeplopiouEvn NETADOON

* KaAO poévo yia PIKPEG ATTOOTACEIC KAl XAMNAES TAXUTNTEC
o  Alapdpewon: n eAeyxopevn aAAayr evoc TTapayovta Tou

PEPOVTOC ONMATOC (carrier) pe BAon TNV TTANPOQOPIa TToU
EMOUPOUNE VO JETADWOOUME

* EUpoC
e 2UXVOTNTO
« daon

 Modem: 2uokeun dilapdpPpwaonc/atrodiapopPwaong
(modulator/demodulator)
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OIAUOPPWAON CUXVOTNTAG

dlapodpPwaon eupoug (AM)
(FM)

(c)

FSK (frequency shift keying)

=

Phase changes

TEXVIKN VIO YN@PIOKA CHUOTA

f. @épouca ouyxvotnta (d)/

TEXVIKN VIO YN@PIOKA CHUOTA

dlapdpewaon eaong (PM)
PSK (phase shift keying)
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Phase shift 90°

2uoTnuarta Kivntwy kai MNpoowTrikwy ETTIKOIVWVIWY

Phase shift 180°
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apIBuO6 Twv MBavwy symbols (eTTITTEd WV
Evraong petadoong, OnAadr eUpoug

oruaTog) Tou AM

2.UvnNBECTEPOG OUVOUAO OGS TNG TEXVIKNG

auTr¢ ue PSK.

Phase changes

A\
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[MoAAanAec AlaUOPPWOEIC

e QPSK (Quadrature Phase Shift Keying) = 4 phase shifts, 1
amplitude level, 2 bits/symbol

e QAM-16 = 4 phase shifts, 4 amplitude levels, 4
bits/symbol

e QAM-64 = 4 phase shifts, 16 amplitude levels, 6
bits/symbol
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[MoAAanAec AlaUOPPWOEIC
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Auvapikn Alauoppwon

M
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QAM-64 (6 bits/baud)
QAM-16 (4 bits/baud)
QPSK (2 bits/baud)
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AiauAol — Channels

[Mapadelyua:
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AiauAol — Channels
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Code Division Multiple Access (CDMA)
(MoAAatTAn lNpoéoBaon pe Alaipeon Kwdika)

HovadIKOC “KWOIKAC avaTiBeTal og KABE ¥prioTn

OAol o1 XprjoTeg poipalovtal Tnv idla ouxvoTtnTa, aAAG 0 KaBEvag
éxel OIKr) Tou “chipping” akoAoubBia (T7.X., KWOIKAC) yIa TNV
KWOIKOTTOiNON TwV OEOOUEVWV

EMITPETTEI 0€ TTOANATTAOUC XPROTEC VA “CUVUTTAPXOUV™ Kal Va

ueTadidouV TauTOXPOVA UE EAAXIOTEC TTAPEUPOAEC (av O KWOIKES
eival “opBoywvior”)

KwOoIKoTToINUEVO onua = (apXIKa dedopéEva) X (akoAouBia
chipping)

ATTOKWOIKOTTOINON: ECWTEPIKO YIVOUEVO TOU
KWOIKOTTOINMEVOU OAMATOC Kal chipping akoAouBiag
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CDMA
KWOIKOTTOINON/aTTOKWOIKOTToIiNo

channel output Z; ,

prp— Zi,m= di'Cm
d_ata d, =1 — = T| 111]1]1[1 |T
bits alap] [ ] [
1|1 |1 11111 |1 / slot 1 slot 0
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. output
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OEKTNG N - output output
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CDMA: TrTapeuoArR U0 aTTOCTOAEWV
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. received | received i
R receiver 1
anaNammang i
codei T T

TO KaVAAl TTpOOBETE!
TIC UETAOOOEIC TWV
arrooToAéwV | Kail 2

XPNoIuoTTOIWVTAC idI0
KwOIKA UE TOV
arroaToAéq |, 0 OEKTNG
AVaKTa T apxIKa
ogdouéva Tou
arrooroAéa 1 amro ra
ogdouéva Tou
abBpoioTikou kavaAiou!
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Frequency Division Multiplexing (FDM)

AlaxwpIonog 6Aou Tou dIaBECIUOU PACUATOC o€ £vav apIBuo
OUXVOTHTWV
‘Eva «diauAog» £XEI MIa OUXVOTNTA JETADOONG YIa OAN TN dIAPKEIQ
A€ITOUpYyiag Tou
[MAeovekTApATA:
Ag xpelaleTal duvaPIKOS CUVTOVIOUOG
TTOMTTOU Kal OEKTN
AEITOUPYEI KAl yIa avaAoyika orjuaTa
PONVOoTEPO C T
MelovekTApaTa:
Meiwpuévn xpnoiyoTroinon av
eV UTTAPXEI Kivnon
‘EANEIYN gueigiog
AKpPIBN @iATpa

1 imiag

ty
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Frequency Division Multiplexing (FDM)
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Time Division Multiplexing (TDM)

KaBe diauAog TTaipvel TO oUVOAO TOu OIOBETIOU
PAOPATOC VIO OUYKEKPIMEVO XPOVO (slot)
[TAeovekTApaTA:
Movo évag petadidel KaBe popd
YT1rooThpIEN PUTTWYV OEQOUEVWV
Ag ypeialovtal QiATpa Anwng
MelovekTrpara: ki - - ks k5’ '
2.UYXPOVIONOG TTOUTTOOEKTWV
AKkpIBOTEPA oCUOTANATO c

-
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Hybrid TDM/FDM

2.UVOUQOMNOG Kal TwV dUO HEBOdWYV
KaBe diauAog TTaipvel Jia guxvoTNTA VIO CUYKEKPIMEVO
XPOvo (slot)
[MAeovekTApATA:
KOAUTEPN TTPOCTOCIO ATTO
TTAPEMPBOAEC KOl UTTOKAOTTEC

QUVAMIKN dlaXEipIon @ACUATOG |k - - K, ’ ks’ '

MelovekTriuaTa: 1
TTOAUTTAOKOTNTA f

N
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KuypeAwTtn doun

ETTavaxpnoipoTroinon cuXvoTATwyY

System 1 System 2

bbb
U N Y R :
b

Low cost base-stations covering High cost base-stations covering
a small area a large area
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KuypeAwTtn doun

ETTavaxpnoipoTroinon cuXvoTATwyY

Mia opada padlodIaUAWY XPNOIUOTIOIEITAI VIO TNV
ECUTTNPETNON TTEPIOCOTEPWYV TNG MIOC YEWYPAPIKWYV
TTEPIOXWV (ETTAVAXPNOCIMOTTOINGN OUXVOTATWV).

O1 TTapePBOAEC 0T AWN VIO XPAOTEC (TEPUATIKA) TTOU
BpiokovTal o€ JIAPOPETIKEC KUWEAEC TTPETTEI VA Eival
QMEANTEEC I KATW ATTO PIA ATTOOEKTH OTAOUN.
Alc1oOnTIKA, U0 YEWYPAPIKES TTEPIOXEC TTOU
XPNOIMOTTOIOUV TIC IDIEC OUADEC OUXVOTATWY TTPETTEI VA
QATTEXOUV ETTAPKWC METACU TOUC.
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KuypeAwTtn doun

ETTavaxpnoipoTroinon cuXvoTATwyY

Received power in dB

i

Cell radius R "~ Cell radius R

Reuse Distance D
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