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Cell Breathing
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Képoo¢ Toueormoinang G,

Sectoring Gain
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MNapaywv OuiAiac v
Voice Activity Factor

O1 ouvdpounTég dev ouvopihouv oto 100% TOU XpOVOU OUVOEDNG.
2TATIOTIKA OpIAOUV aT0 40-50% ToUu Xpovou ouvdeong.
To TT0000TO QUTO €ival o TTapAywv ouIAiag v (voice activity factor).
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Coverage gain =10-log
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Xwpnrnikornra WCDMA-UL
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The theoretical maximum capacity in 2 WCDMA network 15 called the
pole capacity. Calculating the pole capacity 1s ditheult and requuires making

many assumptions. One attempt to calculate 1t 15 made 1n [2].
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A Simple Generalization of the CDMA Reverse Link Pole Capacity Formula

Pete Boyer, Milica Stojanovic, and John Proakis

Abstract—A formula that computes the maximum number of
users supported per base station in a cellular radio network is gen-
eralized to consider the frequency reuse number and arbitrary pro-
cessing gains, The generalization quantifies a cost associated with
in-cell interference by accounting for the lack of interference from
the desired user on the total interference and by considering the im-
pact of the frequency reuse number on the out-of-cell interference.
This interference cost results in an increase in the received Eb/lo
relative to FDMA which should be weighted against a reduction in
the Eb/lo requirement resulting from using CDMA.

Index Terms—IDiscount, markup, template.

I. INTRODUCTION

HE EFFICIENT use of the RF spectrum serves as a fun-
damental design goal for cellular radio network engineers.

to a level where users cannot compensate for less than the de-
sired quality of service (QoS) by increasing their transmitted
power. Such a condition establishes a maximum on the number
of users supported for a given QoS objective and in theory a pole
exists in the transmit power required to meet the QoS. The for-
mula solves for the number of users when all users at all base
stations are exactly at the required £} /{1, + N, ) needed to meet
a QoS objective such as a mean opinion score (MOS) or a frame
error rate (FER). This is a pole condition since any additional
user would create interference that could not be compensated
for through increases in the transmitted power.

An assumption 1s commonly made in deriving various forms
of'this formula (e.g.. [ 1]-[4]) that the number of interfering users
in the serving cell creating in-cell interference (ICl) power is
the same as the number of users in each of the other base sta-



Zxéon KaAvywnc xai Xwpnrikornrac

H padiokaAuwn kair n xwpntikotnta gival appnkra auvoedeuEves ato CDMA

» Orav auéavel 1o # xpnotwyv, auéavel kai n otadun mapeuBoANS Kal CUVETTWS
ITPETTEI va auénOcsi N EKTTEUTTOUEVN I0XUC VI va 01aTnenBei n moidtnTa orabepn.
Emeidn n 10x0¢ EKTTOUTTNG Eival TTEPIOPITUEVH QUTO ICOOUVANEI UE UEIWON THE
ITEPIOXNS PAOIOKAAUWNC.

» Cell Breathing: n mepioxn kaAuwnc ueraBaAAsral ue 1o QopTio TNC KUWEANC.

* H kaAuwn kai n xwpnrikotnta 1mmpéTrel va oxedialovial Tautoxpova .

» Evepyocg éAcyxoc¢ tou Cell Breathing ue diaxeipion twv mopwv (RRM).
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To mpoBAnua “Near-far”

‘EAgyyocg loyuocg
I:)rxl
I:)rx2
EvioA PC
Xwpic 'EAgyxo loxuoc: Me ‘EAeyxo loxuoc:
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P, ,=21dBm (125mWw)
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Eidn EAéyyou loyuoc

Ymrapxouv 3 dIa@pOpPETIKOI EAEYXOI I0XUOG:

1) ‘EAeyxoc¢ Avoikrou Bpoyxou (Open loop PC)
(yia apxikn pubuion ioxuo¢ rou MS)

2) ‘EAegyyoc KAsgiorou Bpoyyou (Closed loop PC or Fast PC)
Eiowvel 11 oraBusc Anwnc¢ rwv K& orov 2B (near-far)

Meiwvel i amraitjoeig E. /N,
Eioayel dixuEC OTNV EKTTEUTTOUEVN IOXU

3) ‘EAeyxo¢ E&wrepikou Bpoyxou (Outer loop PC)
Bpadurepn pubuion, yiverair ornv oismaen lub
Pubpider o SIR,,, ., YIa emBuunto FER/BER
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‘EAgyyoc Avoikrou Bpoyyou UL

Apxikn pubuion 1Io0xU0¢

ApxIKn loxuc:
MeyaAn =>

Mikpop =>

auénuévn méavornTa ouvoEong
mpoLBAnua near-far

ueIwuévn mlavornta ouveEonc
ueiwon mapeuBoAwv

P

!

PWR_STEP

PWR_STEP
I:)t,initial

\

Access Probes
or Preample

NI

— _/

~
Tuxaio AidoTnua

Pyiniia= Pt pitor (EKTTEUTTETON GTO BCh) — P, (EC/0) + |0 0TO BTS ( exméumreran aro BCh)
+ Arrairoupevo SIR aro BTS (exméumerar aro BCh)
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‘EAgyyoc Avoixrou Bpoyyou oro DL

Apxikn pubuion 1o0xU0¢

A

< W > f < W > f

Pyiviia= P piot (ExTTEUTTETON GTO BCh) — P, (EC/0) + | OTO BTS ( exméumerar aro BCh)
+ Amrairoupevo SIR aro BTS (sxkméumerar aro BCh)
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‘EAgyyoc KAgsiorou Bpoyyou
Fast closed loop PC (TPC)

AvnioTraBuilel ¢ SIaALIWEIC TTOAU-

0166¢uanc (fast fading) xard v
diGpkeia TNC auvoeonc

Xpnaoiuorroigirar 16go aro UL 600
kai aro DL

Oérel a (orabepr)) npry oréyou
moioTNTag (SIR) g ger 0T MS / BS
Kal EMIOIWKE! va TNV TIPOCEYYile
QUVEXUIC.

Received power (dBm) Received power (dBm)

Received power (dBm)
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‘EAgyyoc KAsioTrou Bpoyyou
Ecwrtepikdg Bpoyyog

UpLink PC il P Ta akdAouba BApata yivovTal o€

SIR target amo ” K&Be XpovoBupida (Time Slot):
EGWTEPIKO BPOYX0 \

Av 10 SIR 010 2B < o110 SIR ;e TOTE
o KZ augavel Tnv P, aAAIWOG TNV PEIWVEI

1. To Aaupdvov akpo NG
ouvdeong ouykpivel To SIR ToU
Aaupavouévou oruaTog Ye 10
emOupnTo SIR (ouvnBwg 3-
7dB avaAoya Je TIC ATTAITACEIG
TTo10TNTag QOS KAl 10 R).

Ptx
DownLink PC . , : :
P, 2. Bits eAéyxou 10xU0G OTEAVOVTOI
\ - oW 010 OTEAAOV GKPO TNG

oUvOEONG UTTOOEIKVUOVTAG EiTE
auénon €ite peiwon Kara éva
OUYKEKPINEVO TTOOOV (1dB)

3. H extreptépevn 10XUG
METABAAAETAI KOTA TO
OUYKEKPINEVO TTOOOV (OTNV
ETTOMEVN XpOovoOBupida).

Av 10 SIR oT1OV K2 < aTT0 SIR, 46 TOTE
o 2B augavel Tnv P,, yI' autov Tov K%
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lNMAaiocio - XpovoBupideg n.x. WCDMA

Uplink Dnlink
SF Ch. bit rate Ch. bit rate
(kbps) (kbps) ,
512 ] 15 Me diapoppwon QPSK
MeTadidovTal 2bits/chip
23l8 g 20 3,84Mcps => 7,68Mbps
Kal he SF=4 TTaipvoupe
16 240 480 1,92Mbps pe Eva KavaAl.
8 480 960
960 1920

loxuel yia TV eTTOMEVN XpOovoBupida.
| Puepég: 1500 evTOAEG PC/sec

0/ 1]2 | |14

1 M aigio 10ms (38.400 chips) = 15 Bupideg >
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Eowrepixoc Bpoyyoc (Uplink)
.X. WCDMA

UL DPCCh

»
»

Mérpnon Eb/No aro UL DPCCh
[

2U0ykpion ue Eb/No target

(a6 eéwrepikd Bpdyyo UL)
[

Av Eb/No < Eb/No target =>TPC bit =“1”"

Av Eb/No > Eb/No target =>TPC bit =“0”

ATtrooToAr) TPC bit oto DL DPCCh

<

2uyvornra PC: 1500 Hz
Pu6uion tn¢ 1oxuo¢ tou K& o€

DPCCh kai DPDCh: Bhua: 1dB (0,5-2,0 dB)
TPC bit =“1"=>auénon kara 1 dB KaOuorépnar): 1S

TPC bit =“0"=>uciwon kara 1 dB

»

‘ ANAayuévn 10xU¢ oto UL DPCCh
r.1.Z1e@dévou 23




Eéwrepixoc Bpoyyoc (Uplink)

* O €Aeyxocg KAeloTOU Bpoyxou tTrpooTrabei va diatnproel otabepod SIR.
AUTO OuwWG dev dlaocgalilel, To attaitouuevo BER rf; FER (1Tou ptropei
va BewpnBei oav 1o KPITAPIO TTOIOTNTAC UTTNPETIag TNS eUgng).

* ETTONéEVWC N TTAnpogopia yia 10 FER petadidetal ammd 10 2B oTtov
RNC yia €Aeyxo eCWTEPIKOU BPOYXOU Kal auTo¢ pubpilel KatadAANAa 10
SIR N SIR . WaTe va diatnpnOei o FER otnv emBuuntA Tin.

target setpoin
Av FER avemapkég
EVTIOAR puBuion¢ SIR
- <
>
> Sli Rtarget ;
,ﬁ)\; ﬁl;)\wg auenon uerpriosic FER
€l
H BS
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20vBean Bpoyxwv

=S Iamplifier n -
Power con;rol ‘Inner loo
commanas
Power control
commands
: DL signal
<— |Decoding| «€— | DEMUX | <% MUX | =
DL signal
FIGURE 2.13  Uplink closed-loop power control.
MS BSS
UL signal . UL signal
» | MUX 3 | DEMUX| —» | Decoding |+
Power control Boia iiol
A nds = 0" " wer contr
@ (rkmpj commands
Decodin “Out "T Power DL signal
DL sig‘nal quality m « amplifier
FIGURE 2.14 Downlink closed-loop power control.
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AmoréAsoua EAsyywyv Bpoyyou
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