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Eidn — Mey€on KupeAwv

UMTS Coverage Design
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Kepaie¢ ZtaBuwyv Baong
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NAPEMBOAEZ2

|

C/(P,+Ic+la)

A ===1 RX filter C =?dB
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MAPEMBOAEZ
Co-Channel and Adjacent ch. Interference

ENAOKANAAIKH MAPEMBOAH f, f,

[TAPEMBOAH IEITON. KANAAIQY f,,f,
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ENAOKANAAIKH NMAPEMBOAH
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EMNANAXPHZIMOMNOIHZH ZYXNOTHTQN

Frequency re-use ratio (D/R), Frequency re-use factor N

OuoKavaAIKEC KUWEAES

L=iV3R L = /3R

L, 3L,
D Z[L- +’j J{I fj =L+ L+ =

2
3(1‘2+z'-j+j2)-R2 =3N-R° =

D
E:\/ﬁﬂeN:i2+ij+j2
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Etravaxpnoiuotroinon Zuxvotntwy Ouadec KuweAwv
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EvdokavaAik) MNapeuBoAn

oAAa % =+/3N

C 1 14
—=—(3N
= =—(N):

CocRY ka1 y=2 (free space) -5,5 (TTUKVO aoTIKO TTEPIBAAAOV

Av 11.X. y=4 161¢  C/I=19dB yI1a N=7
C/I=14dB yia N=4
C/I=12dB yia N=3
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Figure 9.20 The probability of coverage at various distances from a cell in which 90% of

locations at the cell edge are covered, 1.¢. have an adequate ‘wanted’ signal strength.

Oxt-07 I'.1.2tepovon

12




=+/3.7
=4,58R
=19dB

—/0O U 3|0

[1.x. Ouada 7 KuweAwv

Exxwpnon KavaAiwv

Frequency Planning

KuyéAec
f, & f5 £ f5 f5 f;
112|345 6|7
g 8|19 10111213 | 14
T 1151161711819 | 20 | 21
©
O

Oxt-07

D
R_m

D=3R

?:120/5
Ouada 3 kuweAwv

KuwéAec

b f, 1

11 2| 3

4 | 5| 6

o | 7| 8|9
€ [10]11]12
S [13]14 15
16 | 17 | 18
19 | 20 | 21

I'.1.2tepovon

13




ToueoTtroinon 2

3/9 reuse
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Topeotroinon 3

Av T1.X. y=4 10TE:
via N=7, C/I=19dB «kai yia N=7/21, C/1I=23dB
via N=4, C/I=14dB ka1 yia N=4/12, C/|=18dB
via N=3, C/I=12dB ka1 yia N=3/9, C/I=16dB
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XwpeNTIKOTNTA 2UCTHNATOC

Av xpnoigotroinBouv M ouadec kupeAwv (clusters) oe
QOO NEVN TTEPIOXN, N XWENTIKOTNTA X TOU CUCTAMATOC
Tou Ba avartrtuxOei Ba givai:

X - Mclusters~ SKavdAla/cluster - M-kKavd)\la/KuqJéAmNKU(,uéAeg

Me oT1aBepr) EkTaon KupeAwv (akTiva) 6go auavel To N
(aucavel To ENPadOV TNE ouadag) Ba uikpaivel To TTARB0C
TWV ONGdwv M TnC TTEPIOXNAC VW TO S Ba gival oTadePo,
apa PIKPAivel To X aAAG BEATIWVETAI N TTOIOTNTA VIATI
AUEAVEl N ATTOOTACN TWV OPOKAVAAIKWY KUYEAWV.
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2YMMNEPAZMATA

Av n akTiva TNG KUWYEANG Kal TO pAacua ava opada
KUWEAWV €ival oTaBepa:

— [leploodTEPEC KUWPEAEC/ONAdA ONMUAIVEL:
« AIlyOTEPO KAVAAIO ava KUWEAN
* MiIkpOTEPN XWPENTIKOTNTA CUOTHMATOG
o AIyOTEPN EVOOKAVOAIKI TTOPEUBOAN
— NIyOTEPEC KUWEAEC/OUAdA ONUAIVEL:
* [leplocOTEPQ KAVAAIQ QVA KUWEAN
« MeyaAUTepn XwPENTIKOTATA OCUCTANATOG

* MeyaAuTepn evOOKaVAAIKK TTAPEUBOAR

EAEyouplE TOV TTOpAyovTa eTTavayxpnoiuotroinong N
VIO VA ETTITUXOUME PEYIOTN XWPENTIKOTNTA BacI{OuEVOI
OTOUG TTEPIOPIOOUC Tou Aoyou C/I.

Oxt-07 I'.1.2tepovon
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Erlangs

What we reallv need most are applications that increase offered trattic loading in the
off-peak hours in a network. Figure 14.7 shows a 24-hour loading of a cell site in Big-
gleswade, a rather sleepy suburban town in the United Kingdom (with the lowest
divorce rate in Britain). The vertical axis is Frlangs (voice traffic loading) and the hori-
zontal axis is time. Between midnight and six in the morning, Biggleswade sleeps
{probably why the divorce rate is so low), and so does the network. It is virtually
unloaded. At 5:00 am. Biggleswade wakes up and goes to work. At 1:00 rM. Big-
gleswade stops for lunch. Biggleswade starts going to sleep again as the afternoon pro-
gresses. A small evening peak happens just about 8:00 P, as Biggleswade arranges the
traditional daily visit to the pub.
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ENTAZH THAENIKOINQNIAKHZ KINHZHZ

A ..~ poprTio auvopountn (Erl)

A — u ° Mo’ MEOOC aPIOUOS KAN)OEWV/h
user ave H.,. : péan oidpkeia kAnong (h)

ave

=1 Je A frereq- TIPOOPEPOLEVO POPTIO ATTO
Aoffered U Auser U 10 mARB0C ouVEpouNTEC

A < k A, rrieq - MEYIOTO QOPTIO TTOU
carried — OIEKTTEPAILIVETAI lIE k KavaAia

Av A > A

offered carried

i
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Turroc¢ Erlang B

Mivakag Erlang B GOS=2%
k AEr) k AEM)  k  A(Er) k AEr)  k  A(E")
1 0,02 21 14,04 41 31,92 61 50,59 81 69,65
2 0,22 22 1490 42 32,84 62 51,53 82 70,61
3 0,60 23 1576 43 33,76 63 52,48 83 71,57
k 4 1,09 24 16,63 44 34,68 64 53,43 84 72,53
A 5 1,66 25 17,50 45 35,61 65 54,38 85 73,49
offered 6 2,28 26 18,38 46 36,53 66 55,33 86 74,45
7 294 27 1926 47 37,46 67 56,27 87 75,42
k' 8 3,63 28 20,15 48 38,39 68 57,23 88 76,38
GO S — . 9 434 29 21,04 49 39,32 69 5818 89 77,34
— I j 10 508 30 21,93 50 40,26 70 59,13 90 78,31
A 11 584 31 2283 51 41,19 71 60,08 91 79,27
offered 12 661 32 2372 52 4212 72 61,04 92 80,24
13 7,40 33 2463 53 43,06 73 61,99 93 81,20
d 14 820 34 2553 54 44,00 74 62,94 94 8217
=) l. 15 9,01 35 2643 55 44,94 75 63,90 95 83,13
16 9,83 36 27,34 56 4588 76 64,86 96 84,10
17 10,66 37 2825 57 46,82 77 65,81 97 85,07
18 11,49 38 2917 58 47,76 78 66,77 98 86,04
19 12,33 39 30,08 59 48,70 79 67,73 99 87,00
20 1318 40 31,00 60 49,64 80 68,69 100 87,96
A =U-A,,..=U,,.H
offered user ave ave
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AiaocracioAdynon Aiktuou

* [TukvoTnTa CUVOPOUNTWY KUWEANC
— EpBadov kuyweAng (Lmax, rmax)
— [MukvoTnTa cuvdpounTwy (#km?)
 MukvoTnTa XpNoTWYV (#/km?)

— MukvoTnTa KaToIKWV (#/km?)
— Babuoéc Aicioduoncg Ymrnpeaoiag (#/1000)

* Mepidio MNapodxou (%)
* [1po@iA ocuvopountn (TT.X. A cerM,H )
* [1AnB0¢ KavaAiwyv K
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This map is a combination of two maps:

(1

)

Greece's population density:
a dlgltal elevation model (DEM) with overlay of stable night Ilghts

5:."'&?1_ iy “‘“‘_‘.&;‘w .:.W

a Global Land One-km Base Elevation (GLOBE) map with
topographic color and shaded elevation relief with bathymetry from
Smith and Sandwell; And
a map of stable lights (cities, villages, gas flares, etc.) from the
Defense Meteorological Satellite Program

This map illustrates the fact that the population in Greece is highly
concentrated in the metropolitan area of Athens.
Oxt-07 I'1.2tepavon 23
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MNapddeiyua
Na uttoAoyIGO0oUV 01 SIBCGTATGEIC TOU OIKTUOU KIvTWV £TTiKoIVwVILy GSM900

(GOS=2%) Trou Ba kaAuyel éxtaon S0X50KM?2 e TiIc akdAouBeg TTapadoxEég:
1. loxug 2B=1W, EuvaicOnaia déktn K&=-104dBm, povt. ATtwAsiwv L=-10+40 logr,
2. MNMukvotnra katoikwv 1000/km2, BaBpocg Aicioduang Ytmpeaiag 50%
3. Emoiwkdpevo pepidio rapdyou atnv ayopd 60%
4. 'Evag oTtoug 6Uo auvopountég kavel 1 kAjon 1,5 min Tnv wpa aiyurig

YTtroAoyiouoc TrABouc 2B
P,= 1W =30dBm, P, =-104 dBm dapa L = P-P,= 30-(-104) =134 dBm
L _+10

max

L= -10+40l0gr,,,, Gpa:r =10 40 =103° =3981km
Kai Acell = 2,6%r, .2 = 41,19 km? dpa #cell=2500/41,19 = 61 cells

ax

YT1roAoyiopég rAiBouc kavoAiwv/zB
ATo Ta 2 kan 3 €xoupe yia Tov Trdpoyo: 300 cuvopounTég/ km2

ATT6 10 4 €youpe TTpoPik cuvdpopunth: A .= (0,5%1,5)/60=12,5 mErl
A trereakm2=12,5mEr*300 ouvdpopntég/ km2= 3,75 Erl / km?
A_,=3,75 Erl / km? * 41,19 km?=155 Erl/ cell
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MEO©OAOI BEATIQZHZ XQPHTIKOTHTAZ

AU¢non Tou TTARBOUC TWV KavaAiwyv
‘EAgyxoc¢ loyuwv

Avvapiki Ekxwpnon kavaAiwv
Algipeon kupeAwv

TopeoTtroinon

Oxt-07

I'.1.2tepovon
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Auvapikn Ekxwpnon kavaAiwyv

TEXVIKEC EKXWPNONG KAVOAIWV:

e 2TOOEPN EKXWPNON
(KGO KUWEAN d1aBéTel Eva TTPoKABoPITUEVO
guvoAo kKavaAiwv)

 Auvauikn EKXwpnon
(0Aa ra kavdAia givar diabéoiua o€ 6Aouc¢ Touc 2B,
OnA. OEV UTTAPXEI UOVILO TTPOKABOPIOUEVO TTANBOC
KavaAiwv)

Oxt-07 I'.1.2tepovon
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PRneW = PTneW .

P. Py
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