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:) I "N . , ~ ~ .• ' k j' j' ! ' (!cpoyeu In Igena: ;vll.lt1!H1'S \vas !od(}W(~( very closely the following 

month by interceUulnr Nigeria Unritcd in Lagos. This opened the VJay fc;[ 

As ,\1. Lkcclnbet' 2003 there nre over 2 rnilliof'! mnbilc phones 

subscribes in Nigeda, representing a pendrntion a rale of over I.T>i; of the 

techm)!og;y. The GStv! that was deployed latcr had open wider fiubscription 

to mot..,ile tek~phnne. C\!rrcndy over 1 no !{I\VnS had signals flTdH (,He of the 

1. ") .r·'Hl\.t '*­
.S . .:.&. \ ....... 3.'~ "li~ 

The code Division multiple access (CDi.vfA) technology is considered. 

nnd Pm\'cl' mnnnr:erncnL .' ~.( 

Ser\'ln~ dwt could he rendered with the technolog\j 8rc: " 

This scr.,'!ce is similar to the old !'·A.tel landline phone but detached from 

I , ' r' , l' l' 'f' r ~ tne pn.'nJIl'rn 01 vnnng ant. Vv'itCS.t can 00 an OphoHi.or a user at a dxeo 



ternlinn! (F\VT} Hunched vdlh antenna that rccep/cs Jnd transmits 

"n,)';:; ;" ''''1'< n.qt1r,,, r()., i.I'li" l"l;}'<~ 'li~ l'<':;"'.!' \VI' j h ;1" ,,., (':;"'y' J')l' r!::'''l'<>nt !1'·'I'lr!(""j·c; '~"'e l. L .,/ t". (., , "'~' ".',," ,I. J \ ." .' .'" \/.> h loA.. " ,.,,' ,<..< "\',' .,,' .1.'- <,,<. 1 (~ "."~,l,,,. v,, 

through the nornm! dial up rnethod to other computers fix 

frt'qucnl,.'Y nrc mnnipulntcd using calculation to Hnk c(}rnrnunicHtlon~.; of data 



tdeplH.me net\vorS,c Nd,\vorK nut! sigrwl parameters 'NHl be dd.ennlncd In 

institutions can set; the reaEty oft-his kind of venture. 

1.5 SCOPE OF RESEARCH 

cmnpnrlsons oT di m~tent corranunication techrHJI'JE,ies and protocols, 

(h) Give basic concept dements and opemtiorw! flmctkmaEty of v/lrelcs5 

telen:nnrnunicatkH1 as they compare "<-\lith the Cnh,1A systems, 

{c) Give 5yskm parameters for setting up of a 10,,000 subscribers CD?vtA 

upon. Furthennore cost for the project design as in ahov\': will also be 



1.6 JIJSTIFICATION 

rAust ana!v515 in tekcomnlwllcatlon industry todav have strong belief that 
..,. "" if :"., 

CDt'ttA or une lis D)rJliS (\V-CDfvV\ N-{JJl'viA) is the rnost probable 

pintf(mn fbr third gcncrntion oen mobile telephony and in light of the 

., .. ' 



2,1 CDf\lA TEf'HNlQllE 

",)~,."<.\l~, .. ,,...: .".,.\1 1"" ;"':!""'!'l~;;)n or <';''''V'''l'''' 1<; i .. l:.d ............ ~ .~ . ..... ( ... ... ~~~,,~ t~~ ..... ~ .... -<~ , .•.••• s ......... ~ . ~ ..... ..-.) .. ~ . ~ 



2.3 IJEVELOP!ViENT OF THE TECHNOLOGIES 

signnmng !<,ystem nnd \vireless modulation encoding technoiogies, /\s a 

resuit} the ceUubr nlobilc communication 

changes from nnnloguc to digital, fi'omFDMl\ to TDfvtA and CIJ~A./\ as 

the thhd g{'HcraJlon ceHuinr mobile communication SystC!lL 

'I\v IH")"IP~" '"I!' A;nl'j:'l j"'ln~"!"'~ll"'::;I>Y'!I' }'p'vj ~'II!()nll>I'11J thr~ Lr,v !.,·~<·j',r·l •. ·.).ll,,·/\fl.,l'i'~~~.' ._ ,,/ ~s~~ .. L) \. ....~~·t~ . .... t t~.( .. )L) ~ .. J ... .' ~ .. ~ .)3 ... "\ ... . ~ .... ~... !:"') .... -.., ?'~J.""' .... 'f ~ .......... -~ W' ..... ~I 

voicc coding, muhipk access, and diversity reception, It highlighted the 

features tif C!JrvIA <.1nd pushed the mohne cnrnmunication technology to a 

1.4 VARIATION IN ('ELI.JJLAR l.lSAGE 

in the u~;c of wdio h'cqucnc!es and hanchvidths, Depending on If)cal 

frequencies, The portiuns of the Rf" spectrum assigned to 'l'ACS/E~'TACS~ 

7 



dectronk mobiJe exchange ElV1X - SOOO that !s compatible with aU the 



2.5 HASlC C:ONCEPTS OF COIViA \VHUUJ'~SS 'rRANSiVHSSION 

of wireless cornmun i c:J.do.n 

connection between subscribers, Actua!ly~ it is about rnuJtiple ac:cessmobi1e 

prO'per signal design at the receiving end, >:ind separating signals frorn their 

Ttv.' S! I'm: h H\.' 

('iJtd/\ mcnns tu modulate the transmitted dgnal by u:=:.ing diflcrent 

nnd or!:hoQ.ona! pseudO' random address codes at the transrnitt!!w, {'nd and 
' .... ' "' .... 

demodulate the mixed slgnabby using the same pseudo random address 

codes at the rerc;'ving end 10 get the original signal. The pseudo random 

address codes are periodic code sequence \vith strong self - relativity but 

none or Httk lnkr ~~ rdntlvity, [2J 



Below is the system transrnlssin!1 in both t{}nnal and t":mc!{\vard (Hrec!lons, 

. r;,~~:;;;·; .. ·· .. · ...... ·' r .. ~·:i·;;;;~;;·::.;·Y,""'l 
~ d{'5.~~)d{n~ ! d::t~'ldi'B~t 
t ............ n~ •••••••••••• t_ ............................. ~ 

rG;;~~!.r 
: <.:h:lodB! ; 
LM~~ :' .. ~.:: .':: ...... 0 •• o. 0_ J 

I· f .... · .. ·· .... · .. ·· .. ·····WN.! 
j C'Hfr'cr 
I !H!)tbbd , 

L_·_··~,_l 

r~~'·~"~~~'''·····''·l 

OMBnd i .. 
deeodir:s: j 

'. ," ~ , 
................................. l 

~Lj trIAJOn. COi\'fPONENT OF A Cltl .. J.,ULA.R SYSl'EfVf 

···························1 
Cdl 1 
(1;'Uj' ,! ''''.' j . ....... ' .. . n!:' 1 

•••••••••••••••• ~ •• , .......... r .... ~ 

'fhe rnnjol' systetn components are the I\tis<>rnnbi!e switching centre 

(Emx 5000 is used in this project), base ixanmnisskm staUon (HIS) .... 

'V 1 Ct>v erS:1 $ h also co-ordinates the hands-orCprncess and records all of 

." 1'1 C" H (,.~" {()}nHs/) .. on1roiler f)C.j ... . ... .' 

The Bse providcs theinter6lCc between th<;~ base station RF equipment 

and the channel nnnk~ (Emx 50(0). The Usc abo rnonitors itself as in 

p~'rkH'rnnn(e. Alnnn im!kations are visible through the the, 

10 



HI' bnsc stuticms nn..~ loc1tcd at the cel! s!l<~. A hase slation receives unci 

tHm~"mits the voice and (lata lne.ssage to and 11'om the subscriber whh the 

Usc .1)!'Ovldirm the in!.edI1ce. ~ (,. .... 

't j1-!:"::l· ... 'p(~n;l·lnl·<; t"l"~ l'<{"'[~"i"l"<'}l"i'''~ {)!" !'j'c;",j'r ~'nQ~ t!'le" '''"'':·'''''l',·,j'''''·! !.<'~'<'.'C> p!<li;("ll -~. ,.. .. ~ ... ' ~.~ .. ss "".'. <"J .~.'-"'" ~ ..... !l ... { ~~<~ S:,..;",.. " .. 1.] ..... ·.1 ),",~. '. <..:..) .... ..., ..... 1w.~_ ... 'W'),~} t .. .;..h~~ ...... :.)t( .... :A,~} 

Ill' equiprnenl; supplying visible indications \vhcnever alJnn condhk,H13 

occur. 

(di l''dohik Stnlion (Subscriber r:quiprnent or IhnH.lsr:t) 

This is the mobile or pnrtabie tclq)hone u Oxed >Nlrcless tcrrninaL /\t 

earh base site, nne pair of Jiequency is reserved h)f signalling (controi 

channel). ivinst of the data traOk bcnvcen the subscriber unit and the cd! 

site occurs on this channeL Ench voice channel is connected to the Ernx 

SUnU1W)'Y ~ COfv1.A. IS a digital system \vhereby tnan}, RF users can share the 

di::::crln'ln'ltinll ihe .,. . ).. . j, , . . c. . "'0;;' ....... ... signals by 

division used for each subscriber. 

! I 



q.f"n"0. '~i,~:AI<;j"'11('f' if) l'P";"IJ0.,'''' ".,,.,J *TI'l!t;t)(:"t't, !-...·L~ .. 1:'1.:::- 5,<.y .... .. J~.)..l. ."~ ".~ • .. d.t),..; ~~~ ....... ~ ... (.HA .u. ,.~ ~"J .:..-t.$..{. 

cnpacity nnd 

c Conceahncnt nnd seeuri1y, 

2.9 ADVANTAGE OF Cl))\:fA OVER GSiVI 

itnprovcd 

rL Improved covernge {;hamcteristk~ alh:nving the possihility of fev.;cr cell 

c, SimpHfied system planning through the use of the som.c frequency in 

{~ve!.v s('ctor or everv edL 
,. <Y 

The above ndvantagcs are nHJstly uti! ized by the various CDtvl/\ 

But sun the subscril.icrs are crvinu Fn!l on 
v' '-, 

sorne 

provide ~l'rvkc5, Thls project rescnrch considers it (k'crning to provide 

servkes,~ 'Thnt \vdb sntisfy the ill tended suhscriber. Heoc(\ the Cl)~AA lOOO 

is impkncd) he Cn!vlA 20nO dominates the 3G rnnrket today and analysis 

kwccnst thnt it \viH continue to iend at lcnst in the ncarn;turc P.l 





This nd\vork provides a wireless connection to the PSTN and GSivl 

fix USl'f local:io11\vithin the radio runge of the system, 'The net\vork a1.so 

Ihnited to n smH!! geographical area called a ceH~ so hat the same radio 

dwnnds maybe reused, A sophisticated sv,dtching technique caned a 

handoiT or handover eual)ies a egH to proceed uninterrupted; \-vllen the user 

moves from due (flit to n!1otheL 

t::nch of the two tmse stutions consists of trnnsrniU.cr ;:'111d recc+>'Ing 

l l,.x 
.Ll,::· l. OJJOO subscribers Hnd 500 simultaneous 

For eHkient utHizatlon of the radio ;:.:pectrum~ that is consistent \-vith 

the objectives of increasing cnpndty Hnd n1inirniz.1ng interference. 

In thi.s ndwork design, voice dwnnels arc not aHocHled perrnanentiy, 

Instead, each time a caU request is rnnde~ the nearest lyase station requests a 



(hannel frOln he f'vlsc. 'fhe switch then allocates a channel to t.he requested 

Accordingly, the !rISC only allocates a given fn.:quenc)"l r that frequency is 

, , , ii' 1 I 1 ' ,.. not In usc I.n (lnv nUier cc: to avo!( co~cwnne. Interference, 
~ . . ... 

, , 'u <\' N'l'" ()t;'17 _. ,>, fl,: t u _, t ~:< 

Vlhen n subscriber move into H different cell whHc conversations is in 

to the other bnse station, 'fhis hm1d off operation involves Jdcntifkatlon of a 

ne\V base sU!lioD~ but also the 'voice unci control signals associated \.vhh the 

nc\'v b3se station, 
1 

~ 

\ 

L i 
;." ' .. 

I ' ' , I' ~ ! f:t < 'j' I < '" < . r ~ d "f In tms pn:wxt desnru so:t 118JK 01 1S ut!dZen~ m t.ms type 01 nan -. Of, new .. .... ....... . 

cen hns to l)e hrieflv in use before cutting the old one, 
~ -

Tbe assumed city in which the llcl:work Is it) be developed is 20squaremik~L 

15 



"""'-40000!20000'~ 2. 

"""'1 clHHlnd!cdl 

\ 
'j' < " " I < c" • i S I ,,~ (It" nm (I inr l" orc scrv lce mcrc,,;;e, t le n II m nc r (), C 11011 ne I" arran I-( e(1 

>., 

< " < < '\ ' ti V ' . ' ' ~, ,. ~ i' to a cel! evcntu<:wy lJecome;j !nStlll~C!Cut to support tile rcqmre<l numner 0.1 

'Y"," , i ", " '\ 1 ,>' , " ! ' 1 I! users, J neremre. eel spltttmg lS ifllrHnrf('~ wmcn '\-VI! provl< C more c'wnn('~3 

Cell spllti,,!; in essence IS I\W process of subdividing congested cdl in to 

smaller cens, each with ils nwn base sla!ion and a corresponding reduction 

\6 



............. '] 
.. ~ ," " 

, ..... :-:~:.:~ ..... . . ..... 

f < 

! i) \{ I ! s ..... · , 

1 ....... ~ ...... J 

.......... -.~. 

a 

.. :'.::~~.:.:· ... I 

bet\veen CDl'vtA ndwork and oiherpubHc s\;vitching netvvorks or t)(~t'.}.j"een 

lUJ:{ (home Iocntion regbter) ~ Here infi)nnation such as ([.~.sN), current 

Of>AC (operation and tnH1ntenance centre) ~~ This enhance the GveraH 

nsc (hnf~c centre) .~ This consist of bQth wirch>% equipment and \virekss 

The ktkrs/\ .. U;Vm/.:,U,E c.Le represents the intcrhKc between the 

functional enHties, The interfncc rnnrked Ai, Di, and Pi connect CIJMA 

l~ 

! ! 



other network. I: 61 

3.5 CAS' Aerrv or THE CDIViA NE1'\VOllK 

\Vhcreas the capacity of CDtAA is interference Iirnited) in both FDJvl!\ and 

1'D[v1A it 1S the. bt1m:hvidth that is limited, Reduction 1n the interference wi11 

perf(;nrwnce ttH' nn individual user increases a;{ the nurnher of users 

iN I 'i:' \.' .. t }:y 

\Vhcrev 

N .... Nurnbc( of users 



in order 10 achieve nn incn..'HsC in c<JI)(lCHYl 1h~~ interference due to other 

sb:mld be [(,:duced,Thb is done hy decreasing the dc.)wminato!', in the above 

For thh nct\\'ork the St"-lR ;'scnkubted thls 

t,:'--"'I'Z ~ , ,; ',' "., l .. ~ ": 

\Vh ere " 

10 :,::: {U}o2 

(500 .. 1) i 0 
'. ... 

1 /" f"1) i t)~i' ()li' svt{V~("'F ANS) n~ /V~u t~}C 
h .~),.~~ ... '!,l \L .~, '. ~ __ ,l .. ,f .. , .. L U·L~ .. '\.,J'~!,,! 3 

'r-' 'I'" i l. 1 '" ri" f I' , 
1 ne system 10a(1 In \ 10 ver~! ;}usy flOUt' v In given ny 

3600 

1'V131J ~ ~;ystcm lund 

KVBH ~ .. co~d1kicnt concentratiun on system iond 

19 



Total no of cnlls 124951 

J.7 CALL BLOCKiNG 

nearest 135 nre busYl then the user HHlkcs u number of repeated attempts, 

20 



< \ '!" ' < 1 1 ~ (><'{"~(~:;; t;'> (> >'1"'11""" , ('l"r,,·q <1\"'1 <, .«/" _"" ....... , •. ,. ,-' >,) <, ,~"".,,-., ,.n,. , ... > •• G .•. "."-' 

If non the, H on channels are 

c ~ ;\ 



LiNE, OF SiGHT (1,0 5) 

the disl'''CC. The signal fades us tile user moves away from either of the 

cetls. The ~nlen"a goin is also dd1ned as the power output in a known 

C'~' j .>~ <\ ., <.J ... ' . . i"· C 

~."'."""'"."""-.'" 

22 



r t' ,,' ..... !·rcqucm:y 

> N \Vnvekngth 

, 'l{ '.?\ ~ 4,'T n ),.,. ...... .•.. 

2>· .. 

Distance bet\veen Ro = 13k.m 

:':::,)" ..... 

~ ....... ~ ...... - .... . 

.... . ~ 1 () ",,1h!O ...... "'1 ~ .... } .... ~·~·<;.h,. tJ: 



Gdr:l:~:~ 1 n Log G 

G ;:: 1 () 401 I () ::" i (tl 

3.8 ANAl/iSIS OF PN conE 

Let consider the PN of Lets Lc (t .. .- 'fa) andLc (t WO' TB) assigned \.0 user ;\ 

l ,,( i _"'!',,"\ 
to".\.~' .' ~.~ f' 

The. received signal nt cell A is the composite s1g,nal Jh:nnusCT A and user H 

CeU A is assumed to have synchronised with "sec A so, it is tuned to user A 

vAth the PN u)(k set to LC(t-'fA), 

'The resulting output signal is th13 

24 



Output ::~ di(t) , Lc(l:-TA) , Le{t-TA) + dj(1) , Lc cr~'r/\) , Left-Tn) 

This too is aho recognised by all the nd\vork component at deEmI!:. 

proJect, Qt.wnHzntion CE1..,P \vn::-: used \.vhlch ls an advmlcement over the 

'~'E~ n C ~~.;1 . 

CELl' san';!)ks the t'i'cqc!cncy component of the speech 111 the h'equency' 

("'r.:;t n "')!l~;':'!'~';"'n f.:"l!:'~'~ 1))'""'(' '"~t tl,,~ Of'" ....... ··t .... ,L.l ~\.. ~ ......... " ~").l:t-' ... ..; .;. .. . ~ ........ " .. t- ~~·n .... v ~). !~~ 1> .... ~ ...... · .. 

J.10 VO(:{HHNG 

n'l'l~i'.i·l hf'''~'''''ln,:~~ '"1 t""'r,(lp'l c<, '!'l'~'''r' 'YV ,s.w. ~":,..;"?"'~"''',,,,,'''''~., -:.. ~)~.).J ...... l .. " . .c~ ...... 

< as 10 \vhich occurs 

abovc, The inverse vocoding procc::-:s h used by the rnobHe ~;t(ltkm \vhcn 

25 



Y.l1 CA..LL FlA.l\V 

then mohik 5tntion over lhe paging chanm~L 

• The caHed subscriber f()l' the can on trunk 11 is busy > Hccleasc the cull and. 

• I'm hwwnrdiug to you g caB rbced ihH1i 22xxxx to 22xxxx look 1<)f it in 

~"'l"k> Ph? ~.~ t ~ ~ . .f ,. AN ~ 

# rWI inking (runk 143 out ofservlce kH' mulni.cnancc, 

3.1.2 HILLING 

BHEng is the manual or automated process invnlvcdin the pncmg and 

su!)seqm:nt coUe<.,:tion of the income due f(Jr the service provided t.o a 



And tk sind and "nd limes CDR "re stored ul1til it is ralcel. Call data is aiso 

3.13 COlVlrONLN'fS Ol~' TIlE BlLLING syg'fElVl 

!=Dj1 ._ This cnnl1ling the detail of the calls and data, CDR can be used for 

net.\vork rnonhodng~ accounting and biHing, 

G'UHHNG n· This rnntchcs cans to cllstorner rate nians, 
-----'- ' , 

Two dknts of billing arc often used in lelewmmunkut;O!1 tn post paid 

Among the purpose of this project work, is to provide an affordable and easy 

commrmicntion system. Therefore advantage the pre-paid dlent is used. 

buy n card and loud \t lhroug,h either the Jiglial Vi< system or manual 

The curds to be used wiH he produced by another cotl1pany on a contract 



, . , I <" I 'j' I ! !! .' "~"-!n,;'<' I 'q' "',nO: <",.'<"" 1)')>'>'-"'" \'.'1)1'<"> 'f'-'.""'" ;1':C I"~, j"f' !~~"';;< c-_
l
'-);,,),-) ~(( ......... ~~,.. "~,,, ~s~~ .. ".~ .~.l: ••. ( \.,. ,., ~1'\. .. { ."! ..... ,~~ ........ ~ ~ ~,/ ... < .......... '., ... );, ...... . )t< .•. t~ .. _.~'~ 

~. _ u 



"Tl • ' 11 l' i ,.'; ;.\ j , h , ,w gtnnent WI<' " so have t1C opl'orl11\1 tty to m!l( CWss,,,o!11 KnoW eug
e 

w,t. 

i nlso reconnnend thut group or even departmental project should be 

,nnovatut The S(Jurce of funds shnnid be companies with rdated objectives. 



1.2i lntnrdlu!nr ShH.!C(/ts Tmlnlng fdnnual (2000) 

[4.1 \Virdess COlrnnunic;Jtion Principles und Pra(;tke~ 'fhcodorc ,S, 

\Virclcss Communkntlon Network StaHiag PI02 -... 104; nUl 293. 

357, 

lTE ()peration~v1nnual 2000 

PI. ·'\\l \:\f"'?<! ( .. , 1")(' (., •... J. 1> .. ~ n. . .. I., ".} , . \. ~ v! 

30 


