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SECIION A

Th.E h rhF mol'iL sbd.rds ldopi.d 6y th. Ithdjmd
Teltumunidion Unjo. (ITU) for fte bhdiod Mobil.
Tel€munisrion - 2000 {lMT 2000). Chl* oy oe or $o shdard in
6ns of ns mi8rtion pdrh, 6inimum d.L mte. adopred counui$/ Egion ud
mdripl. e@$ i4bnique uen.

cderal P-l€! Radjo Sdie (GPRS) povid.s GSM mtmrt rirh po.kd
d& neNcr caDNbiliries. D$u$ rh. advohgB of GPRS @mpoEd to dab
{6 R a! 

'irabl. 
in dF orisinjl clobol syir.m for Mob,l. 

' 
GsM r \die

anrlyr lE so@ md rlF .ff@l of cEh&rcl ln@f.Mcc (ccl) dd
Adj&. ChuDcl In@rreFn@ (ACI) in €lhld d.sign

Fi.d dE minimum cluq sia, n-, fr a csM stsh sitb mininun diq
b in6{.rw. mio (c/l) ot |I dB. asuft D..p!8r!id lc d)ltMt n = 4
.nd th. mobiL is la&d .quidisttE ion .vdy ilkfdi4 be sfiid

Cdculd. rh. co{6alml Rds Facbr (Q) for $ystln in Q2(b)

D.nnc uE meuing of DoDpler EI14L

Dedni* th€ 'ui'|M 
sd mininM sped.l f,!qqd6 @iv.d nu a

shioE GSM l]unier thrt hs r .j*r ft qll@y.xerlv l9t0 MHz
Asui'e rhd the e.ivd is hv.Uing d sp..is of lm lctlu.

QI

(c) Dr.' lhe niBt{im palh fsn 2G CSM b 36 Unieersd Mohile
T.lsmlniclbd Sytu (UMTS)

Q2

Q3



a4 Fcqltry nodur{ion CM) b ih. rd !.9ulr rr.loa modulotio rchn4E
usd in mobiL Edio sF€tu. CINify rwo !d!beg6 and disdv$b8.s of
FM ovd mplilude nodulorion (AM).

Find rh. lict zN N$in3 RF b.nd*idn of . Mguhr plle whicb ba
I, = 41.06A. CoDp@ (his ro UE bandwidd of. Fis.d 6irc fild pule
wilh tr = 4l.064 ad z - 0.3t.

llus@ ttE di!s@ thsl cd shar rh. mtdson rtMB fftqu.ncy div'sim
nultiDL ec.$ (FDMA), ti@ division multipl. N TDMA od cod.
divisid nultipl. 6 CDMA.

Q5 Eiphid rh. l.@ of t|m*b.id .d sid.bond stdeG lnd
uir.l6 @Fduidion svscm.



SEICTION B

Holdovd or hr.roff i d impotu. *tivry i allult dsdt. D€.tib.
THRIE (3) mn'm s@i6 i! 6SM sys@ *b@ hlldoff h .x@ted dd
lGt $. omp.cnB involvcd iD .rcb sedios.

Mohil. A$ist d thdoyer (MAflO) is . Ehniqu. oploy.n by CSM systm
ro noid h.l|dos pllEs. Dsvd hov lhis EhniqE *dts in GsM

(3 @ls)

Hsndov.r EquB tb. elllle |@olt ro tufa th. .dl finn ffi ddio
churcl b anorhd Edio choftl. Point dt dE sEps thd shoDld b. uLq bv a

mbil€ d*dt b cns@ rhd @h hrdovd is suc@$fully exdur.d &d no

cdl is lod duin8 h,ndovd pracsr. 
,, *,

A GSM stem wirh clustr iid of lou {4) is allda&d 3 MHz of fr.que'cv
ban<tridrh ic its foeald chdoel. Tho sys@m .mploys rh@ (3) s@bren

elh wirh ch eror bivi.3 oSEy tb. s.m nmb€r ol chdrel Dui.e
F:l hou. d chat b *Br.d b mI? rvo t), elt thd br.d fot rb.ur l@
wd! ad $d rh. \jsm n {rarSlcd fd blctunr F.h.bilitv of !S r a

bl@k call lo$ sFLm. Dddnirc,

(i) th. .umb- of avdlabt. phFicd dd logical cldftl i. 4b *or t.

riir the mMroi balir s.md.d by 4h cli6r duinS p.il hou and

rdu $. msmum omb.rol cl@b dwcs be rn. inone I l,cl4tr

Q6 (!)



a? Fxplain th. folloNing pbpaealio rehoin El0Ld io mobilc ndio

considcr thc follosins $edio:

A lO n.Er hi8h b.e dim lr!|Mits 5 W 6f sigEl towcr 6ing om.i.
diEtioEl stlN virh srin of2-6 da ovd a trdim. a mobil€ *ation,
lNstel smc dtre owly fo6 th. bc slotion, h tudiving siemb fiom lh.
be slarion *ilh a 2 dB di.nD al L5 ftt r h.iglll. OFiiins fEq@ncy is at
900 MHz dd atedge rcie fld is ll0 dBn. MininM Eeit.i sigal
ffiSrh d th. hobih n io. slEll nol alll telfl _m dBm for rh.
.ffuidid 10 be €soblisLd.

(i) Find rhc mdinum di$@ b.iwcn the nobile shrio..nd th. bas

(ii) Find th. sisr.l 10 Ni$ mlio if th. doltih darion is leat d d rh.
disilm fMd in Q(bxi).

(iii) lftnc sldn n dcsis!.d b povid. @v.dg. b d ag apFDx'mEr,
IOOO ko:. fnd {E ninim@ nmb.r oa@ll tnd clu*r io p@vide full
@yed8. to lh. ag. Asm€ clustcr of sizc ol4 h.h6h lot rhc

Hora n6d.l is 3iv.n 6 bclo*l

Ls=69.55+26.\6lo9f I1.821os4 a(/t,) +i'14 9 655144)logd
with a(rr)=(l.lLos/ 0.7)r*-(l.56log/ 03)

e d€relo!.d b slFi6olly nrsd mobil. indmr Flgagdio
suoh nod€ls .e n@ssry to *timte dF p@posalio lo$ in lhc



a6 Sr'@ vhy imp{l$ csrons h usful in chsncl ch.l@nabonl

(i) Prrrc th, . mobiL irio cbml co be nod.ldl a : li'g
lil6 *ith 6me vartiq impuis EspoN,otsi&t rh. w
wh@ tirc veianon is d@ sbicd, io twivs ndion in spF
a shown in Fisw Q3(b).

(ii) wna rou 6 mlud. rtun your povins i' QGIi)?

coNdd r G @tu of FOUR (4) ditLrcd ItT6 of sndl eale fadi'8

ae (a) Moddos is iIE prtBs ol ocodin8 infdion fom r nBr.a. s@ 
'n 

a

nuM suibbl. for hsnisrio:

(D ldertify nodddon Kh.d used in GSM sFr.m

(i, Usi4 suieble 6gG, s.llz @hniqu€ rh! N
.he modulltid stnd.

aFn li.m TDMA, 6SM als .frtloys dov htqll4v h.ppins Erploin *hv

(4 ndkt

mMA/ FEt@rt diYition duplcing (FDD) ard TDMA/ Tic diYnto
dupLrinA qDD) ffi M pcsible nbdas of TDMA s'*m Utina sui[tle
firuE, compaE bdh 3)s@n' 

([ nd9



Qlo (d)

L4tt)

FiguE Qlo(a) shows a poq$ dcl.ay prefiL for , @tuin outdoor ch{n l

(n)

Whsr tlE !l]@ rcs d€lry, .16 {rchy sprad dd m &lr, sperd is

t"r. >Pa,n, , }a'i ZPQ4

'=fr=t,- "'=

sd cofttdion > 0,5, t - l

(166!rtt

It BPSK nodularion i us4 *hal is 6e lruimm bir nt d'! cm b.
sd rhnu8h rh. cbrml wirhot n .di4 t .qudizer?
Esn'@ |hc 5Os @lt€G bedwid.h of rt. chaml.
Rdomnend veld thi$ chu@l t suikble for OSM sericc wi.hour

Find thc rhoEri€d ouimum de mG lncr cu bc suppdcd in { 2m lHr
cbDnel ra. sEMl rGnoie Elio (sNR) of r0 dB. comp@ this vdE wit]' rh'
*nut d& e for cSM sysh. 

(4 l]ds)



FINAI- EXAMINATION

FTCURE Q3 (b) : Mobile rirtio ch@l s : fldio of rin. Md spc€

P,G\

odB -T

| 
.",,",

-10 dE

-20 dB

-30 d8

d

r(.t,o n(ir..t s4@t ot P^ilid d
hld,o dann l inPuhe E:PoN.
! wLxitY l6sw .oBtdn,
d dkbac. 6xn position)

$atial pNition

05

FICURE Q l0(r): Por.r D.lrY Poftlc
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Ed.no B (BnLd c.rr. cl..6d)
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