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Durat ion : 3 Hours Max. Marks = 1 0 0 
A n s w e r A L L the ques t ions . 

P A R T - A (10 x 2 = 20 marks ) 

1. Highl ight the p ros and cons of Frequency Divis ion Duplex ing a n d T ime Divis ion Dup lex ing 
methods for-cel lular access. 

2. Prove that for a hexagonal cel l geomet ry , the co-channe l reuse ratio is g iven by Q = V(3N). 
3. Find the far-f ield d is tance for a n an tenna w i th m a x i m u m d imens ion o f 1m and opera t ing at a 

f requency o f 900 MHz. 
4 . Determine the max imum a n d the m in imum f requenc ies received f rom a stat ionary G S M transmit ter 

that has a cen te r f requency o f 1950 MHz, g iven that the receiver is t ravel l ing at 100 km/hr. 
5. Compare the signal conste l la t ions o f Q P S K and O Q P S K schemes a n d snow the poss ib le 

t ransi t ions that can occur over ad jacent symbo l durat ions. 
6. Just i fy the necessi ty to conver t the modula t ion symbols f rom serial m o d e to paral lel m o d e in 

O F D M sys tems. 
7. S h o w the need for micro-diversi ty and macro-divers i ty in cel lular sys tems. 
8. Di f ferent iate between spatial diversity and spat ia l mult ip lexing techn iques . 
9. W h a t are the channel bandwid ths and data rates prov ided by the G S M a n d the IS-95 sys tems. 
10. W h a t is the need for adapt ive modula t ion and cod ing in wire less LANs. 

P A R T - B ( 5 x 16 = 8 0 marks ) 

1 1 . (i) W h a t are the reasons for hando f fs in cel lular sys tems. (4) 
(ii) Suppose that a mobi le is mov ing w i th a veloci ty o f 80 km/hr, a long a stra ight l ine b e t w e e n base 
stat ions BS1 and BS2 wh ich are separa ted by 2 kms. A s s u m e the base stat ion an tenna he ights 
are negl ig ib le compared to the d is tance be tween the mobi le and the base stat ions. Fur ther smal l 
scale fad ing is assumed negl ig ib le and the rece ived power at the base stat ions is es t imated based 
on the log-distance path loss mode l , w i th P 0 = 0 d B m , d 0 = 1m a n d pa th loss exponen t =2 .9 . T h e 
m in imum usable signal level for acceptab le vo ice qual i ty at the base stat ion receiver is P r i m i n = -88 
d B m and let P r , H o be the threshold power level for hando f f init iat ion. Cons ide r that the mobi le is 
current ly connec ted to BS1 and is mov ing toward a nandof f . The t ime required to comple te a 
hando f f once the handof f is init iated is 4.5 seconds . Determine the m in imum requi red hando f f 
marg in A, to assure that cal ls are not lost d u e to w e a k signal condi t ion dur ing handof f . A lso 
descr ibe the ef fects of select ing an improper hando f f marg in A on the per fo rmance of the cel lu lar 
sys tem. (12) 

12a. Dist inguish between large scale fad ing and smal l scale fad ing. Der ive a n express ion for the path 
loss using the 2-ray ground ref lect ion mode l and h ighl ight under w h a t condi t ions it may be used . 

l 



Using the a b o v e path loss mode l exp la in how you wil l g o abou t der iv ing the wire less l ink power 

budget , inc luding all the re levant fac tors . 

(OR) 

12b. Explain the t ime doma in and the f r equency doma in parameters that character ize the smal l sca le 
fading behav ior of a mobi le mul t ipath w i re less channe l . If a baseband b inary message wi th the bit 
rate 384 kbps is modu la t ing an R F carr ier using 8-PSK, (a) F ind the range of va lues for the R M S 
delay spread of the channe l for wh ich the received s ignal is a f lat f aded signal and determine the 
coherence bandwid th , (b) If the carr ier f requency is 1.8 G H z wha t is the coherence t ime of the 
channe l assum ing a vehic le s p e e d o f 6 0 km/hr, (c) Is the channe l fast fading o r s low fad ing , (d) 
How many bits are sent wh i le the channe l appears stat ionary. 

13a. Explain wi th sui table d iagrams the d i f fe rent blocks present in an O F D M transceiver and exp la in 
the s igni f icance of each block. S h o w the impact of increasing the number o f sub-carr iers on the 
power spectra l character is t ics of the O F D M signal . 

(OR) 
13b. Expla in wi th su i tab le d iagrams the t ransmi t ter and receiver for M S K modu la t ion scheme. C o m p a r e 

the power spect ra l character is t ics of M S K wi th that of Sunde 's FSK and Q P S K . 

14a. (i) Explain Select ion Comb in ing a n d Maximal Rat io Comb in ing Techn iques and highl ight thei r 
merits and demer i ts . (8) 
(ii) Expla in the n e e d for R A K E rece ivers for a C D M A b a s e d wi re less commun ica t ion sys tem. A lso 
expla in its usage for mul t ipath mi t igat ion and the sof t hando f f process in C D M A based systems. 

(8) 
(OR) 

14b. Explain the cod ing and decod ing p rocess involved in S p a c e T ime Block Cod ing using A lamout i 
Codes and h ighl ight the s igni f icance o f the channe l s tate in format ion. 

15a. (i) Classi fy the fo rward and reverse logical channe ls used in G S M . A lso expla in the s ignal 
exchange that takes p lace dur ing cal l setup using these channe ls , be tween cal l ing subscr iber , 
BTS, B S C / M S C a n d ca l led subscr iber . (12) 
(ii) If a normal G S M t ime slot cons is ts o f 6 trai l ing bits, 8 .25 guard bits, 26 t ra in ing bits and 2 t raf f ic 
bursts of 58 bits of data, f ind the f r a m e eff ic iency. (4) 

(OR) 
15b. (i) Highl ight the d i f ferent factors tha t a f fec t the capaci t ies of FDMA, T D M A and C D M A techn iques 

w h e n app l ied in cel lular mobi le commun ica t i on sys tems. (8) 
(ii) Given the following parameters for a CDMA based cellular system, calculate the number of active users 
supported per sector for a frequency reuse of 1; channel bandwidth B w = s1.23 MHz; data rate R = 9.6 Kbps; 
Eb/N 0 required = 6 dB; voice activity factor v = 0.4; other cell interference factor J3 = 0.6, power control 
accuracy a = 85% and gain due to sectoring X = 2.55. Compare with the number of active users per sector 
realized over the same BwOf 1.23 MHz, for a 7-cell reuse FDMA based system with a user channel bandwidth 
of 30 kHz. (8) 
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