
6. /2 
I A m m e  a binary htstreamitobemodnlated onan RF carrier. Sthe 

baseband bit h-enm hss a data rate d 1 Megabit p a  smond, then: - 6  

(b) What is the rbsoluta bandwidth of the 
p h  are wd. for o = 11 AMurne BPSK is wed. 

(d) If a timing jitter of 10-a mcon& exists at the receiver and raised a h e  
rok& nub= u e  uad. dl tbe detector mwrhnu intnsMlbol intufaen- 

peak bequmcy deviation, G? 

# 

( f )  For GMSK rnoddatio~~ using BT 5 0.5, how spectral sidelober 
occar? 
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Frequency response of mmsed cosine filter 
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x 10' Impulse response of mked cosine filler 
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time (s) a- - 0.35 Rs - 24.3 ksps x lo4 



=> H ~ l f  1 = exp ( -d2fz )  = exp (p(;3.7rx/0-~{') 



Frequency response of Gaussian pulse shaping finer 
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frequency (Hz) Rs = 19.2 ksps . rn4 - .- , x lo' Impulse response of Gaussian pulse shaping filter 
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(b) time (s) RS = 192 ksps x 10- 

Fig- (a), (b) 





so the processing gain is PG=T,/Tc= 1.2288M113k = 94 

Assume BPSK, 

For actual IS-95 system, some coding overhead is added. So the bit rate is 19.2kbps, and since 
QPSK is used, the base band rate is thus 9600bps. This gives out PG=l.2288M/9600=128. The 
corresponding BER is: 



ql& g r  solving Problem b. l b  

To evaluate the probability of error, P., of a mgnal in flat Rayleigh fading, 
simply weight the PC by the conditional likelihood of the signal being a particular 
value. That is, 

(error /specific Eb/No) -P (specific Eb/No) d 
* 

O in text books - AWGN 
where the probability density of the hding Eb/No is given as the square of s 

Rayleigh distributed r.v., which is essily shown to be exponential, eqn. (6.15g. 
If we let X = random Eb/No due to fading and let a2 denote a chi-square 

(exponential) r.v. with the pdf of a squared Rayleigh distributed voltage, then 

Let's let 

- Eb Eb . r = a2-, the average value of - 
No No (3) 

Then: 

is the value of P, in flat slow Rayleigh fading. 



Hint: Derive the p.d.f. for 

where Ea/No is a constant and a M byleigh, and you get (6.154, an exp* 
nential PDF. 

Note a table of integrals can evaluate ( h n .  1) where 

1 
7 = - for nonwherent FSK 

2 (7) 

v =  l for DPSK (8) 
and 

/3 = : coherent FSK 

P = 1 mherent PSK 

A table of integrals can show: 

OR - if not closed form, uee numericai integration for specific dues of r. 



We can treat the system as synchronized because they are in the nearby local area. 

Using formula 6.144 and 6149, we can plot the curve for BER vs. K. Please note that you should 
use the exact expression of 6148, not the approximation expression, so that you can observe the 
change of the curve. A sample code in Matlab is enclosed. 

When K=25, BER is above 0.2, which is redeemed as unacceptable because we need to apply 
significant coding scheme to reduce the end user BER. However, for the homework, any 
reasonable justification about number of acceptable users will be credited. 

Sync. Sys. 

0.25 5 

Deuce Number 

6.27) See tXp MAT LA^ ,pyrm 76-27 .m ~ d F $ - f ~ - 2 7 ~  


