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Seat No.: _____                                                         Enrolment No.______ 
    

GUJARAT TECHNOLOGICAL  UNIVERSITY  

M. E.  Sem – IV Examination May 2011 

 

Subject code: 740401 

Subject Name: Wireless and Mobile Network Architectures 

 

 Date: 16/05/2011                                 Time: 10.30 a.m. -01.00 p.m.       

                                                                        Total Marks: 70 

Instructions: 
1. Attempt all questions.  

2. Make suitable assumptions wherever necessary. 

3. Figures to the right indicate full marks. 

                                                                                                                                                                                                                              
  

Q.1  (a) I. Define Following terms. 

i. Dwell time     

ii. Cell Dragging  

iii. Umbrella cell 

iv. Breathing Cell  

04 

  II. Why we prefer Hexagonal cell geometry in cellular system? 03 

 (b) I. What is the difference between IMSI & TMSI? Does the SIM carry 

this information? 

03 

  II. What is the function of International Switch Centers (ISCs)? What is 

the number called and what is the number in your country to call it? 

02 

  III. Draw block diagram of  WAP network configuration. 02 

    

Q.2  (a) Draw the block diagram of GSM architecture and explain function of each 

block. 

07 

  (b) Explain about Location tracking and call setup procedure in GSM. 07 

  OR  

  (b) Describe the various data services used in GSM. 07 

    

Q.3  (a) Explain in brief about Strategies for Handoff Detection 07 

 (b) Why is SS7 classified as common channel signaling protocol? What are the 

main elements in the SS7 architecture? Describe them. 

07 

  OR  

Q.3  (a) Compare soft handoff with hard handoff. 07 

 (b) What are the steps of handoff measurements in IS-41 intersystem handoff ? 07 

    

Q.4  (a) What are the design guidelines for WAP? What are the disadvantages of 

implementing TCP/IP directly over the mobile network? 

07 

  (b) What is GPRS ? explain its architecture and services provided by GPRS. 07 
  OR  

Q.4  (a) What are the main parts of the GSM SMS protocol stack? 07 

 (b) Explain the operation of  Mobile IP. 07 

    

Q.5  (a) Prove that for a hexagonal geometry, the co-channel reuse ratio is given by  

, Where N = i
2 
+ ij + j

2
.   

07 
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 (b) I. If a total of 33MHz of bandwidth is allocated to a particular FDD 

cellular telephone system which uses two 25kHz simplex channels to 

provide full duplex voice and control channels, compute the number of 

channels available per cell if a system uses  

(i) 4 cell reuse (ii) 7 cell reuse (iii) 12 cell reuse. 

II. Consider a cellular system with hexagonal cells of radius R= 1 Km. 

Suppose the minimum distance between cell centers using  the same 

frequency must be D =  6 Km to maintain the required signal- to-noise-

plus-interference power ratio. 

(i)   Find the required reuse factor N and the number of cells per cluster. 

(ii)  If the total number of channels for the system is 1200, find the   

       number of channels that can be assigned to each cell. 

(iii) Sketch two adjacent cell clusters and show a channel assignment  

       for  the two clusters with the required reuse distance. 

03 

 

 

 

 

04 

 

  OR  

Q.5  (a) A Cellular service provider decides to use a digital TDMA scheme which can 

tolerate a signal to interference ratio of 15 dB in the worst case. Find the 

optimal value of N for (i) Omni - directional antennas, (ii) 120
O
 sectoring , 

and (iii) 60
O
 sectoring. Should sectoring be used? If so, which case (60

O
 or 

120
O
) should be used? (Assume a path loss exponent n = 4 and consider the 

trucking efficiency ) 

07 

 (b) If a signal to interference ratio of 15 dB is required for satisfactory forward 

channel performance of a cellular system, what is the frequency reuse factor 

and cluster size that should be used for maximum capacity if the path loss 

exponent is (i) n = 4 , (ii) n = 3? 

Assume that there are 6 co-channels cells in the first tier, and all of them are 

at the same distance from the mobile. Use suitable approximations. 

07 
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