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Do all problems 

1 	Assume the switch in Figure 1 is part of a home system for both calling and called 

parties. Explain clearly the paging mechanisms using the scenario in Figure 1. 

{-fl'ILll_lIVY1E1-- g113):iiii switch 114 Figure 1 1,111-beh1,61A11J@J home system kVIiii 

tiql,ion (Glliiwnil) LL 	rThnLion (e1nJannynl) wo`iu-ionavin paging 0 CriNrffql 
RI 41 

LLNITql Eili1Plifi7111:4a111,13 Figure 1} 

(6 points) 

Figure 1 Two cellular-phone calls 

2 	Explain the registration process of a mobile station (MS) using a scenario as 

shown in Figure 2. Suppose that the home system of a mobile user is in 

Morristown and this user moves from a visited city (New York) to another (Los 

Angeles). 

{-qinatlaiv116- wab]JnonIzu-nbf115 registration 412.1 MS Iqq.J1cITIPliflIJC4011,1-b 

Figure 2 g3J1,1FIT1 home system °110,10111111(il1IYil,f1014ii7Ejl1-b Morristown LLa:-.0i 

ImiiiArvidAmAcivinalal New York 11_1E1.1 Los Angeles} 

(4 points) 
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Los Angeles, California New York City, New York 

Morristown,New Jersey_ 

Visitor Location Register 
C77.7: 
NEW 
VLR 

Home Location Register 

Figure 2 Registration process 

3 	Explain the call delivery process of a mobile station using a scenario as shown in 

Figure 3. Assume a wireline phone attempts to call a mobile subscriber in this 

scenario. 

{-41L1,1i&IT116- \leillIEJ call delivery process 1101 mobile station 

C401114, Figure 3 0111:i11-11Y1TiIAIYTIAUUleil'N'inINMEJ-13.11117LiOnr,111TirliiiAIYILflA01-1 

11444'"11flINI640.111} 

(4 points) 

Figure 3 Call delivery process 

4 	Discuss the similarities and differences among FDMA, CDMA and OFDMA 

{4-1611iaivnLi- wg-n- unnfiTaimilauLLaz.q-nmin,ilulzwinl FDMA, CDMA 

OFDMA} 

(6 points) 

5 	AMPS is the first generation (analog) cellular systems based on FDMA. Consider 

the AMPS forward (downlink) control channel. It has an effective data transfer rate 

of 1209.5 bps. In a typical AMPS system a maximum of 30% of the forward 

control channel bandwidth is dedicated to paging, a PAGE command requires 28 
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bits and on average must be repeated twice before receiving a response from the 

mobile. 

{-flnullatyd- AMPS "io7.:-,uuIrTFTIAlyivroadnfumuLLaurjonlvoi 1 Ci*-11-mult 

414,3-rnal FDMA 17■1111-1,11i016-RJAIlt141-11Jf,11.11J1-1, Downlink 1J6.1 AMPS 

IINXnjt-In 	effective data transfer rate ci 1209.5 bps TqlEJ)71')1,9J 7t1.11J 

AMPS ail 30 % 1101111.11-1,4UYIclialillq11114111JTJ1J14,  downlink 	paging 

q116.1 PAGE LNiazi-IX1k1T1'17 28 iN1 LLaziqmi1711J 3:1"flk.1,91'16-',1 PAGE 2 

a. What is the maximum number of mobile terminating calls per hour that 

the system can handle in a geographic service area based on paging 

capacity. 

{- 1'111110I 	WW*11,b-J1-1,11-1/1flql°11N mobile terminating calls per hour 

9171',UUMMInn-111,41441,tittilrinnIrtinlig1Fnaq1{1114,41,,Tntal@l 

paging capacity) 

(4 points) 

b. If a geographic service area is divided into 10 paging areas of roughly 

equal load and when a mobile terminating call request is received only 

one paging area is paged, 

{4-1-1661laIvnET- ii-ani.1414,111thfirmyrilnilvnggoorniht,  10 paging 

areas fiallvlanyh 	tilt 660:01014151.1 mobile terminating call request 

rioNEAvrtil paging area 6Yi-111-14.finil page} 

i. what would the system paging capacity be? 

system paging capacity} 

ii. What are the drawbacks of this approach? 

'ffailEn101111aVthia@:,-111 

(4 points) 
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6 	Consider the M/M/1 queue. Denote the mean customer arrival and service rates 

as A. and ,u respectively in the units of customers/time. Using the flow balance 

approach to determine L, W, Lq  and Wq. 

{-fini,WOIYIET- `171'17tin M/M/1 queue fl'IMAO,v1" 2 u 	,u 11Y11-6 mean customer 

arrival rate u, 	mean service rate (r3J414iii Itii:11,11-1,-)EiL111-t customers/time Wli 

flow balance approach vn L, W, Lq  tract Wq} 
(12 points) 

7 	Discuss how an ATM network allocates resources to different types of traffic 

(CBR, VBR, ABR and UBR) simultaneously during a steady-state period of time 

(no additions or deletions of virtual channels). 

{-qiiLLIJalwnET- lignutnErj-uffimilu ATM ril'in-i7o6-111,7111n-Iliall. yli--vlinnl 

liariliTnAlrAinviainvialEmilm (CBR, VBR, ABR and UBR) vli'mJ 9 riulvoi-aman 

steady-state (1,3:131M707411400qi virtual channels)} 

(10 points) 
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