Telcom 2720  Cellular and Wireless Networks
                         Homework 4                                  Spring 2008
1. A mobile terminal measures signals from four base stations as a function of time. The times and signal strengths (in dBm) from the samples are given in the table below. Assume the mobile terminal is initially attached to base station 1 (BS1). The mobile and BSC make handoff decisions by considering the signals from the base stations after each sampling time. For example, if just RSS is used, just after t = 12.5s, the mobile terminal would be connected to BS3. On a plot, show the handoff transitions between base stations for each of the following algorithms as a function of time. If a condition is met for more than one base station, assume the best one (strongest RSS) is selected.
a. Received signal strength (RSS)

b. RSS +  handoff threshold of –60 dBm (i.e., only handoff is current BS RSS drops below –60 dBm)

c. RSS + hysteresis of 10 dB (i.e., only handoff is the RSS of  another BS exceeds current BS RSS by 10 dB)

d. RSS + hysteresis of 5 dB + threshold of –55 dBm (i.e., only handoff is current BS RSS drops below –55 dBm and RSS of another BS is 5 dB greater than current BS)

	Time(s)
	0
	2.5
	5
	7.5
	10
	12.5
	15
	17.5
	20

	BS1
	-47
	-57
	-52
	-55
	-60
	-62
	-60
	-65
	-64

	BS2
	-59
	-56
	-55
	-54
	-52
	-51
	-49
	-60.5
	-52

	BS3
	-70
	-72
	-75
	-70
	-58
	-50
	-60.5
	-62
	-75

	BS4
	-72
	-71
	-65
	-60
	-55
	-53
	-50
	-49
	-56


 Table of RSS as measured by mobile at different time points

. 
2. Someone uses a conventional wired telephone in Pittsburgh to call a person who subscribes to AMPS mobile cellular service in New York City.  The mobile subscriber is roaming and the telephone has recently registered its location in Burlington, Vermont. Describe the communications that take place among the fixed telephone network, the home system in New York City and the visited system in Burlington, Vermont
3. Consider a mobile that has a call that starts while the mobile is located at position X in the figure below. The mobile accesses the system via a cell attached to MSC A. Describe the sequence of intersystem handoffs that occur as the mobile moves to positions 1, 2, 3, and 4 in the figure. 


In GSM a physical channel is a time slot on a ARFCN carrier. In contrast a logical channel is a portion of a time slot or a full time slot on a physical channel used for a specific network control and operation purpose.

4. For a GSM system answer the following.
(a) What is the difference between a logical and physical channel?
(b) Why does the proper response to a challenge verify the identity of a user? Why is the SRES, RAND, KC triplet discarded after being used only once?
(c) What is the percentage overhead (tail bits, guard bits, training bits, etc.)  in relation to data in a normal GSM traffic timeslot.
(d) If a GSM user has a call in progress on a full rate traffic channel and receives a SMS message, the SMS message is sent to the user over the slow associated control channel (SACCH). The SACCH uses one slot of each 26 slot traffic multi-frame. If a SMS message consists of a 140 byte payload with a 20 byte header – determine how long it will take the mobile to receive the SMS message.
(e) When does GSM use the stand-alone dedicated control channel SDCCH? Other cellular standards do not have this type of channel what are the advantages and disadvantages of the SDCCH approach? 
(f) What is the function of the SIM card in the GSM phone?
5. Consider an IS-95 network 

(a) How many physical channels are available in each IS-95 carrier? What type of coding separates these channel from one another?  
(b) What purpose does  the timing offset in the PN sequences of the base stations serve?
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