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INSTRUCTIONS:  Answer question one and any other two questions. 
 

QUESTION ONE (30 MARKS)  

a) The following terms are often used interchangeably:  wireless computing, ubiquitous 

computing, nomadic computing and decoupled computing. 

Give your understanding of each term.       (4 marks)  

  

b) The International Telecommunication Union (ITU) is a key standards organization in 

telecommunications generally and wireless computing specifically. 

(i) Explain the need for standards in the wireless services industry. 

(ii)  Discuss the roles of ITU that are specific to the wireless communication services 

industry.          (8 marks) 

c) The first wir3eless service was broadcast radio.  In this application, information is 

transmitted to different, possibly mobile, users. 

(i) State any three properties that differentiate broadcast radio from cellular 

telephony. 
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(ii)  Explain how the properties of broadcast radio greatly simplify the design of 

broadcast radio networks when compared to the Wireless Local Area Networks 

(WLANs).          (6 marks) 

d) The wireless communication link differs from the wired link in a number of ways.  Give 

two such distinct characteristics of the wireless link.     (2 marks) 

e) A survey of 3,000 workers in a nine countries carried out by IDC, a research firm, for 

Unisys, an IT company, and published in July 2011 found that their use of personal 

devices to access business information had grown sharply, partly because of the arrival of 

tablets.  The study also noted that IT departments often greatly underestimate how much 

employees are using their own technology, including social networks and other web 

services, for work.  And it accused internal technical teams of frequently using security 

concerns to justify keeping tight control of decisions about which devices workers may 

and may not use.   Limiting your discussion to personal technology, propose ways 

through which you can bring order in organizations with the characteristics described 

above.           (6 marks)  

f) All wireless communications are supported by electro-magnetic waves and Figure Q1 

shows the electromagnetic spectrum. 

 

 

 

 

 

 

(i) Explain why frequencies in the UV, X-ray and Gamma ranges aren’t used for 

transmitting information. 

(ii)  State the frequency bands for the ISM bands.     (4 marks) 

QUESTION TWO (15 MARKS) 

a) Give your understanding of FDMA, TDMA and CDMA multiple access techniques.   

          (3 marks) 
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b) The European Telecommunications Standards Institute (ETSI) group initiated the 

development of a digital cellular standard that would become mandatory throughout 

Europe and was later adopted in most parts of the world:  Global System for Mobile 

communications (GSM).  GSM uses a frame structure in which each frame consists of 

time slots, each time slot contains 156.25 bits, and data are transmitted at 270.833 kb/s 

over the channel.  Find: 

(i) The time duration of a bit  

(ii)  The time duration of a slot 

(iii)  The time duration of a frame       (5 marks) 

c) A wireless cellular phone operator is assigned GSM900 frequencies Nfff ,...,, 21  for use 

in the network.  

Show diagrammatically the frequency re-use for a 7-cell (hexagonal) pattern/cluster.  

Indicate on the diagram the minimum distance between centers of cells that use the same 

frequency band (i.e., frequency reuse distance). 

Further explain the importance of the frequency re-use concept in cellular communication  

(7 marks) 

 

QUESTION THREE (15 MARKS) 

a) The Wireless Applications Protocol (WAP) is the worldwide standard for providing 

Internet communications and advanced services on digital mobile devices; it is an 

open, global specification that allows users of the referenced digital devices to access 

and interact with the Internet, intranet and other extranet applications and devices. 

(i) Give a brief discussion that justified the need for a wireless applications 

protocol. 

(ii)  Discuss the role of the following components that are part of the WAP 

architecture: 

(I) WAE; 

(II)  WSP; 

(III)  WTP          (9 marks) 

b) Fig. Q3 shows the protocol structure for a WAP and an Internet/Intranet environment.   
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Focusing on the pull-operational mode, explain the operational of the shown components.   

           (6 marks) 

QUESTION FOUR (15 MARKS)    

a) You are tasked with designing modern (GSM) wireless network to provide voice, video 

and other services needed by modern business.  A key feature in the design is 

survivability – the degree to which the network maintains its functionality in the wake of 

failures.   

(i) Propose some of the key strategies for survivable network design that you will 

incorporate in your design to provide survivability.     (6 marks) 

(ii)  Determine the traffic intensity (that is, Erlang loads) on a system for the following 

cases: 

(I) An average call lasts 200 seconds; there are 100 call attempts per minute. 

(II)  There are 400 mobile phone users in a particular cell.  Each user makes a 

call attempt every 15 minutes, on the average.  Each call lasts an average 

of 3 minutes.         (5 marks)  
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b) You are tasked with designing a large wireless LAN.  Identify and justify the key factors 

that will be critical in producing a successful design.     (4 marks) 

QUESTION FIVE (15 MARKS) 

Fourth Generation (4G) wireless networks are receiving a lot of attention from researchers, 

wireless carries, device manufactures, and mobile users. 

a) Discuss the vision of 4G commercial cellular networks and today’s reality on the ground.   

(3 marks) 

b) Discuss 3G and 4G commercial cellular networks based on the following factors 

(i) Access protocols 

(ii)  Reliability, QoS and Performance 

(iii)  Key Features and Access Capabilities      (9 marks) 

c) Highlight some applications of 4G commercial cellular networks and barriers to the 

adoption of 4G cellular networks.        (3 marks)  

    


