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1.  At the start of 21st century, the wireless mobile markets are witnessing unprecedented growth fueled by an information explosion and a technology revolution. (A) Explain (1) the trend in the radio frequency (2) the trend in the mobile network area. (B) The first-generation cellular wireless mobile systems were analog and were based on frequency-division multiplex (FDM) technology. Explain why it was once projected by some that the cellular industry could only see limited growth. (C) To facilitate the rapid development of 3G wireless mobile standards, two programs were launched to deal with the UMTS (W-CDMA) and cdma2000 standardization. Both of the system could utilize 5 MHz in each link using frequency-division duplex (FDD). Can you explain why the initial CDMA2000 system utilizes 1.25 MHz bandwidth in each link? (D) To deliver an Internet connection wirelessly, good packet-switched networks are desired. This raises the question as to whether voice over IP will be feasible and an all-IP wireless network possible for efficient delivery of both voice and data once data traffic is comparable to or more than voice. Provide the major challenges for an all-IP wireless network for both voice and data?

2. (A) Discuss the similarities and differences between a conventional cellular radio system and a space-based (satellite) cellular radio system. What are the advantages and disadvantages of each system? Which system could support a larger number of users for a given frequency allocation? Why? (B) Today, airplanes seem to be the last remaining islands where mobile communications and Internet access are not available. Do you have any solution for deploying the mobile communications and Internet access in the airplane?

3. Describe the difference between ad hoc (multi-hop) mode network and cellular infrastructure (single-hop) mode network. Which one could be deployed dynamically? Which one might require distributed schemes? In your opinion, is that possible the next generation network will be infrastructure-less, self organized networks?

4. (A) Ubiquitous Computing was described by Mark Weiser’s seminal 1991 paper. Can you explain why the implementation attempted by Weiser fell short? (B) The research of pervasive computing subsumes that of mobile computing, but goes much further. Offer 4 additional research thrusts pervasive computing incorporates into its agenda. 

5. If a total of 30 MHz of bandwidth is allocated to a particular cellular telephone system that uses two 25-kHz simplex channels to provide full duplex voice channels, compute the number of simultaneous calls that can be supported per cell of a system:

(A) FDMA

(B) TDMA with 8-way time multiplexing

     Assume that additional bandwidth is reserved for the control channels.
