We have two projects.

1. High Speed Data over UMTS Systems - Design and Implementation Phase

Project Highlights:

We are aiming at significantly reducing the severe impact on the performance of end-to-end TCP error and congestion control schemes of the inefficient cross-layer interactions caused by events occurring at RLC layer of UMTS system. These events include packet losses due to transmission error and increased packet transmission delay caused by PLC layer error control. As the TCP/IP protocol suites were originally designed for a reliable wireline network, some fundamental assumptions made on the protocols are implied not true for a wireless data network. The situation is getting worse with the new trend of multimedia communications where strict QoS is required. We plan to determine both TCP layer and RLC layer parameter settings to optimize the overall performance. To reach the goals, stochastic modeling, probabilistic analysis, statistical inferences and discrete-event simulation approaches will be used to develop, analyze, evaluate and optimize the algorithms and mechanisms.

Milestones:

(1) July, 2003 - Oct., 2003, Specifications of new challenges for UMTS systems. Define and propose new radio resource management schemes and corresponding packet schedulers for call admission control, resource allocation in UMTS systems.

(2) Nov. 2003 - Feb. 2004, Simulation analysis of the proposed new schemes and schedulers.

(3) March, 2004 - June, 2004, Performance analysis of "TCP/UDP/IP" over UMTS systems - conduct analytical and simulated performance evaluation of the proposed parameter settings Optimization of TCP layer and RLC layer parameter settings.
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2. Packet Classification Algorithms

Project Highlights:

This research is aimed at developing and implementing performance packet classification algorithms in a fast packet switching router. It is beneficial for developing new architecture of the router, which are optimized for integrating new algorithms.

Nowadays, there are many alternatives to implement the IP lookup/packet classification in hardware. Typically, we have choices of on-chip SRAM, on-chip DRAM, off-chip SRAM, off-chip DRAM and CAM. The architecture can be pipelined or parallel. There are also tradeoffs between memory bandwidth and logic design complexity. How to achieve an optimal design among these parameters needs original analysis and development.

Milestones:

(1) Jan 2003 - Feb 2003, Study and survey the hardware capacities of packet classification engines.

(2) March 2003, Suggest improvement of variants of the newly developed algorithm.

(3) April 2003 - May 2003, Implement the improvement or variants of the algorithm suggested in previous stage

(4) June 2003 - July 2003, Test the improvement of variants of the algorithm.

(5) Aug. 2003 - Sept. 2003, Document and submit for publishing of results based on the above research.

(6) Oct. 2003 - Dec. 2003, Feasibility and necessity study for developing another new packet classification engine. Develop the new algorithm if needed.
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