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Designing and developing Multi-Rate Multicast Congestion Control (MR-MCC)
protocols is very interesting and challenging because there are many goals to be considercdv,
including TCP-friendliness, fairness, and responsiveness. These goals are very important
and have been targeted in designing and developing MR-MCC protocols till now. This
thesis proposes to improve an _efficiency of MR-MCC protocols for two aspects, inc_lnding
résponsiveness and TCP-friendliness. For the first aspect, we ftry to increase the
responsiveness of MR-MCC protocols by combining a neural network technique with a-

Packet—pair Probe (PP) congestion détection technique. This helps predict the bandwidth
| availability and assuage the IGMP leave latency problem as well as improving the
smoothness. For the second aspect, this thesis redefines the TCP-friendliness by
considering the number of receivers instead of always using bandwidth less than or equal to
TCP. The suitable bandwidth share between multicast and unicast is calculated by using a
logarithmic function of the downstream receivers developed on routers together with the
prediction of bandwidth availability at receiver-side by an Explicit Rate Adjustment (ERA)
algorithm. From our experimental results by using a network simulation package (NS-2),
they demonstrate a better performance in terms of bandwidth allocation between multicast

and unicast.





