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Abstract: It is vital to implement multicast congestion control in networks as multicast improves the link’s
transmission efficiency, but it is apt to cause network congestion. However, multicast congestion control designed
for Internet isn’t fit for Ad Hoc networks, due to the following features: (1) multi-hop wireless-based transmission
resulting in the contention relationship between flows in both the time domain and the spatial domain; (2) and
frequent node mobility leading to the time-varying network situations. In this paper, the notion of the link’s
interference set is introduced to describe the characteristics of the contention relationship between flows, and a
nonlinear optimization problem is presented to formulate the multirate multicast congestion control problem for
small time interval where network situations can be regarded as time-invarying. The penalty function method and
the subgradient method are jointly applied to obtain the optimal solution, and thus the distributed iterative algorithm
is proposed. On the basis of this distributed algorithm, an adaptive congestion control strategy for multirate
multicast sessions (AC*M?) is proposed to cope with the time-varying network situations, by means of network
status detection and receding optimization. Simulation results show that the proposed distributed algorithm can
quickly converge to globally optimal solutions; and, compared to the AIMD algorithm in TCP-Reno, AC?*M? is more
adaptive to time-varying network situations, and achieves better network performance.
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Table 1 Comparison between the global optimum and the solution by the proposed algorithm
x 1 R PR Sk 1 iR L

Variables Global optimum Solution by the proposed algorithm Relative error (%)
X11 333.3874 3321191 0.380 4
X12 333.2251 333.889 7 0.199 4
X13 487.024 3 484.298 0 0.559 8
X14 269.463 5 267.8959 0.5817
Xo1 556.423 5 554.253 9 0.389 9
X22 553.765 5 554.712 9 01717
X23 243512 2 249.143 0 2.3123
X24 2435120 249.039 0 2.2697
Total utility 47.0315 47.024 1 0.015 73
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Fig.3 Rate of receivers in groups S; and S, (AC?M?) Fig.4 Rate of receivers in groups S; and S,(AIMD)
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Table 2  Average total utility and relative error of receivers (Comparison among global optimum, AC?M? and AIMD)
R 2 PO T E R RO 2 (A R AR AR . ACPMP I AIMD 2 [H] 1 L)

Network situation First stage Second stage Third stage
Average total . Average total . Average total .
Algorithm utility Relative error utility Relative error utility Relative error
Global optimum 47.0315 0 48.852 1 0 49.701 8 0
ACM? 46.928 8 0.218 4% 48.676 1 0.360 3% 49.507 5 0.390 9%
AIMD 40.312 9 14.285 3% 40.509 1 17.078 1% 41.022 1 17.463 6%
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