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Transmission Rate for Flow Control
in ARQ-based Reliable Multicast Systems

NAGATSUGU YAMANOUCHI, ' TETSUO SANO,?2 TERUJI SHIROSHITA®?
and OSAMU TAKAHASHIM

IP multicast has recently been studied as a medium for large scale information distribution,
and especially, reliable multicast technologies have been developed for distribution of mission-
critical information. This paper discusses a method for determining the data transmission
rate of the multicast sender with retransmission capability, given that the link capacities and
terminal processing capabilities vary among receivers. In the Internet where the link and
terminal capabilities vary, a reliable multicast sender often transmits packet at the speed of
the slowest receiver to avoid packet losses, which implies a longer transmission time. Contrary
to this, we can select a faster transmission speed, which causes some retranmission due to
packet losses, but results a shorter transmission time. Even with the extra time for retran-
mission, the time reduction due to the faster transmission speed possibly results a shorter
overall transmission time. To prove this possibility by simulation, we developed a packet
loss model due to overflow, a retransmission model, and a link/terminal capacity distribution
model. The results show that the minimal overall transmission time is obtained at a higher
transmission speed than the minimum receiver capacity, and the packet losses at that speed is
not very large. The uniform receiver capacity distribution case shows a 0.9% faster minimal
transmission time at a slightly faster transmission speed than the slowest terminal. The re-
transmitted packets are 0.8% of all the transmitted packets. In the normal distribution case,
the transmission time reduces 2-10% depending on the distribution, and the amount of the
retransmitted packets is 5~7%, which will be acceptable in many cases. This implies that our
transmission speed selection policy is acceptable.
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Normal Receiver Distribution (mu:1.6Mbps/sigma:0.4Mbps)
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Fig.8 Retransmission performance for normally
distributed receivers.

Normal Receiver Distribution (mu:1.6Mbps/sigma:0.13Mbps)
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Fig.9 Retransmission performance for normally dis-
tributed receivers with smaller standard deviation.
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Normal Receiver Distribution (1.6Mbps/0.13Mbps) with alpha
‘Elapsed Time.
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Fig. 10 Retransmission performance sensitivity to
additional packet loss rate.

Normal Receiver Distribution (1.6Mbps/0.13Mbps) with beta
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Fig.11 Retransmission performance sensitivity to
additional packet retransmissions.
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