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1 Objective

To model Rate Control Protocol (RCP) under short-lived flows and analyze its stability and performance.

2 Background

RCP is a congestion control protocol proposed when the network is dominated by short-lived flows. While
in TCP, flows reach to their equilibrium rate incrementally using the implicit feedback signal from the
network, in RCP, routers explicitly assign rate for flows based on the current congestion along the flow
path. This shortens the convergence time and greatly reduces the flow completion time for short flows. We
have evaluated the performance of RCP by simulations and demonstrated that RCP performs significantly
better than TCP in terms of the flow completion time.

3 Motivation

The stability of RCP has been studied for long flows. It was assumed that the number of active flows remains
unchanged (flows last infinitely long time), and the stability is dictated by the dynamics of flow rate and
queue length at routers. In a real network, however, most of the flows are short and they arrive randomly
and depart when they are finished. In this project, we would like to characterize the stability region of RCP
and model its performance in a stochastic setting. Stability can be defined in terms of the number of active
flows, while the performance metrics will be the average queue size and average flow duration.

4 Tasks

• Modeling the dynamics of the number of active flows which is governed by the random flow arrival
process and RCP congestion control.

• Analyze the stability of the model and obtain the stability condition.

• Validate the model and the obtained stability regions by comparing with simulation results

5 Schedule
Week of: To do:
April 12:

}

Finding an appropriate model for the system
April 19:
April 26:

}

Analyzing the model
May 3:
May 10: Prepare intermediate report (Due on May 12)
May 17:

}

Validation with simulations
May 24:
May 31: Prepare Final Report (Due on June 3)
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