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ABSTRACT

As the multimedia application traffic takes more portion in the internet traffic, it is necessary to control the
network congestion through the congestion control protocol. In addition, the QoS-enabled networks such as
DiffServ become an indispensable technology when running the multimedia applications. However, the previously
proposed end-to-end congestion control algorithms take the round trip time to react the network congestion. Thus,
as the RTT becomes larger, the reaction against the congestion gets delayed further, while the network
congestion gets worse. In addition the performance of end-to-end congestion control algorithm is degraded if the
QoS-enabled network runs the congestion control mechanism in the network level without any coordination
between them. In this paper, we propose the early rate adaptation protocol for the DiffServ network, which
effectively links the congestion control algorithm at the host and the congestion mechanism in the network
together. By taking advantage of early congestion notification from the network, it is possible to react the
network congestion more quickly and effectively.
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1. RAP: Rate Adaptation Protocol
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2. DiffServ: Congestion Control
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. ERAP (Early Rate Adaptation
Protocol)
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/I Check the congestion condition
REPEAT every packet arrival
Calculate the average queue size avg
using detailed algorithm for RED gateways of [15]

Calculate the condition of queue
using general algorithm for RED gateways of [15]

In case of Congestion Condition,
Notify feedback controller
END REPEAT every packet arrival
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1. Increase transmission rate
REPEAT for period w
If( IPG > IPG _threshold of Edge Router )
/1 default IPG _threshold = tx_time of small packet
// IPG_threshold : proportion to (1/sum of input port
decrease IPG using (1) of [3], (here, C=w)
Else
IPGsetto 0
END REPEAT for period w

// Maximum Tx_rate]

2. Decrease transmission rate

IF congestion notification packet arrival
increase IPG by IPG *= f
/1 B= 1+ (1/sum of input port)
// for example, if sum of input portis 1, /=2
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1. Increase transmission rate
REPEAT for period SRTT

decrease /PG using (1) of [3], (here, C=SRTT)
END REPEAT for period w

2. Decrease transmission rate
IF congestion state
increase IPG using (3) of [3]
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