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Abstract In recent years, AQM (Active Queue Management) mechanisms, which control the number of packets in
router’s buffer by discarding an arriving packet, have been actively studied. In past studies, most of AQM mechanisms |
been designed by taking account of a single router; i.e., few AQM mechanisms have been designed by taking accou
multiple routers in the network. In a general network with multiple routers and heterogeneous TCP connections, it is knc
that the bandwidth allocation to TCP (Transmission Control Protocol) connections sdfi§ffeirness criterion. This means
that the throughput of TCP connection tends to be high when its propagation delay and/or the number of its traversing lini
small. In this paper, we focus on such a general network, and design an AQM mechanism that cooperates with other route
improving the fairness among heterogeneous TCP connections. In our AQM mechanism, ECN (Explicit Congestion Notif
tion) mechanism is used for differentiating the packet marking probability of RED according to CE (Congestion Experienc
bit of an arriving packet. We analyze the steady state behavior of our proposed AQM mechanism, and show that the fair
among TCP connections is improved compared with the RED router.

Key words Active Queue Management Mechanism, RED (Random Early Detection), ECN (Explicit Congestion Notific

tion), Fairness
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01: for all pCE

02: pc(0)=0
03:avg=0

04: count = -1

05:

06: for each packet arrival

07: if the queue is nonempty

08: avg=(1l-wqg)*avg+wqg*q
09: else

10: m = f(time - g_time)

11:  avg=(1-wq) "

12:

13: if minth <= avg < maxth

14: increment count

15: pb = maxp(avg - minth)/(maxth - minth)
16: pa = pb/(1 - count * pb)

17: else if maxth <= avg

18: pa=1.0

19: count=0

20: else

21: count = -1

22:

23: ifECT==1

24: i = flow_id(src_ip, dst_ip, src_port, dst_port)
25: pc(i) = nu * CE + (1 - nu) * pc(i)
26:

27: if pc(i) < pa

28: with probability pa:

29: mark the arriving packet
30: count=0

31 else

32: do nothing

33:

34: else

35: with probability pa:

36: mark arriving packet
Variables:

avg: average queue size

g_time: start of the queue idle time

count: packets since last marked packet

pa: current packet marking probability

g: current queue size

time: current time

pc: CE bit marked probability for arriving packets
i: flow id

nu: CE bit weight

Functions:
f(t): a linear function of the time t
flow_id(): get flow id from IP addresses and port numbers
of arriving packet

Fixed parameters:
wq: queue weight
minth: minimum threshold for queue
maxth: maximum threshold for queue
maxp: maximum value for pb
nu: weight of marked CE bit

02 000O0ooooDoooooooo
Fig.2 Pseudo Code of proposed algorithm



