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An Experimental Evaluation of Channel-state
Dependent Scheduling for Wireless LANs

HIROTO AIDA," YOSHITO TOBE!* and HIDEYUKI TOKUDA®ttt

This paper describes a packet scheduling scheme for wireless LANs called SoCPS and also
explores the effectiveness of wireless packet scheduling under a variety of conditions over an
actual wireless LAN. One aspect of the problem in packet scheduling at the base station is the
need for channel state dependency. To eliminate a large overhead associated with acquiring a
fine-grain channel state as seen in conventional studies and to establish a software-based en-
hancement, we introduce the notion of Strength of Connection (SoC) which can be expressed
as the long-term strength of the connectivity between the base station and an end host. We
examine schemes for identifying the channel state and examine the applicability to packet
scheduling. We also design a packet scheduling scheme based on SoC called SoCPS. Finally,
we investigate the performance under various conditions of traffic and wireless channel states.
We have designed and implemented SoCPS on FreeBSD computers. Our evaluation results
obtained with up to eight wireless-LAN nodes have determined the applicability of SoCPS
and limitation in wireless packet scheduling for wireless LANs. In the TCP traffic, fairness
in a short time granularity can be achieved in SoCPS compared with FIFO. However, the
network total throughput in a long time granularity does not have the difference between
SoCPS and FIFO for the congestion control of TCP. On the other hand, SoCPS improves the
usability on the entire network for real time UDP traffic by decreasing the packet loss due to
the link deterioration.
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Fig.1 Problem domain.
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Fig.3 Block diagram of SocPS.

/* Within Thpon (> Tsoc) ¥/
if (notification of SoC; comes)
SoC; = the notified SoC;
else /* notification of SoC; losted
*
/
SoC; =B x SoC; /* (B<1)*/

04 SoCOOOOOO
Fig.4 SoC algorithm.
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Fig.5 Relationship between SoC
and weight in the GB scheme.
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Table 1 Example of assignment with GB scheme.

Destination Host SoC [dB] w; C; [unit]
Host A 2 0 0
Host B 4 0 0
Host C 6 1 50
Host D 8 1 50
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Fig.6 Relationship between SoC
and weight in the PW scheme.
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Table 2 Example of assignment with PW scheme.

Destination Host SoC [dB] w; C; [unit]

Host A 1 0 0

Host B 3 1 10

Host C 5 0.5 40

Host D 9 1 50
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SoCPS Notations:
i : session number

F(i) : Packet virtual finish time in session i.
SF(i) : Session virtual finish time in session i.
active_r : Sum of all active session weight.

weight : Weight of the session.

L : Length of the packet.

s_w(s,flag) : Apply flag scheme and return weight.
flag : Scheduling policy. flag{GB, PW etc.}
soc(dest) : Search newest SoC of destination.

soc_prev(dest): Search previous SoC of destination.
Enqueuing:
1 enqueue(packet P, i)

2 if not active(i)

3 activate(i)

4 active_r += r(i)

5 if queue(i) is empty

6 F(i) = SF(i) = max(F(i), V(t)) + L / weight
7 else

8 SF(i) += L / weight

9 put (P, queue(i))

Dequeuing:

1 dequeue()

2 i = min(active queues F(i))

3 P = get(queue(i))

4 t+=L /1

5 if active(i)

6 F(i) += Lnext / r(i)

7 for ever

8 j = min(active queues SF(j))

9 tmp_t = prev_t + (SF(j) - V(t)) * activer / r
10 if tmp_t > t

11 V(t) += (t - prev_t) * r / active_r
12 prev_t = t

13 return P

14 V(t) = SF(j)

15 deactivate(j)

16 active_r -= r(j)

Calculate queue weight:

1 r@)

2 s = soc(destination of session i);

3 s = (a * s) + ((1 - a)(s_prev(destination of i)))
4 weight = s_u(s, flag)

5 return (weight)

07 SoCPSOOOOOD
Fig.7 Pseudo-code for SoCPS.
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struct ether_soc {
u_long soc_spa; /* sender protocol address */
u-int32_t soc; /* SoC */

}

struct socentry {
u-long soc_spa;
u-int32_t soc;
struct snrentry *st_parent;

}

0 8 ether_soc O socentry 00O
Fig.8 ether_soc and socentry structures.

case ETHERTYPE_SOC:
schednetisr (NETISR_SOC) ;
ing = &socintrgq;

break;

0 9 ETHERTYPE_SOCOOO
Fig.9 Separation of ETHERTYPE_SOC.
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Fig.10 System for experiments.
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