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Abstract

The enhanced distributed channel access (EDCA) of IEEE 802.1le has been standardized for supporting Quality of
Service (QoS) in wireless LANs. In the EDCA, support of QoS can be achieved statistically by reducing the probability of
medium access for lower priority traffics. In other words, it provides statistical channel access rather than deterministically
prioritized access to high priority traffic. Therefore, lower priority traffics affect the performance of higher priority traffics.
Consequently, at the high loads, the EDCA does not guarantee the QoS of multimedia applications such as voice and video
even though it provides higher priority. In this paper, we propose a simple and effective scheme, called deterministic
priority channel access (DPCA), for improving the QoS performance of the EDCA mechanism. In order to provide
guaranteed priority channel access to multimedia applications, the proposed scheme uses a busy tone for limiting the
transmissions of lower priority traffics when higher priority traffic has data packets to send. Performance of the proposed
scheme is investigated by numerical analysis and simulation. Our results show that the proposed scheme outperforms the
EDCA in terms of throughput, delay, jitter, and drop under a wide range of contention levels.
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Table 1. Numerical and simulation parameter.

Parameter Value
Data Bit Rate 54 Mbps
Control Bit Rate 6 Mbps

Slot Time 9 us

SIFS 16 us

Retry Limit 7

Propagation Delay 1 us
MAC Header 26 Octets
FCS 4 Octets

PHY PLCP Preamble Length 16 us
PHY PLCP Header Length 5 Octets
ACK 14 Octets
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Table 2. Traffic parameter.

Parameter Voice Video Data
AIFSN 2 4 7
CWmin 7 15 31
CWmax 15 31 1023
Packet Size (Octets) 80 1000 1500
Inter Arrival Time (ms) 10 125 125
Sending Rate (Kbps) 64 640 960
1.0
Analysis
& Sim(7,7)
o %%r X Sim(7,15)
K
Q
Sos|
3
Q r
E
o4t
2
5
O o2}
0.0 a 1 1 N 1 1 . 1 1
0 5 10 15 20 25 30
Number of Stations
a8 6 Y AlZF ALE Bl8-FEH ¢ Algd oM &
=t
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