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Abstract

IEEE 802.11 wireless LANs support 20, 40, 80 and 160MHz bandwidth transmission. In general, the data rate increases
as the transmission bandwidth increases. However, the transmission power spectral density decreases, which may lead
to increasing packet errors and retransmissions. In this paper, we derive a mathematical model of energy consumption
with consideration of various factors such as transmission bandwidth, packet error rate and data size. Based on the
model, we design a scheme to adapt a transmission bandwidth for each frame transmission. The scheme estimates packet
error rates for different bandwidth cases, updates the table of energy consumption and selects the best bandwidth for the
next transmission. The simulation study with VoIP traffic shows the energy consumption of the scheme under various

environments.
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Table 1. VoIP codec specification.
1. VolP ZH! ApQF

v

Codec & Bit rate | Codec sample size Codec sample
(kbps) (Bytes) interval (ms)
G.711 (64) 80 10
G.726 (32) 20
G.729 (16) 10
G.729 (8) 10 10
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Table 2. Path losses for 3, 5 and 10m distance.

¥ 23 5 10m &2l cist 2= 27k
3m 5m 10m
Path loss 55.96(dB) 60.41(dB) 70.94(dB)

Table 3. Data rate for different transmission bandwidth
cases(single stream).
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