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Performance Analysis Model of Heterogeneous Traffic Sources under IEEE 802.11 DCF

ZHANG Chao-Zhu, HUANG Wen-Yu, YIN Dong-Mei

(College of Information and Communication Engineering, Harbin Engineering University, Harbin 150001, China)

Abstract: Most IEEE 802.11 DCF analysis models concentrate solely on the performance of homogeneous traffic sources (i.e., with the
same arrival rate), only a small number of literatures focus on heterogeneous mixed service networks (i.e., saturated or nonsaturated). In
current research, the network nonsaturated and backoff freezing analyses are not accurate. This study proposes a new and improved
bi-dimensional Markov chain model to analyze the performance of the DCF mechanism under heterogeneous traffic sources with the
M/G/1 queuing model. Moreover, it extends the existing models to take into account previously-ignored MAC layer factors such as
backoff freezing and limited times of retry. By solving the steady-state of this model, it allows the calculation of the three important
parameters: per-station and network throughput, mean delay, and transmission packet loss. Through the relevant theoretical simulation and
analysis, it is proved that the model can well analyze the performance of the DCF mechanism, taking into account the actual application
scenarios, thus can analyze the performance of the DCF mechanism better than others under heterogeneous traffic sources.

Key words: DCF; IEEE 802.11; heterogeneous traffic sources; M/G/1 queuing model; Markov chain
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Pi IS HORIE T IEEE 802.11ac Hh S IKIAR G364, 3 175 L4 S8 Hh 10 2 7 HEAT S0 LU BT AR )
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PRoAF— 2, LUR AT AR iV B AN 6 22 1) 4.

Table 1 Summary of IEEE 802.11ac parameters
% 1 IEEE 802.11ac DCF 4k &

Parameter Value Parameter Value
Payload(Ldata) 1 500(bytes) (o2 9(us)
PHY header 48(us) 5 2(ps)
MAC header 36(bytes) Rb 24(Mbps)
ACK 14(bytes) Rd 876.6(Mbps)
SIFS 16(ps) A 10e-4(packs/ps)
DIFS 34(us) K 50
CWiin 31 Fading margin 0.05
CWinax 1023 Channel frequency 5(GHz)
Retry limit m 7 Velocity 2(m/s)
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Fig.3 Throughput and number of nodes (m>m")
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Fig.4 Throughput and number of nodes (m=m") Fig.5 Throughput under heterogeneous traffic sources
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