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1. Intoduction – why a 802.11g model

Communication protocols running at the data 
link layer are mostly implemented in 
hardware/firmware because of the severe 
timing requirements (amounts of micro-
seconds). Under these circumstances, 
modifying or extending existing protocols may 
be difficult or even impossible. 
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2k-QAM constellation, 
γ=3k/(2k-1)⋅SNIR⋅ (Bandwidth/BitRate).

2.1 Physical layer modeling 
(AWGN channel)
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2.1 Physical layer modeling 
(Rayleigh channel)
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Viterbi decoding

∑
+=

−−=
d

di

idid
id ppCP

2/)1(

)1(

∑
+=

−−+−=
d

di

idid
i

ddd
dd ppCppCP

12/

2/2/
2/ )1()1(5.0

∑
∞

=

≤
freedd

ddb PaP

We have used the upper bond probability of error under the 
assumption of binary convolutional coding and hard decision 
Viterbi decoding. 
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2.2 Data link layer modeling

The existing 802.11b FSM has been reused 
with few modifications to reflect the 802.11g 
parameters: 
slot time has been reduced from 20μs to 9μs 
but it can take any other value 
the duration field of the frames transmitted at 
802.11g rates has been calculated using the 
formula provided in the standard 
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3. Debugging the model using 
Wireshark

…

IPDatagram ARPPacket

Ieee80211Frame

C++ Objects

AirFrame

Headers in network byte order

Radiotap

Ieee80211

IPv4 or ARP

LLC

Header Serializers

AirFrame
-simulation time
-bitrate
-channelNumber
-pSend

Radiotap header
-MAC timestamp
-rate 
-channel 
-transmit power (dBm)
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4. Conclusion

A complete IEEE 802.11g simulation model 
was presented along with a debugging 
solution using network protocol analyzers 

In future works, we are going to investigate the 
possibility of using Omnet++ for transmitting 
IEEE 802.11 frames over the air 


