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Overview of Wi-Fi and Bluetooth

Coexistence in the UL band
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Overview of Wi-Fi and Bluetooth

Coexistence in the UL band

� Packet loss caused by interference

� Overlap both in time and in frequency

� Over the SNR threshold



Previous Work

Fragmentation
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Previous Work

Fragmentation

� Adaptive Fragmentation from 802.15.2 2001

� Adjust fragmentation according to Packet Error 
Rate PER

� Many rounds before reach optimal length

� Optimal Fragmentation by Howitt 2005
� Complexity is too high to determine the optimal 
fragment length at run time

�No resolution on collision and interference

�Need simple run time solution with resolution



Dynamic Fragmentation Algorithm

Interference model
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N : # of BT time slot overlapped by Wi-Fi packet

ττττBT : Traffic load of BT
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Dynamic Fragmentation Algorithm

State Diagram of DFA

� 2 states

� State 1, no fragmentation

� State 2, DATA → n fragments

� PER greater than P2, one state 

up if possible, further 

fragmentize

� PER lower than P1→ one 

state down if possible

� How to choose P1, P2?
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Dynamic Fragmentation Algorithm

Determine Threshold
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Dynamic Fragmentation Algorithm

Determine Threshold
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If true, then state 

transition is beneficial



Dynamic Fragmentation Algorithm

Determine Threshold
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Dynamic Fragmentation Algorithm

Determine Threshold
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Now we have all the parameters to calculate a 

theoretically correct threshold  



Dynamic Fragmentation Algorithm

Optimization

Timing

Cause

Solution

Wi-Fi

From the beginning of a transmission

Traffic Jam

CSMA/CA

Collision

Most likely not

Coexistence (BT)

Coexistence Mechanism

Interference

�Transmission failure on following fragments is due to Interference
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Dynamic Fragmentation Algorithm

Optimization
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If true, then state 

transition is beneficial

Only first fragment needs backoff window when retransmission

DFAm : without optimization

DFAs : with static optimization



Result

Simulation

PER equation validation



Result

Simulation

Threshold equation validation Throughput improvement



Result

Simulation: ACL link

Throughput of the Wi-Fi and BT in the presence of BT ACL link



Result

Simulation: 2 SCO links

Throughput of the Wi-Fi and BT in the presence of 2 SCO links between BT master/slave



Result

Simulation: delay

Average Wi-Fi delay vs. BT traffic load 



� Simple non-collaborative mechanism

� Increase collision/interference resolution

� Improve throughput and delay

� Built a reliable, powerful model

Conclusion and Future work

Conclusion

If PER > 0.6, 

DFAs 56%, DFAm 30%


