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For a WiMAX  PUSC deployment

• Co-channel Interference from 
neighboring cells.

• No interference from within the 
same cell.

• Interference averaging is used so 
that the interference level remains 
as constant as possible.

• In WiMAX networks, interference averaging is realized by the scheme of 
distributed subcarrier permutation. 
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• To create a heuristic to measure the interference diversity for WiMAX 
PUSC deployments on the downlink and uplink

• To propose a new method for forming subchannels to improve the 
Interference Diversity

• To compare the interference diversity of the WiMAX ordering of 
subcarriers with the proposed ordering of subcarriers using the 
heuristic proposed
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• 512 FFT PUSC on
Downlink

• 3 sector deployment
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Proposed heuristic for measuring interference diversity

1. Let n be the total number of subchannels in the cell.

2. Let threshold be the threshold value, above which the contribution from 
interfering subcarriers in an interfering subchannel towards a reference 
subchannel is not considered.

3. Determine the number of contributing interference subcarriers from each 
subchannel in the neighboring co-channel cell towards the reference 
subchannel in the reference cell.

4. Let count be the number of subchannels from which the number of 
interference contributing subcarriers is less than or equal to threshold.

5. The value of x (the interference diversity metric)   for the reference 
subchannel in the reference cell is count/n.
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Proposed method for improving interference diversity

The proposed permutation base 
is created as follows:

• Permute the physical subcarrier 
index for each cell using 
Sattolo’s shuffle.

• Use Mersenne Twister 
(MT19937) PRNG for 
generating the ‘Random’ index 
for Sattolo’s shuffle.

8/19



9/19Setup of the Proposed Permutation Method



• Introduction 

• Objective

• Permutation Base for WiMAX Standard

• Interference Diversity

• Measuring Interference Diversity

• Improving Interference Diversity

• Results

• Conclusion



WiMAX 802.16 standard’s 
metric for Downlink, Reference 
cell 0, reference subchannel 1 
to 5. 

Proposed method’s metric for 
Downlink. Reference cell 0, 
reference subchannel 1 to 5. 

512 FFT PUSC on Downlink
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Reference Cell Index Vs Mean , 512 FFT PUSC on Downlink
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Reference Cell Index Vs Negative Standard Deviation for Downlink
(512 FFT PUSC, DL)
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WiMAX 802.16 standard’s 
metric for Downlink, Reference 
cell 0, reference subchannel 1 to 
10

Proposed method’s metric for 
Downlink. Reference cell 0, 
reference subchannel 1 to 10

1024 FFT PUSC on Downlink
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Reference Cell Index Vs Mean , 1024 FFT PUSC on Downlink
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Reference Cell Index Vs Negative Standard Deviation for Downlink
(1024 FFT PUSC, DL)
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2048 FFT PUSC on Downlink

WiMAX 802.16 standard’s 
metric for Downlink, Reference 
cell 0, reference subchannel 1 to 
20

Proposed method’s metric for 
Downlink. Reference cell 0, 
reference subchannel 1 to 20
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Reference Cell Index Vs Mean , 2048 FFT PUSC on Downlink
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Reference Cell Index Vs Negative Standard Deviation for Downlink
(2048 FFT PUSC, DL)
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• A heuristic to measure the interference diversity, namely the IDM 
was proposed.

• The IDM comparisons of the WiMAX standard permutation method 
and proposed permutation method for various downlink deployments
are carried out.

• For 512 FFT PUSC deployment on the downlink, the IDM of the 
proposed method was found to give 10-15% improvement over the 
WiMAX standard.

• For 1024 FFT PUSC deployment on the downlink, the IDM of the 
proposed permutation method was found to be twice better than the 
WiMAX standard permutation method.
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