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Short-term Fairness Indication
1.0 Introduction

This document provides comments on the fairness criteria, which are in Section 13.3 of the draft 802.16m evaluation methodology document, and proposes an added text on short-term fairness.
2.0 Short-term Fairness Criterion
The fairness criteria in Section 13.3 consider only the long-term fairness, in other words, fairness after an entire simulation run. Since the simulation time depends on the traffic type and mobility considered, and is not specified in the evaluation methodology document, from the long-term fairness results it is not clear whether fairness is maintained in any given short interval. It is suggested that short-term fairness be also considered through specifying a fairness indicator.
2.1 Fairness Indicator
In general, fairness can be measured by comparing the weighted throughputs between users. A weighted throughput of user i in time interval 
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 is defined as
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where 
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 is the service counted in bits received by the ith user in 
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 is the weighting function of the ith user dependent of traffic related parameter 
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 and the channel quality 
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. With the weighted throughput, two possible short-term fairness indicators can be defined [1]:
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where 
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 is the set of users with nonzero buffers in 
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, and 
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 is the cardinality of 
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. These indicators assume their values between 0 and 1, the higher they are, the fairer the scheduling. During simulation, if either of these indicators is computed every 
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 time units and recorded, the lowest indicator value of all times can serve as a short-term fairness indication. Thus, it is suggested that, in addition to the fairness criteria given in Section 13.3, a short-term fairness indicator should also be obtained for the purpose of comparison between scheduling algorithms.
Using the Jain fairness index 
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 [1] as an example, and without considering the weighting function, it is proposed to add the following text.

13.3.2 Short-term Fairness Indication

During the simulation, the following short-term fairness indicator should be computed and recorded every 
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 is suggested to be 20 or 40):
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where 
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 is the amount of service received by the ith user in time interval 
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 is the set of users with nonzero buffers in 
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 is the cardinality of 
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. The minimum of 
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, can serve as an indication of how much fairness is maintained all the time.
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