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Editorial instructions: The following section is added in an appropriate place. 
9.x Resource Allocation with Fairness Constraint
This algorithm is intended for coexistence set elements which are subscribed in management service and registered in different CMs. In this case, fair resource allocation between coexistence set elements is important. Thus, we propose a fair resource allocation for coexistence set elements by employing Jain’s fairness index and Max-min algorithm.
This document consists of two parts, i.e., fairness index and proposed algorithm. The first part presents the fairness index based on Jain’s index and the second part presents how CM decides the fair resource allocation between coexistence set elements based on Max-min algorithm. The specific explanations of the fairness index and fair resource allocation algorithm are given in following clauses.
9.x.1 Fairness index
The fairness index shall be used to show degree of fairness for resource allocation between coexistence set elements subscribed in management service given as follows:
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and fairness index is bounded to 0 ~ 1, and occupancy is bounded to 0~100%, respectively.
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The definitions of used variables are denoted as follows:
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    : Number of neighbor CM
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    : Amount of bandwidth allocated to the m th CM

    : Amount of occupancy allocated to the m th CM 
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    : Number of coexistence set elements registered in the m th CM
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    : Amount of required bandwidth of the n th coexistence set element registered in the m th CM

    : Amount of required occupancy of the n th coexistence set element registered in the m th CM
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The fairness index shall apply the Jain’s index which is bounded between 0 and 1. That is, a totally fair case should have a fairness of 1 and a totally unfair case should have an index of 0 which helps in intuitive understanding of index. The index shall employ Xm where Xm is the normalized amount of the allocated resource by amount of the required resource where amount of the required and allocated resource is product of amount of bandwidth and occupancy. Especially, when Xm is identical for all neighbor CMs, the fairness index is 1 (i.e. totally fair case) as follows:
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Thus, the main goal of the proposed resource allocation with fairness constraint shall be to make the normalized amount of resource allocation Xm identical for all neighbor CMs.
9.x.2 Fair resource allocation algorithm
This clause presents how CM decides the fair resource allocation between coexistence set elements based on Max-min algorithm and fairness index described in above. This algorithm considers inter-CM coexistence set elements which have same available channelsobtained from TVWS database. The specific explanation of the fair resource allocation algorithm is given as follows:
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4) Recalculate        based on adjustment of         and         for  

5) Recalculate fairness index
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For fair resource allocation, CM initializes the allocated resource      for all neighbor CMs. Based on          , CM calculates the normalized amount of allocated resource Xm through Equation 2. After then, CM calculates the fairness index through Equation 1 for all neighbor CMs. CM checks whether the calculated fairness index is larger than threshold or not where the threshold is the largest value among neighbour CMs. When satisfying this condition, CM finishes the resource allocation algorithm. If not, CM finds the maximum and minimum Xm denoted by          and         among neighbor CMs. Then, the CM with          releases resource to the CM with             by adjustment of        and         through Equation 4. CM recalculates           based on adjustment of           and            for all neighbor CMs. Based on the results, CM recalculates the fairness index through Equation 1 and CM checks whether the calculated fairness index is larger than threshold or not. When satisfying this condition, CM finishes the resource allocation algorithm. If not, CM repeatedly performs step 1)~5) until satisfying the fairness index condition.
Editorial instructions: Modify data types for InfoAquiringRequest and InfoAquiringResponse messages (marked by blue color).
5.4 Data types

ReqInfoDescr :: = SEQUENCE OF EUNMERATED{

…
Fairness
Threshold,

}

ReqInfValue ::=SEUENCE OF SEQUENCE{

reqInfoDescr 
ReqInfoDescr, 
reqInfoValue 
CHOICE {…
 FairnessValue 

REAL,

ThresholdValue
 
REAL} 

} 

Abstract





This document provides a resource allocation with fairness constraint for management service. The document includes how CM decides the resource allocation with fairness constraint between coexistence set elements subscribed in management service. 





This algorithm is intended for coexistence set elements which are subscribed in management service and registered in different CMs. In this case, fair resource allocation between coexistence set is important. Thus, we propose a fair resource allocation for coexistence set elements employing Jain’s fairness index and Max-min algorithm.





This document consists of two parts, i.e., fairness index and proposed algorithm. The first part presents the fairness index based on Jain’s index and the second part presents how CM decides the fair resource allocation between coexistence set elements based on Max-min algorithm.
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