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Proposal for Inter-cell Multiple Access Scheme in 802.16m Downlink
Shidong Zhou, Yunzhou Li 

Tsinghua Univ.
1 Introduction

In this contribution, we propose an inter-cell multiple access scheme for 16m downlink. 
2 Proposal
IEEE 802.16m should use OFDMA as the intra-cell/sector multiple access scheme support IDMA [1] as one of the inter-cell/sector multiple access schemes in the downlink.
Within the same cell/sector, users are multiplexed in different subband of the whole system bandwidth using OFDMA. Signals for different users shall be assigned with orthogonal resources (time domain and/or frequency domain). The allocation of the subcarriers/symbols for each user can either be distributed (for diversity) or centralized (for scheduling, AMC, MIMO usage, etc.). From the viewpoint of AMC/scheduling/pre-coding, some kind of basic resource unit with proper size (as many other companies proposed) is preferred.

As for the radio resource allocation among different cells/sectors, some more advance technique other than orthogonal allocation can be applied in additional to orthogonal ones, e.g. IDMA[ ].
With IDMA(interleaver division multiple access), different cells/sectors use different interleavers for inter-cell/sector-interference randomization, which aims at randomizing the interfering signal(s) and thus to allow for interference suppression at the receiver in line with the processing gain. All transmitted data on each subband of one cell/sector is interleaved using the cell/sector specified interleaver. The users that are far away from the cell/sector edge may use ordinary detection and decoding algorithm to extract their desired information since they suffer little interference from the adjacent cells/sectors. However, the users at the cell/sector edge may use additional algorithm like iterative multi-user detection algorithm in order for more opportunities to achieve high spectrum efficiency at the cell/sector edge. Using IDMA, the frequency resources are reused at the cell/sector edges, e.g., while one base station is transmitting data to a user at the cell/sector edge on some subband, the same subband can also be used by the adjacent cells/sectors without degrading much the performance of the cell/sector-edge user as long as the user has the ability of implementing multi-user detection and interference cancellation. 
A pseudo-random method [1] can be used to generate the cell/sector-specific interleaver patterns for IDMA. The number of the available patterns (seeds) is determined by the length of interleaver. A SS can identify the interleaver pattern of the cell/sector by checking its interleaver pattern ID. The seeds can be reused between “far-spaced” cells/sectors in a manner similar to that of frequency reuse in a cellular system. The cell/sector specified interleaver can be also used as channel interleaver, i.e., it is not necessary to apply additional interleavers for interference randomization.

It is important to note that, as an interference whitening technique, IDMA enables frequency reuse among adjacent cells/sectors, no matter which kind of resource allocation scheme is used, and no matter which multiple access technique is used for intra-cell/sector multiple access.
In order to further achieve the advantage of IDMA, especially saying, to provide much higher rate for users at cell/sector edge even when they are allocated with same time/frequency resource (resulting in much higher system level efficiency), it is strongly recommended that the resource to be allocated to the users from different cells/sectors (which may be applied with joint detection) be aligned with each other. In such a way, the joint detection/decoding can be performed with relatively low complexity.
------------------------------------------- Start of Proposed SDD Text -------------------------------

x.x Downlink and Uplink Multiple Access Schemes
IEEE 802.16m uses OFDMA as the downlink intra-cell/sector multiple access scheme.

As for downlink inter-cell/sector multiple access schemes, besides orthogonal(time/frequency) multiple access among adjacent cells/sectors where cell/sector edge traffic is not very heavy, non-orthogonal multiple access shall be included for heavy traffic as cell/sector edge, when adjacent cells/sectors can use the same frequency/time resource simultaneously.

As an additional non-orthogonal multiple access technique, IDMA is used to support higher rate for users at cell/sector edge.
x.x Downlink Physical Resource Allocation Unit
When non-orthogonal downlink multiple access among adjacent cells/sectors is to be applied for downlink resource allocation, the allocation shall support resource unit alignment among users from adjacent cells/sectors which may share the resource.

------------------------------------------- End of Proposed SDD Text --------------------------------
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