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1 Introduction

This contribution proposes the text for interference mitigation using flexible fractional frequency reuse to be included in the IEEE 802.16m amendment [1]. The technical text is inherited from the IEEE 802.16m SRD [2], SDD [3], and IEEE P802.16 Rev2/D9 [4]. 

2 Overview
Fractional Frequency Reuse (FFR) has been proposed in section 20.1 of the Draft IEEE 802.16m System Description Document [3].  For DL FFR, FFR and DL power control can be combined to achieve high spectrum efficiency.   In addition, a flexible FFR scheme can help improve system efficiency, if the network experiences a non-uniform traffic load.  
The benefit of flexible FFR is illustrated in Figure 2.  Note that although the results are shown for cells, it is equally applicable to sectorized deployment.  
Suppose totally 12 sub-channels (indexed by hexadecimal) are allocated for 12 cells. Fig. 2(a) provides an example of an inflexible FFR and the resulting inefficiency. While A1 includes sub-channel 4 for its cell edge transmission, this will create interference with the AMSs at the cell edge zones of cells C2 and D2.  The interfered sub-channels at the cell are denoted by the shaded boxes. 

In Figure 2(b), a flexible FFR scheme is shown.  For example, sub-channel 1, 2, 3, and 4 can be allocated to A1 for its cell edge zone without causing pronounced interference to cell C2 and D2.  The sub-channels allocated to other cells are adjusted to reduce interference while ensure the number of needed sub-channels at each cell.  Thus, flexible FFR and DL power adjustment enable each cell to have different amount of resource for partitions according to its requirement and employ the residual capacity of the sub-channels.
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Figure 1: Benefit of flexible FFR
3 Proposed Text 

[-------------------------------------------------Start of Text Proposal---------------------------------------------------]

[Insert following text in subclause 20]

20 Interference Mitigation 

This subclause specifies the interference mitigation schemes that use fractional frequency reuse (FFR), advanced antenna technology, power control and scheduling. Interference mitigation schemes such as conjugate-data-repetition (CDR) may also be supported.

20.1 Interference Mitigation using Fractional Frequency Reuse (FFR)

Resource allocation in an FFR system takes several factors into consideration such as reuse factor in partition, power at partition, traffic load in partition, available multi-antenna technologies, as well as interference-based measurements taken at MS. 

When FFR is used in conjunction with DL power control for interference mitigation, the system adaptively assigns different DL power boosting over different PRUs in each frequency partition.  The power allocation of each PRU shall be coordinated on a system level.  With proper DL power control and sharing of frequency resource between sector center and sector edge, the boundary of corresponding frequency partition in different sectors need not be aligned. The actual resource allocation is signaled by A-MAP.  
20.1.1 Downlink FFR

20.1.2 Uplink FFR

20.2 Interference Mitigation using Advanced Antenna Technologies

20.2.1 Single Cell Antenna Processing with Multi-ABS Coordination

20.2.1 Multi-ABS Joint Antenna Processing

20.3 Interference Mitigation using Power Control and Scheduling

20.4 Interference Mitigation using Cell/Sector-specific Interleaving 

 [-------------------------------------------------End of Text Proposal----------------------------------------------------]
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