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Proposal for Multi-Cell PMI Coordination
Hajime Kanzaki and Seishi Hanaoka
Hitachi, Ltd.
1. Introduction
This contribution proposes the text for inter-cell PMI (Precoding Matrix Index) Coordination to be included in the 802.16m amendment [1]. The proposed text is developed so that it can be readily combined with IEEE P802.16 Rev2/D9a [2], it is compliant with the 802.16m SDD [3], and it follows the style and format guidelines in [4].

2. Outline of Proposal 
As described in the current SDD [3] section 18, inter-cell PMI coordination is a core technique to mitigate inter-cell interference (ICI). There are Open-Loop and Closed-Loop schemes for PMI coordination. As for Open-Loop scheme, the AMSs do not report preferred/not-preferred PMIs, while the AMSs report PMIs such as described in the current SDD section 18.2.1 for Closed-Loop scheme. In this contribution, we propose the Open-Loop inter-cell PMI coordination technique.
3. Open-Loop inter-cell PMI coordination
In case of downlink transmission, AMSs need to have at least one low ICI subband. ICIcan be practically is mitigated by reporting low ICI subbands from AMS and scheduling resources based on the reported results. When non-adaptive precoding technique is applied to neighboring ABSs, each AMS experiences both low ICI subbands and high ICI subbands since the precoding matrix changes every predefined contiguous physical subcarriers. Then, each AMS will have low ICI in at least one subband. Moreover, the precoding matrix can change v subframes to achieve diversity gain. If each ABS switches precoding matrices on time direction independently, the channel quality of downlink data transmission is different against the channel quality estimated by AMS. When ICI at downlink data transmission is lower than at estimated by AMS, the capacity loss is occurred because of low MCS transmission. On the other hand, when ICI at downlink data transmission is higher than at estimated by AMS, the data transmission error will occur by increased ICI.
Since these are caused by channel quality measurement error, each ABS needs to switch the precoding matrix with inter-cell coordination. The concept of proposal is shown in Figure 1 and 2. Figure 1 shows cell topology, and an example of precoding matrix switching is shown in Figure 2. The proposed scheme sets the common switching interval v and the common switching subframe between ABSs. Figure 2 shows the case where switching interval v equals to 5, and Ai, Bi, ... ,Gi (i=0,1,...) represents the PMI at subframe number i on a certain subband. Each ABS uses the same precoding matrix during 5 DL subframes, and switches it simultaneously. In this case, each ABS uses A0, B0,...,G0 during subframe number 0 to 4, and A5, B5,...,G5 during subframe number 5 to 10. AMSs can estimate channel quality during using same precoding matrix. When precoding matrix switching occurs, AMSs should estimate channel quality independently from the previous estimation because ICI experienced by AMS fluctuates. However, if switching interval v is short, channel quality estimation by AMSs can not track ICI fluctuation. Especially cell edge AMSs experiences high ICI subframes and low ICI subframes in the same subband due to large variance of ICI power. If AMS calculates the average of these estimation results in several subframes, capacity loss by involving high ICI and low ICI subframes will occur. Thus in proposed scheme, ABSs switch precoding matrix periodically as shown in Figure 2 in order to enable AMSs to estimate channel quality by periodic measurement. In this case, the same precoding matrix is used during 5 DL subframes every 4 x 5 = 20 DL subframes. The capacity loss can be reduced for AMSs to calculate the average of channel quality measurement results among subframes where the same precoding matrix is used between ABSs.
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Figure 1. Cell topology
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Figure 2. An example of periodic precoding matrix switching
4. Proposed Text

-----------------------------------------  Start of the Text---------------------------------------------------
15.x Interference Mitigation Techniques
15.x.x Inter-cell PMI coordination

15.x.x.1 Open-Loop coordination

ABSs can support non-adaptive precoding which use the same precoding matrix among v subframes. Neighboring ABSs have common v. The precoding matrix changes in the same subframe periodically between ABSs.
15.x.x.2 Closed-Loop coordination

-----------------------------------------  End of the Text---------------------------------------------------
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