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Interference Mitigation DG Text Proposal
I. Proposed Text Input to P802.16m Amendment Working Document

Chairman note: The following bracketed text has gained more than 50% support in IM DG company based straw-poll but less than 75% support. According to IM DG voting rule, the text is bracketed and submitted to TGm to be voted for accept in AWD.

-------------------------------------------------------Start of the Text-------------------------------------------------------

{Editor’s Note : Replace section 15.2.x.3.2.1 of IMDG baseline document by the following text}
15.2.X.3.2.1 Operation procedure

Two types of single BS precoding techniques with Multi-BS coordination may be supported in AAI. One is PMI coordination, supported by codebook-based feedback, and the other is interference nulling, supported by codebook-based feedback or by uplink sounding.

Single BS precoding with Multi-BS Coordination may be enabled by the ABS for one or several AMSs when CL MIMO precoding is applied in the serving and neighboring cells. The inter-cell interference can be mitigated by coordinating the precoders applied in neighboring cells via higher layer signaling, based on feedback from AMSs to their respective serving ABSs.
With codebook-based feedback, PMI coordination can be applied as either PMI recommendation or PMI restriction, as instructed by the ABS in Feedback_Polling_IE.
If ICT (interference coordination type) is set to 0b00 in Feedback_Polling_IE, then the MS finds the PMI which acts as the strongest interference for the neighboring cell in the frequency resource unit indicated by TRU (target resource unit) indicated in Feedback_Polling_IE.
If ICT (interference coordination type) is set to 0b01 in Feedback_Polling_IE, then the MS finds the PMI which acts as the weakest interference for the neighboring cell in the frequency resource unit indicated by TRU (target resource unit) indicated in Feedback_Polling_IE.
[Additional information on channel quality improvement shall be reported in the form of a CQI associated with the reported PMI for the neighboring cell.]

Restricting or recommending the usage of rank-1 codebook elements as a response to the neighboring cell’s request is done by the BS transmission of BC_SI in additional broadcast information. Details are in 15.3.7.2.6.6.2.4. {Editor’s Note: This subclause title should be “Codebook subset selection”}
The operation procedure of PMI coordination follows the steps below:

1.
PMI coordination may be triggered by an AMS in an unsolicited manner. Based on the channel measurements of the desired and interference links reference signals, an AMS may request operation with PMI coordination in an unsolicited manner via an event-driven feedback report to its serving BS using a MAC management message.

2.
The ABS may accept or reject the request from the AMS. The ABS shall send a Feedback_Polling_IE to the AMS to accept the request, or it may do nothing to reject the request. The ABS may also send a Feedback_Polling_IE to an AMS in an unsolicited manner. The ABS shall indicate operation with PMI recommendation or restriction in the Feedback_Polling_IE.

3.
Once an AMS receives a Feedback_Polling_IE, it shall send a periodic feedback header with the requested information. This information may include a PMI or a set of PMIs, [subband index], Temp_BSID (diversity member ID) and CQI.
[
· For each PMI (
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) in the rank-1 DL base codebook, AMS estimates the interference power of the dominant interference links. AMS also calculates the cross correlation of each PMI to the recommended (or restricted) PMI wk. The cross-correlation between PMIs i and k is given in equation (1), with superscript H indicating conjugate transpose.
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Assume that the N correlation values,
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· The AMS determines the size of the subset of PMIs to be jointly recommended (or restricted), based on two fixed correlation levels determined by n1 and n2 in equation (2). The AMS indicates the selection of n1 or n2 via PMI_coordination_subset in a feedback header. The value of PMI_coordination_subset is specified in Table X3.
Table X3 - PMI_coordination_subset
	PMI_coordination_subset
	Value

	0b0
	n1

	0b1
	n2


]

4.
Upon receiving feedback from multiple AMSs, an ABS should communicate with neighboring ABSs to coordinate their usage of PMIs via higher layer signaling. The ABS should then broadcast codebook subset information in BC_SI in Additional Broadcast Information (ABI) message to all AMSs in its cell. BC_SI is indicated by a bitmap[, or by reusing the same format as feedback by one AMS in the feedback header].

5.
The ABS may send a Feedback Allocation A-MAP IE with CM set to 0b11 to selected AMS. Consequently, these AMSs shall feedback their desired PMI in the codebook subset broadcasted in BC_SI.

[With Nt = 4 transmit antennas at the ABS, the recommended (or restricted) PMIs in the base codebook C(4,1,6) are derived from the restricted or recommended PMIs in the base codebook subset C(4,1,4) according to the hierarchical relationship specified in Table 678 [TBD]. The level 2 codebook elements shall be restricted or recommended when the level 1 codebook element of the base codebook subset is in the restricted or recommended set, respectively.]
Inter-cell interference nulling can be done using PMI which acts as a strongest interference for the neighboring cell or overhearing neighboring cell’s sounding signal.

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