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Reply comments on recommended AWD Text Proposal of IM DG comment on Interference Mitigation
Shuangfeng Han, David Mazzarese, Sangwoo Lee, Heewon Kang, Hokyu Choi
Samsung Electronics 
1. Introduction

This contribution is proposing to further clarify the procedures of single BS precoding with Multi-BS Coordination. For efficient operation with PMI coordination and single BS processing, the restriction or recommendation of a single PMI is not sufficient to improve the system performance. Evidence is given in contribution S80216m-09_1625. Evidence is also given in support of subband index feedback.

Additionally, a measure of the reduction of the interference level for feedback is proposed instead of the CQI. This information can be used for prioritizing the requests from multiple MSs within the cell and from outside the cell. The current proposal to use the CQI is inefficient, because MCS level is not a good indication of the reduction of the interference level, nor is a differential CQI. Firstly, MCS levels do not offer enough granularity in the low SNR region, so a better quantization scheme can be derived with the same or lower overhead. Secondly, since the PMI coordination feedback is done on a long term basis, the associated CQI or differential CQI information cannot be used for scheduling and becomes rapidly obsolete.
2. Text proposal 

-------------------------------  Text Start  --------------------------------------------------- 
15.2.X.3.1 Single BS precoding with Multi-BS Coordination

15.2.X.3.1.2 DL/UL Signaling
15.2.X.3.1.2 Operation procedure

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.
To resolve PMI coordination conflicts, additional information on channel quality improvement may be reported in the form of a Normalized Interference Power (NIP) for each dominant interfering neighboring cell. NIP is defined as ratio of the average interference power from each dominant interfering cell to the total received interference power. 
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 subclause15.3.7.2.6.6.2.4 should have the tile of “Codebook subset selection”}
The operation procedure of PMI coordination follows the steps below:
1.
The ABS may send a Feedback_Polling_IE to an AMS. The ABS indicates the feedback mode in the Feedback_Polling_IE.

2.
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, Temp_BSID (diversity member ID) and CQI Normalized Interference Power (NIP).
For reporting a set of PMIs, the following procedure shall be performed at the MS after determining the recommended (or restricted) PMI wk:
· Considering all PMIs (w0, w1, …, wm) in the rank-1 DL base codebook C(2,1,3,m) for m = 0 to 8 with 2Tx, or in the rank-1 DL base codebook subset C(4,1,6,m) for m = 0 to 15 with 4Tx, or in the rank-1 DL base codebook C(8,1,4,m) for m = 0 to 15 with 8Tx, the AMS calculates the cross correlation of each PMI to the recommended (or restricted) PMI wk. The cross-correlation between PMIs i and k is defined in equation (1), with superscript H indicating conjugate transpose.
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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


3.
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.
4.
The ABS may send a Feedback Allocation A-MAP IE with CM set to 0b11 to selected AMS. Consequently, these AMSs should feedback their desired PMI in the codebook subset broadcasted in BC_SI.

15.2.X.3.2.1 DL/UL Siganling Signaling
Table x2 – Feedback information for DL Multi-BS MIMO supported by codebook based feedback 
	
	Feedback information type
	Description

	Periodic feedback

	Base station ID
	Report BS_ID using Temp_BSID. Temp_BSID is diversity set member ID assigned to this ABS. 

	
	PMI report for serving and neighboring cell
	For PMI coordination among multiple ABSs

	
	Subband index
	Subband index associated with the PMI report for neighboring cell

	
	PMI_coordination_subset indication
	Indicating one correlation level or two correlation levels associated with the PMI report for neighboring cell

	
	Normalized interference power
	For resolving conflict 

	Event-driven feedback
	Requesting Multi-BS MIMO
	For AMS reporting of its preference on Multi-BS MIMO operation using a MAC management message


-------------------------------  Text End  ---------------------------------------------------
3. Reference
[1] “C80216m-09_1540r1” July 2009.[image: image4.png]
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