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1. Introduction
This contribution proposes amendment text for interference mitigation with multi-BS MIMO, to be included in the IEEE 802.16m Amendment Working Document [1], subclause 15.3.11. 
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[1] IEEE 802.16m-09/0010r1a, “IEEE 802.16m Amendment Working Document (AWD)”, 2009-03-31.

[2] IEEE 802.16m-07/002r8, “802.16m System Requirements”, 2009-01-15.
[3] IEEE 802.16m-08/003r8, “The Draft IEEE 802.16m System Description Document”, 2009-04-10.
[4] IEEE 802.16m-08/004r5, “The IEEE 802.16m Evaluation Methodology Document”, 2009-01-15.
[5] IEEE 802.16m-08/043, “Style guide for writing the IEEE 802.16m amendment”, 2008-09-18.
3. Text proposal for inclusion in the 802.16m amendment
-------------------------------  Text Start  --------------------------------------------------- 
15.3.11. Multi-BS  

15.3.11.1. Single Cell Antenna Processing with Multi-ABS Coordination 

This section introduces the interference mitigation techniques based on the DL MIMO schemes defined in section 15.3.7, with additional support from inter-ABS coordination mechanisms and interference measurements. The inter-ABS coordination mechanisms in this section do not require data forwarding between different cells, i.e. different ABS will not transmit the same data to an AMS. The coordination between ABS should be through efficient signaling over backhaul and on a long-term scale.  The coordination information from adjacent ABS can help the scheduler on the serving ABS to mitigate interference through scheduling.
15.3.11.1.1 Downlink Single-BS Antenna Processing 

15.3.11.1.1 Interference mitigation via PMI coordination 

When CL MIMO precoding is applied in neighboring cells, the inter-cell interference can be mitigated by coordinating the PMIs  applied in neighboring cells. 
AMS subset with PMI coordination (SPC): A group of AMSs whose CQI is below some threshold, and the normalized dominant interference power (the ratio of dominant interference power to total interference power) is over some threshold. Only AMS in this subset will require PMI coordination. AMS within this subset may operate in DL in OL or CL MIMO mode. The ABS is responsible for deciding which AMSs require feedback for enabling PMI coordination.
PMI recommendation: The AMS measures the DL reference signal of a dominant interfering ABS, and estimates which PMIs in the neighboring cell will result in least interference level and report the PMI recommendation to the serving ABS. The calculation can be based on wideband or subband channel measurement or based on transmit covariance matrix of dominant interference links.
PMI restriction: The AMS measures the DL reference signal of dominant interfering ABS, and estimates which PMIs in neighboring cell will result in severe interference level and report the PMI restriction to the serving ABS. The calculation can be based on wideband or subband channel measurement or based on transmit covariance matrix of dominant interference links.
UL indication of recommendation or restriction: Based on the received SINR and interference power associated with different PMIs, an AMS can request operation with PMI recommendation or restriction in unsolicited manner via an event-driven feedback report using one of two codewords in the P-FBCH.
PMI subset feedback: In correlated channels, the AMS can indicate PMI subset by using the index of the best or worst PMI plus one additional bit in parameter PMI_coordination_subset. This additional allows to restrict or recommend a subset of PMIs to better guarantee the reduction of interference. PMI_coordination_subset indicates one correlation level of PMIs (0b0) or two correlation levels (0b1). PMI_coordination_subset is determined as follows:

· The AMS measures the dominant downlink interference channels based on reference signals
· For each PMI (
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) in the rank-1 codebook, AMS calculates the possible interference power of the dominant interference links. AMS also calculates the cross correlation of each PMI to the worst or best 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,
[image: image3.wmf]1

,...,

N

rr

, are sorted in descending order, such that:






[image: image4.wmf]11223

1,211

1............

++

==>==>==>==>>

kknnnnnN

rrrrrrrr

r



(2)

   The AMS determines the size of the subset of PMIs to be jointly restricted or recommended, 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 X1. 

Table X1 - PMI_coordination_subset
	PMI_coordination_subset
	Value

	0b0
	n1

	0b1
	n2


The AMS shall determine the restricted or recommended PMIs in the codebooks listed in Table X2.

Table X2 – Codebook usage for DL PMI coordination
	Nt
	Codebook
	Reference

	2
	Base codebook

C(2,1,3)
	Section 15.3.7.2.6.6.2.1

	4
	Base codebook subset

C(4,1,4)
	Table 681

	8
	Base codebook

C(8,1,4)
	Table 679


When Nt = 4 transmit antennas at the ABS, the restricted or recommended 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. The layer 2 codewords shall be restricted or recommended when the layer 1 codeword of the base codebook subset is in the restricted or recommended set, respectively. 
Coordination among multiple ABSs: ABS will collect PMI coordination requests within its coverage. Then ABSs in a coordination group either share these requests with each other before scheduling, or share information after initial scheduling, e.g. with subband allocation index for cell edge AMS. Information exchange between coordinated BSs should take place in order to take advantage of the feedback of the MSs.

DL indication of recommendation or restriction PMI subsets: The ABS shall indicate the recommended or restricted PMI subset for the whole band or per subband in DL Additional Broadcast Information. PMI subset may be indicated by a bitmap, or by reusing the same format as feedback by one AMS. The same subset shall be restricted in the feedback of all MSs for which CM=0b11 in FBCH_Alloc_IE.
Dominant interfering ABS ID feedback: The AMS shall feed back the ID of the dominant interfering BS, along with the restricted or recommended PMI subset. The AMS may feedback an additional CQI to represent the expected channel quality based on the assumption that its request of PMI restriction or recommendation has been granted.

-------------------------------  Text End  --------------------------------------------------- [image: image5.png]
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