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1	Introduction
In WID, it is agreed that CSI enhancement is not part of this WI.
In this contribution, we study this problem from receiver complexity perspective.
2	Discussion
In WID, it is agreed that CSI enhancement is not part of the WI. Therefore, we need study how to operate MUST with the existing CSI feedback.
In Rel.8, 2TX and 4TX precoding codebooks are defined. In Rel.12, an improved 4TX and 8TX codebook are defined. In this paper, we will only consider the Rel.8 codebooks, as the Rel.12 codebooks have much more entries and are not UE pairing friendly.
For the 2TX codebook, there are 4 entries for rank 1 and 2 entries for rank 2. Effectively, we can interpret the codebook as defined by two base precoding matrices,  and . When the UE selects rank 2, it will pick one of the two base precoding matrices. When the UE selects rank 1, it will pick one of the 4 columns of the two base precoding matrices.
For the 4TX codebook, there are 16 PMIs each for rank 1 to rank 4. For each PMI, the precoding matrices for the 4 rank cases are formed by selection of columns of a base precoding matrix constructed with Householder construction. Out of the 16 base precoding matrices, it turns out 5 of them are independent in the sense that all other base precoding matrices are column permutations of these 5. Then naturally these 16 base precoding matrices can be collected into 5 bins, with all base precoding matrices in a bin column permutations of each other. There 5 bins are:
· Bin 0: {PMI0, PMI2, PMI8, PMI10}
· Bin 1: {PMI1, PMI3, PMI9, PMI11}
· Bin 4: {PMI4, PMI6}
· Bin 5: {PMI5, PMI7}
· Bin 12: {PMI12, PMI13, PMI14, PMI15}

Note that in each bin, we don’t have the full column permutations. Also we can see Bin 4 and Bin 5 are smaller.
Five UE bins are formed using the PMI reported by the UE. Only UEs in the same bin can be co-scheduled.
[bookmark: prop_1]Proposal 1. Only UEs in the same PMI bin are paired. A UE is only served in spatial layers covered in its reported PMI. To increase pairing chance, we can further use codebookSubSetRestriction bitmap to increase the chance for pairing.
When UE reports rank 1, it will report one CQI for the single layer selected. When it reports rank 2 and above, it will report two CQIs, one for each codeword. These CQIs can be interpreted as the SNR for a layer if the codeword is rank 1, or the average SNR of two spatial layers if the codeword is rank 2. This can be summarized as in the next table.

	Rank
	CQI0
	CQI1

	1
	SNR of layer 1
	N/A

	2
	SNR of layer 1
	SNR of layer 2

	3
	SNR of layer 1
	Average SNR of layer 2 and layer 3

	4
	Average SNR of layer 1 and layer 2
	Average SNR of layer 3 and layer 4



Note that one spatial layer in one PMI may be another spatial layer of a different PMI in the same bin. Then each UE in a bin will provide some SNR measure for a set of columns of the base precoding matrix. We can use these reported SNRs to approximately compute the SNR needed for MCS determination when pairing UEs. 
For example, two UEs both report rank 1 with the same PMI, with different SNRs. We can pair them in MUST most with one being the MUST-far UE and the other being the MUST-near UE. Given a power ratio for the MUST pairing, the MUST-far UE reported SNR can be adjusted to reflect the power loss to the MUST-near UE, and the extra interference from the MUST-near UE. The MUST-near UE reported SNR can be adjusted to reflect the power loss to the MUST-far UE, while the extra interference from MUST-far UE does not need to be considered due to cancellation. The adjusted SNRs can be adjusted with outer loop backoff and then used for MCS selection. The outer loop for MUST might need to be split from single user mode outer loop as the MCS computation involves many approximations.
For the pairing of UEs, we can support both orthogonal pairing and non-orthogonal pairing. Orthogonal pairing is used to pair UEs with about the same SNR level. It is beneficial to pair UEs requesting different sets of spatial layers. However, it is also fine if the requested spatial layer sets overlap, as we can assign a common spatial layer to either UE. Non-orthogonal pairing targets UEs with large SNR difference. In this case, we can pair UEs such that the high SNR UE requested spatial layer set is a super set of that requested by the lower SNR UE.
[bookmark: prop_2]Proposal 2. UEs in the same PMI bin can be paired in orthogonal fashion and non-orthogonal fashion. The eNB scheduler can attempt to compute the MCS pair for different pairing to select the best option with some fairness criterion. 
Observation 1. Outer loop for MUST operation may need to be split from single user mode outer loop as the MCS computation involves many approximations.

3	Conclusions 
Based on the discussion presented in the paper, we have the following proposals and observations.
Proposal 1. Only UEs in the same PMI bin are paired. A UE is only served in spatial layers covered in its reported PMI. To increase pairing chance, we can further use codebookSubSetRestriction bitmap to increase the chance for pairing.
Proposal 2. UEs in the same PMI bin can be paired in orthogonal fashion and non-orthogonal fashion. The eNB scheduler can attempt to compute the MCS pair for different pairing to select the best option with some fairness criterion. 
Observation 1. Outer loop for MUST operation may need to be split from single user mode outer loop as the MCS computation involves many approximations.
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