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1. Introduction
The WI proposal “Downlink Multiuser Superposition Transmission for LTE” was approved in RAN plenary #71 [1]. The WI aims to enable LTE to support downlink intra-cell multiuser superposition transmission for PDSCH with assistance information from serving eNB to a UE regarding its experienced intra-cell interference. A MUST UE receiver is assumed to be capable to cancel or suppress intra-cell interference between co-scheduled MUST users for the following cases.

· Case 1: Superposed PDSCHs are transmitted using the same transmission scheme and the same spatial precoding vector.

· Case 2: Superposed PDSCHs are transmitted using the same transmit diversity scheme.

· Case 3: Superposed PDSCHs are transmitted using the same transmission scheme, but their spatial precoding vectors are different.
In this document, we discuss on the enhancements for MUST transmission for PDSCH with the same transmission scheme and the same precoding vector for the co-scheduled UE’s, i.e. Case 1.

2. Discussion
As is well-known, UE pairing and scheduling is one of the most critical factors for the performance of MUST Case 1. Case 1 prefers small difference in azimuthal domain but remarkable difference in radical dimension, i.e. distance from the serving eNB or pathloss. However, in light of the study at the stage of SI, we found that the restriction of the same PMI feedback for the co-scheduled UE’s will reduce the probability of MUST transmission, and consequently degrade the performance of MUST. To deal with the problem, some companies proposed to relax the limitation of the same PMI, e.g. multiple PMI feedback for each UE [2][3]
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[4]. Conspicuously, it will increase the occurrence of MUST transmission.
Observation #1: Multiple PMI feedback for each UE can increase the occurrence of MUST transmission.
Proposal #1: Consider multiple PMI feedback for each UE.
On other hand, if the limitation of azimuthal difference is relaxed, it is possible to go from one extreme to the other. In the presence of large azimuthal difference between the paired UE’s, regardless how to steer the beam at the eNB, at least one of the co-scheduled UE’s suffers reduced beamforming gain or even loss [5], as illustrated in Figure 1.
Observation #2: In the presence of large azimuthal difference between the paired UE’s, regardless how to steer the beam at the eNB, at least one of the co-scheduled UE’s suffers reduced beamforming gain or even loss.
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Figure 1. Large azimuthal difference between the paired UE’s
In order to avoid the both extreme cases and achieve a fairly good balance, the threshold of the azimuthal difference between the paired UE’s should be carefully designed and adjusted according to a variety of factors, e.g.
· UE density: in the presence of a dense deployment of UE’s, the threshold can be set smaller to rule out the unfavorable UE pairs and obtain better candidates for MUST transmission; On the contrary, the threshold can be relaxed to some extent to guarantee the availability of the candidate UE pairs.

· Codebook size: if the codebook is large, the restriction of PMI feedback can be relaxed due to the fine resolution in azimuthal dimension. Otherwise, the requirement of PMI feedback must be kept strict.
· Antenna number (aperture size of the antenna array): the threshold of the in-between azimuthal angle can be relevant to the number of antennas equipped at the serving eNB, e.g. smaller threshold for larger-aperture array while larger threshold for small-aperture array.
Proposal #2: The threshold of azimuthal difference between the paired UE’s should be carefully designed and adjusted according to a variety of factors, e.g. UE density, codebook size, antenna numbers.
3. Conclusions

In this document, we analyzed the potential enhancements for MUST transmission Case 1. Based on the discussion, we have following observations and proposals.
Observation #1: Multiple PMI feedback for each UE can increase the occurrence of MUST transmission.
Observation #2: In the presence of large azimuthal difference between the paired UE’s, regardless how to steer the beam at the eNB, at least one of the co-scheduled UE’s suffers reduced beamforming gain, or even loss.

Proposal #1: Consider multiple PMI feedback for each UE.
Proposal #2: The threshold of azimuthal difference between the paired UE’s should be carefully designed and adjusted according to a variety of factors, e.g. UE density, codebook size, antenna numbers.
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