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1. Introduction
The work item on downlink superposition transmission intends to evaluate and specify the following three 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.
For case 1 and case 2, the detailed objectives in RAN1 are:
· (RAN1) For Case 1 and 2 using up to 2 Tx CRS-based transmission schemes, specify downlink multiuser superposition transmission scheme(s) for MUST category 2 with multiple transmission power ratios or MUST category 2 with single transmission power ratio & legacy constellation for co-scheduled MUST users in each constellation combination.
· Down-selection should be further discussed in RAN1.
· (RAN1) For Case 1 and 2 using up to 2 Tx CRS-based transmission schemes, specify necessary mechanisms to enable efficient MUST operation.
· The configuration of downlink multiuser superposition transmission.

· Starting from the candidate parameters of assistance information identified in TR 36.859 and based on the RAN4 identified parameter combinations which could be jointly blindly detected, specify the mechanism to provide MUST assistance information to a UE using R-ML receiver, which may include assistance signalling and blind detection.
In this contribution we discussed the down selection of power ratios for Category 2.  
2. Discussion
Three categories of MUST schemes have been discussed in the study item phase.
· MUST Category 1: Superposition transmission with adaptive power ratio on component constellations and non-Gray-mapped composite constellation

· MUST Category 2: Superposition transmission with adaptive power ratio on component constellations and Gray-mapped composite constellation
· MUST Category 3: Superposition transmission with label-bit assignment on Gray-mapped composite constellation
As stipulated in the WID, the WI will standardize MUST category 2 with 2CRS antenna port. The power ratio between the near and far UE may take a single candidate value or multiple candidate values. If Rel.14 is restricted to a single power ratio, the power allocation between near/far UEs at the eNB is pre-determined and the composite constellation reuses the legacy QAM constellation point. When multiple power ratios are allowed, different power allocations between the near/far UEs are possible, with different composite constellation than legacy LTE. A brief comparison of these two alternatives is below. 
· System performance 
· The ratio of eNB-UE distance between near UE and far UE may take different values. Having multiple power ratios is useful to exploit the near-far effect, perform more flexible link adaptation, and achieve better system throughput.
· On the other hand, link adaptation granularity is limited by two factors, e.g. power ratio and constellation bit assignment between the near and far UEs. As found in the study item, MUST performance gain is mainly seen when there is a large SNR disparity between the new/far UEs, hence the far UE is most likely restricted to QPSK modulation and the near UE is mostly likely allocated with 16QAM or 64 QAM. Since the alphabet size is pretty small, the gain from too many power ratios may be also limited in practical deployment. 
· Scheduling complexity

· Scheduling complexity increases as the number of power ratios increases. Particularly in a high-loaded cell with a lot of users (which is the most relevant deployment scenario for MUST), complexity increase due to multiple power ratios will be more prominent. Hence, a reasonable number of power ratios (if more than 1) should be considered.
· UE complexity: 

· A small number of power ratios are beneficial for UE implementation and complexity. 
· Control signaling overhead
· Whether the power ratio is to be blinded detected by the UE or explicitly signaling by the eNB is pending RAN4 study. In case explicit eNB signaling is needed, reducing the number of power ratios is helpful for DL control signaling coverage and overhead.
A tradeoff between system complexity, scheduling complexity and UE complexity should be considered in deciding on the number of power ratios for Category 2. Evaluation results from the Study Item conclusions (c.f. [2]) seem to suggest that the performance gain of multiple power ratios over a single power ratio cannot be simply ignored (e.g. in the range of 0-10% for high-load scenario). Hence our preference is to allow more than one power ratio to be supported. On the other hand, the number should also be limited for practical implementations. Currently, 2 to 4 power ratios appear reasonable in our view.
3. Conclusions 
In this contribution we discussed the support of single vs. multiple power ratios for MUST category 2 with 2 CRS ports. Considering the tradeoff between system performance, scheduling complexity and UE complexity, our current preference is to consider 2 to 4 power ratios.
Proposal:

· Consider 2 or 4 power ratios for MUST category 2:
· 2 power ratios: 60%, 80%;
· 4 power ratios: 60%, 70%, 80%, 90%.
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