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1. Introduction
The MUST WI was approved at RAN #71 meeting [1]. In the last RAN1 meeting, our views on operation mechanism for MUST case 1 and case 2 were presented in [2].
Regarding the MUST-far UE modulation order, transmission power ratio and operation mechanism, the following agreements for MUST case 1 and 2 were reached in the last meeting:

· For Case 1 and 2 described in MUST WID, Far UE’s modulation order is limited to QPSK when it is co-scheduled with near UE in a given subframe.
· For MUST Case 1 and Case 2, multiple power ratios are supported at least for some combinations of MUST-near UE and MUST-far UE modulation orders.
· No new TM for MUST

· MUST Case 1 and Case 2 using up to 2Tx is supported in the following TMs

· TM 2/3/4

· FFS TM 8/9/10

· A UE is signalled by RRC if it is to be configured for potential MUST operation

· At least one new DCI is to be monitored by a UE once configured into MUST operation

· FFS on details
· FFS MUST-near UE may assume MUST interference presence/absence is consistent among all of its scheduled PRBs for CRS-based TM and DMRS-based TM

· For MUST case 1/case 2/case 3, dynamic switching between MUST and non-MUST operation is supported

· Maximum number of spatial layers for MUST

· For MUST case 1 and case 2, up to 2 spatial layers for each UE are used.
This contribution further discusses the power ratio definition and method to provide assistance information for MUST case 1 and case 2 using up to 2 Tx CRS-based transmission schemes.
2. Discussion
2.1.  Considerations on transmission power ratio
For MUST Case 1 and Case 2, it was agreed that multiple power ratios are supported at least for some combinations of MUST-near UE and MUST-far UE modulation orders. When defining the power ratios for generating non-uniform composite constellation, several issues need to be considered:

· Tx/Rx EVM: For the non-uniform composite constellations, there are no RAN4 Tx EVM requirements. Meanwhile, the impact of Rx EVM on the receiver performance should be taken into account.
· Impact to legacy NAICS UE: NAICS UE may blindly detect the PDSCH constellation of the interfering cell. For legacy NAICS UE, when MUST is used in the interfering cell and the interfering PDSCH’s constellation is not legacy constellation, whether the NAICS UE can correctly detect the interfering PDSCH’s constellation should be considered.
Proposal 1: The Tx/Rx EVM and impact to legacy NAICS UE need to be taken into account when defining the power ratios for non-uniform composite constellations.
2.2.  MUST assistance information
For MUST case 1 and case 2, it was agreed that far UE’s modulation order is limited to QPSK, thus the candidate assistance information for signaling or blind detection by the near UE include:

· Existence of MUST interference
· Transmission power allocation of its PDSCH and of the far UE’s PDSCH
For MUST-near UE, one question is whether MUST interference presence/absence is consistent among all of its scheduled PRBs per spatial layer, i.e., can the UE be scheduled as MUST-near UE in some PRBs, and scheduled as non-MUST UE in the other PRBs? If yes, how can UE obtain the interference existence information for each scheduled PRB/PRB group?
One approach is that the MUST-near UE could know the interference presence/absence by comparing the modulation order obtained from its DCI and from the blind detection of the BS transmission signal. Some initial simulation results on interference existence blind detection were provided in [3] [4] at the last RAN1 meeting. Meanwhile, RAN4 agreed the simulation assumptions on the blind detection of interference existence and power ratio in [5] [6] at RAN4 #79 meeting in May, and more simulation results are expected in the August meeting.
From our perspective, it is suggested that MUST interference presence/absence is consistent among all the scheduled PRBs per spatial layer. Although this may limit the scheduling flexibility to some extent, UE implementation complexity can be reduced since interference existence blind detection for each scheduled PRB/PRB group is not needed. In addition, considering that the error in interference existence detection will lead to 100% BLER of the PDSCH [5], this approach could avoid the MUST performance degradation by the failure of detection in the interference existence.

Proposal 2: MUST-near UE assumes MUST interference presence/absence is consistent among all the scheduled PRBs per spatial layer, and blind detection of interference existence for each scheduled PRB/PRB group is not needed.
Regarding the signaling aspect, based on the above analysis, we propose to add 1 DCI bit per spatial layer to dynamically indicate whether MUST interference needs to be cancelled. 
Proposal 3: For one UE configured in MUST mode, add 1 DCI bit per spatial layer to indicate whether MUST interference needs to be cancelled.
For the modulation order combinations with multiple power ratios, to save the DCI overhead, it is proposed to blindly detect the power ratio at MUST-near UE.
· If the blind detection at per PRB or per PRB group basis is concluded as feasible in RAN4, it is allowed that the power ratio can be different among PRBs or PRB groups;
· Otherwise, the same power ratio across the near UE’s scheduled PRBs in each TTI and each spatial layer should be adopted.
Proposal 4: For the modulation order combinations with multiple power ratios, blindly detect the power ratio at MUST-near UE. Whether the power ratio can be different among PRBs or PRB groups depends on RAN4 study on the blind detection performance.
3. Conclusion
This contribution discussed the power ratio definition and method to provide assistance information for MUST case 1 and case 2, and the following proposals were given:
Proposal 1: The Tx/Rx EVM and impact to legacy NAICS UE need to be taken into account when defining the power ratios for non-uniform composite constellations.
Proposal 2: MUST-near UE assumes MUST interference presence/absence is consistent among all the scheduled PRBs per spatial layer, and blind detection of interference existence for each scheduled PRB/PRB group is not needed.

Proposal 3: For one UE configured in MUST mode, add 1 DCI bit per spatial layer to indicate whether MUST interference needs to be cancelled.
Proposal 4: For the modulation order combinations with multiple power ratios, blindly detect the power ratio at MUST-near UE. Whether the power ratio can be different among PRBs or PRB groups depends on RAN4 study on the blind detection performance.
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