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1   Background
There is an LS from RAN1 on potential parameters for blind detection in MUST [1]: 

RAN1 has identified the following parameters for the feasibility study of per PRB blind detection.  Note that RAN1 targets to decide on whether to signal all or part of the following parameters to a UE after August meeting.

· For MUST case 1 and case 2, the candidate assistance information for signaling or blind detection by the MUST-near UE include:

· Existence of MUST interference per spatial layer 

· Transmission power allocation per spatial layer of its PDSCH and of the MUST-far UE’s PDSCH

· Modulation order of each codeword of MUST paired UE’s PDSCH

· This information is only needed if modulation order of MUST-far UEs is not limited to QPSK

· For MUST case 3, in addition to the above:

· PMI or DMRS port/sequence of the MUST-paired UE

· Each of the above may be either:

· per PRB, or

· per group of PRBs, or

· single value across the UE’s scheduled bandwidth
RAN1 kindly asks RAN4 to identify the parameter combinations that could be blindly detected jointly (e.g. blind detection performance, UE complexity) in MUST, considering the above information.
In this contribution, we discuss on the issues of parameter blind detection for MUST Case 3.
2   Discussion
In accordance with RAN1’s LS, RAN4 is required to evaluate the performance and UE complexity for blind detection in MUST. For MUST Case 3 using a CRS-based TM, e.g., TM4, the following candidate parameters are identified for blind detection:

•
Interference existence
· Precoder of interference UE

· Modulation order of interference UE

· Power allocation between two spatial layers
Note that, the two precoders that assigned to two paired UEs can be either orthogonal or non-orthogonal with each other. Since R-ML receiver would be used at UE, it can provide better inter-layer interference cancellation which can perform effectively for both the situations with orthogonal and non-orthogonal precoders. Thus, there is no need to restrict the two rank-1 precoders should be orthogonal with each other.
Moreover, the power allocation between two spatial layers is required to be blindly detected only when unequal power allocation between two spatial layers is adopted. Obviously, supporting unequal power allocation will make eNB scheduling rather complicated and increase either UE complexity for blind detection or extra signaling overhead. Since the benefit of supporting unequal power allocation is not clear which needs to be verified by RAN1 using system level evaluation. Due to the limited time of MUST WI, equal power allocation can be used in the evaluation of blind detection feasibility.

Proposal 1: Equal power allocation between two spatial layers is adopted for MUST Case 3 using a CRS-based TM.
For MUST Case 3 using a DMRS-based TM, e.g., TM9, the following candidate parameters are identified for blind detection:

•
Interference existence

· DMRS port of interference UE

· Modulation order of interference UE

Different from MUST Case 3 using CRS-based TMs, the blind detection of interference existence for MUST Case 3 using a DMRS-based TM does not need to use the log likelihood ratio (LLR) based detection algorithm because interference existence and DMRS port of interference UE can be jointly detected. The target UE can assume the interference is existed when it detects any other different DMRS port. In order to proceed the evaluation for MUST Case 3 using a DMRS-based TM, the precoder assumption for the interference UE should be determined. Two options can be considered:
· Option 1: the precoder of the interference UE is randomly selected among the codebook.

· Option 2: the precoder that minimizes the interference to the target UE is selected.

It is true that the interference between the two paired UEs can be suppressed by properly selecting the precoders. But considering that R-ML receiver is adopted in this WI, such receiver could provide better inter-layer interference cancellation than MMSE receiver. Thus, option 1 is preferred.

Proposal 2: The precoder of the interference UE is assumed to be randomly selected among the codebook for MUST Case 3 using a DMRS-based TM.
3   Conclusion / Proposals
In this contribution, we discuss on the feasibility of parameter blind detection for MUST Case 1&2. The following observations are given:

Proposal 1: Equal power allocation between two spatial layers is adopted for MUST Case 3 using a CRS-based TM.
Proposal 2: The precoder of the interference UE is randomly selected among the codebook for MUST Case 3 using a DMRS-based TM.
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