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1. Introduction

At RAN #71 meeting, the work item for MUST was approved [1]. In the April meeting, an LS to RAN4 on potential parameters for blind detection in MUST was agreed in RAN1 [2]. 

This contribution provides analysis on the blind detection.  
2. Discussion 
According to the MUST WID [1], 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.
According to the LS [2], RAN1 identified the following candidate assistance information for signaling or blind detection and asked RAN4 to identify the parameter combinations that could be blindly detected jointly (e.g. blind detection performance, UE complexity) in MUST:
· 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
Whether above candidate parameters should be signaled or blindly detected, it is a trade-off between signaling overhead and complexity of blind detection. Higher-layer signaling could facilitate the downlink multiuser superposition transmission, while too much signaling overhead may degrade the system performance. On the other hand, UE blind detection will not increase the signaling overhead, but the complexity and detection performance need to be considered. What’s more, blind detection accuracy requirement for MUST may be higher than that for NAICS according to RAN1 LS [2].
DMRS port
DMRS port issue only exists in case 3 which spatial precoding vectors of superposed PDSCHs are different. In Rel-13, DMRS was designed to support up to 8 non-orthogonal MU-MIMO UEs based on OCC4 and nSCID. If DMRS port is blindly detected, there will be 7 hypotheses per spatial layer, which may bring complexity for UE blind detection. So it is better to signal the DMRS port of the MUST-paired UE.

Observation 1: there are 7 hypotheses per spatial layer for DMRS port, which may bring complexity for UE blind detection.
Existence of MUST interference per spatial layer
Considering the existence of MUST interference is critical on whether MUST is performed or not, and it is a precondition on whether other parameters should be blindly detected or signaled. So the detection accuracy of the presence of MUST interference may impact system performance significantly. It is better to signal the existence of MUST interference.
Observation 2: considering that the existence of MUST interference is critical on whether MUST is performed or not, it is better to signal the existence of MUST interference.
Modulation order
For case 1 and case 2, MUST-far UE’s modulation order is limited at least to QPSK and whether or not to support 16QAM is FFS. So there will be up to 2 hypotheses of modulation scheme to be blindly detected.

For case 3, the transmission power of MUST-paired UEs may be in the same level for DMRS-based transmission schemes. So the modulation order could be QPSK, 16QAM and 64QAM. That is to say, there will be up to 3 hypotheses to be blindly detected for case 3.
From above analysis, it seems that there are only 2 or 3 hypotheses for modulation order blind detection, which may has acceptable impact on the complexity of detection. 
Observation 3: there are only 2 or 3 hypotheses for modulation order, which may be acceptable for UE blind detection. 
Scheduling granularity
There are three options for granularity of parameters variation: per PRB or per group of PRBs or single value across the UE’s scheduled bandwidth. Considering the channel is time varying, a single value across the UE’s scheduled bandwidth may not be realistic. It is possible the interferer could be different on each PRB, but the blind detection per PRB may increase UE complexity. So the per group of PRBs may be a good choice. For NAICS, it is agreed that the resource allocation granularity is configured by the network from {1, 2, 3, 4} PRB pairs [3]. So, for scheduling granularity, it may be considered to reuse the methodology of NAICS. 
Observation 4: considering the channel condition and detection complexity, the per group of PRBs may be a good choice and the methodology of NAICS may be considered.
3. Conclusion
This contribution provides the analysis on the potential parameters for blind detection in MUST and the observations are:
Observation 1: there are 7 hypotheses per spatial layer for DMRS port, which may bring complexity for UE blind detection.
Observation 2: considering that the existence of MUST interference is critical on whether MUST is performed or not, it is better to signal the existence of MUST interference.
Observation 3: there are only 2 or 3 hypotheses for modulation order, which may be acceptable for UE blind detection. 
Observation 4: considering the channel condition and detection complexity, the per group of PRBs may be a good choice and the methodology of NAICS may be considered.
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