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1. Introduction

In the last meeting, the potential parameters for blind detection were discussed and two way forwards were agreed [1]. This contribution provides consideration on the blind detection of the interference existence for case 3.    
2. Discussion 
According to the [1], it is suggested to further check if NAICS conclusions can be applied to MUST case 3. For NAICS, it is agreed to blindly detect the existence of interferer. The main concern of signaling introduction for NAICS is that the interference comes from neighbor cells and the serving cell has no information about interfering cells. The delay consumed by information transmission between cells is not acceptable. However, for MUST, the target UE and interfering UEs are in the same cell, there is no delay of information transmission between cells.    
Observation1: MUST is different from NAICS, there is no delay of information transmission between cells.
It is concluded by some companies that the blind detection for MU-MIMO is already supported by UEs, because there already has TM9 rank1 demodulation requirement for OCC2 and the design of PDSCH demodulation test for OCC4 is being discussed [3]. However, the blind detection of interference existence for MUST DMRS-based case 3 is more complicated. There are more hypotheses. The MU-MIMO PDSCH demodulation test is designed with some assumptions, such as the scrambling ID equals zero. However, it is possible that different scrambling ID values are used for the paired UEs, which needs to be considered in MUST. Furthermore, there may be a mixture scheduling of OCC2 and OCC4, which means a UE using OCC2 can be paired with UE using OCC4, vice versa. Considering above possibility into consideration, there will be many hypotheses. For example, if the target UE is port 11 with nSCID=0, there will be 10 hypotheses，according to the Table 5.3.3.1.5C-2 of TS 36.212 as shown in the following. With so many hypotheses, the UE implementation complexity will be increased and the performance of blind detection will be impacted.
Observation 2: compared with MU-MIMO demodulation test, there are more hypotheses to be blindly detected for MUST.

What’s more, it is possible that the interference is not consistent within the scheduled bandwidth and blind detection needs to be performed per PRB or per PRB pairs. In this case, the UE implementation complexity may be not acceptable. If network signaling is used, of course there will be concern of signaling overheads. However, the overhead issue can be resolved by designing the signaling carefully, such as the signaling is just an indication of the interference existence for the whole scheduled bandwidth or sub-band, keeping scheduling flexibility.
From above analysis, in order to guarantee the performance gain of MUST, it is better to signal the existence of interference. 

Proposal 1: it is proposed to signal the existence of interference for MUST case 3 with DMRS-based TMs.
Table 5.3.3.1.5C-2 of TS 36.212: Antenna port(s), scrambling identity and number of layers indication

	One Codeword:
Codeword 0 enabled,

Codeword 1 disabled
	Two Codewords:
Codeword 0 enabled,

Codeword 1 enabled

	Value
	Message
	Value
	Message

	0
	1 layer, port 7, nSCID=0 (OCC=2)
	0
	2 layer, port 7-8, nSCID=0 (OCC=2)

	1
	1 layer, port 7, nSCID=1 (OCC=2)
	1
	2 layer, port 7-8, nSCID=1 (OCC=2)

	2
	1 layer, port 8, nSCID=0 (OCC=2)
	2
	2 layer, port 7-8, nSCID=0 (OCC=4)

	3
	1 layer, port 8, nSCID=1 (OCC=2)
	3
	2 layer, port 7-8, nSCID=1 (OCC=4)

	4
	1 layer, port 7, nSCID=0 (OCC=4)
	4
	2 layer, port 11,13, nSCID=0 (OCC=4)

	5
	1 layer, port 7, nSCID=1 (OCC=4)
	5
	2 layer, port 11,13, nSCID=1 (OCC=4)

	6
	1 layer, port 8, nSCID=0 (OCC=4)
	6
	3 layer, port 7-9

	7
	1 layer, port 8, nSCID=1 (OCC=4)
	7
	4 layer, port 7-10

	8
	1 layer, port 11, nSCID=0 (OCC=4)
	8
	5 layer, port 7-11

	9
	1 layer, port 11, nSCID=1 (OCC=4)
	9
	6 layer, port 7-12

	10
	1 layer, port 13, nSCID=0 (OCC=4)
	10
	7 layers, ports 7-13

	11
	1 layer, port 13, nSCID=1 (OCC=4)
	11
	8 layers, ports 7-14

	12
	2 layers, ports 7-8
	12
	Reserved

	13
	3 layers, ports 7-9
	13
	Reserved

	14
	4 layers, ports 7-10
	14
	Reserved

	15
	Reserved
	15
	Reserved


3. Conclusion
This contribution provides the analysis on the feasibility of interference existence blind detection in MUST and the observations and proposals are:
Observation1: MUST is different from NAICS, there is no delay of information transmission between cells for MUST.

Observation 2: compared with MU-MIMO demodulation test, there are more hypotheses to be blindly detected for MUST.
Proposal 1: it is proposed to signal the existence of interference for MUST case 3 with DMRS-based TMs.
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