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1. Introduction
In RAN1#85, the supported TMs in MUST was discussed with the following agreements [1]

	· 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

· FFS MUST Case 3 using up to 8Tx is supported in the following TMs

· TM 4/8/9/10

· Companies are encouraged to perform more evaluations especially using the agreed FTP model


Besides, there are still other combinations of TM, number of Tx antennas and MUST cases that are still undecided for MUST supporting. In this paper, we keep discussing those remaining combinations. 
2. Discussion
Table 1 provides a summary of current status about TM supporting in MUST. As shown in Table 1, there are still lots of combinations (MUST case, TM, Tx antenna number) left open. 
Table 1
 Summary of TM supporting in MUST

	TM
	MUST Case 1
	MUST Case 2
	MUST Case 3

	
	2Tx
	4Tx
	8Tx or more
	2Tx
	4Tx
	8Tx or more
	2Tx
	4Tx
	8Tx or more

	2
	X
	X
	O
	
	X
	X 

(no additional spatial layer for interfering UE)

	3
	O
	
	
	X
	

	4
	O
	
	
	
	FFS
	X

	5
	
	
	
	
	
	
	

	6
	
	
	
	
	
	
	

	7
	
	
	
	
	
	
	

	8
	FFS
	
	
	
	FFS

	9
	
	
	
	
	

	10
	
	
	
	
	

	X: Impossible

O: Supported, as agreed in RAN1#85

FFS: For further study, as agreed in RAN1#85


To resolve remaining open issues, the discussions for all empty and FFS combinations in Table 1 are provided in Tables 2, 3 and 4 for MUST Case 1, 2 and 3, respectively.
Table 2 

MUST case 1

	Combination
	Suggestion
	Notes

	TM3, 4Tx
	O
	1. The spec changes for supporting MUST Case 1 in TM3 2Tx and TM3 4Tx are actually the same. Since TM3 2Tx is already supported, it will be better to have a unified solution for both 2Tx and 4Tx.
2. There is no concern on PMI alignment probability between paired UEs.
3. Both near and far UEs are layer 2 in this TM.

	TM4, 4Tx
	O
	1. The spec changes for supporting MUST Case 1 in TM4 2Tx and TM4 4Tx are actually the same. Since TM4 2Tx is already supported, it will be better to have a unified solution for both 2Tx and 4Tx.
2. The concern of PMI alignment probability between paired UEs can be handled through codebook subset restriction and/or multiple CSI processes. 
3. With proper signaling design, NOMA and high-layer SU-MIMO can be dynamically switched in TM4.

	TM5
	O
	1. If TM4 is supported, those spec changes in TM4 can be directly extended to TM5. 
2. One difference to TM4 is that TM5 already has 1 bit for downlink power offset, which tells the UE about the existence of the interference.

3. Another difference to TM4 is that the number of layers of SU-MIMO is limited to 1 for a UE. 

	TM6
	X
	1. UE in TM6 is expected to handle only one spatial layer. 
2. Near UE is likely to have high SNR. This means TM4, which allows more than 2 layer PDSCH transmission, is a better choice than TM6 for near UEs
3. Since TM6 was designed to have the benefit of short DCI length, we prefer to keep this benefit for TM6.

	TM7
	No strong view
	

	TM8/9/10, 2Tx
	O
	1. We see no difficulty to extend MUST Case 1 from CRS-based TMs to DMRS-based TMs.
2. Some unsolved issues are 

A. Whether the DMRS should be power scaled by the power ratio(s) or not.

B. Whether near and far UE share same DMRS port/sequence or not.

	TM8/9/10, 4/8Tx
	O
	Just like the 2Tx case.


Table 3 

MUST case 2
	Combination
	Suggestion
	Notes

	TM2, 4Tx
	O
	1. The spec changes for supporting MUST Case 1 in TM2 2Tx and TM2 4Tx are actually the same. Since TM2 2Tx is already supported, it will be better to have a unified solution for both 2Tx and 4Tx.
2. There is no concern on PMI alignment probability between paired UEs.
3. FFS whether a fallback mode is required in TM2 when the MUST mode is RRC configured.


Table 4 

MUST case 3
	Combination
	Suggestion
	Notes

	TM4
	O
	Supporting TM4 with MUST case 3 provides the opportunity to dynamically switch between high-layer SU-MIMO and MU-MIMO.

	TM5
	O
	1. MU-MIMO is already supported in TM5. 

2. Based on the feasibility of blind detection study from RAN4, TM5 can be extended to provide more assistance information.

	TM6
	X
	UEs in TM6 are expected to handle only one spatial layer.

	TM7
	X
	1. The DMRS scrambling ID is based on user RNTI, which is not possible to be dynamically signaled through DCI. 
2. Since interference DMRS is not available, channel estimation w.r.t. the interference layer is impossible. Thus UE is not able to cancel this intra-cell interference.

	TM8/9/10
	O
	1. TM8, 9 and 10 already support MU-MIMO. 
2. The precoder of Interference needs not to be signaled to or detected by UE because UE can direct estimate the equivalent channel through interferer’s DMRS. However, UE needs to know DMRS port and the corresponding scrambling ID for channel estimation.


Based on above discussion, we have the following proposals:
Proposal 1: Extend the supporting of MUST Case 1 in the following cases:
· TM3, 4Tx
· TM4, 4Tx
· TM5
· TM8/9/10, 2/4/8Tx
Proposal 2: Extend the supporting of MUST Case 2 in the following cases:

· TM2, 4Tx
Proposal 3: Support MUST Case 3 in the following transmission modes:

· TM4

· TM5

· TM8/9/10

3. Conclusion
In this paper, we discuss the supported TMs for MUST. We have the following proposals:
Proposal 1: Extend the supporting of MUST Case 1 in the following cases:

· TM3, 4Tx
· TM4, 4Tx 
· TM5
· TM8/9/10, 2/4/8Tx
Proposal 2: Extend the supporting of MUST Case 2 in the following cases:

· TM2, 4Tx
Proposal 3: Support MUST Case 3 in the following transmission modes:

· TM4

· TM5

· TM8/9/10
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