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1. Introduction
The MUST WI was approved at RAN #71 meeting [1]. In the last meeting, our initial views on MUST-far UE modulation order, transmission power ratio and MUST operation mechanism were presented in [2] [3].

Regarding the transmission power ratio, the following agreements were reached in the last meeting:

· For Case 1 & 2, up to two co-scheduled UEs per spatial layer are supported

· For Case 1 & 2, MUST category 2 with one or more transmission power ratios for co-scheduled MUST UEs in each constellation combination is supported

· One or more transmission power ratios for each constellation combination are supported

· FFS: The number of multiple power ratios is down-selected from 1 to 8

· …
And the following agreements were reached regarding the operation mechanism:
· For MUST case 1 and case 2, the candidate assistance information for signalling 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

In this contribution, we further discuss the operation mechanism for MUST case 1 and case 2 using up to 2 Tx CRS-based transmission schemes.
2. Discussion
Firstly, if two or more power ratios are supported for MUST, at least one of the composite constellations is not legacy constellation, and the Tx/Rx EVM need to be taken into account when defining the power ratios for each constellation combination.
Proposal 1: If two or more power ratios are supported, the Tx/Rx EVM need to be taken into account when defining the power ratios for each constellation combination.
Considering the modulation order, as discussed in [2], our proposal is to limit MUST-far UE is to be QPSK modulation, because the system-level performance degradation due to QPSK restriction is very small. In such case, 

· 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

As shown in Table 1, two candidate MUST operation mechanisms are proposed in this contribution.
Table 1 
Proposed MUST operation mechanisms

	
	MUST operation mechanism #1
	MUST operation mechanism #2

	Assistance information
	MUST mode, near UE or far UE
	MUST mode is configured for MUST-near UE via RRC signaling
	· MUST mode is configured for MUST-near and MUST-far UE via RRC signaling
· For a UE configured in MUST mode, 1-bit DCI signaling on whether the UE is a near UE or far UE per spatial layer per TTI

	
	Existence of MUST interference
	For a MUST-near UE, blind detection on the existence of MUST interference per spatial layer per PRB

	
	Transmission power ratio
	For a MUST-near UE, blind detection on the allocated power ratio per spatial layer per PRB, if two or more power ratios are supported

	Pros and Cons
	Pros
	· Resource allocation alignment between near and far UEs is not needed, which allow the scheduling flexibility and increase MUST performance gain

· Uniform DCI design for near and far UE

	
	
	· No additional DCI overhead

· MUST-far UEs can be legacy UEs
	One UE can be scheduled as a MUST-near UE or MUST-far UE dynamically 

	
	Cons
	Depending on the RAN4 feedback on the feasibility and reliability of the blind detection

	
	
	One UE cannot be scheduled as a MUST-near UE or MUST-far UE dynamically
	One additional DCI bit is needed


As seen in Table 1, MUST mode is configured for near UE in the two mechanisms, and the difference is whether MUST mode is configured for the far UE as well. If yes, i.e., in MUST operation mechanism #2, one additional DCI bit is introduced to differentiate the near UE and the far UE per spatial layer per TTI.
In both mechanisms, for the MUST-near UE, there may exist a co-scheduled MUST-far UE. Assuming that the modulation order of the (composite) constellation transmitted from BS can be blindly detected in each spatial layer and each PRB, the near UE could know whether there exists a co-scheduled MUST-far UE by the following way:

· If the modulation order obtained from the near UE’s DCI is the same as the modulation order obtained by blind detection, then it is seen that MUST is not used in this spatial layer and PRB.
· If the modulation order obtained from the near UE’s DCI is lower than the modulation order obtained by blind detection, then it is seen that MUST is used in this spatial layer and PRB.
Also, for the MUST-near UE, if two or more power ratios are supported, the power ratio may be blindly detected per spatial layer per PRB, depending on the RAN4 feedback on the feasibility and reliability.
In summary, proposals 2 to 4 are made w.r.t. MUST operation mechanism:

Proposal 2: Two candidate approaches on MUST mode configuration:

· Approach #1: MUST mode is configured for MUST-near UE via RRC signaling
· Approach #2: MUST mode is configured for MUST-near and MUST-far UE via RRC signaling. For a UE configured in MUST mode, introduce 1-bit DCI signaling on whether the UE is a MUST-near UE or MUST-far UE per spatial layer per TTI
Proposal 3: For each spatial layer and each PRB, the near UE in MUST mode could know whether there exists a co-scheduled MUST-far UE by comparing the modulation order obtained from its DCI and from the blind detection of the BS transmission signal.

Proposal 4: For the MUST-near UE, if two or more power ratios are supported, the power ratio may be blindly detected per spatial layer per PRB, depending on the RAN4 feedback on the feasibility and reliability.
3. Conclusion
This contribution discussed the operation mechanism for downlink MUST, and the following proposals were given:
Proposal 1: If two or more power ratios are supported, the Tx/Rx EVM need to be considered when defining the power ratios for each constellation combination.
Proposal 2: Two candidate approaches on MUST mode configuration:

· Approach #1: MUST mode is configured for MUST-near UE via RRC signaling
· Approach #2: MUST mode is configured for MUST-near and MUST-far UE via RRC signaling. For a UE configured in MUST mode, introduce 1-bit DCI signaling on whether the UE is a MUST-near UE or MUST-far UE per spatial layer per TTI
Proposal 3: For each spatial layer and each PRB, the near UE in MUST mode could know whether there exists a co-scheduled MUST-far UE by comparing the modulation order obtained from its DCI and from the blind detection of the BS transmission signal.

Proposal 4: For the MUST-near UE, if two or more power ratios are supported, the power ratio may be blindly detected per spatial layer per PRB, depending on the RAN4 feedback on the feasibility and reliability.
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