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1. [bookmark: _GoBack]Introduction
In RAN1#86 meetings, the following items were agreed [1].
· For CRS based transmission schemes in MUST Case 1, the information of “existence of MUST interference” and “power ratio” is provided for each spatial layer.
· For MUST Case 2, “existence of MUST interference” and “power ratio” are signaled.
In RAN1#86bis meetings, the following items were agreed [2].
· MUST operation with RA alignment of interference within near-UE allocation is supported for cases 1 and 2
·  single DCI by adding bits of wideband power ratio and interference presence in the self DCI is supported
[bookmark: OLE_LINK2][bookmark: OLE_LINK4][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK24]In this contribution we discuss the details of signaling for MUST Case 1 and Case 2. In addition, some signaling aspects of MUST Case 3 are also discussed.
2. [bookmark: OLE_LINK17]DCI details for MUST Case 1 and Case 2
In Alt 1., single DCI is used by adding bits in the self DCI [1].
Alt 1 is the most straightforward way to signal the assistance information. For example, 3 bits of signaling overhead are assumed for the indication of “existence of MUST interference” and “power ratio” for each spatial layer. To efficiently compress the signaling to make the new DCI size smaller, the following method can be considered.
· Joint coding for adding bits.
For legacy DCI 1, 2 bits can be used to signal “existence of MUST interference” and “power ratio”.
For legacy DCI 2 / 2A, 2 bits can be used to signal “existence of MUST interference” and “power ratio” for each spatial layer. Table 1 shows content of “existence of MUST interference” and “power ratio” field.
Table 1 An example of 2-bit joint coding of “existence of MUST interference” and “power ratio” 
	Value
	Message

	0
	MUST operation (off)

	1
	α1.
	MUST
operation (on)

	2
	α2.
	

	3
	α3.
	


For the case without RA alignment of interference within near UE [2], whether performance gain is observed needs to be discussed firstly. For this case, extra PRB information needs to be signaled, that would lead to very complicated DCI design and much higher signaling overhead. Two DCIs scheme may provide a good solution. However, some issues for two DCIs scheme have to be solved as follows: (1) big signaling overhead; (2) more number of blind detection of DCI; (3) PDSCH usage efficiency.
Generally speaking, it is less likely that signaling for MUST would be very complicated in this release. The basic requirement is that the signaling mechanism of MUST operation should work, while leaving further optimization to future releases.
[bookmark: OLE_LINK1]Proposal 1: Efficient compression of the signaling is supported.
Proposal 2: The case without RA alignment of interference within near UE is not supported in first release of MUST.
3. DCI for MUST Case 3
It is agreed that DMRS based TMs are supported and orthogonal DMRS port is supported. However there is no agreement for DCI design for MUST case 3 so far.
· For DMRS based TM
The assistant information for interference cancellation for MUST Case 1 and MUST Case 3 is different. The assistance information should include following items.
· DMRS port/ sequence
· Interference existence
· Mod of paid UE
In order to efficiently compress the signaling overhead, some constrain for DMRS port/ sequence should be imposed for co-scheduled UEs. For example, same nSCID, partly select port number. Such as assuming the ports used by paired UEs are selected from orthogonal port {7, 8} or port {7, 8, 11, 13}. In addition, joint coding for interference existence and mod of paired UE could be considered as well.
The DMRS port/ sequence of the co-scheduled UE could be signaled by following two methods.
· Option 1: Joint coding for the DMRS port/ sequence for paired UEs. 
· Option 2: Signal DMRS port/ sequence for co-scheduled UE with extra 1 or 2 bits.
It is obvious that option 1 help lead to more efficient signaling compression than option 2. And the states between 
target UE and co-scheduled UE can be exchanged. Table 2 is an example for option 1 that shows antenna port(s), 
scrambling ID and number of layers indication for paired UEs. Table 3 is an example for option 2 that shows  
antenna port(s), scrambling identity and number of layers indication for co-scheduled UEs.
Table 2 Antenna port(s), scrambling identity and number of layers indication for paired UEs (one codeword enabled)
	One Codeword
Codeword 0 enabled,
Codeword 1 disabled

	Value
	Message

	0
	Target UE: 1 layer, port 7, nSCID=0
Co-scheduled UE: 1 layer, port 8, nSCID =0

	1
	Target UE: 1 layer, port 8 nSCID =0
Co-scheduled UE: 1 layer, port 7, nSCID =0

	2
	Target UE: 1 layer, port 11, nSCID =0
Co-scheduled UE: 1 layer, port 7,8, nSCID =0

	3
	Target UE: 1 layer, port 7,8, nSCID =0
Co-scheduled UE: 1 layer, port 11, nSCID =0

	..
	..



Table 3 Antenna port(s), scrambling identity and number of layers indication for co-scheduled UEs (one codeword enabled)
	Target  UE
	Co-scheduled UE

	Value
	Message
	Value
	Message

	0
	1 layer, port 7, nSCID=0
	0
	1 layer, port 8, nSCID=0

	
	
	1
	2 layer, port 11,13

	..
	..
	..
	..

	4
	2 layer, port 7,8
	0
	1 layer, port 11, nSCID=0

	
	
	1
	2 layer, port 11,13

	..
	..
	..
	..



4. Conclusion
[bookmark: OLE_LINK3]In this contribution, detail scheme on signaling for MUST Case 1 and Case 2 was suggested. Assistance information for MUST case 3 was provided. We have the following proposals. 
Proposal 1: Efficient compression of the signaling is supported.
· For legacy DCI 1, extra 2 bits can be used to signal “existence of MUST interference” and “power ratio”.
· For legacy DCI 2 / 2A, extra 2 bits can be used to signal “existence of MUST interference” and “power ratio” for each spatial layer.
Proposal 2: The case without RA alignment of interference within near UE is not supported in first release of MUST.
Proposal 3: For DMRS based TMs, DMRS port/sequence, interference existence, Mod of paired UE should be signaled.
Proposal 4: Assumed the port used by paired UEs is selected from orthogonal port {7, 8} or port {7, 8, 11, 13}.
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