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1 Introduction

In RAN WG1 meeting #86bis, the following agreement was made [1]:

Agreement:

· 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
· FFS MUST operation without RA alignment of interference within near-UE allocation is supported 

· two DCIs are supported

· FFS on content of two DCIs

· Aim for minimizing specification impact and reducing complexity

· The power ratios for different modulation combination are 

·  { 8/10, 50/58,  264.5/289}  for  QPSK+QPSK

· { 32/42, 144.5/167, 128/138}   for 16QAM+QPSK

· {128/170, 40.5/51, 288/330}   for  64QAM+QPSK

In this contribution, we discuss the resource allocation issue and DCI design for MUST Case 1&2. 
2 Discussion
2.1 On resource allocation alignment
It has been agreed that a single DCI by adding bits of wideband power ratio and interference presence in the self DCI is supported. If a MUST-near UE and its co-schedule MUST-far UE have unaligned resource allocation, the MUST-near UE should obtain the information of existence of MUST interference for each physical resource block (PRB). In this case, if no scheduling constraint is adopted, the number of control overhead bits for existence of MUST interference indication should be equal to the number of maximum scheduled PRBs for MUST-near UE, which is unacceptable. In order to maintain low control overhead, the same resource allocation is preferred for the two paired MUST UEs. 
While for power ratio indication, the control overhead would also be extremely large if the power ratio is not consistent across the scheduled PRBs. Thus, a common power ratio across the scheduled PRBs for MUST-near UE is preferred.
Proposal 1: MUST UE assumes the MUST power ratio and interference existence are consistent among all its scheduled PRBs.
2.2 On DCI signaling
It has been agreed that 3 different power ratios are supported for each modulation combination. Considering that the power ratio should be signaled when MUST interference is existed, it is better to signal wideband power ratio and interference presence in a joint manner rather than indicating separately because the formal approach can reduce signaling overhead. 
DCI Design for MUST Case 2 in TM2
The following field can be added for DCI format 1/1A corresponding to MUST case 2 and an example is shown in Table 1.

- MUST wideband power ratio and interference presence – 0 or 2 bits.

Table 1. Joint indication of MUST wideband power ratio and interference presence.

	Value
	Message

	00
	Non MUST transmission

	01
	MUST UE power ratio index = 0

	10
	MUST UE power ratio index = 1

	11
	MUST UE power ratio index = 2


DCI Design for MUST Case 1 in TM3
It is agreed that for CRS based transmission schemes in MUST Case 1, the information of wideband power ratio and interference presence is provided for each spatial layer. Since there always exists two spatial layers for both MUST-near and MUST-far UE in TM3, and thus the information of interference presence is not required to be signaled per spatial layer. In this case, one state is for non MUST transmission and 9 states are for MUST transmission with different power ratios of the two spatial layers. Similar to MUST Case 2, joint indication can also be adopted to reduce signaling overhead where totally 4 bits are sufficient for indication. For DCI format 2A, the following content can be added:
- MUST wideband power ratio and interference presence – 0 or 4 bits.
In addition, it is possible to introduce proper scheduling limitation to reduce the signaling overhead. For example, assigning equal power ratio for both spatial layers can reduce the signal overhead to 2 bits. Such limitation can be considered if the system performance would not endure significant loss.
DCI Design for MUST Case 1 in TM4
As for TM4, the information of wideband power ratio and interference presence shall be provided for each spatial layer. Using joint indication, 4 bits in total are enough for signaling of both layers. For DCI format 2, the following content should be added when joint indication is adopted:
-  MUST wideband power ratio and interference presence – 0 or 4 bits.
Proposal 2: One field is added in legacy DCI formats to indicate MUST wideband power ratio and interference presence jointly for MUST Case 1&2.
· One state of the field indicates non MUST transmission
3 Conclusions
In this contribution, the resource allocation issue and DCI design for MUST Case 1&2 are discussed. The following proposals are given.
Proposal 1: MUST UE assumes the MUST power ratio and interference existence are consistent among all its scheduled PRBs.
Proposal 2: One field is added in legacy DCI formats to indicate MUST wideband power ratio and interference presence jointly for MUST Case 1&2.

· One state of the field indicates non MUST transmission
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