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1 Introduction

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

Agreement:

· Consider the following options for providing MUST-near UE co-schedule information

· Alt 1. Single DCI by adding bits in the self DCI

· FFS details (particularly regarding RA alignment)

· Alt 2. Use common companion DCI to carry all MUST-far UE information

· FFS details (particularly regarding RA alignment)

· Alt 3. Use user-specific companion DCI to carry all MUST-far UE information within near-UE allocation

· FFS details (particularly regarding RA alignment)

· Other alternatives are not precluded

· FFS the number of blind decodes

· The following assistance information is provided to MUST-near UE

· 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

· FFS: how to signal “existence of MUST interference” (particularly the granularity) and “power ratio”
· A new DCI should follow the design principles

· In addition to assistance information, all legacy DCI contents should be able to be signaled to MUST UE.

· The starting symbol of interfering PDSCH to be canceled or suppressed should be provided to MUST UE by one of the following the two options:  

· Option 1: it should be blindly detected or signaled (assuming potentially different starting symbols)

· Option 2: MUST UE assumes the same starting symbol of interfering PDSCH as its own PDSCH

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
To provide MUST-near UE co-schedule information, a new DCI should be designed which shall take the resource allocation alignment issue into account. In particular, 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 existence of MUST interference and power ratio are consistent among all its scheduled PRBs.
2.2 On DCI signaling
It is necessary to mention that a MUST-near UE shall use R-ML receiver to cancel the MUST interference, whose complexity would be much higher than current MMSE receiver. If a companion DCI is introduced to signal the assistance information for MUST UE, the number of PDCCH blind detection would be increased accordingly since UE in potential MUST operation is required to receive two DCI including the self DCI and companion DCI. This would lead to further complexity increment at UE side. The transmission of companion DCI would make the limited PDCCH resource even shortage. Considering the overhead of signaling both existence of MUST interference and power ratio is rather small compared to the payload of legacy DCI formats, using a single DCI by adding bits in the self DCI is more efficient than introducing companion DCI. 
Proposal 2: A single DCI by adding bits in the self DCI is preferred for MUST Case 1&2.

DCI Design for MUST Case 2 in TM2
Two new fields, i.e., existence of MUST interference and power ratio, would be added in legacy DCI formats. For MUST Case 2, only transmission diversity is used, thus the existence of MUST interference needs 1 bit. While for power ratio, we propose to support 4 power ratios for each constellation combination, thus 2 bits are needed to indicate the power ratio. For DCI format 1/1A corresponding to MUST case 2, the following content should be added:
- Existence of MUST interference – 0 or 1 bit.
- Power ratio indicator – 0 or 2 bit.
Besides, existence of MUST interference and power ratio can be indicated in a joint manner. In this case, the following information should be added for DCI format 1/1A corresponding to MUST case 2 and an example is shown in Table 1.

- Existence of MUST interference and power ratio – 0 or 3 bits.

Table 1. Joint indication of existence of MUST interference and power ratio index.

	Interference existence and power ratio
	Existence of MUST interference
	power ratio index

	000
	No
	\

	001
	Yes
	0

	010
	Yes
	1

	011
	Yes
	2

	100
	Yes
	3

	101~111
	Reserved


DCI Design for MUST Case 1 in TM3
It is agreed that 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. While for TM3, there always exists two spatial layers for both MUST-near and MUST-far UE. Thus the information of existence of MUST interference is not required to be signaled per spatial layer. For DCI format 2A, the following content should be added:
- Existence of MUST interference – 0 or 1 bit.
- Power ratio indicator – 0 or 4 bit. 

Similar to MUST Case 2, joint indication can also be adopted where the following content can be added for DCI format 2A.
- Existence of MUST interference and power ratio – 0 or 5 bits.
DCI Design for MUST Case 1 in TM4
Different from MUST Case 1 in TM3, the information of existence of MUST interference and power ratio shall be provided for each spatial layer. For DCI format 2, the following content should be added:
- Existence of MUST interference – 0 or 2 bit. The first bit is for the first spatial layer, and the second bit is for the second spatial layer.

- Power ratio indicator – 0 or 4 bit. The first two bits are for the first spatial layer, and the last two bits are for the second spatial layer.

If joint indication is adopted, the added content can be 

-  Existence of MUST interference and power ratio – 0 or 6 bits.
Proposal 3: The following two options can be considered:

· Option 1: two fields are added in legacy DCI formats to indicate existence of MUST interference and power ratio separately. 

· Option 2: one field is added in legacy DCI formats to indicate existence of MUST interference and power ratio jointly.
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 existence of MUST interference and power ratio are consistent among all its scheduled PRBs.
Proposal 2: A single DCI by adding bits in the self DCI is preferred for MUST Case 1&2.
Proposal 3: The following two options can be considered:

· Option 1: two fields are added in legacy DCI formats to indicate existence of MUST interference and power ratio separately. 

· Option 2: one field is added in legacy DCI formats to indicate existence of MUST interference and power ratio jointly.
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