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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
Revised WID on NR demodulation performance evaluation [1] was approved at RAN meeting #100, and one RAN1 related objective is to consider how to introduce the DCI based assistant signalling to support advanced receiver to cancel inter-user interference in MU-MIMO scenario:
	· [bookmark: _Hlk136423696]Introduce network assistant signaling to support advanced receiver to cancel inter-user interference for MU-MIMO according to R4-2309895 [RAN4, RAN1, RAN2]:
· Identify the required signalling for supporting advanced receiver to cancel inter-user interference for MU-MIMO [RAN4]
· Introduce DCI based assistant signalling [RAN1]
· Introduce RRC based assistant signalling and UE capability [RAN2]


As a response to RAN1 LS (R1-2308598), RAN4 has sent back the reply LS [2], answering the questions from RAN1. This contribution provides our views based on RAN4’s answers. 
Discussion
For the introduction of new signalling to DCI format 1_2, the answer from RAN4 is as below
	Question 1: Whether this new signaling in DCI is introduced in DCI format 1_2 in addition to format 1_1?
Answer: The understanding in RAN4 is that URLLC is not a common scenario for MU-MIMO, but if there are relevant use cases with MU-MIMO scheduling with DCI format 1_2, the signalling in DCI can be introduced in DCI format 1_2, otherwise not.


Although DCI format 1_2 is designed under URLLC WI, it can also be used for eMBB also. DCI format 1_2 provides much flexibility in DCI configuration for network, e.g., to reduce DCI overhead. The benefits from R-ML receiver can be achieved in various scenarios supported by both DCI format 1_1 and format 1_2. Therefore, we propose to introduce the field for both DCI formats.
Proposal 1: The field to indicate information of modulation order is supported in DCI format 1_2.
On the support of the new DCI field for multi-TRP scenarios, the answer from RAN4 is as below
	Question 2: Whether this new signaling in DCI is supported for one or more DL multi-TRP schemes?
Answer: The understanding in RAN4 is that there are limited scenarios for MU-MIMO with mTRP operation. RAN4 suggests that this new signalling in DCI is not supported for multi-TRP schemes.


To receive multi-TRP PDSCH, UE has to receive two TCI states. As a result, the complexity of detection of co-scheduled UE’s interference is increased using two TCI states. Considering the further UE complexity, whether to support multi-TRP schemes needs further discussion in RAN1.
Proposal 2: whether to support the new DCI field for DL multi-TRP schemes needs further discussion.
For the configuration of maxNrofCodeWordsScheduledByDCI as 2, the answer from RAN4 is as below
	Question3: Whether this new signaling in DCI is supported when the RRC parameter maxNrofCodeWordsScheduledByDCI is configured as 2?
Answer:  This new DCI is supported if RRC parameter maxNrofCodeWordsScheduledByDCI is configured as 2 and target UE is only scheduled 1 codeword.


From RAN4’s answer, there may be MU-MIMO UEs when only one codeword is scheduled for the target UE, and the target UE can interpret the new DCI field to extract the knowledge of co-scheduled UEs. When 2 codewords are scheduled for the target UE, UE should not interprete the field to avoid ambiguity in interpreting the field. 
Proposal 3: The new field is reserved if 2 codewords are scheduled.
Based on the above discussion, we have the following text proposal:
Proposal 4: Endorse the following text proposal to 38.212:
	[bookmark: _Toc19798777][bookmark: _Toc26467248][bookmark: _Toc29326610][bookmark: _Toc29327760][bookmark: _Toc36045950][bookmark: _Toc36046210][bookmark: _Toc36046356][bookmark: _Toc45209273][bookmark: _Toc51852447][bookmark: _Toc129874529]7.3.1.2	DCI formats for scheduling of PDSCH 
[bookmark: _Toc19798779][bookmark: _Toc26467250][bookmark: _Toc29326612][bookmark: _Toc29327762][bookmark: _Toc36045952][bookmark: _Toc36046212][bookmark: _Toc36046358][bookmark: _Toc45209275][bookmark: _Toc51852449][bookmark: _Toc129874531]7.3.1.2.2	Format 1_1
DCI format 1_1 is used for the scheduling of one or multiple PDSCH in one cell. 
The following information is transmitted by means of the DCI format 1_1 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI: 
-	Identifier for DCI formats – 1 bits
< Unchanged parts are omitted >
-	PUCCH Cell indicator – 0 or 1 bit.
-	1 bit if higher layer parameter pucch-sSCellDyn is configured.
-	0 bit otherwise.
If the UE is configured with a PUCCH-SCell, pucch-sSCellDyn is replaced by pucch-sSCellDynSecondaryPUCCHgroup for the secondary PUCCH group.
-	Co-scheduled UE information – 0 or 3 bits. 
-	3 bits as defined in Table 7.3.1.2.2-12 if higher layer parameter XYZ is configured;
-	0 bit otherwise.
The field is reserved if two codewords are scheduled.
< Unchanged parts are omitted >
Table 7.3.1.2.2-12: Co-scheduled UE information 
	Bit field mapped to index
	Co-scheduled UE information

	0
	In all the PRBs allocated to the UE, there is no co-scheduled UE or there is co-scheduled UE but with a different root DMRS sequence 

	1
	[bookmark: OLE_LINK25][bookmark: OLE_LINK18]In all the PRBs allocated to the UE, all the co-scheduled UE(s), which have the same root DMRS sequence as the UE, are scheduled with modulation scheme QPSK

	2
	In all the PRBs allocated to the UE, all the co-scheduled UE(s), which have the same root DMRS sequence as the UE, are scheduled with modulation scheme 16QAM

	3
	In all the PRBs allocated to the UE, all the co-scheduled UE(s), which have the same root DMRS sequence as the UE, are scheduled with modulation scheme 64QAM

	4
	In all the PRBs allocated to the UE, all the co-scheduled UE(s), which have the same root DMRS sequence as the UE, are scheduled with modulation scheme 256QAM

	5
	In all the PRBs allocated to the UE, all the co-scheduled UE(s), which have the same root DMRS sequence as the UE, are scheduled with modulation scheme 1024QAM

	6
	In each individual PRB allocated to the UE, all the co-scheduled UE(s), which have the same root DMRS sequence as the UE, are scheduled with the same modulation scheme, except the cases corresponding to index 0~5

	7
	All cases not covered above 

	Note:	Root DMRS sequence is as defined in clause 7.4.1.1.1 of [4, TS 38.211]



< Unchanged parts are omitted >
[bookmark: _Toc146188111][bookmark: _Toc146727659]7.3.1.2.3	Format 1_2
DCI format 1_2 is used for the scheduling of PDSCH in one cell. 
< Unchanged parts are omitted >
-	PUCCH Cell indicator - 0 or 1 bit.
-	1 bit if higher layer parameter pucch-sSCellDynDCI-1-2 is configured.
-	0 bit otherwise.
-	Co-scheduled UE information – 0 or 3 bits. 
-	3 bits as defined in Table 7.3.1.2.2-12 if higher layer parameter XYZ is configured;
-	0 bit otherwise.
The field is reserved if two codewords are scheduled.



Conclusion
In this paper, we provide our views on required DCI signalling for advanced receiver on MU-MIMO scenario, with following proposal.
Proposal 1: The field to indicate information of modulation order is supported in DCI format 1_2.
Proposal 2: whether to support the new DCI field for DL multi-TRP schemes needs further discussion.
Proposal 3: The new field is reserved if 2 codewords are scheduled.
[bookmark: _GoBack]Proposal 4: Endorse the text proposal in section 2 to 38.212.
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