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Introduction
In R4-2309895, RAN4 sends an LS on DCI signaling for advanced receiver on MU-MIMO scenario, where RAN4 requests RAN1 to specify DCI signaling for advanced receiver on MU-MIMO scenario as follows:
	Within the Release 18 work item on NR demodulation performance evolution (NR_demod_enh3), RAN4 has studied the required signalling overhead for the advanced receiver to cancel inter-user interference for MU-MIMO. 2 candidate advanced receivers, E-MMSE-IRC and R-ML, are included in the study.
Based on RAN4’s evaluation, RAN4 observes that R-ML receiver can achieve better performance in most scenarios. To enable the implementation of R-ML receiver within feasible complexity, RAN4 has agreed that it is beneficial to have DCI based network assistant signalling to know the essential information related to the interfering layers associated with the co-scheduled UE(s).

	Bit field mapped to index
	Content

	0
	No co-scheduled UE(s) which has same DMRS sequence as target UE exists

	1
	In all the PRBs allocated to the target UE, all the co-scheduled UE(s), which has the same DMRS sequence as the target UE, have QPSK scheduled

	2
	In all the PRBs allocated to the target UE, all the co-scheduled UE(s), which has the same DMRS sequence as the target UE, have 16QAM scheduled

	3
	In all the PRBs allocated to the target UE, all the co-scheduled UE(s), which has the same DMRS sequence as the target UE, have 64QAM scheduled

	4
	In all the PRBs allocated to the target UE, all the co-scheduled UE(s), which has the same DMRS sequence as the target UE, have 256QAM scheduled

	5
	In all the PRBs allocated to the target UE, all the co-scheduled UE(s), which has the same DMRS sequence as the target UE, have 1024QAM scheduled

	6
	Not covered by cases corresponding to index 0~5. 
In each individual PRB allocated to the target UE, the following condition is satisfied:
Only single modulation order is allocated for the co-scheduled UE(s) which has the same DMRS sequence as the target UE, if the co-scheduled UE(s) exist

	7
	Others



(1) The existence of MU-MIMO DCI signalling is configured by RRC signalling.
(2) The field is intended to be included in a DCI which can be based on the format 1_1.




In this contribution, we provide some discussions on specification impact for the DCI signaling for advanced receiver on MU-MIMO scenario.
Discussion
To specify the DCI signaling, some issues need to be clarified first. 
The first issue is whether the DCI signaling is for all types of DMRS. In Rel-18, RAN1 has introduced eType1/eType2 DMRS, which is to support high order MU-MIMO. Then whether the DCI signaling is also applicable for the eType1/eType2 DMRS needs to be clarified.
The second issue is whether the DCI signaling is also applicable for mTRP operation. Thus, whether the gNB can enable the DCI signaling if a single-DCI based mTRP or a multi-DCI based mTRP operation is enabled. 
The third issue is whether the DCI field always needs to take 3 bits. MU-MIMO may not be a typical operation for very high modulation order, e.g., 256QAM/1024QAM. Further, such high modulation orders are optional UE features. For a UE that does not support the high modulation orders, it is unnecessary to indicate such modulation order for co-scheduled UE(s). Therefore, the number of bits for the DCI field should be configurable.
The last issue is whether current processing delay for PDSCH processing (Tproc,1) is sufficient or not to apply the R-ML receiver. The R-ML receiver usually requires higher complexity compared to other receivers. It is necessary to study the additional delay for PDSCH processing when the co-scheduling UE information is provided. 
For the first two issues, it is necessary to send an LS to RAN4 for further clarification. RAN1 can make the decision for the third and fourth issue, since they are related to RAN1 aspects only.
Proposal 1: Send an LS to RAN4 to clarify the following issues:
· Whether the DCI signaling for advanced receiver for MU-MIMO operation is applicable for Rel-18 eType1/eType2 DMRS
· Whether the DCI signaling for advanced receiver for MU-MIMO operation is applicable for multi-TRP operation
Proposal 2: Support the gNB to configure the number of bits in the DCI for the co-scheduling UE information
· The gNB can configure the maximum modulation order for the co-scheduling UE(s)
Proposal 3: Study additional delay for PDSCH processing when the co-scheduling UE information is provided.

Conclusion
In this contribution, we provided discussion on specification impact for the DCI signaling for advanced receiver on MU-MIMO scenario. Based on the discussion, the following proposals have been achieved.
Proposal 1: Send an LS to RAN4 to clarify the following issues:
· Whether the DCI signaling for advanced receiver for MU-MIMO operation is applicable for Rel-18 eType1/eType2 DMRS
· Whether the DCI signaling for advanced receiver for MU-MIMO operation is applicable for multi-TRP operation
Proposal 2: Support the gNB to configure the number of bits in the DCI for the co-scheduling UE information
· The gNB can configure the maximum modulation order for the co-scheduling UE(s)
Proposal 3: Study additional delay for PDSCH processing when the co-scheduling UE information is provided.

