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1. Introduction
An LS from RAN4 [1] is received, where RAN2 is asked to consider the network assistant signaling for advanced receivers in MU-MIMO case. In addition, another LS [2] was sent to RAN1 to ask RAN1 to introduce DCI based signaling for advanced receivers. 
[bookmark: _GoBack]In this contribution, we make analyse on the RAN2 impacts for the network assistant signaling for advanced receivers in MU-MIMO case.
2. Discussion
in the LS [1], RAN2 is asked to design the corresponding network assistance signaling to assist UEs supporting MU-MIMO advanced receiver(s) as below:
Regarding the content of the Rel-18 new RRC network assistance signalling, RAN4 has agreed the need for the following:
[bookmark: _Hlk148002354]Dedicated RRC signalling is provided to the UE (target UE) to indicate the information in each of the following bullets separately, when the information is available:
· For the target and any co-scheduled UEs in different CDM groups and with the same DMRS sequence, whether the target UE can assume the precoding and resource allocation of the co-scheduled UE are the same in the PRG-level grid configured to the target UE when PRG=2 or 4.
· Whether the DM-RS power boosting configurations (i.e., Number of DM-RS CDM groups without data, TS38.214 table 4.1-1) of all the co-scheduled UE(s), which has the same DM-RS sequence as the target UE, is the same as the target UE.
· Whether the time domain resource assignment for PDSCH symbols of all the co-scheduled UE(s), which has the same DM-RS sequence as the target UE, is same as the target UE.
· The MCS table with the highest modulation order among all MCS tables configured to the co-scheduled UE(s), which has the same DM-RS sequence as the target UE. The MCS table is one of the following:
· 1024QAM MCS table(s) (Table 5.1.3.1-4 from TS38.214)
· 256QAM MCS table(s) (Table 5.1.3.1-2 from TS38.214)
· 64QAM MCS tables (Table 5.1.3.1-1 or 5.1.3.1-3 from TS38.214)
However, the indicated information is related to scheduling strategy in the concerned cell. It is not so clear what is the granularity (per BWP, per Cell, per CG or per UE ) of the assistance information. Therefore, we should first ask RAN4 on the granularity of the assistance information before we decide to introduce these signalling into RRC specification.
Proposal 1: send LS to ask RAN4 on the granularity (per BWP, per Cell, per CG or per UE ) of the assistance signalling to assist UEs supporting MU-MIMO advanced receiver(s).
In addition, the LS also mentioned the another RRC singling related to this feature as below:
In addition, RAN4 agrees that the existence of the MU-MIMO DCI signalling, as included in the LS R4-2309895, is configured by RRC signalling.

In mentioned LS [2], RAN4 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 MU-MIMO UE(s) to enable the implementation of R-ML receiver within feasible complexity and RAN4 also identified the DCI changes to implement this feature, and thinks RRC signalling is needed to inform existence of MU-MIMO DCI signalling as below extracted from the LS:

	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 the replied LS [3] from RAN1, RAN1 agreed to implement DCI signaling required by RAN1 and some more questions were raised in LS to RAN4 as below:
In additional, RAN1 respectfully ask RAN4 to provide answers to the following questions. 
· Question 1: Whether this new signaling in DCI is introduced in DCI format 1_2 in addition to format 1_1?
· Question 2: Whether this new signaling in DCI is supported for one or more DL multi-TRP schemes?
· Question 3: Whether this new signaling in DCI is supported when the RRC parameter maxNrofCodeWordsScheduledByDCI is configured as 2? 
· Question 4: Whether the new signaling in DCI is supported when the RRC codeBlockGroupTransmission is configured?
· Question 5: Whether the new signaling in DCI is supported when Rel-18 DMRS is configured?
· Question 6: In the content corresponding to “Bit field mapped to index” =6, whether or not the phrase “In each individual PRB allocated to the target UE, the following condition is satisfied” should be replaced by “In each individual PRB PRG allocated to the target UE, the following condition is satisfied”?
· Question 7: For “Bit field mapped to index” =1/2/3/4/5, does “empty PRB without co-scheduled UE” is allowed “in all the PRBs” of the target UE.
Based on these it’s still not so clear on the related DCI format and the condition to support the feature, and therefore it is premature to introduce the RRC signaling to inform the UE of the existence of MU-MIMO DCI.
Observation 1: it is premature to introduce the RRC signaling to inform the UE of the existence of MU-MIMO DCI for UEs supporting MU-MIMO advanced receiver(s).
In addition, it is not so clear on the relation between the RRC assistance signaling for MU-MIMO advanced receiver(s) and the RRC signaling for informing the UE of the existence of MU-MIMO DCI from the involved LSes. For example whether the RRC assistance signaling is independent to the RRC signaling of informing the UE the existence of MU-MIMO DCI or there is conditional relation between them.
Proposal 2: send LS to ask RAN4 on the relation between the RRC assistance signaling for MU-MIMO advanced receiver(s) and the RRC signaling for informing the UE of the existence of MU-MIMO DCI.

3. Conclusion
Based on the above discussion, observations and proposals from our side are: 
Observation 1: it is premature to introduce the RRC signaling to inform the UE of the existence of MU-MIMO DCI for UEs supporting MU-MIMO advanced receiver(s).

Proposal 1: send LS to ask RAN4 on the granularity (per BWP, per Cell, per CG or per UE ) of the assistance signalling to assist UEs supporting MU-MIMO advanced receiver(s).
Proposal 2: send LS to ask RAN4 on the relation between the RRC assistance signaling for MU-MIMO advanced receiver(s) and the RRC signaling for informing the UE of the existence of MU-MIMO DCI.
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