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1. Introduction 
In RAN4#109 PDSCH demodulation requirements for MU-MIMO with advanced receiver were discussed and way forward [1] was agreed.  RAN4 has received a reply LS from RAN2 [2] on the NWA for advanced receiver with some questions. In this contribution we present our views on additional network assistance information for advanced receiver considered for mitigating inter- user interference in MU-MIMO and response to RAN2’s LS.  
2. Discussion

Network Assistance Information for Advanced Receivers
The RRC based NWA for advanced receivers for MU-MIMO has been discussed for the past few meetings, and we also agreed on some components of signalling which is also introduced now by RAN2 [2]. Some aspects of the NWA information are still open. 
Frequency domain resource allocation type for the co-UE and the target UE
Candidate options:
· Option 1: Introduce signaling to indicate if RBG size of the target and co-scheduled UE are the same when resource allocation Type 0 is used for target UE.
· Option 2: Introduce dedicated RRC signalling to indicate whether the resource allocation type of co-scheduled UE is same as target UE
· Option 3: Not to have assumption on the frequency domain resource allocation type for the co-scheduled UE

The frequency domain resource allocation type determines the granularity in which PDSCH resources are allocated and is different from the default assumption on PRB bundling size and frequency resource allocation - the target UE assumes the precoding and resource allocation of the co-scheduled UE are the same in the PRG-level grid configured to the target UE. If the UE knows the resource allocation type of the co-UE, it will help the UE in determining the granularity it has to detect the co-UEs presence and frequency domain resource allocation. This is especially helpful with resource allocation type 0. If the target and co-UE have the same RBG size, then the UE can detect FDRA and DMRS ports with the granularity of RBG size, which could be larger than PRG size of 2 or 4 PRBs.
Observation #1:  Knowledge of resource allocation type of co-UE helps determine the granularity to detect presence and FDRA of co-UE especially if Type 0 with same RBG is used. 
Hence, we propose to introduce RRC signaling to indicate if the RBG size of co-scheduled UE is the same as target when resource allocation Type 0 is configured for both. In case this is not indicated, the UE would detect based on PRG granularity or 2 or 4.

Proposal #1:  Introduce signaling to indicate if RBG size of the target and co-scheduled UE are the same when resource allocation Type 0 is used for target UE. 


The modulation order information of the co-scheduled UE (RRC based assistant signaling)
Candidate options on updated LS to RAN2:
· Option 1: Modify 2 bit RRC signaling to indicate max configured MCS table to maximum modulation order of paired UEs
	The highest modulation order used in all the MU-MIMO scheduling instances for co-scheduled UE(s), which has the same DM-RS sequence as the target UE, the modulation order is one of the following
· 1024QAM 
· 256QAM 
· 64QAM 


· Option 2: Do not update the agreed LS to RAN2.

The agreed signalling provides the largest configurable modulation order based on the MCS table configured, but not the possible modulation order of paired UEs in MU-MIMO. MCS table 2 might be configured for UEs but it might not be the largest modulation order used while pairing UEs. We propose to modify the RRC signalling to indicate the maximum modulation order of paired UEs.
Proposal #2:  Modify 2 bit RRC signaling to indicate max configured MCS table to maximum modulation order of paired UEs


Response to RAN2
RAN2 has sent LS to RAN4 with some additional clarifications.
In response to RAN2, we provide our inputs, which is already collected in an offline email discussion.
1.	On granularity:
Since the advanced receiver is for the improvement of PDSCH performance, RAN2 assumes the granularity of these network RRC signallings is per BWP as current PDSCH configuration is provided for each BWP.
2.	On independency:
RAN2 assumes the RRC assistant signalling (for precoding and resource allocation, time domain resource assignment for PDSCH symbols, MCS table and DMRS power boosting configurations) is independent to the RRC signalling of informing the UE the existence of MU-MIMO DCI signalling, which means they can be configured separately. RAN2 also assumes all these RRC assistant signallings are for advanced receiver and assumes this DCI configuration is only applicable for the advanced receiver for now, so they can be grouped together within the same IE.
3.	On how to interpret “whether the target UE can assume the scheduling information of co-scheduled UEs is the same as the target UE”:
RAN2 assumes RAN4 intends for the network to explicitly signal to the UE both cases, i.e., "the UE can assume" and "the UE cannot assume", rather than that it’s only signalled by the network for the case when "the UE can assume".
Question 1: RAN2 would like to check with RAN4 whether the assumptions above (from 1 to 3) are feasible.
[RAN4 Reply] The granularity of RRC signaling per BWP is fine. 
On independency: The RRC assistance signalling and RRC signaling to inform UE on presence of MU-MIMO DCI signaling are independent and can be configured separately but are applicable for the advanced receiver for MU-MIMO. RAN4 is okay with grouping them in the same IE.
On “whether the target UE can assume the scheduling information of co-scheduled UEs is the same as the target UE”: RAN2 has the correct understanding that RAN4 intends the network to signal explicitly in both cases.
4.	On DMRS power boosting configurations:
The DMRS power boosting information is indicated to UE in agreed CR (i.e., following RAN4 LS R4-2316980), despite the following RAN1 agreement:
	Continuation of discussions triggered by R1-2307902 (rejected) from RAN1#114 
R1-2310120         Clarify number of CDM groups without data for DMRS              Qualcomm Incorporated
Conclusion
The following specification in TS 38.214 is interpreted as the UE may assume that “CDM groups without data” are not used for data transmission for any co-scheduled user in the same serving cell.
	When receiving PDSCH scheduled by DCI format 1_1, the UE shall assume that the CDM groups indicated in the configured index from Tables 7.3.1.2.2-1, 7.3.1.2.2-2, 7.3.1.2.2-3, 7.3.1.2.2-4 of [5, TS. 38.212] contain potential co-scheduled downlink DM-RS and are not used for data transmission, where "1", "2" and "3" for the number of DM-RS CDM group(s) in Tables 7.3.1.2.2-1, 7.3.1.2.2-2, 7.3.1.2.2-3, 7.3.1.2.2-4 of [5, TS. 38.212] correspond to CDM group 0, {0,1}, {0,1,2}, respectively.






Question 2: But RAN2 would like to check with RAN4 whether the DMRS power boosting information for advanced receiver is still needed.
[RAN4 Reply] With the conclusion from RAN1 on the number of CDM groups without data for DMRS, we don’t foresee the need to introduce the RRC signaling for DMRS power boosting anymore. 
3. Conclusion
In this paper, we provide our views on additional network assistance information for advanced receiver considered for mitigating inter- user interference in MU-MIMO and response to RAN2’s LS. Our observations and proposals are captured below:
RRC based Network Assistance Information for Advanced Receivers
Observation #1:  Knowledge of resource allocation type of co-UE helps determine the granularity to detect presence and FDRA of co-UE especially if Type 0 with same RBG is used. 
Proposal #1:  Introduce signaling to indicate if RBG size of the target and co-scheduled UE are the same when resource allocation Type 0 is used for target UE. 
Proposal #2:  Modify 2 bit RRC signaling to indicate max configured MCS table to maximum modulation order of paired UEs
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