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Background
This contribution summarizes offline e-mail discussion as well as the tentative offline outcome on the RAN2 reply LS on network assistant signalling for advanced receivers in R2-2313706 as captured below.
	RAN2 thanks RAN4 for the LS on network assistant signalling for advanced receivers. And the RRC CR capturing the requested assistant information is agreed in R2-2313704.
This RRC CR is implemented with the following assumptions:
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.
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.
Further update to RRC spec can be made if RAN4 provides corresponding/additional clarifications.


Offline E-mail discussion
				RAN2 Assumption on the RRC based NWA
	RAN4 feedback
	Company Views

		1.     On granularity: 


RAN2 assumes the granularity of these network RRC signaling is per BWP as current PDSCH configuration is provided for each BWP.
	Option 1: Confirm the RAN2 assumption.
Option 2: xx
	CTC: Support option 1. 
For RRC signaling on default assumption as well as on mcs table, granularity should be the same as the related existing RRC configuration for the co-scheduled UE including ‘mcs-table’ and ‘prb-BundlingType’, i.e., per BWP as configured by ‘PDSCH-Config’.
 
For RRC signaling on existence of new DCI, we see the benefit to also set it as ‘per BWP’ to give more flexibility for the NW to decide which BWP to enable this advanced rec for MU-MIMO.

	
	
	Apple: Support option 1

	
	
	Ericsson: Option 1.

	
	
	QC: The granularity of the RRC signaling should align to the context of the signaling, e.g., precoding alignment, TDRA etc. Based on this understanding, we can support option 1.

	
	
	 ZTE: Option 1. 

	
	
	 Samsung: support option 1, RAN2 assumption for the RRC based NWA on granularity is per BWP. 

	
	
	Huawei: Option 1

	
	
	 Unisoc: Option1 

	
	
	MTK: We support Option 1.

	
	
	Nokia: Support option 1.

		2.     On independency:


RAN2 assumes the RRC assistant signalling 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.
	Option 1: Confirm the RAN2 assumption.
Option 2: xx
	CTC: Option 1. 
From receiver implementation perspective, both RRC and DCI based signaling are necessary for the performance of this R-ML receiver. However, from the signaling design perspective, we think it is up to RAN2 expertise whether RRC and DCI based signaling can be configured separately.
 
For the second part, we believe the new RRC signaling is designed for this Rel-18 R-ML receiver for MU-MIMO feature.

	
	
	Apple: Option 1, confirm RAN2 assumption.

	
	
	Ericsson: Option 1. Separate signaling gives more flexibility. Also agreed with second part.

	
	
	QC: Option 1, RRC signaling can also help types of receiver besides R-ML, e.g, in E-LMMSE-IRC receiver, knowing the PRG alignment can benefit interference estimation. Therefore, RRC assistant signaling can be transmitted to UE even when the DCI signaling doesn’t exist.

	
	
	 ZTE: Option 1. Different signalling has different functions to support R-ML receiver.

	
	
	 Samsung: support option 1, more flexible with independent RRC signallings. 

	
	
	Huawei: Option 1

	
	
	 Unisoc: Option 1

	
	
	 MTK: We support Option 1.

	
	
	Nokia: support option 1 for flexibility.

		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".
	Option 1: Confirm the RAN2 assumption.
Option 2: xx
	CTC: Fine with option 1.
In the last meeting, RAN2 has already discussed the feasibility of setting this RRC signaling to be ‘it’s only signalled by the network for the case when the UE can assume’ without causing UE misunderstanding that BS does not supporting this signaling at the same time. However, no consensus was reached. 
Therefore, to address UE vendors concern, we are fine to follow RAN2 assumption as in the reply LS.

	
	
	Apple: Option 1. Introduce explicit signalling. 
In RAN4 the agreement was to introduce explicit signalling whether the default assumption is valid or not. 

	
	
	Ericsson: Option 1. RAN2’s assumption is the correct understanding of RAN4’s previous agreement.

	
	
	 QC: Option 1. In RAN4 LS, the following sentence is included “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”; RAN4’s understanding is that RAN2 signaling design has to precisely indicate the information listed in the LS to UE so that UE is accurately informed whether the statements listed in the LS are true or false, and therefore option 1 aligns better with the understanding.

	
	
	 ZTE:  Option 1. Introduce explicit signalling whether default assumpation is valid or not.

	
	
	 Samsung: option 1 is fine.

	
	
	Huawei: Option1, as we commented before, the RRC signalling should be designed as “the UE can assume” and “the UE cannot assume” to avoid any ambiguity when the they are absent.

	
	
	 Unisoc: Option 1 

	
	
	 MTK: We are fine with Option 1.

	
	
	Nokia: Based on already provided feedback and concerns, we can also support option 1.

		4.     On DMRS power boosting configurations:


RAN2 would like to check with RAN4 whether the DMRS power boosting information for advanced receiver is still needed, despite the following RAN1 agreement:
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.
	Option 1: The new RRC assistant signaling on DMRS power boosting configurations is no longer needed based on RAN1 agreements.
Option 2: Keep previous RAN4 conclusion.
	CTC: 
Based on the RAN1 latest agreements, the new RRC signaling seems no longer needed, and the assumption on the same ‘DMRS power boosting for the co-scheduled UE’ is not only a RAN4 default assumption but a NR spec restriction.
However, since this RAN1 conclusion is made at this stage after the release of many NR BS products, for safety reason, we think we need to double check with infra vendors whether option 1 could be acceptable?

	
	
	Apple: Based on the conclusion in RAN1, it seems that the default assumption is always valid.We are also fine to check with infra vendors if this can be always assumed, or if the NWA for DMRS power boosting default assumption is needed.

	
	
	 Ericsson: Option1. This information is no longer needed since we have this very clear restriction in the RAN1 spec.

	
	
	 QC: Based on the RAN1 agreement, the signaling is no longer needed and infra vendor needs to follow the agreed interpretation of TS 38.214.

	
	
	 ZTE: Option 1. Based on the RAN1's agreement. This information is no longer needed. 

	
	
	Samsung: with the RAN1 agreement, it seems all the co-scheduled UEs will not use the "CMD groups without data" for PDSCH transmission, hence, the RRC assistant signalling on DMRS power boosting configuration is no longer needed. 

	
	
	Huawei: We still think this RRC signalling is needed. I.e.Option2. Firstly, the conclusion says “UE may assume”, not UE “shall assume”, which means it can’t be precluded that power boosting are not same for co-scheduled UEs. Secondly, RAN1 and RAN4 have different background, different DMRS power-boosting may not do harm to MMSE-IRC/E-MMSE-IRC receiver but do harm to R-ML receiver, the conclusion from RAN1 side may be with the assumption of baseline receiver. However, from RAN4 side with the assumption of advanced receiver (R-ML), the DMRS power-boosting must be same to guarantee the UE performance, so it's very necessary to introduce such RRC signalling. Additionally, this conclusion is referred to Rel-15 spec, but is introduced in Rel-18 after many BS products having been put on market, we don’t think it is reliable.

	
	
	Unisoc: Option 1.

	
	
	MTK: We support Option 1. With RAN1 agreement we do not see any need for this signalling.

	
	
	Nokia: Support option 1. We do not see the need of having a signal indicating non-compliance to RAN1 agreement/spec.


 








Summary
	RAN2 Assumption on the RRC based NWA
	Offline discussion outcome

		1.     On granularity: 


RAN2 assumes the granularity of these network RRC signaling is per BWP as current PDSCH configuration is provided for each BWP.
	Confirm the RAN2 assumption (CTC, Apple, Ericsson, Qualcomm, ZTE, Samsung, Huawei, UniSoc, MTK, Nokia).

		2.     On independency:


RAN2 assumes the RRC assistant signalling 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.
	Confirm the RAN2 assumption. (CTC, Apple, Ericsson, Qualcomm, ZTE, Samsung, Huawei, UniSoc, MTK, Nokia).

		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".
	Confirm the RAN2 assumption. (CTC, Apple, Ericsson, Qualcomm, ZTE, Samsung, Huawei, UniSoc, MTK, Nokia).

		4.     On DMRS power boosting configurations:


RAN2 would like to check with RAN4 whether the DMRS power boosting information for advanced receiver is still needed, despite the following RAN1 agreement:
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.
	Option 1: The new RRC assistant signaling on DMRS power boosting configurations is no longer needed based on RAN1 agreements. (CTC, Apple, Ericsson, Qualcomm, ZTE, Samsung, UniSoc, MTK, Nokia)
Option 2: Keep previous RAN4 conclusion. (Huawei)



