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1	Introduction
This contribution discusses the ASN.1 RIL N143 on AdvRec (Advanced Receivers), which has not been concluded.
	ID
	Work Item
	Class
	Status
	Description
	Proposed Change
	Comments

	N143
	AdvRec
	2
	ToDo
	dmrsPowerBoosting-r18 needs to be removed from the Advanced Receiver configuration. RAN4 did not reply clearly in their LS because some companies in RAN4 seemed to think that the RAN1 agreement that "UE may assume that CDM groups without data are not used for data transmission for any co-scheduled user in the same serving cell" could also allow for the case that UEs do not make that assumption. However, "UE may assume" means that the UE is allowed to base its implementation on this assumption regardless of network implementation, and network signalling should not be introduced to contradict those UE assumptions, i.e. it should not be able to signal FALSE for dmrsPowerBoosting-r18. We are submitting a draft LS to RAN1 to clarify this to RAN4 and RAN2.
	Remove dmrsPowerBoosting-r18 from AdvancedReceiver-MU-MIMO-r18.
	



2	Discussion
2.1	Background on N143
At RAN2#124, RAN4 sent an LS (R2-2311739/R4-2316980) requesting RAN2 to design the network assistant signalling for advanced receivers. One aspect identified in that LS was to signal whether the UE can make the following assumption related to DM-RS power boosting configuration:
· 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.

However, during RAN2#124, it was observed that the below agreement on CDM groups without data had been made at RAN1#114, which potentially voided the needed for the DM-RS power boosting assumption to be signalled to the UE. Therefore, RAN2 sent a reply LS (R2-2313706) to ask RAN4 whether the assumption was still applicable for the advanced receiver signalling considering the agreement in RAN1.
	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.






In RAN4’s reply to RAN2 (R2-2402126/ R4-2403086), there were mixed views messages on the matter. Although a majority of companies in RAN4 agreed that the DM-RS power boosting assumption no longer needed to be signalled to the UE, a few companies thought that the statement “UE may assume” in the RAN1 agreement also allowed for the possibility that “UE may not assume”. So no conclusive answer was given by RAN4 on how to handle this signalling.· RAN4 answer: 
During the RAN4 discussion, majority of the companies think that, based on the above RAN1 conclusion, the previous required RRC indication on ‘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.’ in R4-2316980, is no longer needed since RAN1 already agreed that UE may assume that “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”. Additionally, they think that if RAN2 introduces the signalling and UE implements solely based on RAN1 conclusion, misalignment between network and UE may occur.

At the same time, some companies think that, the scheduling of co-scheduled UEs with non-aligned DMRS power boosting between co-scheduled UEs is not prohibited based on the above RAN1 conclusion, because RAN1 only concluded that UE “may assume” rather than “shall/should assume” such scheduling, so they think that it is optional for BS to perform such scheduling, and UE can also “may not assume” this scheduling, then they think that it is still necessary to introduce the RAN2 RRC signalling, otherwise there could be interoperability issue between BS and UE, causing UE performance degradation.



Based on the RAN4 discussions, there appears to be a misunderstanding from some companies on the meaning of “UE may assume”. To reiterate our view (in a RAN1 draft reply LS to RAN4 on this issue [R1-2403001]):
RAN1 has been using the “the UE may assume” phrase in UMTS, LTE and NR specifications extensively. It is intended to mean that the UE implementation is allowed to be based on the stated assumption (as per TR 21.801 table E.3) while this is not setting a requirement to network implementation, i.e. the UE is allowed to maintain the stated assumption regardless of what the network is doing. If in some cases the assumption does not hold, then it is the network’s problem, while the UE implementation is still allowed to maintain the stated assumption.
In 3GPP terminology as extensively used by RAN1 specifications, the “UE may assume” does not imply that the UE can also “may not assume”, nor that 3GPP should specify for the cases when the assumption does not hold.

Observation 1: RAN4 did not provide a conclusive response on the lack of requirement to signal the DM-RS power boosting assumption due to some misunderstanding over the meaning of the phrase “UE may assume” in RAN1’s agreement on CDM groups without data. 
Observation 2: The RAN1 phrasing “UE may assume” implies that UE is allowed to base its implementation on the assumption regardless of network implementation; it does not imply that the UE “may also not assume”. 
2.1	Concluding N143
Now, RAN1 has provided a response (R2-2404119/R1-2403750) to RAN4’s LS, stating that a UE may always base its implementation on the assumption that the CDM groups without data are not used for the PDSCH for co-scheduled UEs.
· Regardless of whether NW indicating “DMRS power boosting information of co-scheduled UEs” to target UE, UE may always assume the CDM groups without data are not used for data transmission for co-scheduled UEs. 
· There is no consensus to introduce RRC signalling indicating the “DMRS power boosting information of co-scheduled UEs” from RAN1’s perspective.

Given RAN1’s clarification, a network cannot expect any benefit for UEs if it signals dmrsPowerBoosting-r18 within AdvancedReceiver-MU-MIMO-r18 configuration. Keeping the signalling related to the DM-RS power boosting configuration would be redundant (in the best case) and possibly cause interoperability issues (in the worst case). Instead, the network should just align with the assumption that the UE would base its implementation on the RAN1 agreement.
Observation 3: Since a UE may always base its implementation on the assumption that the CDM groups without data are not used for the PDSCH for co-scheduled UEs, a network cannot expect any performance benefit if it signals dmrsPowerBoosting-r18 within AdvancedReceiver-MU-MIMO-r18 configuration.
Observation 4: Keeping dmrsPowerBoosting-r18 is redundant and could lead to interoperability issues.
Proposal 1: Remove dmrsPowerBoosting-r18 from AdvancedReceiver-MU-MIMO-r18.
3	Conclusion
This document has made the following observations:
Observation 1: RAN4 did not provide a conclusive response on the lack of requirement to signal the DM-RS power boosting assumption due to some misunderstanding over the meaning of the phrase “UE may assume” in RAN1’s agreement on CDM groups without data. 
Observation 2: The RAN1 phrasing “UE may assume” implies that UE is allowed to base its implementation on the assumption regardless of network implementation; it does not imply that the UE “may also not assume”. 
Observation 3: Since a UE may always base its implementation on the assumption that the CDM groups without data are not used for the PDSCH for co-scheduled UEs, a network cannot expect any performance benefit if it signals dmrsPowerBoosting-r18 within AdvancedReceiver-MU-MIMO-r18 configuration.
Observation 4: Keeping dmrsPowerBoosting-r18 is redundant and could lead to interoperability issues.
And proposed the following:
Proposal 1: Remove dmrsPowerBoosting-r18 from AdvancedReceiver-MU-MIMO-r18.






