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1. Discussion
2.1 Discussion on RAN2 questions to RRC based assistant signaling
Issue 1-1-1: RAN2 assumptions on the granularity of the required NWA signalling
· RAN2 assumptions in R2-2313706
	· RAN2 assumes the granularity of these network RRC signaling is per BWP as current PDSCH configuration is provided for each BWP.


· Pre-meeting e-mail discussion outcome in R4-2400801:
· Confirm the RAN2 assumption (CTC, Apple, Ericsson, Qualcomm, ZTE, Samsung, Huawei, UniSoc, MTK, Nokia)

Offline tentative agreement:
Confirm the RAN2 assumption

Issue 1-1-2: RAN2 assumptions on the independency of the required NWA signalling
· RAN2 assumptions in R2-2313706
	· 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.


· Pre-meeting e-mail discussion outcome in R4-2400801:
· Confirm the RAN2 assumption (CTC, Apple, Ericsson, Qualcomm, ZTE, Samsung, Huawei, UniSoc, MTK, Nokia)

Offline tentative agreement:
Confirm the RAN2 assumption

Issue 1-1-3: RAN2 assumptions 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 assumptions in R2-2313706
	· 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".


· Pre-meeting e-mail discussion outcome in R4-2400801:
· Confirm the RAN2 assumption (CTC, Apple, Ericsson, Qualcomm, ZTE, Samsung, Huawei, UniSoc, MTK, Nokia)

Offline tentative agreement:
Confirm the RAN2 assumption


Issue 1-1-4: On DMRS power boosting configurations
· RAN1 agreement in RAN1#114-bis:
	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.





· RAN2 questions in R2-2313706
	· RAN2 would like to check with RAN4 whether the DMRS power boosting information for advanced receiver is still needed despite the latest RAN1 conclusion.


· Pre-meeting e-mail discussion status in R4-2400801:
· 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)
· Recommended WF
· There is strong view from 1 BS vendor to keep the previous RAN4 agreements:
· Based on the above RAN1 conclusion, the NW is still allowed to configure different ‘CDM groups without data’ to co-scheduled UEs.
· The BS vendor sees that DMRS power boosting non-alignment can occur in the real deployment.
· Check with other companies whether it could be acceptable to keep the previous RAN4 agreements based on the BS vendor’s strong view? If not, the moderator recommends the following wording in the reply LS to RAN2 and also CC this reply LS to RAN1 (as in R4-2400802):
	Based on the above RAN1 conclusion, RAN4 assumes 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 for UE supporting Rel-18 advanced receiver for MU-MIMO features.



Discussion
Huawei: Still have concern on option 1. UE MAY assume is not strong restriction. We see it is possible in our product. From RAN4 perspective, we need to consider each possible implementation.
Nokia: The current RRC signalling does not comply with the RAN1 spec. We need to let RAN1 know before we keep the RRC on DMRS boosting.
Qualcomm: RAN1 decision based on their knowledge. We need to avoid conflict with RAN1 spec and RAN2 RRC signalling.
Huawei: The RRC is designed for R-ML. RAN1 may not be aware. The new RRC introduced will not change the scheduling algo.
Apple: IF there could be product does not follow RAN1 spec? IF so, UE has to suffer. 

Offline outcome
Send Reply LS to RAN2, RAN1, Huawei would like to provide their version.

Huawei’s proposal on the RAN4 feedback to RAN1 and RAN2:
	RAN4 feedback:
The introduction of this signalling depends on the understanding of the RAN1 conclusion shown above.  However, companies in RAN4 have different understanding. RAN4 kindly asks RAN1 that if scheduling of co-scheduled UEs with non-aligned DMRS power boosting between co-scheduled UEs is prohibited in specification. If RAN1 thinks it is not prohibited, RAN4 thinks the introduction of the signalling on DMRS power boosting is needed, otherwise, RAN4 thinks it is not needed.
[bookmark: _GoBack]
To RAN1
ACTION: 	RAN4 respectfully requests RAN1 to feedback on the question raised by RAN4 on the understanding of RAN1’s conclusion.




2.2	Discussion on the UE capability aspects
Issue 1-2-1: Whether to consider capability signalling for UE modulation order blind detection
· Status in the last meeting WF in R4-2321114
	UE capability for different UE Types
· Different capability based on if modulation order is signaled and not signaled
· For capability when modulation order is not signaled (index 6)
· Option 1: UE capability signaling
· Option 2: UE declaration


· Proposals:
· Option 1: UE capability signaling (Apple, Samsung, MTK, ZTE, Nokia, CTC)
· Option 2: UE declaration (Qualcomm, Huawei, Nokia E/// ZTE CTC as compromise)
Discussion
Qualcomm: We still have strong concern on option1.
Moderator: Is there companies still against option2?
MTK: Our preference is option 1. But We first would like to check with all companies before compromise.
Huawei: Support option2.
Ericsson: We clearly support option1. Concerning the UE concern, we are fine to compromise.
Samsung: Our preference is option 1. This SIG is helpful for the whole system, BS will not do harm scheduling for UE supporting MO BD. Similar as MTK.
ZTE: Similar view with E///.
Apple: Our preference is option 1. We prefer further check internally.
CTC: We share same view as Samsung. But ok to compromise.
MTK: Seeing all the feedback, we are not fine to have a tentative agreement on option 2 and further check before online session.

Tentative outcome:
· Option 2. 
· Companies can further check before online session on Thursday.


Issue 1-2-2: Potential finer UE capability definitions
· Status in the last meeting WF in R4-2321114
	UE capability for different UE Types
· UE Capability for maximum number of DMRS ports detected
· There is no UE capability introduced for # of DMRS ports to detect. 
· The UE is expected to detect up to 4 ports. It’s up to UE implementation which ports are detected.
· Discussion is limited to R15 DMRS configurations. 
· FFS on NWA to inform the UE on potential co-scheduled ports. 
· UE Capability for Maximum modulation orders of interfering DMRS ports
· Option 1: UE capability signaling to inform network of the maximum modulation orders of interfering DMRS port supported
· Option 2: Not to introduce such capability definition
· UE Capability for supported DMRS configurations
· Option 1: Introduce UE capability signaling for supported DMRS configuration for R-ML
· Option 2: Not to have such UE capability definition


· Proposals on capability definition on maximum modulation orders:
· Option 1: UE capability signaling to inform network of the maximum modulation orders (Apple, Nokia, Ericsson)
· Option 1A: UE capability signaling to inform network of the maximum modulation orders for blind detection only (Apple, Nokia for > 64QAM)
· Option 1B: UE capability signaling to inform network of the maximum modulation orders for both UE support or not support MO BD (Ericsson)
· Option 2: Not to introduce capability definition for Maximum modulation orders of interfering DMRS ports (China Telecom, Qualcomm, Samsung, MTK, Huawei, ZTE)
· Proposals on capability definition on supported DMRS configuration:
· Option 1: Introduce UE capability signaling for supported DMRS configuration for R-ML (Apple)
· Option 2: Not to introduce capability definition for on supported DMRS configuration (China Telecom, [Qualcomm], Nokia, Samsung, MTK, Ericsson, Huawei, ZTE)

Discussion
Apple: Given the conclusion we are fine with the recommended WF. Can we capture ‘UEs with R-ML for MU-MIMO should support type 1 single symbol DMRS and it is up to UE implementation whether to support other DMRS configurations’ in the UE feature list? 
MTK: If we capture in the feature list. It will limit the UE to support other DMRS configurations. 
CTC: If in the feature list, The NW may not send NWA to the UE supporting other DMRS configurations.
Huawei: ‘support other DMRS configurations’ means detec other DMRS configurations.
Qualcomm: Capture in the WF, not in the feature list.
Nokia: Is there a need to add such wording? 4 DMRS ports already as the minimum.
Apple: There is complexity issue on how many of POTENTIAL DMRS ports to be detection by configured other DMRS ports.

Tentative agreement:
· On capability definition on supported DMRS configuration:
· Not to introduce capability definition for on supported DMRS configuration
· Capture the following in the WF:
· UEs with R-ML for MU-MIMO should support Rel-15 type 1 single symbol DMRS for both target and co-scheduled UE.
· It is up to UE implementation whether to support other DMRS configurations.

Issue 1-2-3: Capability granularity for the R-ML capability signaling
· Status in the last meeting WF in R4-2321114
	· Option 1: Per UE. With the assumption that UE may have limited processing resources to support R-ML on all the carriers in CA with large CHBW
· FFS where the assumption will be captured
· UE can support R-ML in single carrier operation, and on one or more carriers in CA operation.
· Option 2: Introduce per CC per band per band combination (Per-FSPC) UE capability


· Proposals:
· Option 1: Per UE. With the assumption that UE may have limited processing resources to support R-ML on all the carriers in CA with large CHBW (China Telecom, Qualcomm, Nokia, MTK, Ericsson, ZTE)
· Option 2: Introduce per CC per band per band combination (Per-FSPC) UE capability (Apple, Samsung, MTK, Huawei, QC)
· Recommended WF
· Per UE. With the following description captured in the UE feature list:
· UE can support R-ML in single carrier operation, and on one or more carriers in CA operation, 
· The network does not expect the UE to perform R-ML for every CC under CA scenario.

Discussion:

Apple: If following recommended WF. It is completely up to the UE whether to support CA. It is fine for NW vendors? 
Nokia: We prefer to limit the granularity. Per FSPC is too complicated. Issues for processing timeline.
Huawei: We stick to option 2. By per UE, NW doesn’t know which CC performs R-ML. Cause NWA signaing overhead.
Qualcomm: Fine for both and prefer option1. DCI index 0 tells UE there is no co-UE which is also beneficial for UE even if UE does not support R-ML on this CC.
Huawei: We do not think it is benefitial. Under CA, UE with R-ML may fallback to MMSE-IRC. In such case DCI is not useful.
QC: There is also OTHER advanced Rec other than E-IRC/R-ML.
Apple: per band is no help, per band combination indication could be more helpful.
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