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1 Introduction
According to WF [1] and discussion summary [2], RAN4 had some discussion but most issues were discussed without conclusion yet. In this meeting, this WI is divided into six agenda items to be discussed: (1) general issues, (2) L1 measurement, (3) RLM/BFD/CBD, (4) scheduling/measurement restriction, (5) dual TCI state switching and (6) receive timing difference. The discussion in this paper focus on the “L1 measurement”, e.g., L1-RSRP/L1-SINR measurement.
2 Discussion
The following discussion will cover N factor, P factor and open issue for L1 measurements.
· P factor
· [bookmark: _Hlk131706693]L1-SINR
· Rel-17 Group-based beam reporting for L1-RSRP requirement

[bookmark: _Ref131706727]2.1 P factor
In the previous meeting, L1 and L3 measurement cannot be performed simultaneously based on below agreement in RAN4 #106. So, the Psharing_factor cannot be enhanced.
	<Agreement >:
Issue 1-1-6: Simultaneous L3 measurements and L1 measurements
· Simultaneous L3 and L1 measurements is not supported in this release for multi-Rx.
· Note: The agreement has no impact on scheduling restriction discussion for L3 measurements. Feasibility and benefit of scheduling restriction relaxation for L3 measurements is FFS.


In the WID [3], there is no consideration for high mobility. So, we do not see the need and gain why UE is required to perform L3 measurement more frequently. Besides, in order to achieve simultaneous L3 and L1 measurement, joint consideration between L3 and L1 measurement in UE implementation is needed. It will hugely increase UE complexity because UE needs to control different measurements on different antenna modules at a time. As a result, the following proposal is suggested.
[bookmark: _Ref115353544][bookmark: _Hlk126841360]Proposal 1: In L1 measurement (L1-RSRP/BFD/CBD/RLM) delay requirement, P factor should not be enhanced due to simultaneous L3 and L1 measurement is not supported in R18.
2.3 L1-SINR 
In last meeting, some companies discuss L1-SINR handling as below issue [1].

	Issue 1-3-1: Shall L1-SINR requirements be defined for the multi-RX UE
· FFS
· Option 1: Yes 
· Proposal 1: Changes in non-group-based L1-RSRP measurement delay due to multi-Rx operation are also considered for L1-SINR
· Proposal 2: RAN4 to discuss the need of group based SINR reporting for simultaneous reception and inform RAN1 in case it is needed
· Option 2: NO
· Proposal 3: Not discuss this issue because L1-SINR is not supported by Rel-17 group-based reporting.




RAN4 agreed that Rel-17 group-based reporting is used as a prerequisite to define requirement for simultaneous reception. And the details for Rel-17 group-based reporting could refer to the Reporting Quantity configuration defined in TS 38.214[4] as below.

	TS 38.214 5.2.1.4.2 Report Quantity Configurations
[image: ]



From above, we could observe Rel-17 group-based reporting is only for L1-RSRP reporting, and L1-SINR is not in the scope of Rel-17 group-based reporting, so the following proposal is suggested.

[bookmark: _Ref131760728]Proposal 2: L1-SINR is not in the scope of Rel-17 group-based beam reporting.

2.4 Rel-17 Group-based beam reporting for L1-RSRP requirement 
In last meeting, some companies raised the requirement related to Rel-17 group-based beam reporting as below issue [1].

	L1-RSRP for GBBR:
Agreement
· GBBR measurement delay requirements will be defined under assumption that UE uses a single Rx panel for measurements at one time instance 
Companies are requested to bring further analysis on L1-RSRP requirements for GBBR in next meeting
 Issue 1-3-3: Whether SSB+CSI-RS is supported for GBBR
· FFS based on RAN1 reply LS
 Issue 1-3-4: Conditions of the QCL configurations for CSI-RS resource used for GBBR
· FFS
· Option 1: RAN4 needs to investigate the conditions of the QCL configurations for CSI-RS resource used for group-based L1-RSRP measurements.
· E.g. FFS whether SSB used for non-GBBR can be configured as the source RS for CSI-RS used for GBBR.




We want to simplify the UE behavior and the requirements. Therefore, we suggest no differentiation between the requirement before and after UE sends Rel-17 GBBR.
By default, we can assume UE will only turn on one active antenna module to measure L1-RSRP for two RSs from different QCL type D before reporting GBBR. However, even after the reporting, it is hard to say when UE may encounter a sudden channel condition change, which may make the simultaneous measurement not as efficient anymore.
[bookmark: _Ref134125095]Proposal 3: No differentiation to the UE behavior before and after UE sends Rel-17 GBBR, when defining the L1 measurement (L1-RSRP/RLM/BFD/CBD) delay requirements, i.e., the L1-RSRP requirement is the same as legacy.

For issue 1-3-3, from the latest LS (R4-2311037), Rel-17 GBBR cannot support the mix type of RSs (SSB and CSI-RS) due to the limitation of reporting configuration. It means either reportQuantity or reportQuantity-r17 can only configure one quantity (either SSB or CSI-RS). So, the following proposal is suggested.
[bookmark: _Ref141011545]Proposal 4: SSB+CSI-RS is not supported for Rel-17 GBBR.

	R4-2311037 LS on RS supported for group-based reporting

1. Overall Description:
RAN1 would like to thank RAN4 for the question in LS in R4-2306394 on RS supported for group-based reporting.
RAN1 has the following reply to the RAN4 questions:
Question 1: RAN4 understands that two resource sets consisting of SSB + SSB or CSI-RS + CSI-RS can be configured for Rel-17 group-based L1-RSRP measurement and report. However, RAN4 is not clear whether the two resource sets configured for Rel-17 group-based L1-RSRP measurement and report can contain a mix of SSB and CSI-RS. Can RAN1 clarify whether a mix of SSB and CSI-RS can be configured for Rel-17 group-based L1-RSRP measurement and report?
Answer for Question 1: The two resource sets configured for Rel-17 group-based L1-RSRP report cannot contain a mix of SSB and CSI-RS

Question 2: When CSI-RS resources are configured as resource set for Rel-17 group-based L1-RSRP measurement and report, can the CSI-RS resource with repetition ON be configured for Rel-17 group-based L1-RSRP report?
Answer for Question 2: When the higher layer parameter groupBasedBeamReporting-r17 in CSI-ReportConfig is configured, one or both NZP-CSI-RS-ResourceSet associated with the CSI-ReportConfig can be configured with repetition ON. CRI (s) are not reported when the corresponding resource set is configured with repetition ON.

Question 3: Does RAN1 specification define UE reporting behaviour for the case when NW configures UE with Rel-17 group-based L1-RSRP measurement and report, and UE did not find any pair of beams for report (e.g., the measured L1-RSRP of at least one of the beams of any beam pair is lower than a certain value, e.g., -140dBm)?
Answer for Question 3: From RAN1 perspective, the UE should report the given number of pairs of beams in the report, based on the report configuration. There is no UE behaviour defined for the scenario where the UE did not find any pair of beams to report. From RAN1 point of view, this is not considered an error case.




For issue 1-3-4, whether SSB used for non-GBBR can be configured as the source RS for CSI-RS used for GBBR. In our understanding, SSB used for non-GBBR can be configured as the source RS for CSI-RS used for GBBR. We just make sure the CSI-RS used for GBBR is QCLed with the SSB used for non-GBBR. The following proposal is suggested.
[bookmark: _Ref141011551]Proposal 5: SSB used for non-GBBR can be configured as the source RS for CSI-RS used for GBBR if SSB is QCLed with CSI-RS.

3 Summary
[bookmark: _Hlk94866332]In this paper, the discussion of R18 multi-Rx chains WI is provided. We have the following proposal:
Proposal 1: In L1 measurement (L1-RSRP/BFD/CBD/RLM) delay requirement, P factor should not be enhanced due to simultaneous L3 and L1 measurement is not supported in R18.
Proposal 2: L1-SINR is not in the scope of Rel-17 group-based beam reporting.
Proposal 3: No differentiation to the UE behavior before and after UE sends Rel-17 GBBR, when defining the L1 measurement (L1-RSRP/RLM/BFD/CBD) delay requirements, i.e., the L1-RSRP requirement is the same as legacy.
Proposal 4: SSB+CSI-RS is not supported for Rel-17 GBBR.
Proposal 5: SSB used for non-GBBR can be configured as the source RS for CSI-RS used for GBBR if SSB is QCLed with CSI-RS.
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