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1	Introduction
A WF on FR2 multi-RX DL reception was approved in RAN4#107 meeting [1]. And RAN1 replied an LS [3] to RAN4 on the RS supported for group-based reporting as follows.
	RAN1 Reply LS:
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.


In this contribution, we further discuss L1-RSRP measurement requirements for FR2 multi-Rx reception.
2	Discussion
RS supported for group-based reporting
	Issue 1-1: Which reference signals to be considered for multi-Rx L1 measurement requirements
Agreement:
· Multi-Rx L1 measurement requirements are defined under assumption of the following reference signals availability
· CSI-RS + CSI-RS: CSI-RS reference signals are transmitted from the two TRPs
· SSB + SSB: SSB signals are transmitted from the two TRPs
· FFS 
· SSB + CSI-RS: SSB and CSI-RS signals are transmitted from different TRPs
· FFS if same or different RS combinations would apply for different RRM requirements
· FFS whether to consider simultaneous and/or non-simultaneous RS transmission from different TRP to define RRM requirement


Based on RAN1 reply LS, the two resource sets configured for Rel-17 group-based L1-RSRP report cannot contain a mix of SSB and CSI-RS. In RAN4, we define requirements based on Rel-17 GBBR and it is not feasible to consider different RS combinations for multi-Rx L1 measurement requirements.
Proposal 1: RAN4 to not consider different RS combinations for multi-Rx L1 measurement requirements.

Group based beam reporting (GBBR) requirements
According to the discussion in last meeting, GBBR requirements to introduced need to be further discussed.
	Issue 1-1-5: Should the RS configured for GBBR be configured based on L3 report?
· FFS
· Option 1: NO, not to introduce L1 RSRP and GBBR restrictions based on previous L3 reports
· Option 2: Yes, group based L1 measurement period requirements are applicable only when a valid L3 measurement report associated with the L1 measurement resources was sent during the last [5] seconds
Issue 1-1-6: Assumptions on overlap conditions of RS measurement occasions for GBBR
· FFS
· Option 1: enhanced requirements are defined only for full overlap
· Option 2: enhanced requirements are defined also for partial overlap (the exact reduction for partial overlap is FFS)
· Option 3: RAN4 to consider non-simultaneous RS measurements from different TRPs for Rel-17 group-based L1-RSRP report requirements


Based on the previous discussion, most companies support not to introduce L1 RSRP and GBBR restrictions based on previous L3 reports. RS configured for GBBR can be configured based on previous L3 reports in case of best beam pair, but it will limit to RS configuration or beam pair selection 
Proposal 2: Not to introduce L1 RSRP and GBBR restrictions based on previous L3 reports.
Measurement period requirements for L1-RSRP group-based beam reporting is defined for one RS resource only. GBBR measurement delay requirements will be defined under assumption that UE uses a single Rx panel for measurements at one time instance. There is no need to define conditions of full overlap or partial overlap of RSs in the two resource sets for defining delay requirements for L1-RSRP group-based beam reporting. 
Thus, the legacy measurement period requirements for L1-RSRP measurements are reused for multi-Rx, i.e., no new scaling factor is introduced. The requirements for simultaneous reception of the RSs in the two resource sets are captured in the measurement restriction requirements, if necessary.
Observation 1: How to choose beam pair that are going to be reported based on measurement results is up to UE implementation.
Proposal 3: The measurement delay required for GBBR can reuse legacy L1-RSRP delay.
Proposal 4: No need to define conditions of full overlap or partial overlap of RSs in the two resource sets for defining delay requirements for L1-RSRP group-based beam reporting.
	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.


How to choose beam pair is UE implementation. For the worst case, UE do not know which beams can be paired and the beam pair could not provide any gain than exist procedure. From RAN1 perspective, they think 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. So, RAN4 need not to define the requirements for the case UE did not find any pair of beams to report.
[bookmark: _GoBack]Proposal 5: RAN4 not to define the requirements for the case UE did not find any pair of beams to report.
3	Conclusion
In this contribution, we propose our analysis and views on scenarios, beam sweeping factor reduction and the impact on measurement/scheduling restriction for L1 enhancements of FR2 multi-RX DL reception.
Proposal 1: RAN4 to not consider different RS combinations for multi-Rx L1 measurement requirements.
Proposal 2: Not to introduce L1 RSRP and GBBR restrictions based on previous L3 reports.
Observation 1: How to choose beam pair that are going to be reported based on measurement results is up to UE implementation.
Proposal 3: The measurement delay required for GBBR can reuse legacy L1-RSRP delay.
Proposal 4: No need to define conditions of full overlap or partial overlap of RSs in the two resource sets for defining delay requirements for L1-RSRP group-based beam reporting.
Proposal 5: RAN4 not to define the requirements for the case UE did not find any pair of beams to report.
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