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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN4#106-bis meeting, there were continued discussions on the RRM enhancement for L1 measurements, including L1-RSRP measurement for FR2 multi-Rx chain DL reception. The agreements and open issues are captured in the WF [1]. 
	Issue 1-1: Which reference signals to be considered for multi-rx L1 measurement requirements
Agreement from GTW:
· 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
Issue 1-2-3: Whether to consider reducing the sharing factor for L3 and L1
Agreements: NO, do not consider enhancement to sharing factor for L3 and L1 in this WI




In this contribution, we further provide our views on L1-RSRP measurement delay requirements for FR2 multi-Rx chain DL reception.
2. Discussion
2.1 Beam sweeping factor reduction
	Beam sweeping/Sharing/Scaling factor reduction
Agreement from GTW:
· Introduce enhanced RRM requirements based on faster beam sweeping with multi-Rx chains based on UE capabilities
· Option 1: Introduce beam sweeping factor reduction
· Other options not precluded
· FFS on specific conditions when enhancement apply
· FFS if any signalling is needed
· FFS on details of UE capabilities
Way forward: Please bring further analysis on the FFS parts of the above GTW agreement to the next meeting. 
Agreements:
How to capture the enhanced requirements (based on the agreement of enhanced requirements) in the spec due to faster beam sweeping can be discussed during CR stage. 



According to existing requirements, the SSB based L1-RSRP measurements for FR2 are performed with beam sweeping factor of 8 for all the cases. 
In some cases, the CSI-RS based L1-RSRP measurements for FR2 are performed with beam sweeping factor of N=1 when CSI-RS resources in a resource set is configured with repetition OFF and QCL information is provided. In some other cases, the CSI-RS based L1-RSRP measurements for FR2 are performed with beam sweeping factor of N=ceil(maxNumberRxBeam / Nres_per_set) when CSI-RS resources in a resource set is configured with repetition ON.
Since it was agreed that beam sweeping factor reduction is based on UE capability, no additional condition is needed. As long as the UE indicates it can reduce beam sweeping factor, it means it can always reduce beam sweeping factor based on its UE implementation, e.g., no L3 measurement information are considered in the L1 RSRP measurement.
For the UE capability, UE may just indicate the beam sweeping factor for L1-RSRP measurement, e.g., N=2, 4, 6 etc.
Proposal 1: When UE indicates reduced beam sweeping factor, the corresponding L1 measurement requirements can be enhanced without any additional conditions.
Proposal 2: The UE capability is to indicat reduced beam sweeping factor. The candidate number can be {2, 4, 6} for FR2-1.

2.2 L1-RSRP measurement requirements for group-based beam reporting
	Issue 1-3-2: if GBBR can be introduced, what requirements to introduced 
Wayforward: 
Companies have different understanding about GBBR from the first-round discussion of RAN4#106bis-e. To get common understanding on GBBR, please consider following aspects in your further analysis. 
Issue 1-3-2-1: How to perform measurement. That means the measurement delay required for GBBR (i.e., measurement delay for beam pair)
· Option 1: Reuse legacy L1-RSRP delay as UE do not know which beams can be paired.
· Option 2: Due to simultaneous reception measurement delay for beam pair can be enhanced for L1-RSRP 
Issue 1-3-2-2: How to choose beam pair that are going to be reported based on measurement results
· Option 1: define conditions for selecting beam pair in the report
· Please provide conditions that can be considered
· Option 2: How to choose beam pair is UE implementation 
Issue 1-3-2-3: NW configures UE with GBBR, but UE did not find a good beam pair to report. What should be the UE behaviour
· Option 1: NO behaviour is needed
· Option 2: report NA or single beam 
· Option 3: Check with RAN1 
· Note: if we agree for this, we may need to define what are the conditions for beam pair selection as we need to define what is not finding good beam pair.  
Issue 1-3-4: Which reference signals to be considered for GBBR configuration 
 Agreements: SSB+SSB or CSI-RS + CSI-RS can be supported for GBBR.
Way forward: FFS if SSB+CSI-RS is supported for GBBR.
Issue 1-3-5: If CSR-RS is configured for GBBR 
FFS whether CSI-RS resource with repetition ON will be configured for group-based reporting. 
Issue 1-3-6: Type of reporting used for GBBR  
FFS if Periodic, semi-persistent and aperiodic report are supported


Regarding how to perform L1-RSRP measurements for group-based beam reporting, it is analyzed in [2] and copied below.
UE is not required to measure CSI-RS and/or SSB resources simultaneously for group-based beam reporting. NW does not know which beam pair can be received by UE simultaneously before group-based beam reporting. Thus, it is not possible for NW to configure CSI-RS and/or SSB on the same resources for UE to receive simultaneously. It is up to UE implementation to figure out the beam pair for group-based beam reporting by measuring L1-RSRP of configured CSI-RS and/or SSB resources. The UE measurement is performed in TDM manner. Existing L1-RSRP measurement requirements are applicable for group-based beam reporting. No new requirements for group-based beam reporting are necessary to be defined. 
Even if under certain cases, it might be possible for NW to configure CSI-RS and/or SSB resources on the same OFDM symbol, existing L1-RSRP measurement requirements can still be still applicable. There are already measurement restrictions on colliding symbols. Defining enhanced requirements for only some potential cases, it will require UE to turn of multiple panels for group-based beam reporting all the time, which is not friendly for power saving.
Proposal 3: No specific new requirements for group-based beam reporting are necessary to be defined and existing L1-RSRP measurement requirements are applicable for group-based beam reporting.
Regarding how to choose beam pair that are going to be reported based on measurement results, it should be up to UE implementation. We don’t see any necessity of specifying behaviour for beam pair selection.
Proposal 4: How to choose beam pair for group-based beam reporting is up to UE implementation.
For group-based beam reporting, it can be periodic, semi-persistent and aperiodic report based on RAN1 specification.
Proposal 5: Periodic, semi-persistent and aperiodic report are supported for group-based beam reporting.
For issue 1-3-2-3, 1-3-4 and 1-3-5, an LS [3] to RAN1 was sent to seek RAN1 answers on these issues. RAN4 should wait for RAN1 feedback.

3. Summary
[bookmark: _Hlk23953093]In this contribution, we further provided views on L1-RSRP measurement for FR2 multi-Rx chain DL reception. Following proposals and observations are present.
Proposal 1: When UE indicates reduced beam sweeping factor, the corresponding L1 measurement requirements can be enhanced without any additional conditions.
Proposal 2: The UE capability is to indicat reduced beam sweeping factor. The candidate number can be {2, 4, 6} for FR2-1.
Proposal 3: No specific new requirements for group-based beam reporting are necessary to be defined and existing L1-RSRP measurement requirements are applicable for group-based beam reporting.
Proposal 4: How to choose beam pair for group-based beam reporting is up to UE implementation.
Proposal 5: Periodic, semi-persistent and aperiodic report are supported for group-based beam reporting.
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