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1. Introduction
In last meeting, the RRM requirements for NR FR2 multi-Rx chain DL reception L1-RSRP measurement aspects have been discussed, several typical issues were referred to and multiple of them are still suspending[1]. In this contribution, we would like to further provide our analysis on the L1-RSRP measurement related issues.
2 Discussion 
2.1 Issue 1-2-2a Measurement period for SSB based L1-RSRP 
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Figure 1. CSI reporting mechanism illustration
Based on Figure 1, we have the following analysis: 
1) UE panel irrelevant. DL beam measurement is independent Rx beam related behaviours, how the UE allocate its beam to which panel is totally depends on UE implantation. Besides, we don’t have any spec-compliant mechanism to indicate the mapping between the panel and the Rx beam no matter from RAN1 or RAN4 perspective.
Observation 1: No matter from RAN1 or RAN4 perspective, there is no spec-compliant mechanism to indicate the mapping between the UE panel and the Rx beam.
2) No need to consider interference for measurement and no need to enhance the GBBR measurement delay requirements. 
First, the following agreements we achieved in the previous meeting:
	# 107 R4-2310047
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 
# 108 R4-2314283
Issue 1-2-4: Conditions for to measurement period reduction for L1-RSRP configured for GBBR
Agreement:
· Set of conditions to be considered in the L1 measurement requirements should be discussed in the corresponding requirements by taking agreements we have already made into consideration. No general agreements are needed.
· No need to define conditions of full overlap or partial overlap of RSs in the two resource sets for defining requirements for L1-RSRP configured for group-based beam reporting


For the first agreement, we have a simple illustration below based on our understanding:
[image: ]
Figure 2. The illustration corresponding to the first agreement
Based on figure 2, for intra-cell SSB, the SSB locations (in time domain) are not overlapping, and the SSBs are TDMed. Even if we consider adjacent SSB configuration, the SSB may be overlapped at UE side due to the propagation delay, but since MRTD<CP assumption is considered, we don’t see any huge effect. Furthermore, the discussions based on the agreed single panel measurement mechanism assumption (implicitly means panel switching is included) are very similar as that occurred in Rel-15 multi-panel topic, but there was no RAN4 requirement enhancement in such release and the system still works well. 
Besides, from our understanding, the main intention behind the multi-Rx is UE to activate multiple Rx chains operation to receive RS+RS, RS+date, data+data simultaneously and to enhance the requirement accordingly, so for the measurement period for SSB based L1-RSRP:
1) We agree that for UE supporting faster beam sweeping under multi-Rx operations, N need to be enhanced, that is N = [reduceNumberRxBeam]. 
2) We don’t see any strong need to enhance an original Rel-15 single panel measurement requirements in Rel-18 multi-Rx WI even for GBBR is configured (i.e., N=8+K), that is to say, we think no need to enhance the GBBR measurement delay requirement based on L1-RSRP for GBBR assumption, i.e., existing N=8 should be reused in such case. 
Proposal 1: No need to enhance the GBBR measurement delay requirement based on L1-RSRP for GBBR assumption
· The existing L1-RSRP measurement period (N=8) is reused for such case.
Proposal 2: For measurement period for SSB based L1-RSRP
· option 1:  N = [reduceNumberRxBeam] for UE supporting faster beam sweeping under multi-Rx operations; otherwise, N=8
2.2 Issue 1-2-3: Measurement period for non-GBBR (i.e., measurement period of L1-RSRP not configured for GBBR)
Non-GBBR is more suitable for non-ideal backhaul scenario, and in this situation, each TRP may configure separate CSI configuration. RAN1 had the following beam measurement enhancement option to facilitate inter-TRP beam pairing for non-GBBR, which is copied as below
	Agreement in RAN1 #103
· Option 3: UE report M(M>=1) beams in N (N>1) CSI-reports corresponding to N report setting
· Different beams in different CSI-reports can be received simultaneously
· FFS: whether/how to introduce an association between different CSI-reports
· FFS: whether/how to differentiate reported measurements for beams that are received simultaneously vs. beams that are not received simultaneously 
· Whether/how to introduce an indication along with the CSI-reports to indicate whether the beams in different CSI-reports can be received simultaneously
· FFS: value of N and M in each option
· FFS: Association between different beams in above options and different TRP/UE panels
· FFS: Identify new use cases per option compared with R16 (including backhaul)
· FFS: whether different beams in different pairs/groups/reports can be received by same spatial filter per option


The intended use case is where CSI-report 1 and 2 corresponding to two TRPs are reported in different physical resources (e.g., time/frequency/code domain). From this, the UE capability of receiving multiple beams from different TRPs at the same time is hardly known to NW. In order to get simultaneous reception related CSI feedback, in other words, to guarantee the different beams in different CSI-reports can be received simultaneously from UE side, the association/link of multiple CSI reporting settings should be considered between different CSI-reports, while how to establish the association mechanism is still suspending. In this sense, in non-GBBR, UE is possible not assumed to simultaneously receive reported CRIs/SSBRIs associated with the L1-measurements. If the simultaneous reception cannot be ensured, I wonder why we consider faster beam sweeping factor related enhancement. 
Observation 2: For Non-GBBR, each TRP may configure separate CSI configuration.
Proposal 3: Do not consider enhancement for measurement period of L1-RSRP not configured for GBBR
[bookmark: _Toc116995848]2.3 Issue 1-3-1: Shall L1-SINR requirements be defined for the multi-RX UE
First, Rel-17 group-based beam reporting is agreed as prerequisite, for which the L1-SINR is not considered. 
Besides, the usage behind L1-RSRP measurement and L1-SINR measurement is different, L1-RSRP are most likely used to reflect the channel quality of the simultaneous reception and L1-SINR are most likely used to reflect inter-beam interference/noise, in general the interference estimation may require longer measurement period compared with RSRP measurement. Besides, for L1-SINR, there are three configurations: CMR only, SSB/CSI-RS CMR+NZP, and SSB/CSI-RS CMR+CSI-IM. For CMR only, L1-SINR measurement period is defined as a number of CMR periodicities and the requirements on L1-RSRP measurement period can be reused for FR2, but if the IMR is taken into account, the L1-RSRP measurement delay requirement may not applicable to L1-SINR. 
Proposal 4: L1-SINR requirements shall not be defined for the multi-RX UE in Rel-18.
Proposal 5: Changes in non-group-based L1-RSRP measurement delay due to multi Rx operation are not also considered for L1-SINR.

3 Conclusion
[bookmark: _Toc116995849]In this contribution, we provided our viewpoints on the L1-RSRP measurement for FR2 Multi-Rx, accordingly the following proposals are obtained: 
Observation 1: No matter from RAN1 or RAN4 perspective, there is no spec-compliant mechanism to indicate the mapping between the UE panel and the Rx beam.
Proposal 1: No need to enhance the GBBR measurement delay requirement based on L1-RSRP for GBBR assumption
· The existing L1-RSRP measurement period (N=8) is reused for such case.
Proposal 2: For measurement period for SSB based L1-RSRP
· option 1:  N = [reduceNumberRxBeam] for UE supporting faster beam sweeping under multi-Rx operations; otherwise, N=8
Observation 2: For Non-GBBR, each TRP may configure separate CSI configuration.
Proposal 3: Do not consider enhancement for measurement period of L1-RSRP not configured for GBBR
Proposal 4: L1-SINR requirements shall not be defined for the multi-RX UE in Rel-18.
Proposal 5: Changes in non-group-based L1-RSRP measurement delay due to multi Rx operation are not also considered for L1-SINR.
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