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Introduction
The WI on NR Radio Resource Management (RRM) Phase 5 [1] will carry out from RAN4#110bis. This contribution provides some preliminary considerations on this topic.
Discussion
The objective of the WI is SSB based L3 measurement delay reduction for connected mode is to be discussed since this meeting. The content is duplicated as below [1]. 
	· FR2-1 SSB based L3 measurement delay reduction for connected mode
· [bookmark: _Hlk163403290]For UE supporting multiple-Rx simultaneous reception on single carrier: 
· Study suitable scenarios and conditions and, if feasible, introduce methods to reduce FR2-1 L3 measurement delay by optimizing:
· Rx beam sweeping factor 
· For UE not in multiple-Rx simultaneous reception mode:
· Study suitable scenarios and conditions and, if feasible, introduce methods to reduce FR2-1 L3 measurement delay by optimizing:
·  CSSF outside gap in CA/DC scenarios 
· Baseline assumption on number of searchers is 2



For UE supporting multiple-Rx simultaneous reception on single carrier
The L3 measurement delay reduction for supporting multi-Rx was discussed in Rel-18 and was excluded in [2] at early stage of the work item. And other L3 related enhancement in terms of scheduling/measurement restriction was also excluded subsequently [3]. The motivation and targeting scenario for beam sweeping reduction is not clear based on the discussion in Rel-18 WI. The targeting scenario for multi-Rx is for throughput improvement in mTRP with the additional efforts of power consumption. As discussed in R18, it cannot be assumed that multiple panels are always activated due to the power consumption and overheating issue. Thus, the reasonable implementation is the multi panels are only activated when mTRP/simultaneous related configurations are provided (i.e. GBBR, dual TCI states), which implicitly indicated that NW will schedule simultaneous reception. 
Observation 1: The targeting scenario for Multi-Rx operation for throughput improvement in mTRP, with the efforts of additional power consumption.
However, regarding the objective of beam sweeping reduction for UE support multi-Rx, the scenario is different from what is described above. The RRM measurement is more important at Cell edge which is not typical scenario to enable mTRP operation. In addition, it is unrealistic to assume that multi panels are always activated only for RRM delay reduction purpose. In Rel-18, when UE is configured with simultaneous reception related parameters (e.g. GBBR), UE can expect that simultaneous receptions may be scheduled and UE shall fulfil all multi-Rx related requirements. The multi-Rx operation for simultaneous reception are temporarily happening which is triggered by data reception. However, for the beam sweeping reduction for RRM measurement, which is a long-term activity, and UE has no clue on when multi panels shall be activated.
Observation 2: The targeting scenario for beam sweeping reduction for RRM measurement is irrelevant to the scenario for simultaneous reception for throughput improvement in mTRP.
Observation 3: RRM measurement is a long-term activity and it is power-consuming to activate multiple panels even without data scheduled.
Proposal 1: The targeting scenario for beam sweeping reduction for RRM measurement shall be justified first considering the power consumption issue.
From the feasibility perspective, to enable the beam sweeping reduction for RRM measurement, the popular approach mentioned in Rel-18 discussion is that UE can sweep the beam simultaneously for each panel. However, to support this enhancement, it not only impacts the antenna design but also require additional searcher resource.  For instance, if UE is required to perform beam sweeping simultaneously for RRM measurement with two panels activated, two searchers are occupied by this single carrier.
Proposal 2: If UE is assumed to perform beam sweeping simultaneously for RRM measurement with two panels activated, at least two searchers are occupied by this single carrier.
For UE not in multiple-Rx simultaneous reception mode
In FR1+FR2 scenario, if two CCs (e.g., PCC and SCC) in FR1 are to be measured outside gap, and at the same time one inter-frequency layer in FR2 is to be measured within gap, for a UE which supports per-FR gap, then UE shall be able to measure these three frequencies layers simultaneously. As per the existing requirements: CSSFPCC =1, CSSFSCC=1 and the inter-frequency layer is performed within gap.
In essence, in above scenario, a UE is supposed to be equipped with 3 searchers in order to meet the legacy requirements for measurement within gap in FR2 and outside gap in FR1, otherwise the legacy measurement requirements can not be satisfied.
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Figure 1. CSSF for within gap and for outside gap for UE supporting per FR gap in FR1+FR2 scenario
Observation 4: In order to meet the legacy requirements for measurement within gap in FR2 and outside gap in FR1, a UE is supposed to be equipped with 3 searchers.
For the same UE, if three FR2 CCs are to be measured outside gap and no MO need gap, as per the existing requirements where 2 searchers are assumed:
- one dedicated searcher (searcher #1) is allocated to PCC, then CSSF for PCC=1, 
- the other two SCCs share the other searcher (searcher #2), then CSSF for SCC1=2, CSSF for SCC2=2
However for the UE, as no gap is needed, the searcher used for within gap in Figure 1 can be leveraged for outside gap. Therefore total 3 searchers are used for the measurement outside gap. Then shorter measurement delay for serving cell measurement can be achieved:
- one dedicated searcher (searcher #1) is allocated to PCC, then CSSF for PCC=1, 
- the other two searchers are allocated for SCC1 and SCC2, then CSSF for SCC1=1, CSSF for SCC2=1
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Figure 2. CSSF for outside gap for UE supporting per FR gap in FR2 scenario
Observation 5: For UE supporting per FR gap, when all MOs are to be measured outside gap, the CSSFoutsidegap can be reduced, as these MOs share three searchers.
It shall be noted that, no any enhanced/additional capability is required for the UE. A UE supporting per FR gap can naturally satisfy the proposed solution.
Observation 6: Three searchers capability is naturally supported by UE who supports per FR gap. No enhanced capability is required.
Proposal 3: In FR2 for UE supporting per FR gap, when all MOs are to be measured outside gap, the CSSFoutsidegap can be reduced.
Conclusions
This contribution provides some preliminary considerations on RRM phase 5. According to the analysis, we propose the following proposals:
Observation 1: The targeting scenario for Multi-Rx operation for throughput improvement in mTRP, with the efforts of additional power consumption.
Observation 2: The targeting scenario for beam sweeping reduction for RRM measurement is irrelevant to the scenario for simultaneous reception for throughput improvement in mTRP.
Observation 3: RRM measurement is a long-term activity and it is power-consuming to activate multiple panels even without data scheduled.
Proposal 1: The targeting scenario for beam sweeping reduction for RRM measurement shall be justified first considering the power consumption issue.
Proposal 2: If UE is assumed to perform beam sweeping simultaneously for RRM measurement with two panels activated, at least two searchers are occupied by this single carrier.

Observation 4: In order to meet the legacy requirements for measurement within gap in FR2 and outside gap in FR1, a UE is supposed to be equipped with 3 searchers.
Observation 5: For UE supporting per FR gap, when all MOs are to be measured outside gap, the CSSFoutsidegap can be reduced, as these MOs share three searchers.
Observation 6: Three searchers capability is naturally supported by UE who supports per FR gap. No enhanced capability is required.
Proposal 3: In FR2 for UE supporting per FR gap, when all MOs are to be measured outside gap, the CSSFoutsidegap can be reduced.
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