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1 Introduction
In RAN#103 meeting, the new WI of NR Radio Resource Management (RRM) Phase 5 [1] has been approved. Based on the objectives description and TU budget, the enhancement for FR2-1 SSB based measurement delay reduction was discussed in last RAN4 meeting. The conclusions were captured in the approved WF [2] and the open issues can be found in the topic summary [3]. In this paper, we continue the discussion on the enhancement of FR2-1 SSB based measurement delay reduction and give our views. 
2 Discussion
Based on the objectives, there are two aspects for FR2-1 SSB based L3 measurement delay reduction including BSF (beam sweep factor) enhancement and CSSFoutside_gap enhancement. In last meeting, the conditions and scenarios for each aspect were discussed and no consensus reached. 
For L3 measurement delay reduction by optimizing Rx BSF, the following WF was captured in [2]: 
	Issue 2-1-1: applicable scenarios of L3 measurement delay reduction by optimizing Rx BSF
WF for next meeting:
· FFS:
· L3 delay enhancements in Rel-19 by optimizing Rx BSF for UE supporting multi-rx simultaneous reception are applicable provided the target frequency layer to be measured is the only one in the single FR2-1 band and UE is configured [with one FR2-1 band].
· RAN4 to consider UE supporting FR2-1 power class 3 as first priority.
Issue 2-1-2: Conditions to apply L3 measurement delay reduction by optimizing Rx BSF
[Moderator note]: The condition here means in which case/condition/use-case/mode UE can apply the L3 measurement delay reduction by optimizing Rx BSF. 
WF for next meeting:
FFS：Conditions for UE to apply L3 measurement delay reduction by optimizing Rx BSF
· FFS: multi-Rx simultaneous reception of UE is in active mode, which is expected to follow the one specified in Rel-18 for multi-Rx simultaneous reception features
· FFS: UE’s mobility status, e.g., whether HST is precluded or not
· FFS: RRM measurement with two panels activated, two searchers are occupied by this single carrier 
· FFS: SSB processing delay/time for processing multiple beams received in a SMTC  
· FFS: Power consumption issue
· FFS: UE has prior knowledge on the cell to be measured 
· FFS: Rel-19 L3 measurement with multi-Rx DL reception is irrelevant to multi-TRP operation deployment
· FFS: Other conditions: cell-centre UE or cell-edge UE
· FFS: Simultaneous operation between multi-Rx simultaneous reception (L1) and L3 measurement delay reduction by optimizing Rx BSF.
Issue 2-1-3: UE measurement procedures to use L3 measurement delay reduction by optimizing Rx BSF
WF for next meeting:
FFS：Scenarios to use L3 measurement delay reduction by optimizing Rx BSF:
· FFS: SSB based Intra-frequency measurement without MG, including TPSS/SSS_sync_intra and TSSB_measurement_period_intra
· FFS: SSB based Intra-frequency measurement with MG, including TPSS/SSS_sync_intra and TSSB_measurement_period_intra
· FFS: SSB based Inter-frequency measurement without MG, including TPSS/SSS_sync_inter, TSSB_time_index_inter and TSSB_measurement_period_inter
· FFS: SSB based Inter-frequency measurement with MG, including TPSS/SSS_sync_inter,  TSSB_time_index_inter and TSSB_measurement_period_inter
· FFS: Handover 
· FFS: PSCell addition 
· FFS: RRC Re-establishment/RRC Connection Release with Redirection 
· FFS: SCell activation 
· FFS: SCG activation 
· FFS: CGI identification
· FFS: CSI-RS based intra-/inter-frequency measurements, the CSI-RS is configured associatedSSB
· The discussion on CSI-RS configured with associatedSSB could be revisited if SSB based L3 measurement delay reduction is concluded.


Based on the WID, this enhancement is generally for the UE supporting multiple-Rx simultaneous reception on single carrier, but some clarifications are still needed to define such condition. In Rel-18 Multi-Rx WI, there are some discussions on the UE capability of supporting beam sweeping factor reduction for L1 measurement and the definition of Multi-Rx mode. We think the conclusions can be reused for L3 measurement in this work item and it can be also considered to reuse the signaling. It is suggested to wait for more conclusions of Rel-18 Multi-Rx WI. 
Proposal 1: For enhanced BSF to reduce L3 measurement delay, it is proposed to reuse the condition and definition in Rel-18 Multi-Rx as much as possible. 
Besides the UE capability, there are some proposals on additional conditions for enhanced BSF such as prior knowledge, search assumption and UE mobility status, etc. For some of the conditions, e.g., prior knowledge of target cell, we think it can be the general condition to consider BSF reduction rather than the additional condition on top of Multi-Rx. For searcher or UE mobility status, we think the existing assumption can be applied for each panel and no need to specifically differentiate or preclude some cases. E.g., for HST, the requirements are similar as low mobility requirements tightened scaling factor. If Multi-Rx can be supported for HST, the enhanced BSF can also be applied. 
Proposal 2: For enhanced BSF to reduce L3 measurement delay, on top of the UE capability of supporting Multi-Rx, no additional conditions of prior knowledge for target cell is needed so far. 
Proposal 3: The enhanced BSF can also be used for HST if no technical issues identified. 
Regarding the applied scenarios e.g., the number of configured bands, as we discussed before, the enhancement applies when the UE supporting Multi-Rx reception on single carrier. But it doesn’t mean that UE can only be configured with one carrier measurement. If the target measurements are on multiple carriers, the enhanced requirements only apply to the carrier on which UE supporting Multi-Rx. 
Regarding the applied power class, we understand generally the RRM requirements are irrelevant to power class. Unless technical issues are identified, we think there is no need to define or limit the applicability about power class. 
Proposal 4: It is proposed not to restrict the number of configured carriers and applied power class. 
Regarding the applied requirements to use measurement delay reduction by optimizing Rx BSF, we think intra-frequency measurement, inter-frequency measurement and handover can be considered firstly, and the other requirements can be discussed after the solutions are clear. 
Proposal 5: Taking intra-/inter-frequency measurement and handover requirements as baseline to discuss the L3 measurement delay reduction by optimizing Rx BSF. Other requirements can be discussed after the solutions are clear. 
Another issue raised in last meeting is the measurement performance requirements when applying L3 measurement delay reduction by optimizing Rx BSF. Although it belongs to performance part, we think it is straightforward not to change existing performance requirements due to BSF enhancement. 
Proposal 6: RAN4 not to change existing measurement performance requirement when applying L3 measurement delay reduction by optimizing Rx BSF. 
For UE not in multi-Rx simultaneous reception mode, the objective is to consider the suitable scenarios, conditions and solutions to enhance CSSF outside gap. Based on the discussion in last RAN4 meeting, the following WF was captured in [2] and the open issues can be found in [3]: 
	Issue 2-2-1: Clarification on the bullets in WID for this CSSF optimization
Agreement:
Rel-19 discussion on CSSF optimization starts for the case UE is not capable of Rel-18 multi-Rx simulaeous reception, further discuss whether/how it can be applied to the case UE is capable of Rel-18 multi-Rx simulaeous reception but work in single-Rx currently.
Issue 2-2-2: UE measurement procedure to use L3 measurement delay reduction by optimizing CSSF
Agreement:
· Only consider CSSF outside MG case.
Proposal for further discussion:
· Scenarios to use L3 measurement delay reduction by optimizing CSSF:
· SSB based Intra-frequency measurement without MG, including TPSS/SSS_sync_intra and TSSB_measurement_period_intra
· SSB based Inter-frequency measurement without MG, including TPSS/SSS_sync_inter and TSSB_measurement_period_inter


For L3 measurement delay reduction by optimizing CSSF outside gap in CA/DC, it is agreed only to consider CSSF outside gap. We think intra-frequency and inter-frequency measurement requirements can be the baseline to discuss such enhancement. And since in existing requirements, CSSF outside gap applies for all the EN-DC, NE-DC, SA and NR-DC scenarios, if no technical issues identified, all the scenarios can be considered to discuss enhanced CSSF. 
Proposal 7: For L3 measurement delay reduction by optimizing CSSF outside gap, all the EN-DC, NE-DC, SA and NR-DC scenarios can be considered. 
Proposal 8: Taking intra-/inter-frequency measurement requirements as baseline to discuss the L3 measurement delay reduction by optimizing CSSF outside gap in CA/DC. 
In last meeting, different solutions were raised to enhance CSSF outside gap, including adjusting searcher allocation, reducing unnecessary measurement and allowing additional searcher assumption etc. We think multiple solutions can be specified if they are feasible. Whether to use same or different UE capability can be discussed after the solutions are clear. 
Proposal 9: Multiple solutions can be specified to enhance CSSF outside gap by considering both 2 searchers and 3 searchers. 
For the measurement performance requirements, it is same as the first objective that the existing requirements still apply. 
Proposal 10: RAN4 not to change existing measurement performance requirement when applying L3 measurement delay reduction by optimizing CSSF outside gap in CA/DC. 

3 Summary
In this paper, we have some discussions on the enhancement for FR2-1 SSB based L3 measurement delay reduction, and the following proposals are given: 
Proposal 1: For enhanced BSF to reduce L3 measurement delay, it is proposed to reuse the condition and definition in Rel-18 Multi-Rx as much as possible. 
Proposal 2: For enhanced BSF to reduce L3 measurement delay, on top of the UE capability of supporting Multi-Rx, no additional conditions of prior knowledge for target cell is needed so far. 
Proposal 3: The enhanced BSF can also be used for HST if no technical issues identified. 
Proposal 4: It is proposed not to restrict the number of configured carriers and applied power class. 
Proposal 5: Taking intra-/inter-frequency measurement and handover requirements as baseline to discuss the L3 measurement delay reduction by optimizing Rx BSF. Other requirements can be discussed after the solutions are clear. 
Proposal 6: RAN4 not to change existing measurement performance requirement when applying L3 measurement delay reduction by optimizing Rx BSF. 
Proposal 7: For L3 measurement delay reduction by optimizing CSSF outside gap, all the EN-DC, NE-DC, SA and NR-DC scenarios can be considered. 
Proposal 8: Taking intra-/inter-frequency measurement requirements as baseline to discuss the L3 measurement delay reduction by optimizing CSSF outside gap in CA/DC. 
Proposal 9: Multiple solutions can be specified to enhance CSSF outside gap by considering both 2 searchers and 3 searchers. 
Proposal 10: RAN4 not to change existing measurement performance requirement when applying L3 measurement delay reduction by optimizing CSSF outside gap in CA/DC. 
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