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Introduction
In the last RAN4 meeting, there were the high-level discussion for L3 measurement dealy reduction in FR2-1 and the WF [1] was approved. RAN4 needs to discuss clear applicable scenarios and conditions for L3 measurement delay reduction with multi-Rx simultaneous reception before defining RRM requirements. In this contribution, we provide our views on applicable scenarios and conditions the FR2-1 SSB based L3 measurement delay reduction for UE supporting multiple-Rx simultaneous reception.

Discussion
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.


Based on discussion in the last meeting WF, RAN4 has common understanding that L3 measurement delay reduction by Rx BSF with multi-Rx simultaneous reception is for only one target frequency layer to be measured in the FR2-1 band. In Rel-18 multi-Rx WI, it is applicable to a PCell, PSCell, or SCell, provided the UE is configured with a single serving cell (PCell, PSCell, or SCell) in FR2-1 since Rel-18 multi-Rx WI is focus on L1 measurement. However, since Rel-19 RRM enh phase 5 is focus on L3 measurement delay enhancement, the L3 measurement delay reduction should be based on a single carrier in the FR2-1 bnad for serving and neighbor cells’ L3 measurements given time instance. Therefore, L3 measurement delay enhancement in Rel-19 by optimizing Rx BSF for UE supporting multi-Rx simultaneous reception are applicable provided target frequency layer to be measured is the only one carrier in the configured FR2-1 band but without CA configuration.
· Proposal 1: L3 measurement delay enhancement in Rel-19 by optimizing Rx BSF for UE supporting multi-Rx simultaneous reception are applicable provided target frequency layer to be measured is the only single carrier for intra- / inter-frequency L3 measurement in the configured FR2-1 band but without CA configuration.

L3 measurements requirements for FR2 have been defined by different scaling factor for each power class considering different number of Rx beam/antenna elemenents and no different UE behaviors were defined for each power class. Therefore, for supporting power class in Rel-19 RRM enh phase 5, the power class 3 can be first priority, but other power classes can generally apply the outcome of this WI discussion.
· Proposal 2: The supporting power class for L3 measurement delay enhancement with multi-Rx simultaneous reception is PC3 as first priority, but RAN4 should consider if other power classes could apply the outcome of the WI discussion.

Conditions to apply L3 measurement delay reduction by optimizing Rx BSF
Following conditions to apply L3 measurement delay enhancement by Rx BSF were provided in the last meeting. 
	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.


In general, if UE supports multi-Rx simultaneous reception and multiple panels are activate for RRM measurement, UE can measure SSB with multiple Rx beams in a SMTC, so L3 measurement delay with multi-Rx reception can be reduced. For power consumption issue, Rel-18 UAI ‘multiRx-PreferenceFR2’ for power saving can be considered as starting point. 
· Proposal 3: The L3 measurement delay enhancement requirements for UE supporting multi-Rx simultaneous reception can apply if multiple panels are activate and SSBs in a SMTC window can be measured with multiple beams.
· Proposal 4: For power consumption of multi-Rx operation, Rel-18 UAI ‘multiRx-PreferenceFR2’ for power saving can be considered as starting point.

UE measurement procedures to use L3 measurement delay reduction by optimizing Rx BSF
RRM requiremetns such as cell identification, handover, SCell activation, etc., are related to SSB based L3 measurement delay as provided in the last meeting below.
	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.


In WID, even if it is not clear which RRM requirements should be considered, at least SSB based intra- / inter-frequency measurement with and without measurement gap should be considered as first priority, then other RRM requirements enhancement and related conditions could be investigated. And 
· Proposal 5: SSB based intra- / inter-frequency measurement with and without measurement gap should be considered as first priority.

The SSB based intra-frequency measurement requirements without gaps for FR2-1 in Table 1 has been defined considering UE Rx beam sweeping. 
Table 1 Measurement period for intra-frequency measurements without gaps (FR2)
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(400ms, ceil(Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max(400ms, ceil(1.5x Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	DRX cycle>320ms
	ceil(Mmeas_period_w/o_gaps xKp x Klayer1_measurement ) x DRX cycle x CSSFintra

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified


M values depending on power class are below.
	Mmeas_period_w/o_gaps: For a UE supporting FR2-1 power class 1 or 5, Mmeas_period_w/o_gaps =40. For a UE supporting FR2-1 power class 2, Mmeas_period_w/o_gaps =24. For a UE supporting FR2-1 power class 3, Mmeas_period_w/o_gaps =24. For a UE supporting power class 4, Mmeas_period_w/o_gaps =24.	For a UE supporting FR2-2 power class 1, Mmeas_period_w/o_gaps = 60. For a UE supporting FR2-2 power class 2, Mmeas_period_w/o_gaps = 36. For a UE supporting FR2-2 power class 3, Mmeas_period_w/o_gaps = 36.


For UE supporting FR2-1 power class 3, M=24, and it means that 4 measurement samples with 6 Rx beam sweeping or 3 measurement samples with 8 Rx beam sweeping. For example, for UE supporting multi-Rx simultaneous reception, the Rx beam sweeping can be smaller value such as 3 or 4, so M can be reduced as 12. RAN4 needs to discuss how to reduce M values for SSB based intra- / inter-frequency measurements for UE supporting multi-Rx simultaneous reception. 
· Proposal 5-1: RAN4 to discuss how to reduce M values for SSB based intra- / inter-frequency measurements for UE supporting multi-Rx simultaneous reception

There is one issue whether previous release features shall be considered in FR2-1 SSB based L3 measurement delay reduction. If RAN4 considers combination of previous release features and Rel-19 feature, there would be very complicated scenarios and conditions, and these could lead to unnecessary discussion such as corner cases. So, we prefer to focus on SSB based L3 measurement delay enhancement without considering previous release features.
· Proposal 6: RAN4 not to consider SSB based L3 measurement delay enhancement with previous release features.

Conclusion 
In this contribution, we provide views on applicable scenarios and conditions the FR2-1 SSB based L3 measurement delay reduction for UE supporting multiple-Rx simultaneous reception, and we propose
· Proposal 1: L3 measurement delay enhancement in Rel-19 by optimizing Rx BSF for UE supporting multi-Rx simultaneous reception are applicable provided target frequency layer to be measured is the only single carrier for intra- / inter-frequency L3 measurement in the configured FR2-1 band but without CA configuration.
· Proposal 2: The supporting power class for L3 measurement delay enhancement with multi-Rx simultaneous reception is PC3 as first priority, but RAN4 should consider if other power classes could apply the outcome of the WI discussion.
· Proposal 3: The L3 measurement delay enhancement requirements for UE supporting multi-Rx simultaneous reception can apply if multiple panels are activate and SSBs in a SMTC window can be measured with multiple beams.
· Proposal 4: For power consumption of multi-Rx operation, Rel-18 UAI ‘multiRx-PreferenceFR2’ for power saving can be considered as starting point.
· Proposal 5: SSB based intra- / inter-frequency measurement with and without measurement gap should be considered as first priority.
· Proposal 5-1: RAN4 to discuss how to reduce M values for SSB based intra- / inter-frequency measurements for UE supporting multi-Rx simultaneous reception
· Proposal 6: RAN4 not to consider SSB based L3 measurement delay enhancement with previous release features.
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