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Introduction
The WI NR Radio Resource Management (RRM) enhancements for Rel-19 was approved from at RAN 103 meeting with the WID in [1]. Subsequently, at RAN#4 110bis meeting, after the on-line discussion, the conclusions on RRM requirements capturing open issues were list in WF [2].
In this contribution, we present our view on FR2-1 SSB based L3 measurement delay reduction for connected mode as follows.
Discussion
Topic #2-1: FR2-1 SSB based L3 measurement delay reduction for connected mode
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.



Recall the relative objective in WID in below.
	· FR2-1 SSB based L3 measurement delay reduction for connected mode
· 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 



After extensive discussions in last meeting, we understand that the intention of ‘on single carrier’ in WID targets reuse the applicability condition of Multi-Rx in Rel-18 as one of prerequisites, which is copied as below:
RAN4 Rel-18 multi-Rx related requirements are applicable to PCell, PSCell, or SCell, provided the cell is the only serving cell in the single FR2-1 band and the UE is configured with one FR2-1 band.
For sake of simplification, even it is possible to support more configurations theoretically, we may limit the L3 delay enhancements requirements supported by below carrier configurations:
· Single carrier on FR2-1 band, as PCell, no NR CA/DC configuration.
· NR CA with only a serving cell in FR2-1 band, as SCell.
· NR DC with only a serving cell in FR2-1 band, as PSCell.
Proposal 1: For the purpose of L3 measurement delay reduction, the L3 delay enhancements may restrict carrier configurations as follows, as a start point:
· Single carrier on FR2-1 band, as PCell, no NR CA/DC configuration.
· NR CA with only a serving cell in FR2-1 band, as SCell.
· NR DC with only a serving cell in FR2-1 band, as PSCell.
Regarding power class, we have no specific preference, and we don’t see any specific condition/scenario for L3 measurement delay reduction exclusively restricts a particular power class. 
Proposal 2: We can have generic requirements for all power classes, maybe PC6 can be precluded, if no specific use cases for some power classes are pursued.

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.



L1 measurement enhancement for Multi-Rx in Rel-18 targets multi-TRP scenario enabling simultaneously data reception (e.g. PDSCH) from multiple TRPs. It appears that it has not direct relationship with the design target of L3 delay enhancements, e.g. faster measurements for handover. In other words, we don’t think the two use cases happen simultaneously in most of the cases. In this manner, L3 delay enhancements may preclude multi-TRP scenario, i.e., not consider the scenario (e.g., multi-TRP, GBBR) enabling L1 measurement enhancement for multi-Rx when L3 delay enhancements in Rel-19 is enabled or applied. 
Proposal 3:  Scenario where L3 measurement is reduced using reduced beam sweeping and scenario where L1 measurement is reduced using multiple-reception from multi-TRP for DL measurement/data are different scenarios and not expected to operate simultaneously.
Subsequently, one concern on multi-Rx capability is how to deal with collision/simultaneous operation between enabling L1 measurement enhancement for Multi-Rx in Rel-18 and enabling the L3 delay enhancements in Rel-19 in this WI. 
Proposal 4: L3 measurement delay reduction may be influenced by L1 measurement/data transmission scheme, wherein L1 measurement may be: 
· Legacy requirements or, 
· Enhanced requirements for Multi-Rx in Rel-18
We prefer legacy requirements between them. Once L1 measurement is chosen, we shall further check L1/L3 sharing scheme.
Even so, our intention is not to totally preclude enhanced L1 measurement for Multi-Rx in Rel-18. L1 measurement for Multi-Rx in Rel-18 or L3 measurement delay reduction may be exclusively determined by NW and/or UE if both features are supported. 
Observation 1: ‘L3 measurement delay reduction’ and ‘Enhanced requirements for Multi-Rx in Rel-18’ may be applied but not at same time if both features are supported by NW and/or UE.
Proposal 5: RAN4 to study whether to specify the switch between the L1 multi-Rx and L3 multi-Rx operation occasions, e.g. minimum time period between switching.
In same manner, the UE capabilities designed for Multi-Rx in Rel-18 may not be applicable for L3 measurement delay reduction totally if any differentiate mechanism between the two features, but we can start from that.
Proposal 6: To support L3 measurement delay reduction, RAN4 shall check if those capabilities for L1 multi-RX in Rel-18, e.g., faster RX beam sweeping, enhanced scheduling and measurement restrictions and multi-Rx preference indication, can be used directly, since such definitions may simply indicate UE being in a ‘general’ multi-RX mode (not only L1 multi-RX in Rel-18).
One straightforward solution to reduce L3 measurement delay is executing parallel L3 measurement on multiple (e.g., 2) panels at UE. We don’t see any restriction on applying the parallel L3 measurement with less Rx beam sweep factor.
Proposal 7: As a solution for L3 measurement delay reduction, apply the parallel L3 measurement on multiple panels at UE with less RX beam sweep factor on panels symmetrically, e.g., [4]. 
In the last meeting, at least one company presented that the RRM measurement is more important at cell edge. On the contrast, a UE keeping parallel L3 measurement on two panels always, regardless at cell center or cell edge, may consume extra unneglectable power. As reference, multi-Rx in Rel-18 assumes GBBR configuration from NW is the indication to enable multi-Rx simultaneous reception. Furthermore, we understand the use case of enabling parallel L3 measurement is fast measurement for mobility, it may happen when the UE receives low/poor signal level from the serving cell and is expected to change the serving cell.  In the manner, we think at the least the approaches can deal with the concerns to parallel L3 measurement on two panels as follows:
· Option 1: NW indicates UE enabling parallel L3 measurement on multiple panels for serving L3 measurement delay reduction through L3 or lower layers signalings.
· Option 2: UE determines when to parallel L3 measurement on multiple panels for serving L3 measurement delay reduction, and enable it after acknowledged by NW.
· Option 3: UE determines if a condition is fulfilled, e.g., at cell edge. NW may be aware of it or not aware of it by a ‘allowance’ signalling.  
Proposal 8: To avoid unnecessary power consumption and computation load, enabling/disabling the parallel L3 measurement on multiple panels (if it is one of solutions addressing L3 measurement delay) may be determined by at the least one of the below options:
· Option 1: NW indicates UE enabling parallel L3 measurement on multiple panels for serving L3 measurement delay reduction through L3 or lower layers signalings.
· Option 2: UE determines to apply parallel L3 measurement on multiple panels for serving L3 measurement delay reduction, and enable it after acknowledged by NW.
· Option 3: UE determines to apply parallel L3 measurement on multiple panels for serving L3 measurement delay reduction if a condition is fulfilled, e.g., at cell edge. NW may be aware of it by sending a ‘allowance’ signalling or not aware of it.  
In the last meeting, at least one company presented that 2 searchers may be mandatory. We understand the concern is from the assumption that the search and measurement at one carrier on each panel requires one searcher, However, we don’t think this WI shall cover the case. In essence, it may be configured from a technical perspective, but it relies on a new UE implementation introduction. Apparently, we assume the WI’s target is achieved by applying the same receiver for simultaneously searching/measuring on one carrier on multiple panels, e.g. a single searcher receives and processes the same carrier on multiple panels.
Proposal 9: The WI shall prioritize the use case of the same receiver for search and measurement processing on one carrier simultaneously received from multiple panels, e.g. a single searcher receives and processes the same carrier on multiple panels.
Inevitably, if parallel L3 measurement on multiple panels is applied, scheduling restriction shall be studied. In the above, we interpret the reason why multi-TRP shall be precluded, then only single-TRP is assumed. However, even single-TRP, depending on the MIMO/diversity scheme, UE with multiple panels still can execute data transmission/reception at one of the panel or all panels at same time, on the contrast, NW doesn’t know which panel(s) is(are) executing data transmission/reception. Such that, enhancement on schedule restriction by specifying data transmission/reception on a particular panel is difficult and the condition cannot be fulfilled in most cases. Furthermore, it is difficult to keep data transmission/reception at particular panel(s) in a noticeable and configurable time period and besides, it may cause unexpected signaling overhead if UE frequently updates the information to NW.
Proposal 10: If parallel L3 measurement on multiple panels is applied, impact on scheduling restriction shall be checked. However, we don’t think enhancement on scheduling restriction is feasible.
Regarding scenarios in which parallel L3 measurement on multiple panels can apply, since parallel L3 measurement increases measurement speed and keeps same spatial detection range as before. We don’t see any scenario restriction to parallel L3 measurement on multiple panels.
Proposal 11: If parallel L3 measurement on multiple panels is applied, no scenario restriction (e.g., low mobility) is needed. But we may check measurement enhancement in some scenarios given parallel L3 measurement on multiple panels.
As various solutions serving the purpose, besides of parallel L3 measurement on multiple (e.g., 2) panels which have been described in the above context, we do recommend that other features shall be exploited.
One of approaches reducing Rx beam sweeping factor reduction is relying on any prior knowledge on the cell to be measured, e.g., 
· The UE has measured the cell before in a time period.
· The UE has knowledge on the absolute/relative location of the cell to be measured.
· The UE has knowledge on its moving state (including rotation).
Upon acquiring such information, a UE may only measure part of spatial direction with one panel out of multiple panels. It reduces L3 measurement delay as well. In this case, the UE knows which panel can receive the signals from the target cell in cell change, e.g., handover.
Proposal 12: UE may only measure part of spatial directions with one panel out of multiple panels. It reduces L3 measurement delay as well, upon acquiring prior knowledge on the cell to be measured, e.g., 
· The UE has measured the cell before in a time period.
· The UE has knowledge on the absolute/relative location of the cell to be measured.
· The UE has knowledge on its moving state (including rotation).
Deep into a particular requirements of intra/inter-frequency measurement, Rx beam sweeping factor appears more than one time in the Tidentify_intra_without_index formula, in Tpss/sss_sync , TSSB_time_index_inter and Tssb_measurement_period. Under certain conditions, the Rx beam sweeping factor in subsequent operation can be reduced compared to the Rx beam sweeping factor in the prior operation.
Proposal 13: As a particular example of the last proposal (Proposal 12), regarding the case of SSB based Intra/inter-frequency measurement, apply reduced Rx beam sweeping in the time period for subsequent operation(s) compared to the time period for prior operation(s), e.g., different Rx beam sweeping factor consequently in Tpss/sss_sync, TSSB_time_index_inter and Tssb_measurement_period.

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.



Proposal 14: Prioritize the following requirements since they are most important to improve handover latency which shall be the target scenario. Apart from those cases, we also are open to other cases if noticeable value is observed.
· SSB based Intra-frequency measurement without MG, including TPSS/SSS_sync_intra and TSSB_measurement_period_intra
· SSB based Intra-frequency measurement with MG, including TPSS/SSS_sync_intra and TSSB_measurement_period_intra
· SSB based Inter-frequency measurement without MG, including TPSS/SSS_sync_inter, TSSB_time_index_inter and TSSB_measurement_period_inter
· SSB based Inter-frequency measurement with MG, including TPSS/SSS_sync_inter,  TSSB_time_index_inter and TSSB_measurement_period_inter
· Handover 

Topic #2-2 L3 measurement delay reduction by optimizing CSSF for UE not in multiple-Rx simultaneous reception mode
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.



Recall the relative objective in WID in below.
	· 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



What could be observed from the agreement adding statements in WID is that ‘the case UE is capable of Rel-18 multi-Rx simultaneous reception but work in single-Rx currently’ is concerned to have different capability than ‘the case UE is not capable of Rel-18 multi-Rx simultaneous reception’. We don’t know whether ‘the case UE is capable of Rel-18 multi-Rx simultaneous reception but work in single-Rx currently’ indicates a weaker/stronger UE capability by only using a single RX out of multiple RX for reception and measurement than ‘the case UE is not capable of Rel-18 multi-Rx simultaneous reception’.
Proposal 15: Clarify whether ‘the case UE is capable of Rel-18 multi-Rx simultaneous reception but work in single-Rx currently’. 
· Does it indicate that the UE only can use a single panel (and subsequent receiver including baseband) out of multiple panels for reception and measurement? If so, is there any degradation of reception and measurement from measuring on a single panel?

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



As we know, from Rel-16 to Rel-18, 3GPP spent a long time to develop different type of measurement without gap features as follow.
· Rel-16 NeedForGaps
· Rel-17 NCSG
· Rel-18 NeedForInterruption
· Rel-18 Inter-RAT measurement wo MG
In our understanding, all these features are meaningful and can be applied by CSSF outside MG. Some of the features have already been implemented by the product and some of the features are highly possible to be developed. Thus, we propose to further consider the measurement without gap features into the Rel-19 CSSF outside MG optimization WI. 
Proposal 16: RAN4 to support the following scenarios to use L3 measurement delay reduction by optimizing CSSF:
· SSB based Intra-frequency measurement without MG, 
· SSB based Inter-frequency measurement without MG, 
· NeedForGaps measurement without MG, including both with and without interruption
· NCSG measurement without MG without interruption
· Inter-RAT measurement without MG
As per the available formulas of CSSF, one question shall be clarified is what is the scope of CSSF for ‘FR2-1 L3 measurement’. With reference to the CSSF definition in TS38.133, we may conclude that CSSF relevant to FR2-1 only considers the below configuration: FR2 only intra band CA, FR2 only inter band CA, FR1+FR2 CA, FR1+FR2 NR-DC, and also EN-DC or NE-DC cases. 
Proposal 17: CSSF relevant to FR2-1 in the WI may take ‘FR2 only intra band CA’, ‘FR2 only inter band CA’, ‘FR1+FR2 CA’, ‘FR1+FR2 NR-DC’, and also EN-DC or NE-DC cases into account. Secondly, we may need to further consider contiguous or non-contiguous scenarios for such cases.
﻿ In line with it, traditionally, the assumption of searchers allocation is that one searcher for PCC and the other one is for other (P)SCC(s), what we can optimize comprises:
· Reuse measurements on one CC for another or other multiple CC.
· Prioritize one or multiple CC among all CCs.
First of all, we shall check an issue as follows. In the last meeting, a viewpoint was raised to prove that UE can determine the measurements on one CC or more than one CC, referring to below table.
	· 9.2.3.2	Requirements for FR2
For one single intra-frequency layer in a band, during each layer 1 measurement period, the UE shall be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least:
-	6 identified cells, and
-	24 SSBs with different SSB index and/or PCI,
where this single intra-frequency layer shall be:
-	PCC when UE is configured with SA NR operation mode with PCC in the band; or
-	PSCC when UE is configured with EN-DC with PSCC in the band; or
-	PSCC when UE is configured with NR-DC with PSCC in the band; or
-	One of the SCCs on which UE is configured to report SSB based measurements when neither PCC nor PSCC is in the same band, so that the selected SCC shall be an SCC where the UE is configured with SS-RSRP measurement reporting if such SCC exists, otherwise the selected SCC is determined by UE implementation.
The UE shall also be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least 2 SSBs on serving cell for each of the other intra-frequency layer(s) in the same band.




We understand the statements indicate rules for determining which SCC shall be reported for one single intra-frequency layer in a band, which is a limitation for a FR2 UE in legacy Rel-15 requirements. But eventually it can't be simply referred to as the assumption of CSSF enhancement in this WI, since the NW will be totally unaware of the channel quality of the whole band if the UE doesn’t report SSBs on serving cell for each of the other intra-frequency layer(s). It is noted that NW is willing to acquire channel quality of the other intra-frequency layer(s) for further scheduling and management improvements, but the same or similarity of channel quality on the whole band isn’t always valid. 
Observation 2: For CSSF enhancement, it is possible for UE only to measure one serving CC in one band in case there are multiple CCs in the band, but on the contrary, NW as well can configure/indicate measurement only for one serving CC in the band to UE.  
Proposal 18: RAN4 to study the mechanism of CSSF optimization, e.g., no measurement on particular CC(s), based on NW configuration/indication. 
A further question is if UE only measures one CC, how to deal with measurement (including reporting) configuration covering other CC(s), e.g., when they are in the same band?
Proposal 19: If UE only measures one CC (e.g., determined by either UE or NW) out of multiple CCs, regarding measurement (including reporting) configurations to the CC and other CC(s), some promising approaches are listed as follows:
· Option 1: NW measurement configuration doesn’t cover the CC(s) not to be measured.
· Option 2: NW measurement configuration covers all CC, by further (e.g. dynamical) indication,
· Option 2.1. No measurement report even measurement configuration is configured for the CC(s) which not to be measured.
· Option 2.2: If measurement configuration is configured for the CC(s) which not to be measured, the report on the CC(s) reuses the measured result of the CC to be measured.
Yet another further question is, we shall clarify the scope of CSSF enhancement. From the understanding to the on-line discussions in the last meeting, the discussion scope focused on reducing CSSF for SCCs where neighbor cell measurement isn’t required until now. 
Proposal 20: RAN4 to clarify the scope of CSSF enhancement, e.g., 
· Includes CSSF for SCCs where neighbor cell measurement isn’t required.
· Doesn’t include CSSF on SCCs where neighbor cell measurement is required. 
· Doesn’t include CSSF on SCCs for inter-frequency without gap.
Another approach optimization CSSF is CSSF can be specified/prioritized for a CC or a band provided there are multiple CCs or multiple bands to be measured.
Proposal 21: CSSF enhancement also includes: prioritizing/deprioritizing CSSF by increment or decrement, for particular CC(s) or band(s) provided there are multiple CCs or multiple bands to be measured.
At the least until now the discussion scope concerning CSSF only covers the measurement sharing between CCs. We’d like to check whether we shall study the approach of various SMTC configurations for different CCs which may optimize CSSF as well. For example, the case of full overlapping of SMTCs for multiple CCs and the case of non-overlapping of SMTCs for multiple CCs, they shall have different influence on the practical CSSF which can be applied on the CCs involved and the result is CSSF reduction in practice. 
Proposal 22: RAN4 to study different SMTC configurations in different CCs to optimize CSSF.
Since the purpose of the objective is to reduce the number of CSSF, the importance is evident only when the CSSF number or CC number is high. Otherwise, for example, CSSF=2 or CC number=2 can’t show advantage to the measurement delay requirements compared to the conventional staff.  
Proposal 23: RAN4 to study the minimal CC number to apply CSSF enhancement. 

Topic #2-3 Common aspects for L3 measurement delay reduction 
Issue 2-3-1: whether and/or which previous release feature shall also be considered in “FR2-1 SSB based L3 measurement delay reduction for connected mode”
	FFS in next meeting:
· Moderator note: 
· encourage companies to provide view on which features in previous release shall be considered for “FR2-1 SSB based L3 measurement delay reduction for connected mode” by optimizing Rx beam sweeping factor
· encourage companies to provide view on which features in previous release shall be considered for “FR2-1 SSB based L3 measurement delay reduction for connected mode” by optimizing CSSF outside gap



Only Rel-18 multi-Rx scenario should be assumed, and we should not assume that the UE is also supporting other features. Other features/enhancements from previous releases are not considered. Maybe in the next release we can discuss whether to extend the same enhancements to other features. 
Proposal 24: Only Rel-18 multi-Rx scenario should be assumed, and we should not assume that the UE is also supporting other features. 

Conclusion
Observation 1: ‘L3 measurement delay reduction’ and ‘Enhanced requirements for Multi-Rx in Rel-18’ may be applied but not at same time if both features are supported by NW and/or UE.
Observation 2: For CSSF enhancement, it is possible for UE only to measure one serving CC in one band in case there are multiple CCs in the band, but on the contrary, NW as well can configure/indicate measurement only for one serving CC in the band to UE.  
Proposal 1: For the purpose of L3 measurement delay reduction, the L3 delay enhancements may restrict carrier configurations as follows, as a start point:
· Single carrier on FR2-1 band, as PCell, no NR CA/DC configuration.
· NR CA with only a serving cell in FR2-1 band, as SCell.
· NR DC with only a serving cell in FR2-1 band, as PSCell.
Proposal 2: We can have generic requirements for all power classes, maybe PC6 can be precluded, if no specific use cases for some power classes are pursued.
Proposal 3:  Scenario where L3 measurement is reduced using reduced beam sweeping and scenario where L1 measurement is reduced using multiple-reception from multi-TRP for DL measurement/data are different scenarios and not expected to operate simultaneously.
Proposal 4: L3 measurement delay reduction may be influenced by L1 measurement/data transmission scheme, wherein L1 measurement may be: 
· Legacy requirements or, 
· Enhanced requirements for Multi-Rx in Rel-18
We prefer legacy requirements between them. Once L1 measurement is chosen, we shall further check L1/L3 sharing scheme.
Proposal 5: RAN4 to study whether to specify the switch between the L1 multi-Rx and L3 multi-Rx operation occasions, e.g. minimum time period between switching.
Proposal 6: To support L3 measurement delay reduction, RAN4 shall check if those capabilities for L1 multi-RX in Rel-18, e.g., faster RX beam sweeping, enhanced scheduling and measurement restrictions and multi-Rx preference indication, can be used directly, since such definitions may simply indicate UE being in a ‘general’ multi-RX mode (not only L1 multi-RX in Rel-18).
Proposal 7: As a solution for L3 measurement delay reduction, apply the parallel L3 measurement on multiple panels at UE with less RX beam sweep factor on panels symmetrically, e.g., [4]. 
Proposal 8: To avoid unnecessary power consumption and computation load, enabling/disabling the parallel L3 measurement on multiple panels (if it is one of solutions addressing L3 measurement delay) may be determined by at the least one of the below options:
· Option 1: NW indicates UE enabling parallel L3 measurement on multiple panels for serving L3 measurement delay reduction through L3 or lower layers signalings.
· Option 2: UE determines to apply parallel L3 measurement on multiple panels for serving L3 measurement delay reduction, and enable it after acknowledged by NW.
· Option 3: UE determines to apply parallel L3 measurement on multiple panels for serving L3 measurement delay reduction if a condition is fulfilled, e.g., at cell edge. NW may be aware of it by sending a ‘allowance’ signalling or not aware of it.  
Proposal 9: The WI shall prioritize the use case of the same receiver for search and measurement processing on one carrier simultaneously received from multiple panels, e.g. a single searcher receives and processes the same carrier on multiple panels.
Proposal 10: If parallel L3 measurement on multiple panels is applied, impact on scheduling restriction shall be checked. However, we don’t think enhancement on scheduling restriction is feasible.
Proposal 11: If parallel L3 measurement on multiple panels is applied, no scenario restriction (e.g., low mobility) is needed. But we may check measurement enhancement in some scenarios given parallel L3 measurement on multiple panels.
Proposal 12: UE may only measure part of spatial directions with one panel out of multiple panels. It reduces L3 measurement delay as well, upon acquiring prior knowledge on the cell to be measured, e.g., 
· The UE has measured the cell before in a time period.
· The UE has knowledge on the absolute/relative location of the cell to be measured.
· The UE has knowledge on its moving state (including rotation).
Proposal 13: As a particular example of the last proposal (Proposal 12), regarding the case of SSB based Intra/inter-frequency measurement, apply reduced Rx beam sweeping in the time period for subsequent operation(s) compared to the time period for prior operation(s), e.g., different Rx beam sweeping factor consequently in Tpss/sss_sync, TSSB_time_index_inter and Tssb_measurement_period.
Proposal 14: Prioritize the following requirements since they are most important to improve handover latency which shall be the target scenario. Apart from those cases, we also are open to other cases if noticeable value is observed.
· SSB based Intra-frequency measurement without MG, including TPSS/SSS_sync_intra and TSSB_measurement_period_intra
· SSB based Intra-frequency measurement with MG, including TPSS/SSS_sync_intra and TSSB_measurement_period_intra
· SSB based Inter-frequency measurement without MG, including TPSS/SSS_sync_inter, TSSB_time_index_inter and TSSB_measurement_period_inter
· SSB based Inter-frequency measurement with MG, including TPSS/SSS_sync_inter,  TSSB_time_index_inter and TSSB_measurement_period_inter
· Handover 
Proposal 15: Clarify whether ‘the case UE is capable of Rel-18 multi-Rx simultaneous reception but work in single-Rx currently’. 
· Does it indicate that the UE only can use a single panel (and subsequent receiver including baseband) out of multiple panels for reception and measurement? If so, is there any degradation of reception and measurement from measuring on a single panel?
Proposal 16: RAN4 to support the following scenarios to use L3 measurement delay reduction by optimizing CSSF:
· SSB based Intra-frequency measurement without MG, 
· SSB based Inter-frequency measurement without MG, 
· NeedForGaps measurement without MG, including both with and without interruption
· NCSG measurement without MG without interruption
· Inter-RAT measurement without MG
Proposal 17: CSSF relevant to FR2-1 in the WI may take ‘FR2 only intra band CA’, ‘FR2 only inter band CA’, ‘FR1+FR2 CA’, ‘FR1+FR2 NR-DC’, and also EN-DC or NE-DC cases into account. Secondly, we may need to further consider contiguous or non-contiguous scenarios for such cases.
Proposal 18: RAN4 to study the mechanism of CSSF optimization, e.g., no measurement on particular CC(s), based on NW configuration/indication. 
Proposal 19: If UE only measures one CC (e.g., determined by either UE or NW) out of multiple CCs, regarding measurement (including reporting) configurations to the CC and other CC(s), some promising approaches are listed as follows:
· Option 1: NW measurement configuration doesn’t cover the CC(s) not to be measured.
· Option 2: NW measurement configuration covers all CC, by further (e.g. dynamical) indication,
· Option 2.1. No measurement report even measurement configuration is configured for the CC(s) which not to be measured.
· Option 2.2: If measurement configuration is configured for the CC(s) which not to be measured, the report on the CC(s) reuses the measured result of the CC to be measured.
Proposal 20: RAN4 to clarify the scope of CSSF enhancement, e.g., 
· Includes CSSF for SCCs where neighbor cell measurement isn’t required.
· Doesn’t include CSSF on SCCs where neighbor cell measurement is required. 
· Doesn’t include CSSF on SCCs for inter-frequency without gap.
Proposal 21: CSSF enhancement also includes: prioritizing/deprioritizing CSSF by increment or decrement, for particular CC(s) or band(s) provided there are multiple CCs or multiple bands to be measured.
Proposal 22: RAN4 to study different SMTC configurations in different CCs to optimize CSSF.
Proposal 23: RAN4 to study the minimal CC number to apply CSSF enhancement. 
Proposal 24: Only Rel-18 multi-Rx scenario should be assumed, and we should not assume that the UE is also supporting other features. 
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