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1. Introduction
[bookmark: _Hlk127303950]The objectives of R19 NR RRM Phase 5 work item have been agreed in the WID as captured in below [1]. In this contribution, we discuss the first objective of “FR2-1 SSB based L3 measurement delay reduction for connected mode”, while the second objective is to be discussed in Q3’2024 as noted 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 
· 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
· Fast SCell activation for UE supporting Rel-18 EMR 
· Study and, if feasible, to reduce the SCell activation delay with valid EMR reporting 
· Apply fast scell activation in FR1 and FR2-1 
· Note: RAN4 to start this work from Q3’2024 and aim for completion in Dec’2024. Workplan for this bullet can be discussed in May’2024


2. Discussion
2.1. For UE supporting multiple-Rx
The RRM delay requirements for SSB based L3 measurements in FR2 can be very long due to Rx beam sweeping factor as introduced in 38.133. When UE performs SSB based L3 measurements in FR2 with (N) Rx beam sweeping, the overall measurement delay will be scaled up by the corresponding (N) factor used for beam sweeping.
· N factor can be up to 8 for FR2-1
· N factor can be up to 12 for FR2-2
In R18, the feature of multiple-Rx simultaneous reception was introduced, in which multiple Rx panels at the UE has the capability of simultaneous reception. The feature therefore can potentially enhance the existing measurement delay requirements. For UE capable of multiple-Rx simultaneous reception, beam sweeping can be performed by multiple-Rx simultaneously, thus the scaling factor used for beam sweeping can be decreased and the delay for FR2-1 SSB-based L3 measurements can be reduced accordingly.
However, this reduction of the measurement delay comes at the cost of increased power consumption when activating multiple-Rx simultaneous reception. It is known that L3 measurements in connected mode, including intra-frequency, inter-frequency and inter-RAT, are conducted by the UE for many RRM purposes and procedures. It is not expected to activate multiple-Rx/panels for all of the of these procedures. Therefore, specific scenarios and conditions need to be considered to apply this enhancement (i.e., the use of multiple-Rx simultaneous reception for L3 measurement delay reduction). We understand similar conditions were discussed in R18 multi-Rx WI and yet not concluded; these conditions do not limit the discussion on having further conditions in this WI.
Proposal 1: The conditions in R18 multi-Rx WI do not limit the discussion on having further conditions in R19 for UE supporting multi-Rx to enhance FR2-1 SSB based L3 measurement delay.

In our view, the conditions can include UE mobility and location within the cell. For example, for the UE located at the cell edge, handover from one cell to another is more likely to happen compared with a UE located at the cell-centre. Since it is crucial to complete handover procedure as fast as possible, it will be beneficial to activate multi-Rx in this case to optimize beam sweeping in SSB based L3 measurements. In the same way, for a UE with high mobility conditions, activating multi-Rx can optimize beam sweeping factor and reduce the required measurement delay. Other conditions for applying this enhancement can be based on whether the UE has a prior knowledge of the target cell, e.g., when the target cell is known or unknown.
Proposal 2: Conditions for UE to apply L3 measurement delay reduction by optimizing Rx beam sweeping factor:
· For UE at the cell-edge
· For UE with high mobility 
· For UE at the cell-edge and with high mobility
· Based on prior the knowledge of the target cell 

The RRM requirements for SSB based L3 measurements cover the following scenarios: Intra-frequency measurement without gap, Intra-frequency measurements with measurement gaps, Inter-frequency measurement with measurement gaps and Inter frequency measurements without measurement gaps. By optimizing Rx beam sweeping for UE supporting multi-Rx, the aforementioned L3 measurements can be enhanced in FR2. However, this enhancement needs to be applied to certain scenarios to maintain the power consumption when activating multiple Rx. In our view, the scenarios should be focused on the one-time events/procedures that does not happen frequently such as:
· Handover event, DAPS Handover event, handover with PSCell event
· SCell activation event, SCG activation event
· PSCell addition event


Proposal 3: L3 measurement delay reduction (including intra/inter frequency with/without gap) by optimizing Rx beam sweeping factor are applied to one-time event/procedure scenarios that does not happen frequently, including:
•	Handover event, DAPS Handover event, handover with PSCell event
•	SCell activation event, SCG activation event
•	PSCell addition event

2.2. For UE not supporting multiple-Rx
In the previous meeting, the discussion on CSSF optimization outside gap in CA/DC scenarios was clarified to consider the case when UE is not capable of Rel-18 multi-Rx as a starting point as captured in the WF [2].
	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.



In the previous meeting, some companies discussed that the enhancement on CSSF outside gap in CA/DC scenarios is to consider a higher number of searchers as 3, given that the baseline assumption on number of searchers is 2. However, in our view, increasing the number of searchers can have a big impact on the UE implementation and it is not preferable to have it at this stage of R19.
Proposal 4: RAN4 to consider only 2 searchers for CSSF optimization to reduce FR2 L3 measurement delay.

On the other hand, RAN4 needs to discuss the scenarios for which FR2 SSB based L3 measurement delay can be reduced by optimizing CSSF outside gap. The scenarios can include both cases of Intra-frequency measurement without MG and Inter-frequency measurement without MG. 
Proposal 5: For L3 measurement delay reduction by optimizing CSSF, RAN4 to consider the scenarios of Intra-frequency measurement without MG and Inter-frequency measurement without MG.




Summary
In this contribution, the following proposal is concluded:
Proposal 1: The conditions in R18 multi-Rx WI do not limit the discussion on having further conditions in R19 for UE supporting multi-Rx to enhance FR2-1 SSB based L3 measurement delay.
Proposal 2: Conditions for UE to apply L3 measurement delay reduction by optimizing Rx beam sweeping factor:
· For UE at the cell-edge
· For UE with high mobility 
· For UE at the cell-edge and with high mobility
· Based on prior the knowledge of the target cell 

Proposal 3: L3 measurement delay reduction (including intra/inter frequency with/without gap) by optimizing Rx beam sweeping factor are applied to one-time event/procedure scenarios that does not happen frequently, including:
•	Handover event, DAPS Handover event, handover with PSCell event
•	SCell activation event, SCG activation event
•	PSCell addition event

Proposal 4: RAN4 to consider only 2 searchers for CSSF optimization to reduce FR2 L3 measurement delay.
Proposal 5: For L3 measurement delay reduction by optimizing CSSF, RAN4 to consider the scenarios of Intra-frequency measurement without MG and Inter-frequency measurement without MG.
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