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1. Introduction
[bookmark: _Hlk127303950]In the last meeting of RAN plenary RAN#103, the following objectives of R19 NR RRM Phase 5 work item have been agreed as captured in the WID [1].
	1. FR2-1 SSB based L3 measurement delay reduction for connected mode
0. For UE supporting multiple-Rx simultaneous reception on single carrier: 
0. Study suitable scenarios and conditions and, if feasible, introduce methods to reduce FR2-1 L3 measurement delay by optimizing:
0. Rx beam sweeping factor 
0. For UE not in multiple-Rx simultaneous reception mode:
1. Study suitable scenarios and conditions and, if feasible, introduce methods to reduce FR2-1 L3 measurement delay by optimizing:
0.  CSSF outside gap in CA/DC scenarios 
0. Baseline assumption on number of searchers is 2
1. Fast SCell activation for UE supporting Rel-18 EMR 
1. Study and, if feasible, to reduce the SCell activation delay with valid EMR reporting 
1. Apply fast scell activation in FR1 and FR2-1 
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


Based on the R19 RRM-Ph5 WID, in this contribution we focus on the objective of FR2-1 SSB based L3 measurement delay reduction for connected mode for UE supporting multiple-Rx simultaneous reception on single carrier.
2. Discussion
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. This feature can have a potential enhancement on the existing measurements requirements. For the UE capable of multiple-Rx simultaneous reception, the beam sweeping can be performed simultaneously using multiple-Rx such that Rx beam sweeping factor can be reduced accordingly. As a result, the delay of FR2-1 SSB based L3 measurements can be reduced significantly.
However, this reduction of the measurement delay comes at the cost of increased power consumption when using multiple-Rx simultaneous reception. Therefore, specific conditions need to be introduced for applying this enhancement of using multiple-Rx simultaneous reception for delay reduction of FR2-1 SSB based L3 measurement in connected mode.
The conditions can be based on one-time events/procedures 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 1: RAN4 to introduce conditions for FR2-1 SSB based L3 measurement delay reduction based on one-time events/procedures that does not happen frequently, including:
•	Handover event, DAPS Handover event, handover with PSCell event
•	SCell activation event, SCG activation event
•	PSCell addition event

The conditions can also be based on other factors, including:
· Whether the UE is classified as cell-centre UE or cell-edge UE
· Based on UE’s mobility
· Based on the knowledge of the target cell 
· Based on the knowledge of the TCI state 

Proposal 2: RAN4 to consider other conditions including: 
· Whether the UE is classified as cell-centre UE or cell-edge UE
· Based on UE’s mobility
· Based on the knowledge of the target cell 
· Based on the knowledge of the TCI state 

Summary
In this contribution, the following proposal is concluded:
Proposal 1: RAN4 to introduce conditions for FR2-1 SSB based L3 measurement delay reduction based on one-time events/procedures 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 2: RAN4 to consider other conditions including: 
1. Whether the UE is classified as cell-centre UE or cell-edge UE
1. Based on UE’s mobility
1. Based on the knowledge of the target cell 
1. Based on the knowledge of the TCI state 
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