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1. Introduction
In RAN plenary 96 meeting, a new WID[1] for Rel-18 was approved to identify further RRM enhancement for NR and MR-DC. The objective of this WID is as follows.
	· [bookmark: OLE_LINK2][bookmark: OLE_LINK1]FR2 SCell activation delay reduction
· Identify cases where FR2 SCell activation delay can be reduced (e.g., unknown target cell cases), and specify reduced delay requirements for such cases, including but not limited to [RAN4]
· Study and, if feasible, enhance cell detection for unknown SCell and time/frequency tracking
· Study and, if feasible, enhance L1-RSRP measurement delay reduction on target SCell
· Note: Subject to RAN4’s agreement, the technical solutions can be extended to other general RRM requirements if applicable.
· Specify if needed, reference signal enhancement and/or signaling enhancement for the UE to meet the enhanced delay requirements [RAN4, RAN2]
· Note: No RAN1 work, i.e. introducing new RS, is expected.
· Note: the technical solutions can be extended to FR1, when applicable
· Define RRM requirements for FR1-FR1 NR-DC scenarios [RAN4] 
· RRM requirements include the number of serving carriers, PSCell addition/release delay requirement, PSCell change and conditional PSCell change delay, scheduling availability, and CSSF. Other Rel-15 requirements are not precluded and are subject to WI stage discussion.
· For R16 and R17 features, RRM requirements for FR1-FR1 NR-DC including HO with PSCell, SCG activation/deactivation and CPAC.
·  Note: no other R16/17 features are considered


Base on the scope of WID, two aspects around the RRM enhancements for NR and MR-DC were identified from multiple candidate options proposed in RAN plenary. During 104 meeting, RAN4 had some general discussion about the two sub-topics and some high-level agreements were achieved in [2]. The goals of 1st phase and 2nd phase have been also identified in [3], which is meaningful to our future discussion.
	Agreement:
· 1st phase: RAN4 starts the discussion of the R18 unknown FR2 SCell activation enhancement based on baseline FR2 SCell activation requirement in TS38.133 section 8.3.2 
· Discuss the feasibility and method of SCell activation enhancement based on AP-CSI-RS and/or A-TRS
· 2nd phase: the other SCell activation cases, e.g., multiple SCell activation, direct SCell activation, and PUCCH SCell activation, to be discussed after baseline case (i.e. single FR2 SCell activation) is completed.  
· 2nd phase will start from RAN4 #107 meeting. 
Agreement:
· RAN4 to prioritize at least FR2 unknown Scell delay reduction in the 1st phase of the WI.
· FR2 unknown Scell without intra-band serving cell is considered for 1st phase.
· The extension of the enhancement solutions to FR1 can also be discussed. 



In this document, we provide some analysis focused on unknown FR2 SCell activation delay reduction.
2. Discussion
Based on the components included in the FR2 unknown SCell activation procedure, the candidates reduction comes from the following three items:
· L3 part enhancements
· L1 part enhancements
· Other potential enhancements
We give our analysis focus on L3 part enhancements.
In our opinion, based on R16 specification, L3 part enhancements includes two components: AGC adjustment and cell search. During AGC adjustment, 2 samples are needed and assumption of Rx beam sweeping number is 8. During cell search, only 1 sample is required and same Rx beam sweeping number assumption as AGC, i.e. 8 Rx beam sweeping.
Firstly, the two components are both necessary. Since UE needs to settle the gain setting for the to-be-activated SCell during AGC adjustment. Then UE can perform cell search with T/F tracking based on SSB to derive timing for later L1-RSRP measurement.
Each of the two components can not be ignored, but the sample number and Rx beam number can be decided whether some reduction is possible. We believe 2 samples used for AGC can be reduced to 1 sample since SCell activation has much higher SNR side condition compared with other mobility requirement, i.e., -2dB.
Proposal 1: So as to reduce the latency of unknown FR2 SCell activation, for L3 part enhancement, the sample of AGC adjustment can be reduced from 2 sample to 1 sample since of higher SNR side condition.
Except for the sample reduction, Rx beam number reduction can also be considered to reduce the latency. The following two solutions were proposed in last meeting:
· Solution 1: Reducing Rx beam number from 8 to [x], similar as in HST FR2 and positioning in Rel-17.
· Solution 2: Defining a Rx beam constant duration or window. UE only performs Rx beam sweeping once for each constant duration or window.
· Solution 3: Reducing the RX beam sweeping number for some steps based on the information obtained during the previous step.
Solution 1 is a very direct way compared with Solution 2. But the corresponding performance loss would be verified to be acceptable. For Solution 2, we generally agree with it, but the key point is the length of the duration or window. It is hard to determine how long UE would apply same Rx beam number, so we suggest not to introduce the concept of ‘Rx beam constant duration or window’, which leads additional workload. We prefer Solution 3. We can reduce the subsequent Rx beam number during L3 part after the first non-reduced Rx beam sweeping. During L3 part, UE performs non-reduced Rx beam sweeping during AGC adjustment so as to obtain the comprehensive beam information, and then UE performs reduced Rx beam sweeping based on the comprehensive beam information during cell search with the assumption of [4] Rx beam numbers to reduce the latency. 
Proposal 2: Two possible methods to reduce Rx beam number during L3 part can be considered:
1) Directly reduce the Rx beam number from 8 to [x] for each component in L3 part, but the corresponding performance loss would be verified to be acceptable.
2) UE performs one non-reduced Rx beam sweeping in AGC adjustment, and then UE performs reduced Rx beam sweeping during cell search with the assumption of [4] Rx beam numbers based on the beam information obtained in AGC adjustment. 
Further more, the combination between SCell activation delay reduction and multi-panel Rx was referred by some company in last meeting. We believe the conclusion on the measurement delay reduction in WI of FR2 multi-panel Rx can be applied to the L3 procedure in FR2 SCell activation. Even though the target scenario for FR2 multi-panel Rx is single carrier, the output of FR2 multi-panle Rx which can reduce the processing latency can still be applied to FR2 SCell activation for the UE capable of 2 panels. Since the WI of FR2 multi-panle Rx is also discussed in parallel, so we can first discuss the SCell activation without considering multi-panel Rx.
Proposal 3: For the UE capable of 2 panels, the conclusion on the measurement delay reduction in WI of FR2 multi-panel Rx can be applied to the L3 procedure in FR2 SCell activation. Since the WI of FR2 multi-panle Rx is also discussed in parallel, so we can first discuss the SCell activation without considering multi-panel Rx.
3. Conclusion
In this contribution, we have the following proposals for unknown FR2 SCell activation delay reduction:
Proposal 1: So as to reduce the latency of unknown FR2 SCell activation, for L3 part enhancement, the sample of AGC adjustment can be reduced from 2 sample to 1 sample since of higher SNR side condition.
Proposal 2: Two possible methods to reduce Rx beam number during L3 part can be considered:
1) Directly reduce the Rx beam number from 8 to [x] for each component in L3 part, but the corresponding performance loss would be verified to be acceptable.
2) UE performs one non-reduced Rx beam sweeping in AGC adjustment, and then UE performs reduced Rx beam sweeping during cell search with the assumption of [4] Rx beam numbers based on the beam information obtained in AGC adjustment. 
Proposal 3: For the UE capable of 2 panels, the conclusion on the measurement delay reduction in WI of FR2 multi-panel Rx can be applied to the L3 procedure in FR2 SCell activation. Since the WI of FR2 multi-panle Rx is also discussed in parallel, so we can first discuss the SCell activation without considering multi-panel Rx.
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