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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 for L1 part enhancements.
Based on Rel-16 specification, L1 part includes L1-RSRP measurement and L1-RSRP report. The aim of L1 part is to help NW for TCI determination as well as the UE fine Rx beam training. In a word, L3 part is the precondition of L1 part, and L1 part is the precondition of TCI state indication later.
From the perspective of L1 part enhancements, how to reduce the L1-RSRP measurement or whether the L1-RSRP measurement can be ignored, which should be considered.
For current L1-RSRP measurement, SSB based or CSI-RS based are both candidates. For SSB based L1-RSRP measurement, if the SSBs have been measured during L3 part, UE may skip the L1-RSRP measurement and directly report the SSB-RSRP to NW based on L3 AGC and cell search. Not additional L1-RSRP measurement based on same SSBs is necessary. For CSI-RS based L1-RSRP measurement, if the CSI-RS resources are QCLed type D with the SSBs measurement in L3 part, UE can also directly report the SSB RSRP to NW based on L3 AGC and cell search, not additional L1-RSRP measurement based on the CSI-RS resources is necessary. So we believe once the above condition satisfied, L1-RSRP measurement can be ignored and directly report the SSB-RSRP obtained from L3 part by UE to NW is fine.
Proposal 1: Once the conditions that same SSBs used for both L1-RSRP measurement and L3 part or the CSI-RS resources used for L1-RSRP is QCLed type D with the SSBs used for L3 part can be satisfied, the L1-RSRP measurement can be ignored and directly reporting the SSB-RSRP obtained from L3 part is fine.  
If the above condition can not be satisfied, we believe L1-RSRP measurement can not be ignored. However, considering that the RS configuration for L3 part and for L1 part is independent, so it is possible that the number of SSB bursts used for L3 part is less than the SSB bursts used for L1-RSRP measurement or some partial CSI-RS resources used for L1-RSRP measurement is not QCLed type D with the SSBs used for L3 part. In such case, to identify the best Tx beam, NW configures more SSB bursts or CSI-RS resources for L1-RSRP measurement. In such case, UE still needs to perform L1-RSRP measurement based on the SSB or CSI-RS resource that not configured in L3 part, and then report the suitable SSB-RSRP or CSI-RS RSRP to NW. So that NW can choose the best Tx beam based on all RS resources configured for L1-RSRP measurement. UE does not need to repeat the measurement based on the SSBs which has been detected during L3 part.
[image: ]
Fig. 1 An example of different RS resources configured for L3 and L1 measurement
As shown in Fig.1, UE only needs to perform L1-RSRP measurement based on the RS resource of beam#2 which is not included in the L3 RS resources. And then UE reports the best RSRP between {beam#0, beam#1, beam#2}.
Proposal 2: Considering the RS resource configuration for L3 part and L1 measurement is independent, so more RS resources configured for L1 measurement than L3 part is possible. In such case, UE still needs to perform L1-RSRP measurement based on the RS resources not detected during L3 part and reports the suitable RSRP to NW.
On the other hand, the reduction of Rx beam sweeping number is another solution to reduce the L1-RSRP measurement latency. Similar analysis as in above L3 part, the corresponding performance loss should be verified to be acceptable.
Proposal 3: Reduction of Rx beam sweeping number in L1-RSRP measurement is another solution to reduce the L1-RSRP measurement latency, but the corresponding performance loss should be verified to be acceptable.
During last meeting, some solution of prioritization enhancement for L1-RSRP measurement was referred to. Two solution were proposed:
· Solution 1: Whether L1-RSRP measurement during SCell activation shall have higher priority over L3 measurement.
· Solution 2: Whether L1-RSRP measurement should be performed in non-DRX mode even DRX is configured.
In our opinion, Solution 2 is more attractive than Solution 1 since Solution 1 would impact legacy L3 measurement. Additional scaling factor due to L1-RSRP measurement during FR2 SCell activation would be introduced to the impacted L3 measurement on intra-frequency or inter-frequency.
While Solution 2 would not lead to impact to other procedure except for UE behaviour during DRX cycle. Solution 2 requires the UE to receive SSB or CSI-RS used for L1-RSRP measurement during SCell activation compared with normal situation. Considering SCell activation is not always happened, so the effect of power saving due to DRX cycle would not be weaken distinctly. Meanwhile the latency of FR2 unknown SCell activation would be reduced obviously. So we prefer Solution 2, i.e. L1-RSRP measurement can be performed in non-DRX mode even DRX is configured.
Proposal 4: L1-RSRP measurement can be performed in non-DRX mode even DRX is configured.
3. Conclusion
In this contribution, we have the following proposals for unknown FR2 SCell activation delay reduction:
Proposal 1: Once the conditions that same SSBs used for both L1-RSRP measurement and L3 part or the CSI-RS resources used for L1-RSRP is QCLed type D with the SSBs used for L3 part can be satisfied, the L1-RSRP measurement can be ignored and directly reporting the SSB-RSRP obtained from L3 part is fine.  
Proposal 2: Considering the RS resource configuration for L3 part and L1 measurement is independent, so more RS resources configured for L1 measurement than L3 part is possible. In such case, UE still needs to perform L1-RSRP measurement based on the RS resources not detected during L3 part and reports the suitable RSRP to NW.
Proposal 3: Reduction of Rx beam sweeping number in L1-RSRP measurement is another solution to reduce the L1-RSRP measurement latency, but the corresponding performance loss should be verified to be acceptable.
Proposal 4: L1-RSRP measurement can be performed in non-DRX mode even DRX is configured.
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