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1 	Introduction
In R15, SCell activation delay requirement is introduced, and in R16/R17, some activation requirements are enhanced to accelerate the activation procedures. However, some procedures of SCell activation are still very long and requires enhancement. Therefore, in R18, further enhancement is required for SCell activation especially for the unknown SCell in FR2. Many solutions were proposed, however, RAN4 has down selected these solutions and deprioritized others [1]. In this paper we further discuss the considered solution for L3 part enhancement for unknown SCell activation in FR2. The WF from the last meeting is captured in [2].
2 Discussion
In RAN4, solutions to enhance unknown FR2 SCell activation are discussed under two approaches:
a) Introduce a new report triggering solution to reduce the activation delay of unknown SCell
b) [bookmark: _Hlk131347423]Enhance the existing procedures for the unknown SCell activation delay (when (a) is not applicable)
2.1 New report triggering
RAN4 has discussed the issues of how/when/what related to the new report triggering solution to trigger the UE to report L3 measurements with SSB index for the unknown FR2 SCell activation enhancement and informed RAN2 on the made agreement. However, the details of the report configuration were left to RAN2 decision, as shown below from the WF [2]:
	Issue 1-1-2: waiting RAN2 conclusions for when/how/what to report L3 measurement results for unknown FR2 SCell activation enhancement (previous issue 1-1-1, 1-1-2, 1-1-3, 1-1-4, 1-1-5 in R4-2306315), except the FFS for additional solution in issue 1-1-1
· Agreement:
· RAN4 to wait for RAN2 conclusion on triggering/configuration/reporting, and there is no need to have further discussion in RAN4.



RAN2 has sent an LS reply (R2-2306918) to RAN4 and answers RAN4 questions as below. 
	Question 1: How to configure the report of L3 measurement result for unknown FR2 SCell activation enhancement
[RAN2 Answer to Q1]
· The unkown SCell measurement report is configured via RRC measurement configuration (i.e. measConfig).

Question 2: How to trigger the report of L3 measurement result for unknown FR2 SCell activation enhancement
[RAN2 Answer to Q2]
· The unkown SCell measurement report is triggered by SCell activation command MAC CE.

Question 3: Contents of the report of L3 measurement result for unknown FR2 SCell activation enhancement and how to send the report
[RAN2 Answer to Q3]
· Legacy RRC MeasurementReport message is used for the unkown SCell measurement report, which can already carry the beam level L3 measurement result and beam index.




The above clarifications from RAN2 align well with RAN4 understanding and the made agreements in RAN4 regarding where/how to trigger the UE and the content of the report.
The other remaining issues in RNA4 are captured below [2]:
	Issue 1-1-5: delay requirement for “L3 measurement reporting after SCell activation command”?
· FFS: 
· Option 1 (Qualcomm): 
· RAN4 shall define reporting delay requirements from receiving/decoding MAC-CE for SCell activation command to L3 measurement reporting. 
· UE shall report L3 measurement report within [X] ms from receiving [L3 report triggering command] if measurement result is available.
· UE does not report L3 measurement report after exceeding reporting delay requirements. 
· Note: L3 report trigger command can be included at Scell activation command per RAN4 #106bis-e agreement. 
· Option 2 (MediaTek):
· UE should send L3-RSRP report with SSB index after THARQ + MAC CE processing time and within a margin [M] ms.
· If NW cannot grant the UE with an UL resource within [M] margin, NW should not trigger the UE to send the report.
· Option 3 (CTC):
· UE needs to report valid L3 measurement result within a time threshold after SCell activation command.



For Issue 1-1-5, we believe RAN4 needs to discuss the margin within which this report can be sent. The motivation for introducing this margin is that we do not want the UE to wait for very long time in order to be able to send the report, otherwise there would be no much benefit from this enhancement (i.e., the existing procedure could be faster). Therefore, in our view, in order to achieve a tangible enhancement from this solution, NW needs to grant the UE an UL resource within [M] margin after MAC CE processing and RF-warm up time as shown in Figure 1. Where [M] can be less than (L3 part). If NW does grant the UE an UL resource within [M] margin, UE is not required to report L3 measurements.
Proposal 1: For report delay requirements:
· UE should send L3 measurement report with SSB index after (THARQ + MAC CE processing and RF warm up time) and within a margin [M] ms.
· Where [M] value can be < L3 part
· UE is not required to report L3 measurement after [M] ms
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Figure 1: New mechanism/report triggering for unknown FR2 SCell activation.

	Issue 1-1-6: FFS: When the valid L3 measurement result with SSB index is reported after SCell activation command, L3 and L1 parts can be skipped, i.e., network can perform TCI activation after valid L3 measurement results are reported.
· Agreement:
· It is up to NW implementation to choose whether to configure TCI based on L3 report after SCell activation command or based on L1-RSRP as legacy cases.
· When the valid L3 measurement result with SSB index is reported after SCell activation command and NW configures TCI based on L3 report (i.e., before UE reported L1 measurements), the activation delay requirements is adjusted as follows
· L3 measurement delay component (TFirstSSB_MAX + 15*TSMTC_MAX+8*Trs) is removed 
· L1 measurement delay component is removed

· When the valid L3 measurement result with SSB index is reported after SCell activation command, and UE reported L1 measurement result before NW configures TCI to this UE, the activation delay requirements is adjusted as follows
· Legacy AGC settling delay component (TFirstSSB_MAX + 15*TSMTC_MAX) is removed
· FFS: whether L3 cell search/measurement component(e.g., 8*Trs or X1*Trs) is removed



For Issue 1-1-6, when UE successfully reports L3 measurement results after SCell activation command and  NW configures TCI based on this L3 report, the unknown FR2 SCell can be treated as known, where activation delay can be reduced by skipping L3 and L1 parts. This duration can be counted as Tuncertainty_MAC after the end of the report delay [M].
However, the FFS part is about when the UE reports L1 measurement before NW configures the TCI. Since UE reports L1, i.e., UE is following the legacy procedure (e.g. when UE reports L3 measurements but does not received TCI), for which cell search might still required for more fine measurements in L1 part.
Proposal 2: When the valid L3 measurement result with SSB index is reported after SCell activation command, and if UE reports L1 measurement result before NW configures TCI to the UE, L3 cell search component can be kept.

2.2 Enhancing the existing procedures of unknown FR2 SCell activation delay (when triggering solution is not applicable)
When the previous solution (report triggering) is not applicable, then enhancement can be applied to the existing SCell activation delay for unknown FR2 SCell. In the last meeting RAN4 has agreed on the two UE capabilities for reduced beam sweeping factor X1 (for cell search component only) and X2 for L1 part. In addition, the candidate values for X1 and X2 were agreed as captured in the WF [2].
The remaining issue for this enhancement is captured below [2]:
	Issue 1-3-1: whether to use SSB periodicity instead of SMTC periodicity for FR2 unknown SCell activation
· FFS:
· According to UE capability, RAN4 to use SSB periodicity instead of SMTC periodicity when the SMTC is only configured in MO for enhanced unknown FR2 Scell activation requirement.



For issue 1-3-1 we don’t have strong view on whether to use SSB periodicity instead SMTC as the enhancement can be limited. 

[bookmark: _Ref115345800][bookmark: _Ref115355978][bookmark: _Ref115358845]
3 Summary
In this paper, the discussion on other potential enhancement for SCell activation delay reduction is provided. The following proposals were introduced:
[bookmark: _Hlk94866332]Proposal 1: For report delay requirements:
· UE should send L3 measurement report with SSB index after (THARQ + MAC CE processing and RF warm up time) and within a margin [M] ms.
· Where [M] value can be < L3 part
· UE is not required to report L3 measurement after [M] ms

Proposal 2: When the valid L3 measurement result with SSB index is reported after SCell activation command, and if UE reports L1 measurement result before NW configures TCI to the UE, L3 cell search component can be kept.

4 Reference
[1] [bookmark: _Ref115232536]R4-2303228, Way forward on R18 RRM enhancement (part 1), Apple.
[2] [bookmark: _Ref134375597]R4-2310081, WF on NR RRM enhancements – FR2 SCell activation, Apple.
image1.png
MAC-CE for Scell activation
command & report triggering

L3 meas L3 report CSl report

l !

>

TCl activation + Time/Freq.
tracking + CSl reporting

MAC-CE process
[T 55550





