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1. Introduction
In RAN4 #106 meeting, FR2 SCell activation delay reduction solutions were discussed further and the WF [1] was approved. 
In this paper, we present our views about L3 part enhancement for FR2 SCell activation issues captured in the WF [1].

2. Discussion
During the unknown FR2 SCell activation process, AGC tuning, cell search, L1-RSRP measurement and report, fine timing tracking process are required, which cause the large delay, as illustrated in the following Figure 1.


Figure 1. Unknown FR2 SCell activation delay
L3 part of SCell activation mainly includes AGC tuning and cell search in order to obtain coarse timing and beam information. For SCell activation delay in L3 part, we discuss the potential delay reduction enhancement and present our views about these issues.

Further unknown SCell scenario classification
Status in the WF [1]:
	Issue 1-1-2: when to report L3 measurement results for unknown FR2 SCell activation enhancement
· For unknown FR2 SCell activation enhancement, 
· Option 1 (last meeting agreement in issue 1-1-2 of R4-2220440):  Trigger to report L3 measurement after SCell activation command
· Option 2 (vivo, Huawei): Trigger to report L3 measurement before and after SCell activation command

Issue 1-1-3: FFS on how to configure/trigger/report L3 measurement results for unknown FR2 SCell activation enhancement
· Proposals
· Option 1 (Apple): 
· For FR2 unknown SCell activation enhancement, if the UE has valid L3 measurement result with SSB index but has not report it before the SCell activation command:
· If periodic L3 measurement report for being-activated SCell is configured by network, UE can report valid L3 measurement result on the first available UL grant after SCell activation command; 
· Otherwise if no periodic L3 measurement report for being-activated SCell is configured by network, UE can request the UL grant to report valid L3 measurement result after SCell activation command;
· Option 2 (Qualcomm): 
· NW can provide one or more measurement report configurations for aperiodic reporting in RRC. Note: signalling details are up to RAN2.
· NW can trigger RSRP report via MAC-CE. The triggering command can be sent with scell activation. Note: signalling details are up to RAN2. 
· If NW trigger RSRP reporting via MAC-CE, RAN4 shall define the minimum delay requirement between receiving report trigger command and actual RSRP reporting.
· Existing reporting criteria can be reused for L3 RSRP measurement report.
· Option 3 (Nokia): 
· The UE shall report a valid L3 measurement result after SCell activation command not only for unknown SCell but also when there is any beam change on the known SCell.
· Send LS to RAN1/2 asking for the solution to transmit the valid L3 measurement report upon receiving the SCell activation command.
· Option 4 (Xiaomi, Apple, MTK): NW configure the measurement report for the SCell to-be-activated by RRC message, and the measurement report is triggered by the SCell activation command.
· Option 4a (Ericsson (with X second)):
· RAN4 to agree that UE needs to send measurement report for the SCell-to-be-activated to the network upon receiving the SCell activation command provided that the valid measurement results for the SCell are available but have not been reported to the network in the last X seconds.
· Option 4b (MTK):
· After NW triggers the UE, UE should be able to report L3 measurements (if any) after MAC CE processing time and within a margin [M] ms.
· Option 5 (CTC(with or without new status)): The new status indication/report can be pre-configured via RRC signalling, and can be triggered via the same MAC CE used for SCell activation or a new MAC CE.
· Option 6 (ZTE): 
· If it is assumed to be in mediate state, then UE has to transmit quick report to NW to inform its optimized SSB index and the corresponding RSRP/RSRQ, then the reduced L3 part can be performed subsequently.
· If classifying the quick report of mediate status as a new event, we can describe such new event triggered report from the following main aspects: Entering condition, Leaving condition, Time to trigger and Report quantity.
· Option 7 (vivo): 
· To speed up FR2 SCell activation, after decoding of the MAC-CE-based SCell activation command, the reporting of the results obtained by rough-Rx-beam-based measurement should be in L1/L2 signaling.
· To allow gNB to obtain measurement results before the decision of SCell activation, the triggering of measurement result reporting can also be a separate MAC CE command different from SCell activation command.
· Option 8 (Huawei): 
· Introduce new signaling (e.g. MAC CE) to report the latest L3 result of a SCell/SCells with SSB index.
· The new NW triggered L3 measurement reporting is supported when the target Cell is on a frequency layer configured with MO associated with ReportConfig.
· If there will be new signalling to trigger the report, the triggering command can be sent independently with the SCell activation command (e.g. before/after/together with SCell activation command).
· Send LS to inform RAN2 to introduce new signaling to report the latest L3 result of a SCell/SCells with SSB index.
· Option 9 (Ericsson): 
· Mechanism to send measurement report during SCell activation is FFS.
· Suggestion for next meeting discussion:
· This is the first meeting to discuss this issue and proposals are quite diverse. Please focus the discussion on following aspects:
· How and when to configure L3 measurement report: via RRC in SCell addition or other? Any difference between periodic or aperiodic reporting configuration?
· How to trigger L3 measurement report: by SCell activation command or by other MAC-CE independent from SCell activation command? 
· How to report L3 measurement result: by L3 RRC or L2 MAC CE or L1 UCI? How to get the UL grant for report via L2 MAC CE or L3 RRC?
· Whether needs LS to check with RAN1/2?



For the issue about how and when to configure L3 measurement report, our understanding is that the L3 measurement report can be configured via RRC message in SCell addition. 
As for how to trigger L3 measurement report, in our views, triggered by the same MAC CE used for SCell activation command is more efficient, and UE can report the L3 measurement result within X ms after SCell activation command.
For how to report L3 measurement result, in our understanding, the legacy measurement report criteria can be reused.
Proposal 1: L3 measurement report can be configured via RRC message in SCell addition.
Proposal 2: L3 measurement report can be triggered by the same MAC CE used for SCell activation command, and UE can report the L3 measurement result within X ms after SCell activation command.
Proposal 3: For how to report L3 measurement result, the legacy measurement report criteria can be reused.


Status in the WF [1]:
	Issue 1-1-5: FFS on necessity of L3 measurement reporting if UE has no valid measurement results?
· Proposals: 
· Option 1 (Apple): No need to report L3 measurement reporting after receiving SCell activation command if UE has no valid measurement results.
· Option 1a(OPPO): The measurement results UE reported should be valid to network. Otherwise there is no need to report.
· Option 1b (QC): No need to report L3 measurement result if UE has no valid measurement results at the time of reporting measurement result. 
· Option 2 (Nokia): The UE may continue the measurement and report a valid L3 measurement result when it is ready, if there is no valid L3 measurement result at the time of SCell activaiton.
· Option 3 (CTC): If UE has no valid measurement results, UE could report a null value or not report to NW within a given time.
· Option 4 (vivo): If UE has no valid measurement results at the L1L2 reporting occasion, UE reports -Inf value, e.g. ‘RSRP<-156dBm’
Issue 1-1-6: FFS: If valid L3 measurement results are reported, L3 and L1 parts can be skipped, e.g., network can perform TCI activation after valid L3 measurement results are reported.
· Proposals: 
· Option 1 (Apple, Nokia, Xiaomi, CTC, vivo, OPPO): 
· if UE reports valid L3 measurement result, L3 and L1 parts can be skipped, i.e., network can perform TCI activation after valid L3 measurement results are reported; 
· Option 1a (Apple): after receiving SCell activation command,
· if UE reports valid L3 measurement result before n+X slot (n is the slot when UE received SCell activation command), L3 and L1 parts can be skipped, i.e., network can perform TCI activation after valid L3 measurement results are reported; 
· otherwise, it shall be treated as legacy unknown case.
· Option 1b(MediaTek):
· After NW triggers the UE, UE should be able to report L3 measurements (if any) after MAC CE processing time and within a margin [M] ms. After which the whole procedure of SCell activation can be treated as a known scenario.
· Option 1c(Nokia):
· A-TRS for fast SCell activation can be triggered based on the valid L3 measurement report after SCell activation command.
· Option 2 (Qualcomm): 
· If UE report L3 measurement results with SSBID, it is up to NW decision whether the reported SSBID is used for TCI activation.
· After reporting L3 measurement report, UE follows either existing unknown FR2 scell activation delay requirements or enhanced measurement requirements, if condition is met, until receiving TCI activation command. Different delay requirements are applied per each scenario. FFS for delay requirements detail for scenario 2 and scenario 3.
	Scenario 1: 
· UE report L3 measurement report with SSB ID while following existing FR2 Scell activation delay requirement. However, UE does not receive TCI activation command with reported SSB ID. 
· UE does not report L3 measurement, UE does not support the optional UE capability, or UE support the optional UE capability, but the applicability rule is not met.
· UE expect to follow existing Scell activation delay requirements for unknown FR2 Scell.
Scenario 2: 
· UE report L3 measurement report with SSB ID while following FR2 Scell activation delay requirement with enhanced measurements. However, UE does not receive TCI activation command with reported SSB ID. 
· UE does not report L3 measurement and UE support the optional UE capability and the applicability rule is met
· UE expect to follow Scell activation delay requirement with enhanced measurements for unknown FR2 Scell. 
Scenario 3: 
· If UE receive TCI command with reported SSB ID then UE should skip performing either existing measurement or enhanced measurement and jump to TCI activation process.




· Option 3 (LGE): 
· L3 part during FR2 SCell activation can be skipped if valid L3 measurement results are reported after unknown SCell activation command, but FFS for skipping L1 part and T/F tracking.
· Option 4 (ZTE): 
· From the perspective of NW, once receiving such quick report, NW can believe which is valid and the reduced L3 part would be performed by the UE.
· Option 5 (vivo): 
· If a UE is configured to report measurement results after the SCell activation command is received, the measurement requirements specified in TS 38.133 clause 9.2 for all SCCs and PSCC are not applicable until UE finishes the corresponding measurement reporting.
· The RRM requirements are not enhanced in R18 for the case when a UE does no report a valid measurement result after SCell activation command
· Option 6 (Huawei): 
· When the NW triggered measurement reporting is reported before SCell activation command, it can be considered as known cases.
· When the NW triggered measurement reporting is reported after SCell activation, it can be considered as unknown case where the uncertainty for TCI can be defined as the time period between TCI configuration/activation relative the first valid L1-RSRP reporting and the NW triggered L3 measurement report which occurs earlier.
· Option 7 (Ericsson):
· RAN4 to agree that SCell activation delay reduction is possible if UE has measurement results for the SCell-to-be-activated that are not transmitted when UE has received the SCell activation command.



If UE has no valid measurement results, UE can report a null value, or UE doesn’t need to report to NW, then NW knows the UE has no valid measurement results and the UE can perform the L3 part related procedure as legacy defined.
Proposal 4: If UE has no valid measurement results, UE can report a null value, or UE doesn’t need to report to NW.
If valid L3 measurement results are reported, in our views, the overall SCell activation delay can be reduced by skipping the L3 part and L1 part, and NW can perform TCI activation after valid L3 measurement results are reported.
Proposal 5: When the valid L3-RSRP measurement results are reported, L3 and L1 parts can be skipped.

Beam related enhancement for L3 part
Status in the WF [1]:
	Issue 1-2-1: Beam sweeping factor enhancement in L3 part of FR2 unknown SCell activation (not related with WI of FR2 multi-Rx chain DL reception)
Issue 2-1-1: Beam sweeping factor enhancement in L1-RSRP measurement of FR2 unknown SCell activation (not related with WI of FR2 multi-Rx chain DL reception)
Agreement for issue 1-2-1 and 2-1-1:
· For unknown FR2 SCell activation enhancement, introduce the UE capability to support Rx beam sweeping factor can be less than 8 for cell detection part of L3 and SSB based L1-RSRP measurement.
· if UE has full set (N=8) of beam sweeping during AGC settling part in L3.
· Beam sweeping factor capability of X1 for cell detection part (X1*Trs) of L3 and beam sweeping factor capability of X2 for SSB based L1-RSRP measurement
· FFS on capability indication for X1 and X2  
· Note: above enhancement only applies for FR2 unknown SCell activation enhancement

Issue 1-3-3: enhancement of “8*Trs” part of current FR2 unknown SCell activation delay
Agreement:
· To keep “X1*Trs” part of current FR2 unknown SCell activation delay in the delay requirement for FR2 SCell activation enhancment.
· X1 can be less than 8  in the beam sweeping factor reduction discussion for cell detection stage in L3 part based on UE capability.



For the reduced value of Rx beam sweeping factor, it’s more flexible for UE to be configured based on UE’s capability, and multiple values rather than a fix value can be considered from the specification perspective. Because different scenarios might need different values of beam sweeping factor to obtain timing and beam information.
Proposal 6: For the reduced value of Rx beam sweeping factor, it’s more flexible for UE to be configured based on UE’s capability, and multiple values rather than a fix value can be considered from the specification perspective.

RS related enhancement for L3 part
Status in the WF [1]:
	Issue 1-4-1: For FR1 SCell activation enhancement, FFS the feasibility of configuring QCL type C information from FR1 inter-band active serving cell
· Proposals
· Option 1 (Apple):
· RAN4 to consider the activation enhancement of unknown FR1 SCell in inter-band case with two possible alternatives:
· Alt 1: expand the definition of QCLed-typeC to indicate the RTD between the SCell being activated and the inter-band active serving cell is within a small range, e.g., ±260ns. RAN4 needs to check with RAN1 for this solution.
· Alt 2: introduce an indication from network to UE to indicate which inter-band active serving cell or which SSB on inter-band active serving cell can be used as timing source for the SCell being activated. RAN4 needs to check with RAN2 for this solution.
· Option 2 (Nokia): 
· We suggest discussing the feasibility of reusing timing information to target unknown inter-band FR1 SCell in R18 Network Energy Saving WI. 
· Option 3 (CTC):
· Reusing timing information to target unknown FR1 SCell from an FR1 inter-band active serving cell can enhance SCell activation delay obviously and provide better user experience. From our perspective, the feasible scenarios exist in practical deployment network, for example, 800M+900M (n5+n8) inter-band CA, 1.8G+2.1G (n3+n1) inter-band CA, etc.
· Option 4 (Huawei):
· RAN4 to discussion following options to indicate the conditions that the RTD/power difference between the to-be-activated SCell and an inter-band serving cell is within 260ns/6dB
· Inter-band QCL-ed typeC 
· Dedicated indication
· Option 5 (vivo):
· For the case when target unknown FR1 SCell is configured with its own SSB, NW can configure A-TRS, which is QCL-Ced to the SSB of an inter-band active serving cell, for fast activation of this SCell. RAN4 will specify RRM requirements for this case in R18 efeRRM WI.

Issue 1-4-3: RS related enhancement of FR1 unknown SCell activation
· Proposals
· Option 1 (Apple):
· RS related enhancement of FR1 unknown SCell activation shall be discussed after RAN concluding issue 1-4-1.
· Option 2 (China Telecom):
· Under practical deployment scenarios, A-TRS can be used in inter-band unknown FR1 SCell activation scenario with the configuration of related QCL information between A-TRS and RS of inter-band active serving cell.
· Option 3 (Huawei):
· In FR1, A-TRS based fast SCell activation can apply when following condition is met, and the delay can be reduced to TFirstATRS+ 5ms:
· The RTD/power difference between the to-be-activated SCell and an inter-band serving cell is within 260ns/6dB
· Option 4 (vivo):
· Whether UE supports the enhanced fast SCell activation for an unknown FR1 SCell with SSB, which is  based on inter-band cross-carrier QCL-C indication, can be a new UE capability different from ScellwithoutSSB.  
· For UE supporting such capability, and gNB has provided such cross-carrier QCL-C indication to the UE, 
· AGC adjustment for cell detection and coarse timing info acquisition can be based on the A-TRS, similar to the fast SCell activation for the known SCell, i.e. Tactivation_time = TFirstATRS + Tgap + TATRS + 5ms and
· RRM requirements are only defined when the A-TRS of the SCell to be activated meets Es/Iot > -2dB, and
· UE reports CQI based on default QCL assumption, i.e. SSB, before TCI state is configured on the SCell, and
· UE may assume the SSB of the SCell and the A-TRS are QCLed with type-A.



Firstly, we think A-TRS based FR1 unknown SCell activation enhancement should be discussed in R18 eFeRRM WI. In our understanding, if the RS of unknown FR1 SCell being activated is QCL-TypeC with RS of FR1 inter-band active serving cell, as well as the RTD is within 260ns and the difference of the reception power is within 6dB, the timing information to target unknown FR1 SCell from FR1 inter-band active serving cell can be reused. We understand that it’s easier to be within 260ns for the receive timing difference between different bands under practical deployment scenarios since the frequencies of the two FR1 CA bands are closer. On the other hand, we have feasible scenarios in our practical deployment network, for example, 800M+900M (n5+n8) inter-band CA, 1.8G+2.1G (n3+n1) inter-band CA, etc.
In inter-band unknown FR1 SCell activation scenario, if RTD between SCell being activated and inter-band active serving cell is within 260ns, and the reception power difference between SCell being activated and inter-band active serving cell is within 6dB, network is able to configure and trigger A-TRS with related QCL information for UE to obtain timing and beam information of unknown FR1 SCell being activated from inter-band active serving cell, and the Tactivation_time can be reduced to TFirstATRS+ 5ms.
Proposal 7: A-TRS based FR1 unknown SCell activation enhancement should be discussed in R18 eFeRRM WI.
Proposal 8: If the RS of unknown FR1 SCell being activated is QCL-TypeC with RS of FR1 inter-band active serving cell, as well as the RTD is within 260ns and the difference of the reception power is within 6dB, the timing information to target unknown FR1 SCell from FR1 inter-band active serving cell can be reused.
Proposal 9: Under practical deployment scenarios, A-TRS can be used in inter-band unknown FR1 SCell activation scenario, and the Tactivation_time can be reduced to TFirstATRS+ 5ms.

3. Conclusion
The contribution presents our views on the solutions of unknown SCell activation delay reduction, with the following proposals:
Proposal 1: L3 measurement report can be configured via RRC message in SCell addition.
Proposal 2: L3 measurement report can be triggered by the same MAC CE used for SCell activation command, and UE can report the L3 measurement result within X ms after SCell activation command.
Proposal 3: For how to report L3 measurement result, the legacy measurement report criteria can be reused.
Proposal 4: If UE has no valid measurement results, UE can report a null value, or UE doesn’t need to report to NW.
Proposal 5: When the valid L3-RSRP measurement results are reported, L3 and L1 parts can be skipped.
Proposal 6: For the reduced value of Rx beam sweeping factor, it’s more flexible for UE to be configured based on UE’s capability, and multiple values rather than a fix value can be considered from the specification perspective.
Proposal 7: A-TRS based FR1 unknown SCell activation enhancement should be discussed in R18 eFeRRM WI.
Proposal 8: If the RS of unknown FR1 SCell being activated is QCL-TypeC with RS of FR1 inter-band active serving cell, as well as the RTD is within 260ns and the difference of the reception power is within 6dB, the timing information to target unknown FR1 SCell from FR1 inter-band active serving cell can be reused.
Proposal 9: Under practical deployment scenarios, A-TRS can be used in inter-band unknown FR1 SCell activation scenario, and the Tactivation_time can be reduced to TFirstATRS+ 5ms.
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