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1. Introduction
As discussed in last RAN4#106 meeting, the WF of eFeRRM has been agreed in [1]. Based on the last meeting discussion in Work plan for FR2 SCell activation enhancement, in this paper, we further discuss the possible L3 part enhancement to shorten the FR2 SCell activation delay.
	Enhancement part
	Issue index in topic summary (R4-2302769)
	Enhancement solution
	RAN4 decision on whether to continue discuss this enhancement solution in R18?

	L3 part
	Issue 1-1-1, Issue 1-1-1a
	New sub-states for known/unknown state for FR2 SCell
	Discussed in CR stage

	
	Issue 1-1-2/1-1-3/1-1-4/1-1-5/1-1-6
	New measurement status indication or report for FR2 SCell activation enhancement
	Yes, continue discussion

	
	Issue 1-2-1
	Beam sweeping factor enhancement in L3 part (not related with WI of FR2 multi-Rx chain DL reception)
	Yes, continue discussion

	
	Issue 1-3-1/1-3-2
	enhancement of “TFirstSSB_MAX + 15*TSMTC_MAX” part (sample reduction)
	Deprioritized

	
	Issue 1-3-3
	Enhancement of “8*Trs” part
	Merged to issue 1-2-1/2-1-1

	
	Issue 1-4-2
	RS and QCL information related enhancement for FR2 unknown SCell activation
	Deprioritized

	
	Issue 1-4-1/Issue 1-4-3
	RS and QCL information related enhancement for FR1 unknown SCell activation
	Yes, continue discussion

	
	Issue 1-5-1/1-5-2
	Ending point of Scell activation of unknown case in FR2
	Deprioritized

	
	Issue 1-6-1
	use SSB periodicity (e.g. 20ms) instead of SMTC periodicity for FR2 unknown SCell activation
	Yes, continue discussion



2. Discussion on L3 part enhancement for FR2 SCell activation
2.1 Further unknown SCell scenario classification 
Issue 1-1-2: when to report L3 measurement results for unknown FR2 SCell activation enhancement

The options we discussed in last meeting were:
	· 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



In legacy FR2 SCell activation, RAN4 specified the conditions of known/unknown based on the L3 measurement report as following,
	For the first SCell activation in FR2 bands, the SCell is known if it has been meeting the following conditions:
-	During the period equal to 4s for UE supporting power class 1/5 and 3s for UE supporting power class 2/3/4 before UE receives the last activation command for PDCCH TCI, PDSCH TCI (when applicable) and semi-persistent CSI-RS for CQI reporting (when applicable):
-	the UE has sent a valid L3-RSRP measurement report with SSB index 
-	SCell activation command is received after L3-RSRP reporting and no later than the time when UE receives MAC-CE command for TCI activation
-	During the period from L3-RSRP reporting to the valid CQI reporting, the reported SSBs with indexes remain detectable according to the cell identification conditions specified in clauses 9.2 and 9.3, and the TCI state is selected based on one of the latest reported SSB indexes.
Otherwise, the first SCell in FR2 band is unknown. The requirement for unknown SCell applies provided that the activation commands for PDCCH TCI, PDSCH TCI (when applicable), semi-persistent CSI-RS for CQI reporting (when applicable), and configuration message for TCI of periodic CSI-RS for CQI reporting (when applicable) are based on the latest valid L1-RSRP reporting.



If UE has successfully reported the L3 measurement report with SSB index for target FR2 SCell, the current requirement allows UE to directly go to the TCI activation and CSI-RS activation (SP CSI-RS) stage (skip AGC/L3/L1 stage of SCell activation). However, as discussed in last meeting, in some scenarios, UE may have performed L3 measurement of the target SCell but it has no UL grant to report the L3 measurement results before SCell activation command. To enhance the activation procedure for such “L3 measured but not recently reported” case, it would be beneficial if UE can report the L3 measurement results to network after the SCell activation command. 
The enhancement of using L3 reporting is to shorten the FR2 SCell activation delay in this WI, and therefore we think option 1 is the more appropriate solution for discussion. In another WI mobility enhancement, we also saw some discussion about using MAC CE to report the measurement result and use DCI for triggering such report. However, we still think the reporting before SCell activation CMD is irrelevant to FR2 SCell activation enhancement, and we could leave it to mobility enhancement. In this WI for FR2 SCell activation enhancement, we only focus on enhancement for option 1.
Proposal 1: For unknown FR2 SCell activation enhancement, RAN4 to only consider triggering to report L3 measurement after SCell activation command.
Issue 1-1-3: FFS on how to configure/trigger/report L3 measurement results for unknown FR2 SCell activation enhancement
The options we discussed in last meeting were summarized:
	· 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?



Regarding how to trigger the L3 measurement report, we think it would be simplest to just use the SCell activation command to trigger such report and there is no additional signaling overhead for such enhancement. As long as UE received the SCell activation command, UE can check if it has valid measurement results of the target cell.
Proposal 2: for unknown FR2 SCell activation enhancement, use SCell activation command to trigger UE reporting the L3 measurement of target SCell.
Regarding how and when to configure L3 measurement report, we think the reason why UE has no L3 report before activation can be: either ‘UE was not configured to report for the SCell MO’ or ‘UE was not configured UL grant for L3 report’. The current L3 measurement reporting type includes: 
· Periodic Reporting
· Event-triggered Periodic Reporting
· Event Triggered Reporting
We would like to minimize the impact to the current signaling and reporting mechanism, i.e., reuse the existing SCell addition command to contain the configuration for reporting after SCell activation. Moreover, the reporting can be carried on CG PUSCH or DG PUSCH. Since the SCell measurement results is a L3 filtered result supporting the range of “RSRP_0 ~RSRP_127” rather than the L1 RSRP result (supporting the range of “RSRP_16~RSRP_113”), it makes more sense to use L2 RRC or L2 MAC CE to report L3 measurement results rather than using L1 UCI. 
After triggered by the new condition, we think such reporting can be an aperiodic reporting or one-time reporting after SCell activation command to help the SCell activation procedure, and also we think RAN4 solution shall focus on the ones for SCell activation purpose.
Regarding the UL grant for reporting via RRC or MAC CE (how to report), we think both CG PUSCH and DG PUSCH can be used for L3 measurement reporting of target SCell after SCell activation command. If CG grant is scheduled by network, UE can report valid L3 measurement result on the first available UL grant after SCell activation command; otherwise if no CG grant is scheduled by network, UE can request the UL grant to report valid L3 measurement result after SCell activation command (i.e., follow DG grant procedure).

Proposal 3: regarding when and how to configure L3 measurement report in unknown FR2 SCell activation enhancement, 
· network configures L3 report for target SCell in SCell addition command.
· The aperiodic or one-time report is assumed in this enhancement

Proposal 4: regarding how to report L3 measurement result, 
· To use either RRC or MAC CE for the L3 measurement result report
· if CG grant is scheduled by network, UE can report valid L3 measurement result on the first available UL grant after SCell activation command; 
· otherwise if no CG grant is scheduled by network, UE can request the UL grant to report valid L3 measurement result after SCell activation command (i.e., follow DG grant procedure).
The proposal 2/3/4 is also related with RAN2 work, and RAN4 shall send LS to RAN2 to confirm the feasibility of the solutions and request RAN2 to design the corresponding signaling. The draft LS can be sent during the RAN4#106bis-e meeting when the candidate solutions are consolidated.
Proposal 5: send LS to RAN2 to confirm the feasibility of the solutions for L3 reporting after SCell activation command and request RAN2 to design the corresponding signaling. 
Issue 1-1-4: If measurement results are available, the UE will report them to the NW. How to determine the measurement result is available?
The options we discussed in last meeting were summarized:
	· Proposals: 
· Option 1 (Apple, Huawei): No need to define criteria to determine the L3 measurement result is available or not for FR2 unknown SCell activation enhancement.
· Option 2 (Nokia): The L3 measurement report is considered as valid only if it fulfills the measurement requirement for a deactivated SCell as specified in TS38.133 Table 9.2.5.2-3 (for FR1) and Table 9.2.5.2-4 (for FR2).
· Option 3 (CTC): The availability of measurement results can be determined from aspects whether measurement results have SSB index, whether L3-RSRP measurement values are higher than the threshold values, whether the UE reports them within a given time.
· Option 4 (ZTE): To address the concern of the quick report is not fresh enough, a general guideline can be introduced, i.e. the quick report should be based on the measurement which performed not earlier than [X]s.
· Option 5 (vivo): The criteria to determine whether a measurement result is valid, including the signal quality thresholds and the maximum time-delta of the measurement before the reporting, are configured by network.
· Option 6 (Ericsson): How to determine whether measurement results are available upon reception of SCell activation command is FFS.
· Option 7 (LGE): RAN4 to discuss what is the valid L3 measurement results to report after SCell activation command is received for unknown SCell.
· Option 8 (Qualcomm): UE can follow the existing reporting criteria. It is up to NW decision whether reported measurement results with SSB ID is used for TCI activation.  



This issue is about “If measurement results are available, the UE will report them to the NW. How to determine the measurement result is available is FFS.” We don’t think we need extra criteria for UE to determine the measurement is available or not, since even for the L3 reporting before SCell activation RAN4 has no such availability criteria. In other word, the validity of L3 measurement report shall be up to UE implementation as long as UE can meet the corresponding SCell activation requirement, and we don’t believe UE will intentionally delay the SCell activation if it has valid measurement result to speed up.
Proposal 6: No need to define criteria to determine the L3 measurement result is available or not for FR2 unknown SCell activation enhancement.
Issue 1-1-5: FFS on necessity of L3 measurement reporting if UE has no valid measurement results?
The options we discussed in last meeting were summarized:
	· 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’



In our view, if UE has no valid L3 measurement result, UE does not need to report anything to network, which is as same as legacy R15/16/17 behavior. For instance, if L3 measurement report for being-activated SCell is configured by network but no CG PUSCH is configured, when UE has no valid L3 measurement result, UE may not request UL grant for such reporting(DG-PUSCH for L3 reporting).

Proposal 7: No need to report L3 measurement reporting after receiving SCell activation command if UE has no valid measurement results.
Issue 1-1-6: FFS: If valid L3 measurement results are reported, L3 and L1 parts can be skipped, i.e., network can perform TCI activation after valid L3 measurement results are reported.

If UE can report valid L3 measurement result to network after SCell activation command, we can treat it as a known case and it can skip L3 part and L1 part to move to TCI activation directly, as shown in figure 1. If UE does not report a valid L3 measurement result after SCell activation command, it shall be treated as legacy unknown case and the L3 part and L1 part enhancement shall be up to the discussion on those L3/L1 related issues. 
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Figure 1. Enhancement with L3 measurement reporting after Scell activation command

However, to support L3 measurement report after SCell activation command, we also need to consider a time threshold for network to wait such L3 measurement report, that means if UE has no any measurement report within this time threshold, network will still treat it as unknown case. Both network and UE needs the condition in spec to have the common understanding on whether the unknown case can be changed to known case. 

Proposal 8: 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.
2.2 Beam related enhancement for L3 part 
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)

The agreements achieved in last meeting were:
	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



Beam sweeping factor is assumed to be 8 in the L3 cell synchronization and measurement during FR2 SCell activation. However, since SSB is used for L3 measurement including PSS/SSS/DMRS for PBCH, UE may be able to perform symbol level beam sweeping inside SSB; and moreover, the SNR side condition is -2dB for activation requirement. Thus, it may be possible to reduce the Rx beam sweeping factor for AGC and L3 measurement for FR2 SCell activation enhancement. Since the beam sweeping is related with the UE implementation, we also agree with other companies that the same methodology from FR2 HST and positioning enhancement can be reused here, i.e., introduce the UE capability to indicate Rx beam sweeping factor (8). The condition to support such enhancement is up to the UE capability and also the high SNR scenario, e.g., -2dB. Since in SCell activation the side condition of SNR is already specified as -2dB in the spec, we only need to define the UE capability to support such Rx beam reduction. Similar as L3 part, UE may be able to reduce the beam sweeping factor for SSB based L1-RSRP like L3 enhancement. 
In last meeting, companies also commented that the signaling overhead of beam sweeping factor reduction shall be considered, e.g., how many candidate numbers for each capability of L1 and L3. In positioning capability “supportedLowerRxBeamSweepingFactor-FR2”, the signaling design is as following:
	supportedLowerRxBeamSweepingFactor-FR2
Indicates support of the lower Rx beam sweeping factor than 8 for FR2. Enumerated value indicates the number of Rx beam sweeping factors supported
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To limit the signaling overhead as well as the combination possibilities, we propose to define two separated capability of X1=2/4/6 for cell detection part and X2=2/4/6 for SSB based L1-RSRP measurement.
Proposal 9: 
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 of {2,4,6} for cell detection part (X1*Trs) of L3 and beam sweeping factor capability of X2 of {2,4,6} for SSB based L1-RSRP measurement. If X1/X2 is absent in capability indication, legacy beam sweeping factor (i.e., 8) shall be assumed for X1/X2.
· X1 and X2 are two independent capabilities
Note: above enhancement only applies for FR2 unknown SCell activation enhancement
2.3 AGC/Cell measurement/synchronization sample number for L3 part
Issue 1-3-3: enhancement of “8*Trs” part of current FR2 unknown SCell activation delay
Merged into issue 1-2-1/2-1-1. No more discussion.

2.4 RS related enhancement for L3 part
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

The options we discussed in last meeting were:
	· 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.



In order to reuse timing and AGC information to target unknown FR1 SCell from an FR1 inter-band active serving cell, we need to make sure the RTD of existing serving cell and target being-active SCell is within a certain threshold, and power difference is also within a certain threshold, i.e., 6dB. 
UE can always assume co-located deployment for intra-band CA before R18, and QCLed typeC provide the delay spread information between existing serving cell and target intra-band SCell; however, this QCLed typeC cannot be used to determine the absolute RTD between existing serving cell and target inter-band SCell. The QCLed typeC definition is in TS38.214, as duplicated below,
	The quasi co-location types corresponding to each DL RS are given by the higher layer parameter qcl-Type in QCL-Info and may take one of the following values:
- 'typeA': {Doppler shift, Doppler spread, average delay, delay spread}
- 'typeB': {Doppler shift, Doppler spread}
- 'typeC': {Doppler shift, average delay}
- 'typeD': {Spatial Rx parameter}



One approach to use QCLed typeC to support FR1 inter-band SCell activation enhancement is: expand the definition of typeC to cover the RTD as well, i.e., if TRS(s) of the SCell being activated is (are) QCL-TypeC with SSB(s) of any FR1 inter-band active serving cell, it means the RTD between the target SCell and the inter-band active serving cell is within within ±260ns. For example, the typeC can be updated as following:
· 'typeC': {Doppler shift, average delay, absolute arrival timing for R18}
However, it may cause backward compatibility issue since legacy typeC definition has been used from R15, and RAN4 needs to check with RAN1 if it’s feasible to expand the typeC definition to support this FR1 SCell activation enhancement.
Another alternative is to 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. But it will need new signaling in RAN2, and RAN4 may need to check with RAN2 on this solution.
Proposal 10: RAN4 to consider the activation enhancement of unknown FR1 SCell in inter-band case with one of following 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.

Issue 1-4-3: RS related enhancement of FR1 unknown SCell activation
The options we discussed in last meeting were:
	· 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.



As discussed in issue 1-4-1, we think it’s feasible to use A-TRS for inter-band unknown FR1 SCell activation scenario, however this A-TRS shall use the coarse timing and coarse AGC from another inter-band FR1 active serving cell. In our view, using A-TRS for inter-band FR1 unknown SCell activation enhancement shall follow the similar requirement as for FR1 intra-band unknown SCell fast activation, i.e., TFirstATRS + Tgap + TATRS + 5ms, which means UE still needs to do fine time tracking and fine AGC settling on the unknown SCell by using A-TRS.
Proposal 11: A-TRS can be used in inter-band unknown FR1 SCell activation enhancement with the indication of related timing and AGC relation between A-TRS and RS of a FR1 inter-band active serving cell, and the requirement as for FR1 intra-band unknown SCell fast activation can be reused, i.e., TFirstATRS + Tgap + TATRS + 5ms. The side condition shall be further determined based on issue 1-4-1.
2.5 others for L3 part
Issue 1-6-1: whether to use SSB periodicity (e.g. 20ms) instead of SMTC periodicity for FR2 unknown SCell activation
The options we discussed in last meeting were:
	· Proposals
· Option 1 (Qualcomm):
· For enhanced measurement requirement, RAN4 consider SSB periodicity (e.g. 20ms) instead of SMTC periodicity. Number of minimum required SSB burst is FFS.
· Option 2 (Ericsson):
· RAN4 to use the SSB periodicity instead of SMTC_MAX for coarse and fine AGC measurement for unknown SCell activation.



As discussed in last meeting, since target SCell is an deactivated serving cell to the UE before activation, the SSB periodicity of the serving cell is known to the UE. In RAN2 TS38.331, the corresponding signaling has been specified as:
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UE can get such SSB periodicity information either from network RRC configuration or from by-default assumption of 5ms. Thus, here, to speed up the SCell activation, we think it makes sense to assume SSB periodicity instead of SMTC periodicity in the unknown FR2 SCell activation enhancement requirement.
Proposal 12: For enhanced unknown FR2 SCell activation requirement, RAN4 to use SSB periodicity instead of SMTC periodicity.
3. Conclusion
In this discussion, we further discuss the possible L3 part enhancement to shorten the FR2 SCell activation delay.

Proposal 1: For unknown FR2 SCell activation enhancement, RAN4 to only consider triggering to report L3 measurement after SCell activation command.
Proposal 2: for unknown FR2 SCell activation enhancement, use SCell activation command to trigger UE reporting the L3 measurement of target SCell.
Proposal 3: regarding when and how to configure L3 measurement report in unknown FR2 SCell activation enhancement, 
· network configures L3 report for target SCell in SCell addition command.
· The aperiodic or one-time report is assumed in this enhancement

Proposal 4: regarding how to report L3 measurement result, 
· To use either RRC or MAC CE for the L3 measurement result report
· if CG grant is scheduled by network, UE can report valid L3 measurement result on the first available UL grant after SCell activation command; 
· otherwise if no CG grant is scheduled by network, UE can request the UL grant to report valid L3 measurement result after SCell activation command (i.e., follow DG grant procedure).

Proposal 5: send LS to RAN2 to confirm the feasibility of the solutions for L3 reporting after SCell activation command and request RAN2 to design the corresponding signaling.  
Proposal 6: No need to define criteria to determine the L3 measurement result is available or not for FR2 unknown SCell activation enhancement.
Proposal 7: No need to report L3 measurement reporting after receiving SCell activation command if UE has no valid measurement results.
Proposal 8: 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.
Proposal 9: 
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 of {2,4,6} for cell detection part (X1*Trs) of L3 and beam sweeping factor capability of X2 of {2,4,6} for SSB based L1-RSRP measurement. If X1/X2 is absent in capability indication, legacy beam sweeping factor (i.e., 8) shall be assumed for X1/X2.
· X1 and X2 are two independent capabilities
Note: above enhancement only applies for FR2 unknown SCell activation enhancement
Proposal 10: RAN4 to consider the activation enhancement of unknown FR1 SCell in inter-band case with one of following 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.
Proposal 11: A-TRS can be used in inter-band unknown FR1 SCell activation enhancement with the indication of related timing and AGC relation between A-TRS and RS of a FR1 inter-band active serving cell, and the requirement as for FR1 intra-band unknown SCell fast activation can be reused, i.e., TFirstATRS + Tgap + TATRS + 5ms. The side condition shall be further determined based on issue 1-4-1.
Proposal 12: For enhanced unknown FR2 SCell activation requirement, RAN4 to use SSB periodicity instead of SMTC periodicity.
References
[1] R4-2303228, WF on R18 RRM enhancement (part 1), Apple, RAN4 #106
image3.png
ssb-periodicityServingCell
The SSB periodicity in ms for the rate matching purpose. If the field is absent, the UE applies the value ms5. (see TS 38.213 [13], clause 4.1)





image1.png
Receive MAC

Cell L1-RSRP TCI activation and SP-RS activation
CE for I yation measu?ement L1-RSRP r for CSI reporting CSlmeasurementand ) v
activation CFFirstSSB MAX + . (TL1-RSRP, (THARQ + max(Tuncertainty_MAC + rSepomng. completed
| THARQl MACdCE | 5" TSMTC. TFineTiming + 2ms, Tuncertainty_SP)) | TCSI_reporting ?
decoding .
‘_’ | (3ms) | - > | < > | < > | < > | - > | - > I
>
L1 Valid CSI
repo \
L3 report

report to NW




image2.png
} OPTIONAL,

supportedLoverRxBeansweepingFactor-FR2-r17 ENUMERATED { nl, n2, nd, n6 ) OPTIONAL

11,
[l
supportedDL-PRS-ProcessingSamples—-RRC-Inactive-rl7 ENUMERATED { supported }

11

OPTIONAL]




