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1 Introduction
At RAN4#108 meeting, the report of L3 measurement result was further discussed and the WF for FR2 unknown SCell activation enhancement is captured in [1]. In this contribution, we will continue the discussion on the open issues.
2 Discussion
Reporting delay requirement
In last meeting, it was agreed to define the reporting delay requirement for the L3 report after SCell activation command. The value of the delay or the time margin is FFS. 
Issue 2-1-1: delay requirement or time margin for “L3 measurement reporting after SCell activation command”?
Agreements:
· Define delay requirement or time margin for L3 measurement reporting after SCell activation command:
· UE shall report L3-RSRP report with SSB index within [Y]ms after receiving SCell activation command MAC CE if the UL grant is available. 
· UE is not required to report L3-RSRP report after exceeding [Y]ms
· Where Y= THARQ + 3ms + [M]ms, M is FFS.
In existing spec, the measurement reporting delay has been defined for event triggered reporting e.g. for intra-frequency measurement in TS38.133 clause 9.2.4.3. It excludes the delay by other RRC signalings, the delay uncertainty and the delay caused by no UL resources available for sending the measurement report, hence it defines the delay the UE shall be able to at latest send an event-triggered measurement reporting if there is UL resource available. 
Observation 1: According to TS38.133 clause 9.2.4.3, the measurement reporting delay defines the delay the UE shall be able to at latest send an event-triggered measurement reporting if there is UL resource available.
<TS38.133 clause 9.2.4.3>
The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resources being available for UE to send the measurement report on.
When L3 report is configured, we understood the UE would evaluate the validity of the measurement results at the time of receiving SCell activation command to determine if L3 report can be triggered. In other words, if the L3 report is triggered, it will be ready at the time of receiving SCell activation command hence UE does not need additional time to derive the L3 report after SCell activation command. Following the assumptions for measurement reporting delay above, only 3ms processing time is needed for sending the L3 report after HARQ ACK if the delay due to UL grant is not considered.
Therefore, the reporting delay requirement for the L3 report shall be defined as THARQ + 3ms. UE shall send the L3 report within THARQ + 3ms after receiving SCell activation command if the L3 report is triggered.  


Fig.1 L3 report based SCell activation procedure
Observation 2: The L3 report, if triggered, shall be ready at the time of receiving SCell activation command. 
Proposal 1: The reporting delay requirement for the L3 report after SCell activation command shall be defined as THARQ + 3ms.
However, the delay requirement in the agreement is not aligned with the definition in specification. From the agreement, the UE is not required to report L3-RSRP after exceeding [Y]ms. This actually gives the maximum time period the UE is allowed be scheduled for L3 reporting which is different from the legacy reporting delay requirement. 
Observation 3: [Y]ms provides the maximum time period the UE is allowed be scheduled for L3 reporting which is different from the legacy reporting delay requirement.
As the UE will always perform legacy SCell activation irrespective of L3 report, it is supposed to send a valid L1-RSRP report if UL grant is not scheduled for L3 reporting. If network sends TCI activation command after L1-RSRP report, the L3 report is not needed any more as it was intended to provide the beam information for TCI determination. Therefore, the time margin [Y] can be defined as the time to receive the TCI activation command. After UE receives TCI activation command, it is not required to send L3 report any more. 
Proposal 2: UE is not required to send L3 report after receiving TCI activation command, i.e. [Y] is defined as the time to receive the TCI activation command. 

Conditions for L3 report
Another issue is the conditions for UE to trigger the L3 report when receiving SCell activation command. From the RAN2 reply LS, it informs the L3 report is triggered by SCell activation command MAC CE. Besides, the UE shall ensure the reported L3 measurement result is valid i.e. fulfilling the measurement requirement for a deactivated SCell as agreed in RAN4. There was different understanding how the UE determines to trigger a valid L3 report upon reception of SCell activation command. 
Issue 2-1-4: Condition the UE shall trigger the L3 report when receiving SCell activation command
· FFS:
· Option 1 (Nokia, Huawei): RAN4 to discuss in what condition the UE shall trigger the L3 report when receiving SCell activation command to make the solution testable.
· Option 1a (Huawei): following aspects shall be considered in option 1:
· MeasCycleSCell
· DRX cycle
· CSSF
· Option 2: No need to add side condition in core requirement, but setup testing environment (e.g., good SNR condition and sufficient time period) in the test case for UE to get valid L3 measurement result to report.
We understood the UE shall trigger the L3 report if there is valid L3 measurement result at the time of SCell activation. But some companies suggested leaving the decision to UE implementation as long as the reported result fulfills the measurement requirements. However, the solution would become untestable without defining the conditions. In the worst case, a UE may never trigger the L3 report even if it has the valid L3 measurement results. Therefore, some conditions need to be defined to ensure the L3 report can be triggered with qualified measurement performance. For instance, if the SCell is detected and the UE has been measuring the deactivated SCell for a time period longer than the measurement period for intra-frequency measurements on deactivated SCell (i.e. Table 9.2.5.2-3 and Table 9.2.5.2-4 in TS38.133), the UE shall be able to trigger the L3 report provided the side condition Ês/Iot ≥ -2dB is fulfilled. In another example, if the SCell is newly configured in deactivated state, the UE shall be able to trigger the L3 report if it has been measuring the SCell for a time period longer than Tidentify intra with index or T identify intra without index defined in clause 9.2.5.1 or clause 9.2.6.2. At least in these cases, there should not be any uncertainty on UE behaviour to ensure the solution is testable. But this does not prohibit the UE from triggering the L3 report in other conditions based on their implementation. 
Observation 4: The L3 report solution will be untestable if the triggering of L3 report is fully up to UE implementation. 
Proposal 3:  The UE shall be able to trigger the L3 report at least when 
· the SCell has been configured for a time period longer than the measurement period for intra-frequency measurement on deactivated SCell in Table 9.2.5.2-3 and 9.2.5.2-4, provided the SCell is detected and the side condition Ês/Iot ≥ -2dB is fulfilled, or 
· the SCell has been configured for a time period longer than Tidentify intra with index or T identify intra without index defined in clause 9.2.5.1 or clause 9.2.6.2, provided the SCell is newly configured in deactivated state
Proposal 4: The triggering of L3 report other than above cases is up to UE implementation. 

[bookmark: _Hlk130886882]Performance of L1-RSRP report 
Based on the agreements in previous meetings, the UE may be able to perform L1-RSRP measurement with a smaller sweeping factor or even skip it when it indicates X2=0. L1-RSRP reporting is still needed to inform network the beam information of the SCell. However, this L1-RSRP report is not based on legacy L1 measurement but measured with less beams. In case of X2=0, the L1-RSRP report is derived from L3 measurement during previous SCell activation steps e.g. AGC and time/frequency synchronization. 
Observation 5: When UE indicates X2=0, the L1-RSRP report is not based on legacy L1 measurement but derived from the L3 measurement during previous activation steps e.g. AGC and time/frequency synchronization.  
Issue 3-1-1: Extra clarifications for beam reduction in L1-RSRP measurement
· FFS or discussed in the draft CR.
· Proposal 1 (Nokia): 
· The performance of L1-RSRP report shall be consistently guaranteed irrespective of the beam sweeping factors.
· The reported L1-RSRP measurements shall meet the performance requirements as specified in in TS38.133 clauses 10.1.20 for FR2.
· Proposal 2 (OPPO):
· For the case when no valid L3 measurement result is reported after SCell activation command, if L3 measurement is performed without L3 part enhancement, whether UE report L1-RSRP based on L1 or L3 measurement is up to UE implementation.
· Proposal 3 (Ericsson):
· When SSB is configured as RS for L1-RSRP and If UE reports X2 as 0, then UE can derive L1-RSRP from cell search results and skip L1-RSRP measurement.

Meanwhile, the L1-RSRP report is used for determining TCI state for activating the SCell, hence the performance of L1-RSRP report needs to be consistently guaranteed irrespective of the beam sweeping factors. To align with existing spec, the reported L1-RSRP measurements shall meet the performance requirements as specified in in TS38.133 clauses 10.1.20 for FR2.
Proposal 5: The performance of L1-RSRP report shall be consistently guaranteed irrespective of the value of beam sweeping factors.
Proposal 6: The reported L1-RSRP measurements shall meet the performance requirements as specified in TS38.133 clauses 10.1.20 for FR2.
SCell activation delay
When discussing SCell activation delay requirement, the following two cases were considered when L3 report is triggered after SCell activation command as shown in Fig.2. There was one open issue from RAN4#107 if the L3 cell search and measurement component can be removed from activation delay if L1-RSRP report was sent before TCI 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
In our understanding, the UE determines if L3 report is to be triggered at the time of SCell activation command and meanwhile it would always perform SCell activation procedure based on the indicated capability (X1, X2). If L3 report is to be triggered, the UE should be able to skip the L3 measurement and start from L1 based measurements. As when TCI activation command is arriving is not known at the time of SCell activation, it is not reasonable to have UE adjust its behavior based on a message coming afterwards. The UE behavior at the time of SCell activation should be the same for the two cases. Therefore, we believe the UE shall skip L3 measurement part during SCell activation if L3 report is triggered, irrespective of when TCI activation command is received. 
Proposal 7: The UE shall skip L3 measurement part (i.e. TFirstSSB_MAX + 15*TSMTC_MAX+8*Trs) if L3 report is triggered, irrespective of when TCI activation command is received.


(a) TCI activation command arriving before L1-RSRP report


(b) TCI activation command arriving after L1-RSRP report
Fig.2 Timeline for FR2 unknown SCell activation
Based on the principle above, the UE is expected to receive TCI activation command after sending the L3 report. The enhanced FR2 unknown SCell activation delay can be formulated as below (taking semi-persistent CSI-RS as an example): 
If the PCell/PSCell and the target SCell are configured as FR1-FR2-1 CA or if the PCell/PSCell and the target SCell are in a FR2-1 band pair with independent beam management, and the target SCell is unknown to UE and semi-persistent CSI-RS is used for CSI reporting, then Tactivation_time is:
-	6ms + TL3_report + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP), if a L3 measurement reporting is triggered after SCell activation command; or
-	6ms + TFirstSSB_MAX + 15*TSSB + X1*TSSB  + TL1-RSRP, measure,enh + TL1-RSRP, report  + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP) provided that the side condition Ês/Iot ≥ -2dB is fulfilled, if the UE indicates X1 and/or X2 in UE capability; or
-	6ms + TFirstSSB_MAX + 15*TSMTC_MAX + 8*Trs  + TL1-RSRP, measure + TL1-RSRP, report  + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP) provided that the side condition Ês/Iot ≥ -2dB is fulfilled, otherwise.
Where, 
TL1-RSRP, measure, enh is L1-RSRP measurement delay TL1-RSRP_Measurement_Period_SSB ms or TL1-RSRP_Measurement_Period_CSI-RS based on applicability as defined in clause 9.5 assuming M=1 and TReport=0, and replacing N to X2.
Proposal 8: The enhanced FR2 unknown SCell activation delay can be formulated as below (taking semi-persistent CSI-RS as an example): 
If the PCell/PSCell and the target SCell are configured as FR1-FR2-1 CA or if the PCell/PSCell and the target SCell are in a FR2-1 band pair with independent beam management, and the target SCell is unknown to UE and semi-persistent CSI-RS is used for CSI reporting, then Tactivation_time is:
-	6ms + TL3_report + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP), if a L3 measurement reporting is triggered after SCell activation command; or
-	6ms + TFirstSSB_MAX + 15*TSSB + X1*TSSB  + TL1-RSRP, measure, enh + TL1-RSRP, report  + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP) provided that the side condition Ês/Iot ≥ -2dB is fulfilled, if the UE indicates X1 and/or X2 in UE capability; or
-	6ms + TFirstSSB_MAX + 15*TSMTC_MAX + 8*Trs  + TL1-RSRP, measure + TL1-RSRP, report  + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP) provided that the side condition Ês/Iot ≥ -2dB is fulfilled, otherwise.
Where, 
TL1-RSRP, measure, enh is L1-RSRP measurement delay TL1-RSRP_Measurement_Period_SSB ms or TL1-RSRP_Measurement_Period_CSI-RS based on applicability as defined in clause 9.5 assuming M=1 and TReport=0 where N is replaced to X2.

UE capability
Issue 4-1-1: UE capability for FR2 unknown SCell activation enhancement
· FFS: 
· to introduce three UE capabilities for FR2 unknown SCell activation enhancement:
· (1) One L3 measurement enhancement capability for unknown SCell activation, to indicate supporting the new L3 report after SCell activation command and using SSB periodicity instead of SMTC
· (2) Two beam sweeping factor reduction capability for L3 and L1, respectively, to indicate beam sweeping factor capability of X1 for cell detection part (X1*Trs) and beam sweeping factor capability of X2 for SSB based L1-RSRP measurement.
In our views, the support of the new L3 report after SCell activation command and the support of smaller sweeping factors (X1, X2) can be defined as two separate UE capabilities. For the UE not capable of the sweeping factors less than 8, X1 and/or X2 can be absent as agreed in RAN4#107 below. Hence it is unnecessary to further separate the indication on (X1, X2). 
Proposal 9: Define UE capability for the support of the new L3 report after SCell activation command and the support of smaller sweeping factors (X1, X2) for R18 SCell activation enhancement.
3 Conclusion
This contribution discusses the open issues for the enhanced FR2 SCell activation. The observations and proposals are summarized as below:  
Observation 1: According to TS38.133 clause 9.2.4.3, the measurement reporting delay defines the delay the UE shall be able to at latest send an event-triggered measurement reporting if there is UL resource available.
Observation 2: The L3 report, if triggered, shall be ready at the time of receiving SCell activation command. 
Proposal 1: The reporting delay requirement for the L3 report after SCell activation command shall be defined as THARQ + 3ms.
Observation 3: [Y]ms provides the maximum time period the UE is allowed be scheduled for L3 reporting which is different from the legacy reporting delay requirement.
Proposal 2: UE is not required to send L3 report after receiving TCI activation command, i.e. [Y] is defined as the time to receive the TCI activation command. 
Observation 4: The L3 report solution will be untestable if the triggering of L3 report is fully up to UE implementation. 
Proposal 3:  The UE shall be able to trigger the L3 report at least when 
· the SCell has been configured for a time period longer than the measurement period for intra-frequency measurement on deactivated SCell in Table 9.2.5.2-3 and 9.2.5.2-4, provided the SCell is detected and the side condition Ês/Iot ≥ -2dB is fulfilled, or 
· the SCell has been configured for a time period longer than Tidentify intra with index or T identify intra without index defined in clause 9.2.5.1 or clause 9.2.6.2, provided the SCell is newly configured in deactivated state
Proposal 4: The triggering of L3 report other than above cases is up to UE implementation. 
Observation 5: When UE indicates X2=0, the L1-RSRP report is not based on legacy L1 measurement but derived from the L3 measurement during previous activation steps e.g. AGC and time/frequency synchronization.  
Proposal 5: The performance of L1-RSRP report shall be consistently guaranteed irrespective of the value of beam sweeping factors.
Proposal 6: The reported L1-RSRP measurements shall meet the performance requirements as specified in TS38.133 clauses 10.1.20 for FR2.
Proposal 7: The UE shall skip L3 measurement part (i.e. TFirstSSB_MAX + 15*TSMTC_MAX+8*Trs) if L3 report is triggered, irrespective of when TCI activation command is received.
Proposal 8: The enhanced FR2 unknown SCell activation delay can be formulated as below (taking semi-persistent CSI-RS as an example): 
If the PCell/PSCell and the target SCell are configured as FR1-FR2-1 CA or if the PCell/PSCell and the target SCell are in a FR2-1 band pair with independent beam management, and the target SCell is unknown to UE and semi-persistent CSI-RS is used for CSI reporting, then Tactivation_time is:
-	6ms + TL3_report + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP), if a L3 measurement reporting is triggered after SCell activation command; or
-	6ms + TFirstSSB_MAX + 15*TSSB + X1*TSSB  + TL1-RSRP, measure, enh + TL1-RSRP, report  + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP) provided that the side condition Ês/Iot ≥ -2dB is fulfilled, if the UE indicates X1 and/or X2 in UE capability; or
-	6ms + TFirstSSB_MAX + 15*TSMTC_MAX + 8*Trs  + TL1-RSRP, measure + TL1-RSRP, report  + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP) provided that the side condition Ês/Iot ≥ -2dB is fulfilled, otherwise.
Where, 
TL1-RSRP, measure, enh is L1-RSRP measurement delay TL1-RSRP_Measurement_Period_SSB ms or TL1-RSRP_Measurement_Period_CSI-RS based on applicability as defined in clause 9.5 assuming M=1 and TReport=0 where N is replaced to X2.
Proposal 9: Define UE capability for the support of the new L3 report after SCell activation command and the support of smaller sweeping factors (X1, X2) for R18 SCell activation enhancement.
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