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Introduction
In WID[1], the scope of ‘FR2 SCell activation delay reduction’ is provided in [1]
· 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
· Note: RAN1/RAN2 work can be triggered by RAN4 LS only 



As discussed in RAN4 #104-bis-e and RAN4 #105, the WF [2], [3] are approved.
Based on all above information, we provide our views on L3 aspects of SCell activation enhancements.
Discussion
<On new unknown sub-state >
In last meeting, the following issues are discussed and agreements are achieved.
Issue 1-1-1: new condition/classification for unknown SCell
Agreement
· FFS whether to define new sub-states for known/unknown state for FR2 SCell
· Discuss the following sub-cases to reduce FR2 SCell activation delay for unknown case
· UE reports [a valid L3 measurement result] after SCell activation command
· UE does not report [a valid L3 measurement result] after SCell activation command
· Note: the categorization above does not limit potential enhancements


Deactivated SCell measurement can be regarded as one intra-frequency layer and the CSSF factor is calculated based on the assumption of sharing one searcher for all SCC(s) and PSCC. In legacy L3 measurement procedure, UE may have detected SCell, but no L3 measurement report has been sent. Therefore, generally, the situation that L3 MO of the deactivated SCell frequency layer is configured to UE but no L3 measurement report is sent, can be categorized into following 3 scenarios.
Scenario-1:  UE cannot detect this cell in the L3 cell identification procedure before the SCell activation MAC-CE is received, because the Es/Iot of the SCell SSBs does meet the corresponding detectable condition.
Scenario-2:  UE has detected this cell in the L3 cell identification procedure within a predefined period before the SCell activation MAC-CE is received, but the cell quality of the SCell does not meet the criteria for event-triggered L3 MR reporting.
Scenario-3:  UE has detected this cell in the L3 cell identification procedure, and at that time the cell quality of the SCell does not meet the criteria for event-triggered L3 MR reporting, but UE has not performed the L3 cell measurement/identification for the frequency layer within a predefined period before the SCell activation MAC-CE is received.
In legacy known/unknown classification, all above 3 scenarios are regarded as unknown, and corresponding SCell activation requirements for these 3 scenarios are the same. Per quoted agreement in last meeting, there is no room for any enhancement in Scenario-1, and how to enhance requirements of SCell activation delay for scenario-2 and scenario-3 highly depends on the definition of ‘valid’ in the agreements. In other word, RAN4 needs to clarify whether the ‘valid measurement result’ is the measurement result obtained when measurable condition specified in TS 38.133 is met or meeting some specific criterion based on network configuration, similar to the ‘event’ defined for legacy L3 reporting. In our view the latter one is preferred, as the Es/Iot for SCell activation is >-2dB, which is different from measurable condition of L3 measurement. It would be better if network may have flexibility in determine the criteria for determining the validity of the result, and the configuration criteria for determining validity of the results should be different from L3 MR reporting criteria.
Observation 1  Legacy RRM requirements for unknown SCell activation delay are only applicable to the case of Es/Iot > -2dB, which are different from the side condition for L3 measurement.
Proposal 1  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.
Another issue is how to obtain such measurement results at UE side, especially for Scenario-3. In our view, UE should prioritize the measurement on the corresponding frequency layer after the SCell activation command is received, so as to get a result within the configured maximum delta-time. In this case, the searcher of the UE is used for the prioritized measurement, hence no L3 RRM requirements would be applicable during the period before UE reporting the corresponding measurement result that triggered by SCell activation command.
Proposal 2  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.
Based on above proposal 2, in case UE still not able to report the valid measurement report, e.g. due to the criteria for validity are not met, after the SCell activation command is received, in our understanding there is no strong motivation to enhance the requirements of the unknown SCell activation. There is no valid measurement result that can speed up the unknown SCell activation.
Proposal 3  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.

<On new measurement reporting mechanism>
In last meeting, the following issues are discussed and agreements are achieved.
Issue 1-1-2: new measurement status indication or report for FR2 SCell activation enhancement 
Agreement:
· for [unknown] FR2 SCell activation enhancement, NW can trigger/configure UE sends L3 measurement report with SSB index to network after SCell activation command 
· FFS on how and when to trigger/configure/report such L3 measurement results
· FFS on necessity of L3 measurement reporting if UE has no valid measurement results
· 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 measurement results are available, the UE will report them to the NW. How to determine the measurement result is available is FFS. 
· The status of [unknown] may be revised after concluding the issue 1-1-1.


In the R15 SCell known condition, it is shown that the TCI state can be configured based on L3 MR. If the FR2 SCell is known, the delay components do not include L3 measurement procedure.
 TS 38.133 v18.0.0:
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.



Firstly, SCell activation is normally L1L2 procedure. In our understanding, in legacy known SCell activation, the gNB L2 determines whether to activate the SCell based on scheduler decision inside itself, and the availability of SCell, including the SSB index information to configure TCI state, is forwarded to it by gNB L3 after gNB L3 receives MR from UE. However, to enhance the case of unknown SCell activation, which means gNB L3 has not received MR from the UE, the reporting does not need to be sent to gNB L3, but can directly send to gNB L2. Therefore, for the enhancement, the measurement result based on rough sync and rough Rx beam, should be reporting in L1/L2 signaling, e.g. in uplink MAC CE, similar to BSR/PHR reporting.
Proposal 4  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.
Secondly, we do not think the L1L2 reporting of measurement results can only be triggered after FR2 SCell activation command is sent. As discussed above, without the SSB index information that forwarded by gNB L3, gNB L2 may also try to obtain the TCI related information by itself before the SCell is activated. Note that there is similar discussion happened in R18 feMob WI.
Proposal 5  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.
If the reporting of the results is carried by uplink L1L2 signaling, then following common procedure of L1L2 reporting, network may configure timer or periodicity for the reporting. If the reporting occasion is available, but there is no valid measurement result, UE may report -Inf value in the reporting to network. For example, if the L3 measurement reporting mapping specified in 10.1.6 of TS 38.133 is re-used, UE reports ‘RSRP_0’, i.e. RSRP<-156dBm.
Proposal 6  If UE has no valid measurement results at the L1L2 reporting occasion, UE reports -Inf value, e.g. ‘RSRP<-156dBm’.
In case the valid measurement result is reported by L1L2 signaling before SCell activation command is sent, the requirement for SCell activation may follow the known case, i.e. network can perform TCI activation based on the L1L2 reporting, and L3/L1 parts can be skipped. This state can be defined as either sub-state of known or unknown, i.e. either from L3 perspective or from L1/L2 perspective.
Proposal 7  If valid L3 measurement results are reported, L3 and L1 parts can be skipped.

<On Rx beam sweeping reduction>
In last meeting, the following issue was discussed and captured in WF.
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)
Agreement:
· Specify beam sweeping factor enhancement in L3 part of FR2 unknown SCell activation as UE capability
· Conditions to apply beam sweeping factor enhancement and details of UE capabilities are FFS
· Detail of solution are FFS
· Note: if feasible conditions are not identified, then no enhancement will be introduced



For intra-band CA, as specified in 7.6.4 of TS 38.133, only co-located deployment is expected. Therefore, there is no known condition specified for this kind of SCell activation, since UE would be able to reuse the Rx beam information that derived from active serving cell on that band.
For inter-band CA, there is no co-located deployment assumption for the UE. However, some UE could still be capable of re-using measurement procedure for an active serving CC on the other band, e.g. inter-band CBM capable UE. However, such capability should be per-BandCombination.
[bookmark: _Hlk113465582]Proposal 8  For the enhancement on reduced Rx beam sweeping factor in L3 measurement in unknown FR2 SCell activation, the UE capability is per-BC capability for inter-band SCell activation. 


Conclusions
Based on above analysis, we have following observations and proposals.
Observation 1  Legacy RRM requirements for unknown SCell activation delay are only applicable to the case of Es/Iot > -2dB, which are different from the side condition for L3 measurement.
Proposal 1  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.
Proposal 2  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.
Proposal 3  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.
Proposal 4  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.
Proposal 5  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.
Proposal 6  If UE has no valid measurement results at the L1L2 reporting occasion, UE reports -Inf value, e.g. ‘RSRP<-156dBm’.
Proposal 7  If valid L3 measurement results are reported, L3 and L1 parts can be skipped.
Proposal 8  For the enhancement on reduced Rx beam sweeping factor in L3 measurement in unknown FR2 SCell activation, the UE capability is per-BC capability for inter-band SCell activation. 
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