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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, the WF [2] was approved. Note that in RAN4 104-e, WF [3] was also approved.
Based on all above information, we provide our views on L3 aspects of SCell activation enhancements.
Discussion
<On enhanced RSRP reporting mechanism >
In last meeting, the following issue was discussed.
Issue 2-1-1: Scenarios/status/categories for FR2 SCell activation enhancement 
Agreement:
· RAN4 to use option 4 as baseline to discuss the enhancement, and further unknown SCell scenario categorization can be discussed case-by-case in enhancement issues to determine whether and how to use such new category for enhancement.
· Option 4 (last meeting agreement): RAN4 to prioritize at least FR2 unknown SCell delay reduction in the 1st phase of the WI
· FR2 unknown Scell without intra-band serving cell is considered for 1st phase.
· The extension of the enhancement solutions to FR1 can also be discussed. 
· FFS on option 1/2/3 and other options are not precluded.



In our understanding, option 1/2/3 mentioned in the agreement are aiming on the case when UE has performed L3 detection/measurement on that SCell, but no L3 measurement report has been sent on the corresponding frequency layer. 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. 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 our understanding, if RAN4 somehow agrees to introduce new mechanism for L3 MR reporting during SCell activation, the UE behaviour for the above 3 scenarios can be different. In our view, this should be clarified in the LS sent to RAN2, if agreed. Even though there is no RRM requirement for the case that the unknown SCell to be activated does not meet the side condition of Es/Iot > -2dB, in our understanding if LS is to be sent to RAN2, the UE behaviour for MR reporting needs to be clear for all kinds of scenarios. For example, does network still expect MR reporting containing the corresponding SCell results if the SCell does not meet the side condition? If so, what is to be sent in the MR, and what is the UE behaviour assumption if such MR is sent? Note that there is no SCell RLM or SCell activation failure in RAN2 spec. From SCell BFR perspective, the SCell is expected to be de-activated if no qnew can be found by the UE.
Observation 1  Legacy RRM requirements for unknown SCell activation delay are only applicable to the case of Es/Iot > -2dB, and no MR has been sent to network during the SCell activation procedure.
Proposal 1  RAN4 to discuss and clarify whether/how UE sends the MR to gNB if the unknown SCell to be activated does not meet Es/Iot > -2dB, or when no L3 measurement result obtained within a pre-defined period is available.
On the other hand, at least for scenario-2 above, UE should be able to send MR to gNB during the SCell activation process. More specifically, to align with the side condition for legacy unknown SCell activation, UE reporting MR during the SCell activation procedure should be supported in R18. 
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 v17.7.0:
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.



Proposal 2  Support UE reporting MR during the unknown SCell activation procedure at least for the case when SCell to be activated meet Es/Iot > -2dB and L3 measurement result obtained within a pre-defined period is available. For UE supports such capability and network has provided the corresponding indication to report L3 MR during SCell activation, L3 measurements for cell detection and coarse timing/beam info acquisition can be skipped.

<On Rx beam sweeping reduction>
In last meeting, the following issue was discussed and captured in WF.
Issue 2-2-1: Beam sweeping factor enhancement in L3 part of FR2 unknown SCell activation (not related with WI of FR2 multi-Rx chain DL reception)
FFS:
· Option 1: RAN4 to introduce the UE capability to support the UE Rx beam sweeping factor less than 8 for FR2 SCell activation.
· Option 1a: for RX beam sweeping factor reduction, the agreements on reduced RX beam sweeping factor for Rel-17 FR2 HST or Rel-17 positioning enhancement can be considered as baseline.
· Option 1b: Introduce the UE capability to support Rx beam sweeping factor can be less than 8 (i.e., 1, 2, 4, 6) for AGC settling and cell detection during unknown FR2 Scell activation.
· Option 2:
· Since L3 part is the first procedure after RF retuning, reducing RX beam sweeping factor at this stage could have negative impact on the performance of AGC and cell search procedure, which is a significant sacrifice to enhance the SCell activation delay.
· Option 3: RAN4 to consider introducing the UE capability to support the UE Rx beam sweeping factor less than 8 for FR2 Scell activation which is subject to the discussion on feasible conditions and scenarios.



For Option 1a, we understand that for Rel-17 FR2 HST, the Rx beam sweeping factor can be reduced because of the special deployment of high-speed train. So it may be not feasible for FR2 SCell activation to follow the same conclusion of Rel-17 FR2 HST. And for Rel-17 positioning enhancement, we notice that in order to reduce the PRS measurement latency for FR2 positioning frequency layers, a UE capability is introduced for lower Rx beam sweeping factor according to the following agreement [4]:
	Agreement:
Introduce a new UE capability on lower Rx beam sweeping factor (<8) to reduce the PRS measurement latency for FR2 positioning frequency layers.
•	Send an LS to RAN4 to confirm.



And in the RAN4#101-e-bis meeting, the following agreements were captured:
	Issue 1-1-4: Rx beam sweep numbers for reduced Rx beam sweeping factor (<8) capability
Agreements:
· The following Rx beam sweep numbers are supported for reduced Rx beam sweeping factor (<8) UE capability: {1, 2, 4, 6}



Therefore, for FR2 SCell activation, we suggest to introduce the UE capability to support Rx beam sweeping factor can be less than 8 (e.g., 1, 2, 4, 6) for FR2. In that case, the AGC settling delay, cell detection and L1-RSRP measurement delay can be reduced. 
Observation 2  Rel-17 positioning WI has introduced the UE capability to support Rx beam sweeping factor can be less than 8 (i.e., 1, 2, 4, 6) for FR2.
[bookmark: _Hlk113465582]Proposal 3  Introduce the UE capability to support reduced Rx beam sweeping factor, i.e. less than 8 (e.g., 1, 2, 4, 6) for AGC settling and cell detection during unknown FR2 SCell activation. 

<On using TRS for L3 measurements>
In last meeting, the following issue was discussed and captured in WF.
Issue 2-4-1: RS related enhancement of FR2 unknown SCell activation
FFS:
· Option 1 (Xiaomi, HW, OPPO, CTC): The A-TRS can be used for L3 measurement for FR2 unknown Scell activation if the QCL information of the A-TRS is provided to UE. 
· Option 1a (Xiaomi, ZTE, CTC): If the triggered A-TRS is QCL-ed with the SSB of inter-band SpCell or one of inter-band active serving cell, A-TRS is configured for AGC adjustment, cell search and fine timing tracking for FR2 unknown Scell activation.
· Option 1b (ZTE, CTC): The extension of A-TRS based unknown FR1 Scell activation into inter-band scenario can also be introduced.
· Option 2 (Apple, QC, LGE, Intel, Ericsson, MTK): AP-CSI-RS and/or A-TRS based fast Scell activation is not apply to L3 part for unknown FR2 Scell activation enhancement.
· Option 3 (Nokia): based on option 2 in issue 2-1-1:
· RAN4 to study the solution to reduce the unknown Scell activation delay based on the A-TRS.
· A-TRS can be triggered based on the latest measurement status at UE.
· Option 4 (Xiaomi, HW, ZTE, CTC): 
· UE can obtain coarse timing information via QCL TypeC to inter-band serving cell subject to gNB configuration where the cell detection can be skipped.
· UE can obtain beam information via QCL TypeD to inter-band serving cell subject to gNB configuration.
· For FR2 unknown Scell activation without intra-band serving cell, up to gNB configuration, when the CSI-RS for CQI and TCI state of PDCCH/PDSCH is associated with the A-TRS, and the QCL source of A-TRS is configured as SSB in inter-band active serving cell (type C/D), A-TRS can be used for fine timing and the requirements is TFirstATRS + 5ms.



Firstly, A-TRS mentioned in this issue would be the temporary RS for fast SCell activation, which was introduced in R17. TCI-state info can be configured on this RS. Therefore, UE may assume the cell present before performing the AGC-tuning on the cell based on the A-TRS. In this sense, the issue is not necessarily related to the L3 part. The wording in option 4 would better clarify the necessity of A-TRS here.
For the case of intra-band CA, in R15, if UE support the corresponding capability ScellwithoutSSB, UE would be able to deal with the intra-band SCell without SSB, and intra-band cross carrier QCL-C/D can be configured on the RSs in this SCell based on SSB in SpCell. In this case the coarse timing and beam information is obtained based on the SSB in SpCell. Although from RAN2 perspective, there is no restriction that only intra-band cross carrier QCL-C/D can be configured on the RSs of the cell without SSB, the case that cross carrier QCL-C/D configured on RSs of the cell with SSB, e.g. inter-band SCell, was not considered at least from RRM requirements perspective. One of the reasons is that, if SSB is configured on this SCell, it means SMTC may also be present on the corresponding frequency layer, and L3 measurement can be performed, in which UE would be able to get the coarse timing and beam information of the SCell. There is no need for cross-carrier QCL-C/D indication, because UE may directly apply the coarse timing and beam information of the SCell obtained during the L3 measurements, if the SCell in known. However, to reduce the activation latency of inter-band unknown SCell, cross-carrier QCL-C/D can be configured.
Observation 3  From RAN2 spec perspective, cross-carrier QCL-C/D indication can be configured for an inter-band SCell, even if the SCell is configured with SSB and SMTC. However, no RAN4 RRM requirement has considered this case before R18.
However, even if network can ensure collocated deployment and TAE << CP for the inter-band scenario, the wireless propagation condition for the inter-band SpCell and SCell can still be quite different. Moreover, UE may still need to perform Rx beam sweeping for different band in the CA scenario, if only IBM is considered. Therefore, whether UE support such inter-band QCL-C/D configuration would be a new UE capability. The reduced Rx beam sweeping factor proposed in Proposal 3 can be part of the capability in this case.
Proposal 4  Whether UE supports cross-carrier QCL-C/D indication for an inter-band SCell can be a new UE capability different from ScellwithoutSSB. For UE supporting such capability, and gNB has provided such cross-carrier QCL-C/D indication to the UE, 
· L3 measurements for cell detection and coarse timing/beam info acquisition can be skipped, which means no need for L3 MR reporting for this case, and
· RRM requirements are only defined when SCell to be activated meet Es/Iot > -2dB.

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, and no MR has been sent to network during the SCell activation procedure.
Proposal 1  RAN4 to discuss and clarify whether/how UE sends the MR to gNB if the unknown SCell to be activated does not meet Es/Iot > -2dB, or when no L3 measurement result obtained within a pre-defined period is available.
Proposal 2  Support UE reporting MR during the unknown SCell activation procedure at least for the case when SCell to be activated meet Es/Iot > -2dB and L3 measurement result obtained within a pre-defined period is available. For UE supports such capability and network has provided the corresponding indication to report L3 MR during SCell activation, L3 measurements for cell detection and coarse timing/beam info acquisition can be skipped.
Observation 2  Rel-17 positioning WI has introduced the UE capability to support Rx beam sweeping factor can be less than 8 (i.e., 1, 2, 4, 6) for FR2.
Proposal 3  Introduce the UE capability to support reduced Rx beam sweeping factor, i.e. less than 8 (e.g., 1, 2, 4, 6) for AGC settling and cell detection during unknown FR2 SCell activation. 
Observation 3  From RAN2 spec perspective, cross-carrier QCL-C/D indication can be configured for an inter-band SCell, even if the SCell is configured with SSB and SMTC. However, no RAN4 RRM requirement has considered this case before R18.
Proposal 4  Whether UE supports cross-carrier QCL-C/D indication for an inter-band SCell can be a new UE capability different from ScellwithoutSSB. For UE supporting such capability, and gNB has provided such cross-carrier QCL-C/D indication to the UE, 
· L3 measurements for cell detection and coarse timing/beam info acquisition can be skipped, which means no need for L3 MR reporting for this case, and
· RRM requirements are only defined when SCell to be activated meet Es/Iot > -2dB.
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