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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 L1 aspects of SCell activation enhancements.
Discussion 
<On L1-RSRP measurements and reporting>
In last meeting, the following issue was discussed and captured in WF.
Issue 3-1-1: 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:
· If L1-RSRP measurement of FR2 unknown SCell activation is not skipped, RAN4 to consider Rx beam sweeping factor reduction for L1-RSRP
· Details are FFS
Issue 3-1-3: Whether and how to skip L1-RSRP measurement of FR2 unknown SCell activation?
Agreements:
· RAN4 to discuss the conditions for skipping L1-RSRP measurement when activating an FR2 unknown SCell.

As in TS 38.133, the L1-RSRP measurement can be skipped during the known SCell activation, and the known condition is quoted below. It is shown that the TCI state can be configured based on L3 MR. Here our understanding to the wording ‘based on latest reported SSB’ does not mean the SSB reported in MR has to be the QCL source of configured TCI. These SSBs only need to be in the QCL chain of TCIs to activated, while the chain includes QCL source of the TCI for PDCCH. Note that the end point of SCell activation is defined as the time when valid CSI report from SCell is available and the actions related to the activation command for the SCell has been applied. As highlighted below, in R15 unknown SCell activation delay requirements, the TCI activation are based on the L1-RSRP report from the UE, and the actions related to the SCell activation includes TCI activation of PDCCH.
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.
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.




Observation 1  In R15 SCell activation delay requirements,
· The requirements for the known FR2 SCell activation are defined based on the SCell known condition. In the known condition there are restrictions on the TCI state configuration, i.e. TCI state is selected based on one of the latest reported SSB indexes.
· The requirements for the unknown FR2 SCell activation are defined based on the SCell unknown condition. It is defined only for the worst case, i.e. all TCIs are configured based on reported L1-RSRP.
However, in R18, the SCell activation delay can be reduced if not all TCIs are configured are based on the reported L1-RSRP. For example, gNB may directly configure TCI state of inter-band SCell based on one of the SSBs, before any reported L1-RSRP is available. This is normally called as ‘blind TCI state activation’ or ‘unknown SCell TCI activation’. In this case, UE may still need to identify the SCell firstly and perform L1-RSRP measurement on the corresponding SSB. The only benefit from R15 for this case is that the uncertainty of L1-RSRP reporting is reduced.
Observation 2  If blind TCI state activation for unknown inter-band SCell is considered, UE may still need some time for L1-RSRP measurement and the gain is limited.
However, in last meeting, some companies proposed to skip the L1-RSRP measurement and directly report L3-RSRP obtained during the L3 measurements. For the case when SSB based L1-RSRP reporting is configured, in our view this is OK, and this would be the most typical case for unknown SCell activation. On the other hand, gNB may also configure CSI-RS based L1-RSRP reporting, while the QCL source of the CSI-RS is the SSB measured in L3 measurements. For this case, different narrow-gNB-beam-based CSI-RSs can be associated to the same wide-gNB-beam-based SSB. In this case, it is quite possible that the L3 measurement results can not be used to differentiate the quality of these 2 CSI-RSs. Hence, we prefer not to consider the QCL-D case.
Observation 3  If L3 measurement RS is the QCL-D source of L1 measurement RSs for L1-RSRP reporting, then re-using L3-RSRP might not be feasible to differentiate the quality of 2 different L1 measurement RSs.
Based on above observations, we have the following proposal.
Proposal 1  For UE capable of basic feature of reduced FR2 SCell activation delay, the UE should be able to use the intermediate result in L3 measurement for SSB-based L1-RSRP reporting, and the time for L1-RSRP measurement TL1-RSRP_measure can be removed. 
In last meeting, two additional scenarios are discussed, which are also discussed in [4], copied below.
Scenario-A  An advanced UE may support reporting MR during the unknown SCell activation procedure at least for the case when SCell to be activated meets Es/Iot > -2dB and L3 measurement result obtained within a pre-defined period is available. In this scenario, network provides the corresponding indication to report L3 MR during SCell activation for UE who supports such capability.
Scenario-B  An advanced UE may support cross-carrier QCL-C/D indication for an inter-band SCells. In this scenario, network provides the corresponding cross-carrier QCL-C/D indication for UE who supports such capability during SCell activation, and the SCell to be activated meet Es/Iot > -2dB.
For both Scenario-A and Scenario-B, both L1-RSRP measurement and L1-RSRP reporting can be skipped. Scenario-A is similar to the legacy known SCell case. In that case the L1-RSRP measurement and reporting can be skipped if the TCI is configured based on the L3 reporting during SCell activation. For Scenario-B, the TCI state has already been configured for the SCell and therefore there is no need for L1-RSRP measurement/reporting to find out a correct TCI.
Proposal 2  At least for the case when SCell to be activated meets Es/Iot > -2dB and L3 measurement result obtained by UE within a pre-defined period is available, for UE supports reporting MR during the unknown SCell activation procedure, the enhanced SCell activation delay requirement is specified by assuming the gNB configures TCI of SCell based the SSB index reported in the MR, and the time for L1-RSRP measurement and reporting in the SCell activation delay can be removed.
Proposal 3  For UE supports cross-carrier QCL-C/D indication for an inter-band SCells, if the SCell to be activated meets Es/Iot > -2dB, and network configures inter-band cross-carrier QCL-C/D in the TCI of the SCell, the time for L1-RSRP measurement and reporting in the SCell activation delay can be removed.
On the other hand, for UE supports neither of above 2 capabilities, the UE may not be able to skip L3 measurements as discussed in [4]. Therefore, proposal 1 would be enough.

< Aperiodic RS related enhancement for L1 part >
In last meeting, the following issue was discussed and captured in WF.
Issue 3-3-1: Aperiodic RS for TFineTiming during FR2 unknown SCell activation
Agreement:
· A-TRS can be configured for fine timing tracking after TCI state activation, and the A-TRS is QCL-ed with the selected SSB index. 
Issue 3-3-2: Aperiodic RS for L1-RSRP measurement during FR2 unknown SCell activation
FFS:
· Option 1 (Apple): Use AP CSI-RS for L1-RSRP measurement if UE can indicate the completion of L3 stage or can indicate the readiness of L1 measurement.
· Option 2 (Ericsson, LGE, Nokia):
· RAN4 to study usage of AP-RS and A-TRS for L1-RSRP measurement.
· RAN4 to send LS to RAN1 if A-TRS can be used for L1-RSRP measurement. If it cannot be used as it is, RAN4 to ask if it can be enhanced to support L1-RSRP measurement on the A-TRS.

In RAN1 spec, there are 2 kinds of A-TRS. One is configured in companion with periodic TRS, as specified in clause 5.1.6.1.1 of TS 38.214, as quoted below. The other one is the A-TRS for fast SCell activation that discussed in R17.
TS 38.214 v17.3.0:
[bookmark: _Hlk513180296][bookmark: _Hlk512260067]A UE configured with NZP-CSI-RS-ResourceSet(s) configured with higher layer parameter trs-Info may have the CSI-RS resources configured as:
-	Periodic, with the CSI-RS resources in the NZP-CSI-RS-ResourceSet configured with same periodicity, bandwidth and subcarrier location.
-	Periodic CSI-RS resource in one set and aperiodic CSI-RS resources in a second set, with the aperiodic CSI-RS and periodic CSI-RS resource having the same bandwidth (with same RB location) and the aperiodic CSI-RS being configured with qcl-Type set to 'typeA' and 'typeD', where applicable, with the periodic CSI-RS resources. For frequency range 2, the UE does not expect that the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources is smaller than beamSwitchTiming + d  in CSI-RS symbols, where beamSwitchTiming is UE reported value defined in [13, TS 38.306], the reported value is one of the values of {14, 28, 48}, and the beam switching timing delay d is defined in Table 5.2.1.5.1a-1 if  µPDCCH < µCSIRS , else d is zero. The UE shall expect that the periodic CSI-RS resource set and aperiodic CSI-RS resource set are configured with the same number of CSI-RS resources and with the same number of CSI-RS resources in a slot. For the aperiodic CSI-RS resource set if triggered, and if the associated periodic CSI-RS resource set is configured with four periodic CSI-RS resources with two consecutive slots with two periodic CSI-RS resources in each slot, the higher layer parameter aperiodicTriggeringOffset indicates the triggering offset for the first slot for the first two CSI-RS resources in the set.


In our understanding, the A-TRS here should be the TRS configuration for fast SCell activation, which is introduced in R17. As discussed in R17 fast SCell activation, the A-TRS can be used instead of SSB in the SCell activation procedure, which is for AGC gain adjustment and fine-tracking of the SCell. The QCL can be configured by RRC for this A-TRS, and in R17 the A-TRS based SCell activation requirements are only specified for the known case. For the unknown case, it was discussed and clarified in last meeting that the TCI of A-TRS is selected based on SSB-based L1-RSRP reporting, if L3 MR is not available. If L3 MR during SCell activation is supported by the UE, after L3 reporting, A-TRS can configured similarly as R17 fast SCell activation.
Proposal 4  Clarify that ‘A-TRS’ agreed in last meeting as the A-TRS for Fast SCell activation.
In last meeting, some companies have also proposed to configure inter-band cross carrier QCL-C/D on the A-TRS, and A-TRS is the QCL source for CSI-RS for CQI and PDCCH/PDSCH. In our understanding, it would be difficult for UE to perform time-frequency tracking continuously based on the A-TRS. In other word, the A-TRS can be used instead of SSB during the TCI state activation and/or fast SCell activation, but even for fast SCell activation there is no conclusion saying that A-TRS can be configured as the QCL source.
Proposal 5  Clarify that ‘A-TRS’ agreed in last meeting can not be configured as QCL source for CSI-RS for CQI and PDCCH/PDSCH.
Besides, it was also discussed in last meeting that AP CSI-RS can be configured for L1-RSRP reporting. In our understanding this is mostly for the scenario when gNB does not configure TCI of PDCCH based on the SSB-based L1-RSRP reporting. As well-known, RAN4 requirements cannot cover all the scenarios, and the difference in UE behaviour between gNB using CSI-RS based L1-RSRP or SSB based L1-RSRP reporting for TCI state configuration is not clear. Actually, we prefer not to define RRM requirements for the case when TCI state configuration is based on CSI-RS-based L1-RSRP. But, if requirements can be defined in a generic form, i.e. without differentiating the SSB-based and CSI-RS-based, then we are also fine for it.
Observation 4  No big difference is observed in UE behaviour between gNB using CSI-RS based L1-RSRP or SSB based L1-RSRP reporting for TCI state configuration.
Proposal 6  RAN4 not to consider AP CSI-RS for L1-RSRP reporting unless the necessity is clear.

<On extension of known condition in SCell activation>
In last meeting, the following issue was discussed and captured in WF.
Issue 4-1-3: known/unknown condition enhancement for FR2 SCell activation 
· Proposal 1 (Nokia): The 3/4s time constraint of L3-RSRP reporting in known/unknown condition needs to be removed to avoid the SCell unnecessarily being considered as unknown.
· Proposal 2 (Apple, HW, Ericsson, ZTE, Nokia):RAN4 to further discuss the known condition extension to facilitate SCell activation.
· Proposal 3 (QC, Ericsson): RAN4 not to consider mandatory aperiodic reports before SCell activation


As RAN4 agreed to focus on the unknown inter-band SCell activation delay, extending definition of known condition will have big impact on the scenarios to be considered. On the other hand, discussion on the classification of unknown SCell scenarios would be a better choice in R18. 
Proposal 7  If RAN4 confirms to agree on prioritizing unknown FR2 SCell case in the FR2 SCell activation delay enhancements, it is preferred not to discuss the known condition extension in R18. Rather, RAN4 can further discuss the unknown SCell scenario categorization in a case-by-case manner considering different UE capabilities.
Conclusions
Based on above analysis, we have following observations and proposals.
Observation 1  In R15 SCell activation delay requirements,
· The requirements for the known FR2 SCell activation are defined based on the SCell known condition. In the known condition there are restrictions on the TCI state configuration, i.e. TCI state is selected based on one of the latest reported SSB indexes.
· The requirements for the unknown FR2 SCell activation are defined based on the SCell unknown condition. It is defined only for the worst case, i.e. all TCIs are configured based on reported L1-RSRP.
Observation 2  If blind TCI state activation for unknown inter-band SCell is considered, UE may still need some time for L1-RSRP measurement and the gain is limited.
Observation 3  If L3 measurement RS is the QCL-D source of L1 measurement RSs for L1-RSRP reporting, then re-using L3-RSRP might not be feasible to differentiate the quality of 2 different L1 measurement RSs.
Proposal 1  For UE capable of basic feature of reduced FR2 SCell activation delay, the UE should be able to use the intermediate result in L3 measurement for SSB-based L1-RSRP reporting, and the time for L1-RSRP measurement TL1-RSRP_measure can be removed. 
Proposal 2  At least for the case when SCell to be activated meets Es/Iot > -2dB and L3 measurement result obtained by UE within a pre-defined period is available, for UE supports reporting MR during the unknown SCell activation procedure, the enhanced SCell activation delay requirement is specified by assuming the gNB configures TCI of SCell based the SSB index reported in the MR, and the time for L1-RSRP measurement and reporting in the SCell activation delay can be removed.
Proposal 3  For UE supports cross-carrier QCL-C/D indication for an inter-band SCells, if the SCell to be activated meets Es/Iot > -2dB, and network configures inter-band cross-carrier QCL-C/D in the TCI of the SCell, the time for L1-RSRP measurement and reporting in the SCell activation delay can be removed.
Proposal 4  Clarify that ‘A-TRS’ agreed in last meeting as the A-TRS for Fast SCell activation.
Proposal 5  Clarify that ‘A-TRS’ agreed in last meeting can not be configured as QCL source for CSI-RS for CQI and PDCCH/PDSCH.
Observation 4  No big difference is observed in UE behaviour between gNB using CSI-RS based L1-RSRP or SSB based L1-RSRP reporting for TCI state configuration.
Proposal 6  RAN4 not to consider AP CSI-RS for L1-RSRP reporting unless the necessity is clear.
Proposal 7  If RAN4 confirms to agree on prioritizing unknown FR2 SCell case in the FR2 SCell activation delay enhancements, it is preferred not to discuss the known condition extension in R18. Rather, RAN4 can further discuss the unknown SCell scenario categorization in a case-by-case manner considering different UE capabilities.
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