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Introduction
In the last RAN4 meeting, the possible ways to enhance L3 part for FR2 SCell activation delay reduction were discussed and the WF [1] was approved. In this contribution, we provide our views on the L3 part enhanced issues in the WF for FR2 SCell activation delay reduction.
 
Discussion
Scenarios/status/categories
In this WI, the enhancement for FR2 unknown SCell activation delay reduction was prioritized, and scenario categorization for unknown status was FFS. 
	· 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.


For the scenario categorization, two categories were proposed; completely unknown which UE may be measuring unknown SCell for the first time and semi-unknown which UE did not send measurement report to gNB in the last 3s or 4s. The main issue for two unknown statuses would be how to distinguish the UE status between completely unknown and semi-unknow and indicate it to gNB. If further categorization for unknown status is beneficial to reduce SCell activation delay, the condition for completely unknown and semi-unknown should be clarified for test issues, and gNB needs to know what status UE is in.
· Proposal 1: The condition for completely unknown and semi-unknown should be clarified in the specification if the different requirements for two unknown scenarios would be defined.
· Proposal 2: RAN4 to study how to indicate the completely unknown and semi-unknown status to gNB if completely unknown and semi-unknown status are introduced.

Beam sweeping factor enhancement
Whether the reduction of the Rx beam sweeping factor is feasible was discussed in the last meeting. With this, scenario categorization was also discussed such as completely unknown and semi-unknown scenarios.
	· 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.


8 Rx beam sweeping factor is used for general RRM requirements in FR2-1 to consider long measurement delay. But, for some scenarios such as HST and positioning, the different Rx beam sweeping factor has been applied according to set configuration or capability for lower Rx beam sweeping. Basically, the Rx beam sweeping is up to UE implementation, so under certain condition, lower Rx beam sweeping can be performed even if the requirements for RRM measurement delay is based on the 8 Rx beam sweeping factor. However, to complete fast SCell activation, the requirements for SCell activation delay should be considered with lower Rx beam sweeping if UE can do. Therefore, the requirements should be considered with a lower Rx beam sweeping factor if UE supports lower Rx beam sweeping in L3 part. 
· Proposal 3: Introduce the UE capability to support Rx beam sweeping factor can be less than 8 (i.e., 1, 2, 4, 6) for L3 part enhancement.
If RAN4 introduce and specify the two unknown status (completely unknown and semi-unknown), the fixed Rx beam sweeping factor could be considered for semi-unknown case since the prior information of SCell to be activated could be used for L3 part enhancement.
· Proposal 4: Fixed reduced Rx beam sweeping factor for L3 part enhancement could be considered if semi-unknown condition is specified.

Enhancement of “TFirstSSB_MAX + 15*TSMTC_MAX” part
Cell search, AGC, and T/F tracking in the existing FR2 unknown SCell activation delay are performed within TFirstSSB_MAX + 15*TSMTC_MAX+8*Trs. The general understanding of L3 part delay is two samples for AGC and one sample for cell search and T/F tracking. However, it is UE implementation how to perform the L3 part as long as the delay requirements are met. For higher side condition for SCell activation than that for general L3 measurement, the overall number of samples for L3 part could be reduced. 
· Proposal 5: Reduce the sample number for L3 part during unknown FR2 SCell activation. 

RS related enhancement
In the last meeting, whether A-TRS/AP CSI-RS can be used for L3 part enhancement has been discussed based on options below.
	· Option 1: 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: 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: The extension of A-TRS based unknown FR1 Scell activation into inter-band scenario can also be introduced.
· Option 2: 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: 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: 
· 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.


Basically, to facilitate the A-TRS/AP CSI-RS for L3 part, QCL source for the RSs should be identified, so A-TRS/AP CSI-RS is more suitable for L1 part enhancement. For option 1 and option 4, it assumes that timing and QCL source for A-TRS/AP CSI-RS of inter-band active serving cell can be used. However, considering MRTD and non co-location for inter-band active serving cell, the timing and beam information cannot be guaranteed for unknown SCell activation. If the timing and beam information of inter-band active serving cell would be used for unknown SCell activation, RAN4 should discuss specific conditions for using these information. For example, the timing difference between inter-band active serving cell and unknown SCell should be within CP, and the same beam information can be assumed for only co-located inter-band case. 
· Proposal 6: RAN4 to specify clear conditions for using QCL source to inter-band active serving cell if A-TRS/AP CSI-RS based L3 part enhancement is considered.

Conclusion 
In this contribution, we provide our views on the issues the L3 part enhanced issues in the WF for FR2 SCell activation delay reduction, and we propose
· Proposal 1: The condition for completely unknown and semi-unknown should be clarified in the specification if the different requirements for two unknown scenarios would be defined.
· Proposal 2: RAN4 to study how to indicate the completely unknown and semi-unknown status to gNB if completely unknown and semi-unknown status are introduced.
· Proposal 3: Introduce the UE capability to support Rx beam sweeping factor can be less than 8 (i.e., 1, 2, 4, 6) for L3 part enhancement.
· Proposal 4: Fixed reduced Rx beam sweeping factor for L3 part enhancement could be considered if semi-unknown condition is specified.
· Proposal 5: Reduce the sample number for L3 part during unknown FR2 SCell activation. 
· Proposal 6: RAN4 to specify clear conditions for using QCL source to inter-band active serving cell if A-TRS/AP CSI-RS based L3 part enhancement is considered.
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