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Introduction
In the last RAN4 meeting, the possible ways to reduce FR2 SCell activation delay were discussed and the WF [1] was approved. In this contribution, we provide our views on the issues in the WF for FR2 SCell activation delay reduction.
 
Discussion
Beam sweeping related enhancement
In WF, following beam sweeping related enhancements in L1 and L3 parts were proposed.
	Issue 2-2-1: Beam sweeping factor enhancement in L3 part of FR2 unknown SCell activation 
· FFS on beam sweeping factor reduction during unknown FR2 SCell activation. 
· Option 1a : The agreements on reduced RX beam sweeping factor for Rel-17 FR2 HST or positioning enhancement can be considered as baseline.
· Option 1b : Introduce the UE capability to support Rx beam sweeping factor can be less than 8 for FR2
· Option 1c : 
· RAN4 to define RX beam constant time. Where, RX beam constant time is a time duration or window within which the RX beams are assumed to be constant or non changing. Rx beam constant time to be agreed as [X=1280ms].
· If UE performed a full RX beam sweeping for a procedure, next procedures or steps fall within RX beam constant time do not need to perform RX beam sweeping.
· UE can speed up the remaining steps in SCell activation with a shorter beam scaling factor based on prior Rx beam information from the step before
· Other option is not precluded
Issue 2-3-1: Beam sweeping factor enhancement in L1-RSRP measurement of FR2 unknown SCell activation 
· FFS on beam sweeping factor reduction for L1 measurement during unknown FR2 SCell activation. 
· Option 1a : Introduce the UE capability to support Rx beam sweeping factor can be less than 8 for FR2
· Option 1b : 
· RAN4 to discuss the solutions or pre-conditions to reduce the scaling factor N1 in FR2 SCell activation.
· RAN4 to define RX beam constant time. Where, RX beam constant time is a time duration or window within which the RX beams are assumed to be constant or non changing. Rx beam constant time to be agreed as [X=1280ms].
· If UE performed a full RX beam sweeping for a procedure, next procedures or steps fall within RX beam constant time do not need to perform RX beam sweeping.
· UE can speed up the remaining steps in SCell activation with a shorter beam scaling factor based on prior Rx beam information from the step before
· Option 2: Consider reporting (rough) best Tx beam during cell detection to reduce L1-RSRP measurement delay
Issue 2-3-5: Other enhancement for L1-RSRP measurement of FR2 unknown SCell activation
FFS:
· Proposal 1: FR2 SCell activation delay requirement should be studied under the assumption that UE performs L1-RSRP measurements for a cell with different PCI from serving cell 
· Proposal 2: RAN4 to study skipping L1-RSRP measurement
· Proposal 2a: use measurement result from L3 stage for L1-RSRP reporting, if L3 measurement and L1 measurement are using same RS or QCLed type D RSs
· Proposal 2b: For the case of IBM disabled, maybe the UE would receive DL transmissions from different serving cells with the same Rx beam assumption. In such case, not any L1-RSRP measurement and report is necessary for this to-be-activated SCells if one active serving cell existing.
· Proposal 2c: UE can report the beam information based on cell search and skip the L1-RSRP procedure.


Based on the above issues, RAN4 can consider two ways to reduce beam sweeping related delay including L1-RSRP measurement. 
· Case 1. Perform L3 (cell synchronization, measurement,…) with reduced Rx beam sweeping (e.g., rough Rx beam), and then perform L1-RSRP with reduced Rx beam sweeping (e.g., narrow beam sweeping corresponding to selected rough Rx beam)
· Case 2. Perform L3 (cell synchronization, measurement,…) with full Rx beam sweeping (e.g., narrow Rx beam), and then skip the L1-RSRP procedure
For Case 1, to reduce overall delay related to Rx beam sweeping in L1 and L3, UE can perform L3 (cell synchronization, measurement,…) with a reduced Rx beam which could be a rough Rx beam. In this procedure, UE can assume the best Rx beam to the cell and the best RSRP reporting could be considered if needed. On top of the reduced Rx beam measurement procedure, UE can perform L1-RSRP measurement with reduced Rx beam which could be narrow beams corresponding to selected rough Rx beam instead of fully sweep Rx beams. For this, UE needs to report the number of reduced Rx beam to the cell. 
For Case 2, if UE performs the L3 part with fully Rx beam sweeping as narrow beams, UE can skip the L1-RSRP measurement by using the results from the L3 measurement. For this, UE should report L3 RSRP measurement to the cell. The detailed reporting procedure within FR2 SCell activation should be discussed.

· Proposal 1: Introduce enhanced Rx beam sweeping for L1 and L3 part in FR2 SCell activation with following 
· P1-1: Perform L3 (cell synchronization, measurement,…) with reduced Rx beam sweeping (e.g., rough Rx beam), and then perform L1-RSRP with reduced Rx beam sweeping (e.g., narrow beam sweeping corresponding to selected rough Rx beam)
· P1-2: Perform L3 (cell synchronization, measurement,…) with full Rx beam sweeping (e.g., narrow Rx beam), and then skip the L1-RSRP procedure

Sample number related enhancement
In WF, following the sample number related enhancements in L1 and L3 parts were proposed.
	Issue 2-2-3: Cell measurement/synchronization sample number related enhancement of FR2 unknown SCell activation
· FFS to align the understanding of cell measurement/synchronization/AGC in the existing FR2 unknown SCell activation delay requirement.
· FFS on all options for issue 2-2-3
· Option 1: RAN4 to study sample number reduction for L3 measurement/synchronization during unknown FR2 SCell activation (with -2dB SINR side condition)
· Option 1a: RAN4 to study if we can remove or reduce L3 T/F tracking time (8 Trs)
· Option 2: Based on the assumption of scaling factor 8, whether the processing latency of AGC can be reduced, should be further discussed.
Issue 2-3-3: Sample number enhancement in L1-RSRP measurement of FR2 unknown SCell activation
· FFS: the sample number of PHY filtering cannot be reduced since M=1 is used for L1-RSRP measurement in FR2 unknown SCell activation requirement.


For SCell activation, the number of samples for cell synchronization and measurement is assumed as 2. Since the side condition for SCell activation is higher than that for the general cell detection case, less sample for cell synchronization and measurement for SCell activation are available. However, L1-RSRP measurement is already considered as a single sample based measurement. 
· Proposal 2: Consider the further evaluation of cell synchronization and measurement in the L3 part with less sample than existing requirements

Measurement prioritization enhancement 
In WF, following the measurement prioritization enhancements in L1-RSRP were proposed
	Issue 2-3-4: Prioritization enhancement for L1-RSRP measurement of FR2 unknown SCell activation
FFS: 
· Proposal 1: study whether L1-RSRP measurement during SCell activation shall have higher priority over L3 measurement and whether it should be performed in non-DRX mode even DRX is configured.
· Proposal 1a: agree that L1-RSRP measurement during SCell activation shall have higher priority over L3 measurement and it should be perform in non-DRX mode even DRX is configured.


If L1-RSRP has higher priority over L3 measurement, it would help to reduce FR2 SCell activation delay. However, enhancing SCell activation delay could affect other measurement behavior. Any enhancements that affect other measurement behavior should be carefully considered.
· Proposal 3: Deprioritize prioritization enhancement for L1-RSRP that may affect other measurement behaviors

Other possible enhancements
	Issue 2-4-1: Other possible enhancement of FR2 unknown SCell activation
FFS:
· Proposal 1: Consider long term measurement or aperiodic measurement to detect target SCell before SCell activation command
· Proposal 2:
· Proposal 2a: The 3/4s time constraint of L3-RSRP reporting in known/unknown condition needs to be revisited to reduce the FR2 SCell activation delay.
· Proposal 2b: Some alignment on the up-to-date known/unknown status of the to-be-activated SCell shall be considered to determine the FR2 SCell activation delay.
· Proposal 2c (this is not only for L3 part but for the whole activation procedure): The potential to enable earlier data transmission within the activation period needs to be studied
· Proposal 3:
· Contention based random access (CBRA) can be used to activate first unknown SCell in one band.
· Proposal 4:
· Under certain condition when the timing/beam information of active serving cell on FR2 inter-band is able to be applied for to-be-activated SCell, the SCell activation delay can be further reduced (e.g., Tactivation_time=3ms).
· Proposal 5: 
· To realize energy saving, similar as scellWithoutSSB defined for intra-band CA in Rel-16, the SCell without SSB or SSB-less can be considered for inter-band CA case. The corresponding SCell activation procedure needs some update for such SCell withou SSB or SSB-less.


Based on the proposals for other possible enhancements, it would be independent of enhancement methods for the L1 and L3 parts of SCell activation delay reduction. So, RAN4 can discuss other possible enhancements after stabilizing L1 and L3 part enhancement.
· Proposal 4: Take further discussion on the other possible enhancements solution after stabilizing L1 and L3 part enhancement.

Conclusion 
In this contribution, we provide our views on the issues in the WF for FR2 SCell activation delay reduction, and we propose
· Proposal 1: Introduce enhanced Rx beam sweeping for L1 and L3 part in FR2 SCell activation with following 
· P1-1: Perform L3 (cell synchronization, measurement,…) with reduced Rx beam sweeping (e.g., rough Rx beam), and then perform L1-RSRP with reduced Rx beam sweeping (e.g., narrow beam sweeping corresponding to selected rough Rx beam)
· P1-2: Perform L3 (cell synchronization, measurement,…) with full Rx beam sweeping (e.g., narrow Rx beam), and then skip the L1-RSRP procedure
· Proposal 2: Consider the further evaluation of cell synchronization and measurement in the L3 part with less sample than existing requirements
· Proposal 3: Deprioritize prioritization enhancement for L1-RSRP that may affect other measurement behaviors
· Proposal 4: Take further discussion on the other possible enhancements solution after stabilizing L1 and L3 part enhancement.
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