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1	Introduction
In RAN4#106 meeting, a WF on Rel-18 eFeRRM [1] was approved. In this contribution, we discuss the L3 enhanced requirements for FR2 SCell activation delay reduction.
[bookmark: _Hlk131754871]Table 1. Summary for candidate solutions for FR2 unknown SCell activation enhancement
	Enhancement part
	Issue index in topic summary (R4-2302769)
	Enhancement solution
	RAN4 decision on whether to continue discuss this enhancement solution in R18?

	L3 part
	Issue 1-1-1, Issue 1-1-1a
	New sub-states for known/unknown state for FR2 SCell
	Discussed in CR stage

	
	Issue 1-1-2/1-1-3/1-1-4/1-1-5/1-1-6
	New measurement status indication or report for FR2 SCell activation enhancement
	Yes, continue discussion

	
	Issue 1-2-1
	Beam sweeping factor enhancement in L3 part (not related with WI of FR2 multi-Rx chain DL reception)
	Yes, continue discussion

	
	Issue 1-3-1/1-3-2
	enhancement of “TFirstSSB_MAX + 15*TSMTC_MAX” part (sample reduction)
	Deprioritized

	
	Issue 1-3-3
	Enhancement of “8*Trs” part
	Merged to issue 1-2-1/2-1-1

	
	Issue 1-4-2
	RS and QCL information related enhancement for FR2 unknown SCell activation
	Deprioritized

	
	Issue 1-4-1/Issue 1-4-3
	RS and QCL information related enhancement for FR1 unknown SCell activation
	Yes, continue discussion

	
	Issue 1-5-1/1-5-2
	Ending point of Scell activation of unknown case in FR2
	Deprioritized

	
	Issue 1-6-1
	use SSB periodicity (e.g. 20ms) instead of SMTC periodicity for FR2 unknown SCell activation
	Yes, continue discussion


2	Discussion
Further unknown SCell scenario classification
How L3 report can be configured and triggered during Scell activation procedure needs to be discussed, which could lead to different delay requirements. In our view, UE should report L3 report based on Network’s configuration, and the reports should be triggered by or after Scell activation command
Issue 1-1-3: FFS on how to configure/trigger/report L3 measurement results for unknown FR2 SCell activation enhancement
NW configure the measurement report for the SCell to-be-activated by RRC message, and the measurement report is triggered by or after the SCell activation command. NW can provide one or more measurement report configurations for aperiodic reporting in RRC, or trigger RSRP report via MAC-CE along with scell activation command. Send LS to RAN1/2 asking for the solution to transmit the valid L3 measurement report upon receiving the SCell activation command.
Proposal 1:　RAN4 decide to trigger to report L3 measurement by or after SCell activation command. Signalling design can be up to RAN1/2.
For unknown Scell, UE has not measured on the target Scell, or does not send a valid L3-RSRP measurement report before receiving SCell activation command. For different cases, the requirements for Scell activation delay can be different. UE needs to justify whether the L3 report is still valid during SCell activation delay, e.g., the report is no longer than 5 seconds before SCell activation command. Or the network assists UE to report valid L3 report with SSB index during SCell activation delay, e.g., network can trigger/configure UE sends L3 measurement report with SSB index to network after SCell activation command.
Issue 1-1-4: If measurement results are available, the UE will report them to the NW. How to determine the measurement result is available?
No need to define criteria to determine the L3 measurement result is available or not for FR2 unknown SCell activation enhancement. UE can follow the existing reporting criteria. 
Proposal 2: No need to define criteria to determine the L3 measurement result is available or not for FR2 unknown SCell activation enhancement.
Issue 1-1-5: FFS on necessity of L3 measurement reporting if UE has no valid measurement results?
From UE perspective, the measurement results should be valid once they are reported. There is no necessity of L3 measurement reporting if UE has no valid measurement results.
Proposal 3: The measurement results should be valid to network once UE reported them.
Issue 1-1-6: 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.
	Scenario 1: 
· UE report L3 measurement report with SSB ID while following existing FR2 Scell activation delay requirement. However, UE does not receive TCI activation command with reported SSB ID. 
· UE does not report L3 measurement, UE does not support the optional UE capability, or UE support the optional UE capability, but the applicability rule is not met.
· UE expect to follow existing Scell activation delay requirements for unknown FR2 Scell.
Scenario 2: 
· UE report L3 measurement report with SSB ID while following FR2 Scell activation delay requirement with enhanced measurements. However, UE does not receive TCI activation command with reported SSB ID. 
· UE does not report L3 measurement and UE support the optional UE capability and the applicability rule is met
· UE expect to follow Scell activation delay requirement with enhanced measurements for unknown FR2 Scell. 
Scenario 3: 
· If UE receive TCI command with reported SSB ID then UE should skip performing either existing measurement or enhanced measurement and jump to TCI activation process.


As discussed in last meeting, companies pointed out that it is up to NW decision whether reported measurement results with SSB ID is used for TCI activation. If valid L3 measurement results are reported after Scell activation command and before TCI activation, at least L3 parts can be skipped. For L1 parts, if the reported SSB with indexes becomes not detectable and UE receives TCI activation command with reported SSB ID, L1 measurement procedure can be skipped, i.e., network can perform TCI activation after valid L3 measurement results are reported. 
Proposal 4: If valid L3 measurement results are reported after Scell activation command and before TCI activation, L3 parts and L1 parts can be skipped. FFS the side conditions.
Beam related enhancement for L3 part 
	Agreement for issue 1-2-1 and 2-1-1
· For unknown FR2 SCell activation enhancement, introduce the UE capability to support Rx beam sweeping factor can be less than 8 for cell detection part of L3 and SSB based L1-RSRP measurement.
· if UE has full set (N=8) of beam sweeping during AGC settling part in L3.
· Beam sweeping factor capability of X1 for cell detection part (X1*Trs) of L3 and beam sweeping factor capability of X2 for SSB based L1-RSRP measurement
· FFS on capability indication for X1 and X2  
· Note: above enhancement only applies for FR2 unknown SCell activation enhancement



In last meeting RAN4 agreed to introduce the UE capability to support Rx beam sweeping factor can be less than 8 for cell detection part of L3 and SSB based L1-RSRP measurement. 
About beam sweeping factor capability of X1 for cell detection part (X1*Trs) of L3 and beam sweeping factor capability of X2 for SSB based L1-RSRP measurement, we think they are independent with each other and X1 and X2 can be selected from a set of candidate Rx beam sweep factors based on UE capability, e.g., {1, 2, 4, 6, 8}, just like beam sweep factors for HST or FR2 positioning. For conditions to apply beam sweeping factor enhancement, we think network can assist UE to decide whether the reported UE capability can apply for different sub-cases of unknown state, e.g., by configured explicit indication.
Proposal 5: Beam sweep factors X1 and X2 are independent with each other, and network can assist UE to decide whether the reported UE capability can apply by configured explicit indication.
RS related enhancement for L3 part
	Issue 1-4-1: For FR1 SCell activation enhancement, FFS the feasibility of configuring QCL type C information from FR1 inter-band active serving cell
· Proposals
· Option 1 (Apple):
· RAN4 to consider the activation enhancement of unknown FR1 SCell in inter-band case with two possible alternatives:
· Alt 1: expand the definition of QCLed-typeC to indicate the RTD between the SCell being activated and the inter-band active serving cell is within a small range, e.g., ±260ns. RAN4 needs to check with RAN1 for this solution.
· Alt 2: introduce an indication from network to UE to indicate which inter-band active serving cell or which SSB on inter-band active serving cell can be used as timing source for the SCell being activated. RAN4 needs to check with RAN2 for this solution.
· Option 2 (Nokia): 
· We suggest discussing the feasibility of reusing timing information to target unknown inter-band FR1 SCell in R18 Network Energy Saving WI. 
· Option 3 (CTC):
· Reusing timing information to target unknown FR1 SCell from an FR1 inter-band active serving cell can enhance SCell activation delay obviously and provide better user experience. From our perspective, the feasible scenarios exist in practical deployment network, for example, 800M+900M (n5+n8) inter-band CA, 1.8G+2.1G (n3+n1) inter-band CA, etc.
· Option 4 (Huawei):
· RAN4 to discussion following options to indicate the conditions that the RTD/power difference between the to-be-activated SCell and an inter-band serving cell is within 260ns/6dB
· Inter-band QCL-ed typeC 
· Dedicated indication
· Option 5 (vivo):
· For the case when target unknown FR1 SCell is configured with its own SSB, NW can configure A-TRS, which is QCL-Ced to the SSB of an inter-band active serving cell, for fast activation of this SCell. RAN4 will specify RRM requirements for this case in R18 efeRRM WI.

Issue 1-4-3: RS related enhancement of FR1 unknown SCell activation
· Proposals
· Option 1 (Apple):
· RS related enhancement of FR1 unknown SCell activation shall be discussed after RAN concluding issue 1-4-1.
· Option 2 (China Telecom):
· Under practical deployment scenarios, A-TRS can be used in inter-band unknown FR1 SCell activation scenario with the configuration of related QCL information between A-TRS and RS of inter-band active serving cell.
· Option 3 (Huawei):
· In FR1, A-TRS based fast SCell activation can apply when following condition is met, and the delay can be reduced to TFirstATRS+ 5ms:
· The RTD/power difference between the to-be-activated SCell and an inter-band serving cell is within 260ns/6dB
· Option 4 (vivo):
· Whether UE supports the enhanced fast SCell activation for an unknown FR1 SCell with SSB, which is  based on inter-band cross-carrier QCL-C indication, can be a new UE capability different from ScellwithoutSSB.  
· For UE supporting such capability, and gNB has provided such cross-carrier QCL-C indication to the UE, 
· AGC adjustment for cell detection and coarse timing info acquisition can be based on the A-TRS, similar to the fast SCell activation for the known SCell, i.e. Tactivation_time = TFirstATRS + Tgap + TATRS + 5ms and
· RRM requirements are only defined when the A-TRS of the SCell to be activated meets Es/Iot > -2dB, and
· UE reports CQI based on default QCL assumption, i.e. SSB, before TCI state is configured on the SCell, and
· UE may assume the SSB of the SCell and the A-TRS are QCLed with type-A.



For FR2 unknown case, it may be hard to acquire the first aperiodic RS before achieving the cell timing information. For FR1 SCell activation enhancement, it is still FFS that the feasibility of configuring QCL type C information from FR1 inter-band active serving cell
If the triggered A-TRS is QCL-ed TypeC and/or TypeD with the SSB of inter-band SpCell or one of inter-band active serving cell, such timing uncertainty can be removed by obtaining coarse timing information and/or beam information via associated RS. RAN4 need further discussion on the conditions that the RTD, power difference, and frequency separation between the to-be-activated SCell and an inter-band serving cell are within some thresholds, e.g., RTD within ±260ns, power difference within 6dB and/or frequency separation within 800MHz. And possible UE capabilities for different conditions can be also discussed.  
Proposal 6：For FR1 SCell activation enhancement, further discuss conditions that the RTD, power difference and/or frequency separation between the to-be-activated SCell and an inter-band serving cell are within some thresholds.
3	Conclusion
Proposal 1:　RAN4 decide to trigger to report L3 measurement by or after SCell activation command. Signalling design can be up to RAN1/2.
Proposal 2: No need to define criteria to determine the L3 measurement result is available or not for FR2 unknown SCell activation enhancement.
Proposal 3: The measurement results should be valid to network once UE reported them.
Proposal 4: If valid L3 measurement results are reported after Scell activation command and before TCI activation, L3 parts and L1 parts can be skipped. FFS the side conditions.
Proposal 5: Beam sweep factors X1 and X2 are independent with each other, and network can assist UE to decide whether the reported UE capability can apply by configured explicit indication.
Proposal 6：For FR1 SCell activation enhancement, further discuss conditions that the RTD, power difference and/or frequency separation between the to-be-activated SCell and an inter-band serving cell are within some thresholds.
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