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Introduction
At RAN4#106 meeting, the down scoping of candidate solutions was discussed, and the following table was agreed in the WF for FR2 unknown SCell activation enhancement [1]. In this contribution, we will continue the discussion on the issues remaining in the scope.
RAN4#106 Agreement:
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--remove

	
	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


 
Discussion
At RAN4#105 meeting, it was agreed the UE can report [a valid L3 measurement result] after SCell activation command. Pending on the report, the solutions to reduce the FR2 unknown SCell activation delay could be different.  In the following, we are discussing the sub-cases with and without such reporting to reduce the FR2 unknown SCell activation delay.
Agreement in RAN4#105:
· FFS whether to define new sub-states for known/unknown state for FR2 SCell
· Discuss the following sub-cases to reduce FR2 SCell activation delay for unknown case
· UE reports [a valid L3 measurement result] after SCell activation command
· UE does not report [a valid L3 measurement result] after SCell activation command
· Note: the categorization above does not limit potential enhancements
Sub-case1: UE reports after SCell activation command 
This case was motivated by utilizing the latest measurements at the UE. The timeline for SCell activation procedure with such UE reporting is illustrated in Fig.1. The details of the measurement report are FFS.


Fig.1 Timeline for FR2 unknown SCell activation
In last meeting, moderator suggested discussing at least the following issues regarding to the L3 measurement report. 
Issue 1-1-3: FFS on how to configure/trigger/report L3 measurement results for unknown FR2 SCell activation enhancement
Suggestion for next meeting discussion:
· This is the first meeting to discuss this issue and proposals are quite diverse. Please focus the discussion on following aspects:
· How and when to configure L3 measurement report: via RRC in SCell addition or other? Any difference between periodic or aperiodic reporting configuration?
· How to trigger L3 measurement report: by SCell activation command or by other MAC-CE independent from SCell activation command? 
· How to report L3 measurement result: by L3 RRC or L2 MAC CE or L1 UCI? How to get the UL grant for report via L2 MAC CE or L3 RRC?
· Whether needs LS to check with RAN1/2?
In order to enable the L3 measurement report after SCell activation command, the network need configure the UE to report the latest measurement result if any. This can be an event-triggered reporting configured via RRC message e.g. RRC reconfiguration message adding the SCell. The UE may evaluate if there is any L3 measurement report to send when activating the SCell. 
Proposal 1: Network configures the UE to report the L3 measurement result after SCell activation command.    
As the intention of the L3 measurement report is to inform network the latest measurement result of SCell so that it can be activated as if known, it is sufficient to send an aperiodic report after SCell activation command. Periodic reporting can be helpful if being configured before SCell activation. Then the UE would be able to transmit the L3 measurement reporting periodically which can keep the SCell always in known state. But this has been supported pending on network configuration. In any case, the L3 measurement report after SCell activation command can be an aperiodic reporting. 
Proposal 2: The L3 measurement report after SCell activation command is an aperiodic reporting.
When the UE receives the configuration for the L3 measurement report after SCell activation command, the report can be triggered by SCell activation command when activating an unknown SCell. An FR2 unknown SCell may include the following cases where the UE may report after SCell activation command:
· Case 1: UE has a valid L3 measurement result with SSB index for the SCell, but not able to send the L3 reporting before SCell activation command.  
· Case 2: UE has transmitted a valid L3 measurement report with SSB index before SCell activation command but not within the period of 4s. 
· Case 3: UE has transmitted a valid L3 measurement report with SSB index before SCell activation command within the period of 4s, but the reported SSBs with indexes becomes not detectable at the time SCell activation.
As the UE shall be able to measure the deactivated SCell once it is configured, given a certain time period in Case 1, the UE is able to acquire a valid L3 measurement result on the SCell with SSB index and transmit it immediately after SCell activation command. For Case 3, the UE shall also send the valid L3 measurement result after SCell activation command to inform a detectable SSB. However, for case 2, if the reported SSB remains detectable, it can still be considered as valid beam information by network irrespective of the time restriction. The UE does not have to send the L3 measurement report after SCell activation command.  In our view, the L3 measurement report after SCell activation command shall be triggered for Case 1 and Case 3. 
Proposal 3: The L3 measurement report after SCell activation command shall be triggered when
· UE has a valid L3 measurement result with SSB index for the SCell, but not able to send the L3 reporting before SCell activation command, or  
· UE has transmitted a valid L3 measurement report with SSB index before SCell activation command within the period of 4s, but the reported SSBs with indexes becomes not detectable at the time SCell activation.
Under these conditions, the L3 measurement report after SCell activation command can be triggered via existing SCell activation command. As the enabling of such L3 measurement report is indicated in RRC configuration of the SCell, the UE is able to determine if the L3 measurement report shall be sent after receiving the legacy SCell activation command. It is unnecessary to define new MAC command. 
Proposal 4: The L3 measurement report after SCell activation command is triggered by legacy SCell activation command. 
Regarding to the measurement reporting after SCell activation command, it is FFS what is reported to the network. We believe it is reasonable to report a valid L3 measurement result of the SCell, which is equivalent to the L3 measurement report for activating a known SCell. Although “valid” has been used in existing spec, it is unclear what “valid” means in terms of measurement performance. In our understanding, the L3 measurement is considered valid only if it fulfills the measurement requirement for a deactivated SCell as specified in TS38.133 Table 9.2.5.2-4. 
Proposal 5: The UE shall report a valid L3 measurement result after SCell activation command.
Proposal 6: The L3 measurement report is considered as valid only if it fulfils the measurement requirement for a deactivated SCell as specified in TS38.133 Table 9.2.5.2-3 (for FR1) and Table 9.2.5.2-4 (for FR2).
This valid L3 measurement report after SCell activation command provides network the DL beam information of the SCell which is equivalent to the latest L3 measurement reporting in a known SCell. Therefore, the following activation steps can be the same as activating a known SCell hence AGC, cell search and L1-RSRP measurement are not needed. The TCI and SP/P-CSI-RS activation are based on the valid L3 measurement report after SCell activation command.
Observation #1: If the UE has sent a valid L3 measurement report after SCell activation command, AGC, cell search and L1-RSRP measurement are not needed.
Proposal 7:  The unknown SCell shall be activated as if it is known and existing SCell activation delay requirement applies, if the UE sends a valid L3 measurement report after SCell activation command. 
In R17 fast SCell activation, A-TRS can be triggered if the UE has sent a valid measurement report for the SCell within a certain time period i.e. the SCell is known. Similarly, the network can also trigger A-TRS based on the received valid L3 measurement report after SCell activation to speed up the AGC and time/frequency synchronization. In this case, A-TRS for fast SCell activation in R17 can be activated in TCI activation command.
Proposal 8: A-TRS for fast SCell activation can be triggered based on the valid L3 measurement report after SCell activation command. 
It is also possible the UE may not have a valid L3 measurement result at the time of SCell activation command. This may happen e.g. when the SCell is blindly added to the CA list or the UE has not measured the SCell sufficiently. In this case, the UE may not send any report after SCell activation command and fall back to legacy unknown SCell activation. 
However, the latest measurement status is unknown to the network. Once the reporting after SCell activation command is enabled/configured, the network may keep scheduling the UE for the L3 measurement report irrespective of the validity. Given the available UL resources, the UE may continue the measurement and provide a valid result when it is ready. This may avoid long unknown SCell activation hence reduce the activation delay. 
Proposal 9: The UE may continue the measurement and report a valid L3 measurement result when it is ready, if there is no valid L3 measurement result at the time of SCell activation. 
If the activation steps above could be aligned, we need further discuss how to transmit the latest L3 measurement information upon receiving the SCell activation command. There was a proposal to use MAC message. The other alternatives could be using RRC signaling or DCI-based scheduling. We believe this should be discussed in RAN1/2 so we recommend sending LS to RAN1/2 asking for the feasible solution.
Proposal 10: Send LS to RAN1/2 asking for the solution to transmit the valid L3 measurement report upon receiving the SCell activation command. 
Sub-case2: UE does not report after SCell activation command
There are still the worst case where the UE does not have a valid L3 measurement result or even not detect the SCell at SCell activation e.g. SCell is activated immediately after configuration. In this case, the UE would have to start from AGC and cell search to acquire the DL beam information. 
Beam sweeping factor reduction
In last meeting, the following is agreed to allow the UE to indicate the capability in support of a smaller Rx beam sweeping factor X1 for cell detection (X1*Trs) and X2 for SSB based L1-RSRP measurement. It is FFS if the two factors need to be indicated separately or one value in combination of the two would be sufficient. 
Issue 1-3-3: enhancement of “8*Trs” part of current FR2 unknown SCell activation delay
Agreement:
· To keep “X1*Trs” part of current FR2 unknown SCell activation delay in the delay requirement for FR2 SCell activation enhancment.
· X1 can be less than 8 in the beam sweeping factor reduction discussion for cell detection stage in L3 part based on UE capability.
Issue 1-2-1: Beam sweeping factor enhancement in L3 part of FR2 unknown SCell activation (not related with WI of FR2 multi-Rx chain DL reception)
Issue 2-1-1: 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:
· 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  
From network point of view, the L3 part and L1-RSRP measurement are to acquire the beam information of the to-be-activated SCell. What the network expects is the valid L1-RSRP report which is used to determine the TCI state and it is not aware how long the UE spends in each of the activation steps. If the UE indicates X1 and X2 separately or (X1+X2) makes no difference to the network, as in the end the expected time to receive the L1-RSRP reporting are the same (as shown in Fig.2). Therefore, the UE shall at least inform the sum of X1 and X2 to network. It is up to UE implementation if they are separately indicated or only the sum of X1 and X2.


Fig.2 Smaller beam sweeping factor for unknown SCell activation
Observation #2: What the network expects is the valid L1-RSRP report which is used to determine the TCI state.
Observation #3: If the UE indicates X1 and X2 separately or (X1+X2) makes no difference to the network, as in the end the expected time to receive the valid L1-RSRP reporting are the same.
Proposal 11: The UE shall at least inform the sum of X1 and X2 to network. It is up to UE implementation if they are separately indicated or only the sum of X1 and X2.

RS related enhancements for L3 part
In last meeting, companies preferred continuing the discussion on reusing the timing/frequency synchronization of PCell for activating an inter-band SCell. Although the SSB-less scenario has been down scoped from this WI, the key issues are the same irrespective of with SSB and without SSB transmission, i.e. if it is feasible and under what conditions it is feasible to reuse the PCell time/frequency synchronization for an FR1 inter-band SCell.  Therefore, the feasibility study is needed to identify the conditions when the PCell time/frequency synchronization can be reused for an FR1 inter-band SCell.
Observation #4: Irrespective of with SSB and without SSB transmission, the key issue is the same i.e. if it is feasible and under what conditions it is feasible to reuse the PCell time/frequency synchronization for an FR1 inter-band SCell.
Proposal 12: The feasibility study is needed to identify the conditions when the PCell time/frequency synchronization can be reused for an FR1 inter-band SCell.
In Network energy saving WI, we propose the methodology for studying the feasibility of reusing the PCell time/frequency synchronization for an FR1 inter-band SCell [2]. The outcome of the feasibility study shall also be applied to the SCell activation delay reduction for activating an FR1 inter-band SCell in this WI.  
Proposal 13: The outcome of the feasibility study in Network Energy Saving WI shall be applied to the SCell activation delay reduction for activating an FR1 inter-band SCell in this WI.
Conclusion
This contribution discusses the L3 part enhancement for FR2 SCell activation delay reduction. The observations and proposals are summarized as below:  
Proposal 1: Network configures the UE to report the L3 measurement result after SCell activation command.    
Proposal 2: The L3 measurement report after SCell activation command is an aperiodic reporting.
Proposal 3: The L3 measurement report after SCell activation command shall be triggered when
· UE has a valid L3 measurement result with SSB index for the SCell, but not able to send the L3 reporting before SCell activation command, or  
· UE has transmitted a valid L3 measurement report with SSB index before SCell activation command within the period of 4s, but the reported SSBs with indexes becomes not detectable at the time SCell activation.
Proposal 4: The L3 measurement report after SCell activation command is triggered by legacy SCell activation command. 
Proposal 5: The UE shall report a valid L3 measurement result after SCell activation command.
Proposal 6: The L3 measurement report is considered as valid only if it fulfils the measurement requirement for a deactivated SCell as specified in TS38.133 Table 9.2.5.2-3 (for FR1) and Table 9.2.5.2-4 (for FR2).
Observation 1: If the UE has sent a valid L3 measurement report after SCell activation command, AGC, cell search and L1-RSRP measurement are not needed.
Proposal 7:  The unknown SCell shall be activated as if it is known and existing SCell activation delay requirement applies, if the UE sends a valid L3 measurement report after SCell activation command. 
Proposal 8: A-TRS for fast SCell activation can be triggered based on the valid L3 measurement report after SCell activation command. 
Proposal 9: The UE may continue the measurement and report a valid L3 measurement result when it is ready, if there is no valid L3 measurement result at the time of SCell activation. 
Proposal 10: Send LS to RAN1/2 asking for the solution to transmit the valid L3 measurement report upon receiving the SCell activation command. 
Observation #2: What the network expects is the valid L1-RSRP report which is used to determine the TCI state.
Observation #3: If the UE indicates X1 and X2 separately or (X1+X2) makes no difference to the network, as in the end the expected time to receive the valid L1-RSRP reporting are the same.
Proposal 11: The UE shall at least inform the sum of X1 and X2 to network. It is up to UE implementation if they are separately indicated or only the sum of X1 and X2.
Observation #4: Irrespective of with SSB and without SSB transmission, the key issue is the same i.e. if it is feasible and under what conditions it is feasible to reuse the PCell time/frequency synchronization for an FR1 inter-band SCell.
Proposal 12: The feasibility study is needed to identify the conditions when the PCell time/frequency synchronization can be reused for an FR1 inter-band SCell.
Proposal 13: The outcome of the feasibility study in Network Energy Saving WI shall be applied to the SCell activation delay reduction for activating an FR1 inter-band SCell in this WI.
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