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1. Introduction
In last RAN#96e meeting the RRM requirements for SCell activation and deactivation in NR-U were discussed with agreements captured in [1]. In this paper, we further present our views on the remaining issues and some maintenance issues. 
2. Discussion
Based on the discussion in the last RAN4#96e meeting, the agreements and remaining issues are listed as follows:
	Interruption window length
For a single interruption, interruption window length at SCell activation does not depend on LBT failures
Interruption window starting point
The starting point of an interruption window on PCell or any activated SCell in MCG for NR standalone mode, or on PSCell or any activated SCell in SCG for EN-DC mode, shall not occur before slot n+1+  and not occur after slot n+1+ , where TX is:
	TFirstSSB  + (L1)* Trs, for known SCell activation when SCell measurement cycle is equal to, or smaller than, 160ms;
	TFirstSSB_MAX + L2,1* TSMTC_MAX for known SCell activation when SCell measurement cycle is greater than 160ms;
	TFirstSSB_MAX + L3,1* TSMTC_MAX for unknown SCell activation
Multiple interruption windows
For intra-band CA, while the SCell being activated is unknown or known with measurement cycle >160ms, up to (1+L) interruption windows are allowed during SCell activation, where L is the number of occasions that at least one SSB from SCells already activated or SCell being activated in the same band is not available before the first successful SSB transmissions subject to TSMTC_max
For inter-band CA: FFS
Inter-band CA:
Option 1: for inter-band CA, the interruption is the same as for intra-band case
Option 2: for inter-band CA, the interruption is not the same as for intra-band case, while multiple interruptions are still needed
Option 3: for inter-band CA, the interruption is not the same as for intra-band case and a single interruption applies
Extended THARQ for UEs with/without enhancedDynamicHARQ-codebook-r16 and oneShotHARQ-feedback-r16 capabilities
The related issues have been discussed a lot in previous meetings. The extension applies regardless the capabilities
Conditions for CSI reporting during SCell activation
When P/SP-CSI-RS is used for CSI report during the SCell activation, it is assumed one of the RRC parameters CO-DurationPerCell-r16, SlotFormatIndicator, and CSI-RS-ValidationWith-DCI-r16 is configured for a UE and the UE supports the corresponding capability, except for the cases when the UE cancels the reception [TS 38.213]
SCell activation requirements with respect to configuring sCellDeactivationTimer 
Do the SCell activation requirements apply for the case when sCellDeactivationTimer is not configured?
Option 1: The SCell activation requirements for NR-U do not apply when the sCellDeactivationTimer is not configured.
Option 2: The sCell activation delay requirement applies regardless of the sCellDeactivationTimer being configured or not.
Do the SCell deactivation requirements apply for the case when sCellDeactivationTimer is not configured?
Option 1: The SCell deactivation requirements for NR-U do not apply when the sCellDeactivationTimer is not configured.
Option 2: No new specification is needed for SCell deactivation requirements when SCellDeactivationTimer is not configured.
UE behaviour with respect to a configured sCellDeactivationTimer in SCell activation/deactivation
Option 1: If RAN4 is to define requirements only when sCellDeactivationTimer is configured, necessary clarification is needed that UE shall not stop sCellDeactivationTimer before UE successfully transmits the HARQ feedback for the deactivation command.
Option 2: No such clarification is needed, even if the requirements apply only when sCellDeactivationTimer is configured





Interruptions for Inter-band CA
One of the remaining issues is the interruptions for inter-band CA scenarios. It was agreed that multiple interruption windows are allowed for intra-band CA due to AGC. For each AGC attempts, it includes RF tuning and AGC adjusting processes. For inter-band CA, the AGC is not needed but the RF tuning will cause interruption to activated inter-band SCells. But what is different from legacy UE, when UE fails to adjust AGC due to unavailable SMTC, UE need to re-tuning its RF back, otherwise, it will cause interruption to the activated serving cells in the same band. We further consider the following two cases to analyze the interruptions for inter-band CA:
Case 1: There is at least one active serving Cell in the band where the SCell is being activated.  
For this case, as analyzed above, when UE fails to adjust AGC due to unavailable SMTC, UE need to retuning its RF back, otherwise, it will cause continuous interruption to the activated serving cells in the same band. Thus compared to the legacy case, UE need to preform one more RF tuning which means for inter-band CA, it will cause two interruption windows for each AGC failure as shown in Fig. 1.
 [image: ]
Fig.1 Interruption window for inter-band CA
Proposal 1: For inter-band CA when there is at least one active serving Cell in the band where the SCell is being activated, it will cause two interruption windows for each AGC failure.
For the interruptions to the serving cells in the same band, whether the addition RF tuning shall be considered should be further discussed as the requirements for interruption length only consider one RF tuning the AGC adjusting. 
Proposal 2: For the interruptions to the serving cells in the same band, whether to include the addition RF tuning should be further discussed.

Case 2: There is no active serving Cell in the band where the SCell is being activated.  
For this case when there is no active serving Cell in the band. For each AGC failure, it should be further discussed whether UE need to tune the RF back. If UE doesn’t retune the RF back as there is no active serving Cell in the same band, it won’t cause interruptions to the inter-band serving Cell, but the drawback is that it will lead to unnecessary power consumptions.
Proposal 3: When there is no active serving Cell in the band where the SCell is being activated, whether to consider the additional RF tuning should be further discussed.
Applicability related to sCellDeactivationTimer 
Another remaining issue is about the applicability related to sCellDeactivationTimer, which has been discussed for several meetings. The benefits to guarantee that the timer is configured in activation and deactivation process is clear that UE could terminate the activation and deactivation process automatically when the timer expires. Objecting companies think is should rely on the reschedule of NW to overcome the overlong delay of HARQ transmission. However, from our understanding, if UE fails to transmit the HARQ feedback due to LBT failure, it means the channel is with high traffic load and high LBT failure possibility, thus it is not reliable to completely reply on the re-schedule from NW. 
Observation 1: The benefits to clear to guarantee that the timer is configured in the activation and deactivation process, as the self-terminated mechanism is needed when the re-schedule of NW is not reliable with high LBT failure possibility.
The main concern from companies is that the sCellDeactivationTimer is optionally configured by NW in legacy case, but the proposal is to force the NW to configure the timer. From our understanding, necessary designs and considerations are made in different WGs to overcome the impact of LBT procedure in shared spectrum, and these designs and additional mechanism exist no matter the channel is in high traffic load or not. We don’t see the need to make sure that all the extra designs for shared spectrum could be removed and it is completely equal to the legacy case when there is few LBT failure. So it is not a problem to forth the NW to configure the sCellDeactivationTimer at least we didn’t see the harm to do so.
For the issue related to when UE should stop the timer in the deactivation process, as we have analyzed in our paper and during the meeting, the proposal is not to introduce new behavior but to make necessary clarification which could be considered as corner cases for licensed operation but is necessary for shared spectrum. Some companies raised concerns during the meeting about the proposal, thus we rephrase the proposal to clearly present our views as follows:
“If RAN4 is to define requirements only when sCellDeactivationTimer is configured, necessary clarification is needed that UE shall not stop sCellDeactivationTimer before UE successfully transmits the HARQ feedback for the deactivation command when sCellDeactivationTimer has not expires.”
It is because there is no clear definition about the exact time that UE should stop the timer, so it means when UE receives the deactivation command, UE would choose to stop the timer even the timer has not expired. Under this case, there is no benefit to force NW to configured the timer.
Observation 2: The existing requirements don’t define the exact time the UE should stop sCellDeactivationTimer, which means when UE receives the deactivation command, UE would choose to stop the timer even the timer has not expired. Under this case, there is no benefit to force NW to configured the timer.
So our proposal is to avoid this case to make sure that UE shall not stop sCellDeactivationTimer before UE successfully transmits the HARQ feedback for the deactivation command when sCellDeactivationTimer has not expires. In this way, we could make sure that the UE could deactivate the SCell automatically when the timer expires in an overlong HARQ delay. 
Proposal 4: If RAN4 is to define requirements only when sCellDeactivationTimer is configured, necessary clarification is needed that UE shall not stop sCellDeactivationTimer before UE successfully transmits the HARQ feedback for the deactivation command when sCellDeactivationTimer has not expired.
Maintenance
As agreed in RAN4#96e meeting, the interruptions for intra-band CA are defined as follows:
	For intra-band CA, while the SCell being activated is known or unknown with measurement cycle greater than 160ms, up to 1+L interruption windows are allowed during SCell activation, where L = L2,1 for known SCell and L = L3,1  for unknown SCell. For a single interruption (L=0), interruption window length at SCell activation does not depend on DL CCA failures.



However, for an unknown SCell, the total interruption windows could be 2+L3,1, thus L for unknown SCell shall be 1+L3,1.
Proposal 5: 
For intra-band CA, while the SCell being activated is known or unknown with measurement cycle greater than 160ms, up to 1+L interruption windows are allowed during SCell activation, where L = L2,1 for known SCell and L = 1+L3,1  for unknown SCell. For a single interruption (L=0), interruption window length at SCell activation does not depend on DL CCA failures.
Another issue is about the interruption window length, as captured in the agreed CR and the WF, for a single interruption (L=0) the interruption length does not depend on CCA failure. However, for the interruption caused by CCA failure (L>0), whether to considered the additional interruption due to RF tuning back should be further discussed as mentioned in proposal 2 . 
3. Conclusions
Proposal 1: For inter-band CA when there is at least one active serving Cell in the band where the SCell is being activated, it will cause two interruption windows for each AGC failure.
Proposal 2: For the interruptions to the serving cells in the same band, whether to include the addition RF tuning should be further discussed.
Proposal 3: When there is no active serving Cell in the band where the SCell is being activated, whether to consider the additional RF tuning should be further discussed.
Observation 1: The benefits to clear to guarantee that the timer is configured in the activation and deactivation process, as the self-terminated mechanism is needed when the re-schedule of NW is not reliable with high LBT failure possibility.
Observation 2: The existing requirements don’t define the exact time the UE should stop sCellDeactivationTimer, which means when UE receives the deactivation command, UE would choose to stop the timer even the timer has not expired. Under this case, there is no benefit to force NW to configured the timer.
Proposal 4: If RAN4 is to define requirements only when sCellDeactivationTimer is configured, necessary clarification is needed that UE shall not stop sCellDeactivationTimer before UE successfully transmits the HARQ feedback for the deactivation command when sCellDeactivationTimer has not expired.
Proposal 5: 
For intra-band CA, while the SCell being activated is known or unknown with measurement cycle greater than 160ms, up to 1+L interruption windows are allowed during SCell activation, where L = L2,1 for known SCell and L = 1+L3,1  for unknown SCell. For a single interruption (L=0), interruption window length at SCell activation does not depend on DL CCA failures.
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