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1. Introduction
In the last RAN4#97e meeting, the RRM requirements for NR-U were discussed with the agreements captured in the WF [1]. For SCell activation and deactivation requirements, no much progress had been made and there are still many open issues left. So we further provide our views in this paper.
2. Discussion
In the last RAN4#97e meeting, the core requirements for SCell activation and deactivation were discussed with following agreements: 
	RAN4#97e Agreement
Interruptions for inter-band CA
For the case when there is no already activated SCell, a single interruption applies
For the case when there is already activated SCell, interruption is FFS
The interruption window location for inter-band CA
At least for the case without any activated SCells, the starting point of an interruption window on SpCell or any activated SCell as specified in clause 8.2, shall not occur before slot n+1+   and not occur after slot n+1+ , where TX is TFirstSSB
FFS: for the case when there is an already activated SCell
Interruption length for intra-band CA
At least for the case when there is no already activated SCell, no additional RF re-tuning needs to be included
FFS: additional RF re-retuning for the case when there is already activated SCell
The interruption window location for intra-band CA
For intra-band CA, the starting point of an interruption window on SpCell or any activated SCell as specified in clause 8.2, shall not occur before slot n+1+   and not occur after slot n+1+ , where TX is:
TFirstSSB , 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
Number of interruption windows for intra-band CA
For measurement cycle ≤160 ms, while the SCell being activated is known with measurement cycle ≤ 160ms, no more than one interruption window is allowed during SCell activation
When sCellDeactivationTimer is NOT configured
Applicability of SCell activation requirements 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 requirements apply, regardless of whether or not the timer is configured
Applicability of SCell deactivation requirements 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: The requirements apply, regardless of whether or not the timer is configured
When sCellDeactivationTimer IS configured
FFS: UE behaviour with respect to the timer when sCellDeactivationTimer IS configured
 



Interruption
The interruption requirements for SCell activation were discussed for intra-band case and inter-band case. The remaining issue is about the case when there is an already activated SCell in the same band. Different from the case in licensed band, upon receiving the activation command, UE will tuning the RF before the SMTC,max for AGC tuning when AGC is needed as shown in Fig. 1. If AGC is needed, the interruption length will number of slots caused by RF tuning and the SMTC duration for AGC for the serving Cell within the same band. For the serving Cell in other bands, the interruption length is the number of slots caused by RF tuning no matter whether AGC is needed or not.
Observation 1: For operation on licensed band, only one RF tuning in considered no matter whether AGC is needed or not.
[image: ]
Fig.1 Interruption of AGC in SCell activation process in licensed band.

However, for operation on unlicensed band, things are different as the SSB could be blocked due to LBT failure. For the case that no activated Cell in the same band, one single interruption is allowed according to the agreement in the last meeting. For this case, one RF tuning is acceptable as there is no AGC issue for the Cell in the same band. But for the case when these are already activated Cell in the same band, if UE keeps RF open when the SSB is blocked due to LBT failure, at the worst case, the AGC may not suitable anymore for the Cells in the same band until next available SMTC,max when UE could fine tuning the AGC. As shown in Fig. 2a, if the SSB for AGC is not available and UE keeps the RF open without tuning it back, the AGC for all Cells in the same band maybe not suitable anymore until next available SSB. The performance degradation for intra-band CCs is not acceptable especially when the SMTC is long. As shown in Fig. 2b, when UE find that the SSB for AGC is not available after the whole SMTC duration, it will retune the RF back to guarantee the performance of the CCs in the same bands. In this way, additional interruptions caused by RF retuning applies to both intra-band CC and inter-band CC.
Observation 2: If UE keeps the RF open when the UE fails to adjust ACG due to the SSB is not available, there could be performance degradation for all intra-band CCs until next available SSB as the AGC may not suitable anymore.
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Based on the observation above, the preferred manner is to allow UE retune the RF back to guarantee the performance of the Cell in the same band. Therefore, for the case when there is already activated SCell, additional interruption for additional RF tuning is allowed when the SMTC occasion is not available until the first available SMTC occasion.
Proposal 1: For the case when there is already activated SCell within the same band, additional interruption for additional RF tuning is allowed when the SMTC occasion is not available until the first available SMTC occasion.
The proposed text for inter-band CA is shown as follows:
	Clause 8.3A.2
For inter-band CA, no more than one interruption window is allowed during the SCell activation when there is no activated SCell in the same band as the SCell being activated. When there is activated SCell in the same band as the SCell being activated and while the SCell being activated is unknown or known with measurement cycle greater than 160ms, up to 2*L+1 interruption windows are allowed during SCell activation, where L = L2,1 for known SCell and L = L3,1  for unknown SCell.



For inter-band CA, the corresponding changes are proposed as follows:
	Clause 8.3A.2
For intra-band CA, while the SCell being activated is known with measurement cycle equal to or smaller than 160ms, no more than one interruption window is allowed during SCell activation, and while the SCell being activated is unknown or known 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. The length of the interruption window is defined in Table 8.2.2.2.2-3 for up to L interruption windows, and the length for other interruption winodws are defined in Table 8.2.2.2.2-2. For a single interruption (L=0), interruption window length at SCell activation does not depend on DL CCA failures.




Clause 8.2.2.2.2 new table 

Table 8.2.2.2.2-3: Interruption duration for SCell activation/deactivation for intra-band CA on the carrier with CCA
	[image: ]
	NR Slot length (ms)
	Interruption length (slots)

	0
	1
	2 + TSMTC_duration * 

	1
	0.5
	2 + TSMTC_duration * 

	2
	0.25
	4 + TSMTC_duration * 

	3
	0.125
	8 + TSMTC_duration * 

	NOTE 1:	TSMTC_duration measured in subframes is
	- the longest SMTC duration among all above active serving cells and the SCell being activated when one SCell is activated;
	- the longest SMTC duration among all active serving cells in the same band when one SCell is deactivated.
NOTE 2:	 is as defined in TS 38.211 [6].







sCellDeactivationTimer
This issue has been discussed for many meetings without much progress. First of all, the motivation and advantage of configuring the timer in the SCell activation and deactivation process is clear according to previous discussions. When UE suffers the UL LBT failure and fail to HARQ feedback for the activation and deactivation command, there is no self-termination manner from UE side other than rescheduling by NW. If the timer is not configured, is it hard to decide whether or when the NW will reschedule the HARQ retransmission, so it is not possible to assume that UE will permanently wait for the HARQ retransmission in the activation / deactivation process. So it is up to UE implementations to terminate the process by itself as we have not define any limits or scheme for this case from RAN4’s perspective. It the timer is configured by the NW, it will establish consistent understanding on when UE will abandon the process.
Observation 3: UE would terminate the activation / deactivation process by itself by sCellDeactivationTimer.
Opponent companies explained that NW could reschedule the HARQ transmission or send the deactivation command to terminate the process. However, from our understanding, the essential issue doesn't change. If the UE suffers the UL LBT failure, it is also likely that DL LBT failure will happen when NW reschedules the retransmission or deactivation command. Even if the NW could reschedule the retransmission without DL LBT failure, the UL issue for HARQ retransmission of the HARQ for the new deactivation command is still there.
Observation 4: The issue cannot be solved by relying on NW rescheduling the HARQ retransmission or sending a new deactivation command.
Based on observation 3 and 4, it is suggested that the SCell activation/deactivation requirements for NR-U do not apply when the sCellDeactivationTimer is not configured.
Proposal 2: It is suggested that the SCell activation/deactivation requirements for NR-U do not apply when the sCellDeactivationTimer is not configured.

Another issue is the UE behavior when the sCellDeactivationTimer is configured. We have explained the issue for several meetings, but opponent companies didn't clearly explain the reason even they supports the requirements do not apply when the timer is not configured. We analyse the issue again in details in this paper. 
It could be observed from TS 38.321 that when deactivation command is received, UE will just stop the timer even it is still running. The two cases are considered together because the dropping of HARQ feedback is rarely happened. But for NR-U, it is quite common that the HARQ feedback is blocked due to LBT. Therefore, even if the sCellDeactivationTimer is configured, the UE could still get stuck in the process without clarifications.
	TS 38.321
1>	else if an Scell Activation/Deactivation MAC CE is received deactivating the Scell; or
1>	if the sCellDeactivationTimer associated with the activated Scell expires:
2>	deactivate the Scell according to the timing defined in TS 38.213 [6];
2>	stop the sCellDeactivationTimer associated with the Scell;




Observation 5: UE will still get stuck in the deactivation process even if the sCellDeactivationTimer is configured as the sCellDeactivationTimer will be stopped immediately when the deactivation command is received.
Proposal 3: UE shall not stop sCellDeactivationTimer before UE successfully transmits the HARQ feedback for the deactivation command when sCellDeactivationTimer has not expired. 
Proposal 4: If there are agreements based on consensus, RAN2 should be informed and the corresponding changes should be made in RAN2 spec.

3. Conclusions
Observation 1: For operation on licensed band, only one RF tuning in considered no matter whether AGC is needed or not.
Observation 2: If UE keeps the RF open when the UE fails to adjust ACG due to the SSB is not available, there could be performance degradation for all intra-band CCs until next available SSB as the AGC may not suitable anymore.
Proposal 1: For the case when there is already activated SCell within the same band, additional interruption for additional RF tuning is allowed when the SMTC occasion is not available until the first available SMTC occasion.
Observation 3: UE would terminate the activation / deactivation process by itself by sCellDeactivationTimer.
Observation 4: The issue cannot be solved by relying on NW rescheduling the HARQ retransmission or sending a new deactivation command.
Proposal 2: It is suggested that the SCell activation/deactivation requirements for NR-U do not apply when the sCellDeactivationTimer is not configured.
Observation 5: UE will still get stuck in the deactivation process even if the sCellDeactivationTimer is configured as the sCellDeactivationTimer will be stopped immediately when the deactivation command is received.
Proposal 3: UE shall not stop sCellDeactivationTimer before UE successfully transmits the HARQ feedback for the deactivation command when sCellDeactivationTimer has not expired. 
Proposal 4: If there are agreements based on consensus, RAN2 should be informed and the corresponding changes should be made in RAN2 spec.
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