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1. Introduction
In RAN4#98e meeting, the requirements of SCell activation and deactivation were discussed with the agreements captured in the WF [1]. There are still remaining issues on the interruptions of the activation procedure and the applicability regarding the sCellDeactivationTimer. We further provide our views on these issues in this paper.
2. Discussion
SCell activation interruption 
The interruptions in the SCell activation have been discussed for several meetings. The controversial part is whether additional interruptions are needed considering the DL LBT failure when UE is performing AGC adjusting. We first briefly analyze the issues as explained in the last meeting. 
For the case that no activated Cell in the same band with the being-activated SCell, UE may open the RF before the SSB for AGC adjustment. When the SSB is blocked by DL LBT failure, UE may need to wait for the next SSB occasions for AGC. If UE keep the RF open till the next SSB occasion, it will lead to extra power assumptions. But as discussed in the previous meetings, to avoid extra interruptions to Cells outside the band with the SCell being activated, it is assumed that single interruption is allowed as it won't cause AGC issues to other Cells.
For the case that there are intra-band victim serving cells, it is not only related to the power saving but also may lead to extra interruptions to intra-band victim serving cells as the AGC may not suitable anymore when UE opens the RF but without SSB due to DL LBT failure. The example is given in the Fig. 1.
[image: ]
Fig. 1 Interruption on intra-band victim serving Cells with/without addition RF tuning.
Another controversial point is how to organize the requirements as only intra-band and inter-band are considered in the legacy requirements. As agreement in the last meeting, the requirements are further divided in to interruptions on any active cell in/outside the same band with the SCell being activated as follows:
	General
Further discuss the following 2 types of interruptions
Interruptions on any active cell in the same band with the SCell being activated
Interruptions on any active cell outside the band with the SCell being activated


Based on the analysis above, we propose the following structures to define the interruption requirements.
Case 1: For intra-band CA, where victims Cells are all within the same band with the SCell being activated.
Case 2: For inter-band CA, two cases to be considered:
Case 2a: Inter-band victim Cells only without intra-band victim Cells.
Case 2b: Inter-band victim Cells and intra-band victim Cells.
Proposal 1: Consider the interruptions in following Cases:
Case 1: For intra-band CA, where victims Cells are all within the same band with the SCell being activated.
Case 2: For inter-band CA, two cases to be considered:
Case 2a: Inter-band victim Cells only without intra-band victim Cells.
Case 2b: Inter-band victim Cells and intra-band victim Cells.
For case 2a, as explained at beginning, it is agreed that a single interruption is assumed. For case 2b, the interruption on intra-band victim Cells shall follow case 1 and the interruption on inter-band victim Cells are FFS as captured in the WF:
	Interruptions for inter-band CA
For any active cell in the same band with the SCell being activated, the interruption requirements (i.e. number of interruptions and starting point of an interruption) for intra-band CA apply
For any active cell outside the band with the SCell being activated, the interruption requirements are FFS



Then we further provide the analysis on the case 1/2b which are still open.
For case 1, the victim Cells are in the same band with the SCell being activated. As analysed in Fig. 1, additional RF tuning for AGC failures are need to avoid over long interruptions on the Cells in the same band. As defined in the current spec, the number of interruptions is defined as follows:
	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. For a single interruption (L=0), interruption window length at SCell activation does not depend on DL CCA failures.



As defined in the spec, there could be 1+L interruption windows for intra-band CA, where L is the number of interruption corresponding to the SMTC_MAX suffering DL LBT failure. Thus, the length for a single interruption of L interruption shall be extended considering the extra time for RF tuning.
Proposal 2: For intra-band CA, up to 1+L interruption windows are allowed during SCell activation. The length of up to L interruption windows shall be extended considering the RF tuning.
Based on the Proposal 2, we propose the following text changes:
	Proposed changes:
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 up to L interruption windows are defined in Table 8.2.2.2.2-3. For a single interruption (L=0), interruption window length at SCell activation does not depend on DL CCA failures.
8.2.2.2.2

-	of up to the duration shown in table 8.2.2.2.2-3, if the active serving cells are in the same band as any of the SCells being activated or deactivated on a frequency carrier with CCA provided the cell specific reference signals from the active serving cells and the SCells being activated or deactivated are available in the same slot as defined in clause 8.3A.

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 * 

	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].






For Case 2b, the interruption requirements for intra-band victim Cells shall follow the requirements for intra-band CC if the proposed changes are agreed. Then, the remain issue is the interruption for inter-band victim Cells needs for the discussed. The additional RF tuning may lead to additional interruption on inter-band victim Cells. Then we propose the following changes:
	Proposed changes:
8.3A.2
For inter-band CA - 
· For any active cell in the same band with the SCell being activated, the interruption requirements (i.e. number of interruptions and starting point of an interruption) for intra-band CA apply.
· For any active cell outside the band with the SCell being activated when there is no active serving cell within the same band with the SCell being activated, no more than one interruption window is allowed during the SCell activation.
· For any active cell outside the band with the SCell being activated when there is active serving cell within the same band with the SCell being activated, up to 2*L+1 interruption windows are allowed during SCell activation, where L = L2,1 for known SCell with measurement cycle greater than 160ms and L = L3,1  for unknown SCell.




Requirement applicability regarding sCellDeactivationTimer
Whether the activation and deactivation requirements can apply when the sCellDeactivationTimer is not configured has been discussed for many meetings without much progress. Three options were captured in the WF [1] based on the GTW discussion as follows:
	Applicability of SCell activation requirements when sCellDeactivationTimer is NOT configured
Option 1 (E///, QC, Apple, Huawei/HiSilicon): 
The SCell activation requirements for NR-U do not apply when the sCellDeactivationTimer is not configured, when the SCell activation delay exceeds some pre-defined time (e.g., equivalent or comparable to the longest possible value of sCellDeactivationTimer).
Option 2 (Nokia, ZTE, MTK):
SCell activation delay requirements are applicable in Scenario A (CA with NR PCell and NR SCell) with any LBT type and in Scenario B and C (E-UTRAN-NR-U DC/SA NR-U) with LBT type 2C. Requirements are also applicable in all scenarios, if the UE does not experience any UL LBT failures during SCell activation/deactivation. 
SCell activation delay requirements are applicable when sCellDeactivationTimer is not configured also in Scenarios B and C (EN-DC and SA) LBT types other than 2C.
Option 3 (possible compromise solution):
SCell activation delay requirements are applicable in Scenario A (CA with NR PCell and NR SCell) with any LBT type and in Scenario B and C (E-UTRAN-NR-U DC/SA NR-U) with LBT type 2C. Requirements are also applicable in all scenarios, if the UE does not experience any UL LBT failures during SCell activation/deactivation. 
For all other scenarios the SCell activation requirements for NR-U do not apply when the sCellDeactivationTimer is not configured, when the SCell activation delay exceeds some pre-defined time (e.g., equivalent or comparable to the longest possible value of sCellDeactivationTimer).



 
However, the most controversial part is still not settled compared with previous meetings. The pro and con of having the timer have been clearly explained by companies, but it seem no middle range among them. The benefits to have the requirements applicable only when the timer is configured is that UE could terminate the activation or deactivation process by UE when suffering LBT failure. Companies against it state that there are some scenarios that UE may not have the issue, e.g. Scenarios A with any LBT type when UE could transmit the HARQ feedback via the NR PCell. And compared with the legacy requirements, when the timer is not configure, the expected UE’s behaviour is not clear. 
From our understanding, the issues exist in both activation and deactivation process, and it is even more serious in the deactivation process. For the activation process, if UE fails to transmit the HARQ-ACK for the activation command, UE will not perform the SCell activation until the HARQ is successfully transmitted. It could be observed from the interruption requirements that the interruption shall not occur before Tharq. From NW’s perspective, it is easy for NW to identify that the UE gets stuck in the activation process as UE is not transmitting any CQI. And from the UE’s perspective, there is no much power consumption issue as UE is still in the previous state. But for the deactivation procedure, according to the current spec in TS 38.213, UE shall stop the CSI reporting at slot n+k, which means UE will stop the CSI reporting even the HARQ-ACK for the deactivation command is not transmitted due to UL LBT. And according to the current spec in TS 38.133, the interruption is not allowed before Tharq. It means before UE transmits the HARQ-ACK successfully, UE should keep the RF open. The corresponding descriptions as shown as follows. Thus, for the deactivation procedure, it is possible that NW could not found the deactivation process is suspended as UE is not transmitting CSI anymore but still keep the RF open. It will lead to unnecessary power consumptions to UE.
	TS 38.213 4.3
With reference to slots for PUCCH transmissions, if a UE receives a deactivation command [11, TS 38.321] for a secondary cell ending in slot [image: ], the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting on an activated serving cell which the UE applies in slot [image: ]. 
TS 38.133 8.3A.3
The interruption on SpCell or any activated SCell, as specified in clause 8.2, shall not occur before slot n+1+THARQ/NR_slot_length and not occur after slot n+1+(THARQ +3ms)/NR_slot_length.



Observation 1: Compared with the activation procedure, the issue is even worse for deactivation procedure as NW may not be able to find the UE gets stuck in the deactivation process and the UE may still keep the Cell active which will lead to unnecessary power consumptions.
Then we further analysis what is UE behaviour when the sCellDeactivationTimer is configured or not. When the sCellDeactivationTimer is configured, it seems to be common understanding that it could help UE terminate the activation or deactivation process autonomously. But for the deactivation process, which is a more severe case as analysed above, the timer may not work as we have explained for many meetings. According to the current TS 38.321, if UE receives the deactivation command, UE will stop the timer even it is configured and it is still running. So we would like companies to pay more attention to this issue when they support no requirements apply if the timer is not configured. During the previous meetings, we didn't get much response why the clarification is not needed from companies even they support the requirement only apply when the timer is configured.
	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 3: According to the current spec, if UE receives the deactivation command, UE may stop the timer even it is configured and it is still running. UE could not self-determinate the deactivation process even the timer is configured.
Considering the case when the sCellDeactivationTimer is configured, UE shall be able to terminate the activation and deactivation process when UE suffers LBT failures. Then it is proposed to make the clarification that UE shall not stop the sCellDeactivationTimer before it expires until the corresponding HARQ feedback is transmitted successfully. 
Proposal 3: When UE receives SCell deactivation command and sCellDeactivationTimer is configured, UE shall not stop the sCellDeactivationTimer before it expires until the corresponding HARQ feedback is transmitted successfully.
Then we will consider the most controversial case when the timer is not configured. The motivation of making the requirements only apply when the timer is configured is that UE may not be able to terminate the activation and deactivation by itself if NW fails to get reach to the UE. Companies against it state that the UE’s behaviour may not is no controlled when the timer is not configured. However, according the current spec, even the timer is not configured, UE could still abandon the activation process when L exceeds the limits. Then we believe it is also fair for UE to terminate the process autonomously when it suffers serious LBT failures when the timer is not configured.
Observation 4: When the sCellDeactivationTimer is not configured, UE could abandon the activation process when L exceeds the defined limits. 
Thus, it is fair for UE to terminate the process autonomously when it suffers serious LBT failures when the timer is not configured. So we accept option 3 as compromise. The remaining work is how to define the “pre-defined” time, the safe way is to define the time limit as the longest value sCellDeactivationTimer. But it is less flexible compared to the case the sCellDeactivationTimer is configured by the NW that UE may always wait until the longest time before abandon the correspond process.  
Proposal 4： When sCellDeactivationTimer is not configured, for the scenarios other than (Scenario A (CA with NR PCell and NR SCell) with any LBT type and in Scenario B and C (E-UTRAN-NR-U DC/SA NR-U) with LBT type 2C), the SCell activation requirements do not apply when the SCell activation delay exceeds the longest possible value of sCellDeactivationTimer.

3. Conclusions
Proposal 1: Consider the interruptions in following Cases:
Case 1: For intra-band CA, where victims Cells are all within the same band with the SCell being activated.
Case 2: For inter-band CA, two cases to be considered:
Case 2a: Inter-band victim Cells only without intra-band victim Cells.
Case 2b: Inter-band victim Cells and intra-band victim Cells.
Proposal 2: For intra-band CA, up to 1+L interruption windows are allowed during SCell activation. The length of up to L interruption windows shall be extended considering the RF tuning.
Observation 1: Compared with the activation procedure, the issue is even worse for deactivation procedure as NW may not be able to find the UE gets stuck in the deactivation process and the UE may still keep the Cell active which will lead to unnecessary power consumptions.
Observation 3: According to the current spec, if UE receives the deactivation command, UE may stop the timer even it is configured and it is still running. UE could not self-determinate the deactivation process even the timer is configured.
Proposal 3: When UE receives SCell deactivation command and sCellDeactivationTimer is configured, UE shall not stop the sCellDeactivationTimer before it expires until the corresponding HARQ feedback is transmitted successfully.
Observation 4: When the sCellDeactivationTimer is not configured, UE could abandon the activation process when L exceeds the defined limits. 
Proposal 4： When sCellDeactivationTimer is not configured, for the scenarios other than (Scenario A (CA with NR PCell and NR SCell) with any LBT type and in Scenario B and C (E-UTRAN-NR-U DC/SA NR-U) with LBT type 2C), the SCell activation requirements do not apply when the SCell activation delay exceeds the longest possible value of sCellDeactivationTimer.
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