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1 Introduction
The SCell activation requirements for NR-U have been agreed and entered the TS 38.133 specification, but there are still a few remaining issues which are addressed in this contribution.

The following agreements [1] on NR-U SCell activation were made in RAN4#98-e:

· 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

· 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

· For the known target SCell: 

· FFS: a single interruption applies, regardless of whether the victim cell is on an intra-band or inter-band CC
· For unknown target SCell: 
· Scenario with victims on inter-band CCs only (no intra-band victim serving cells): single interruption
· Scenario with victims on inter-band CCs and intra-band CCs: FFS
· 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).

Open issues:

· Inter-band CA: 
· For the known target SCell: 

· FFS: a single interruption applies, regardless of whether the victim cell is on an intra-band or inter-band CC
· For unknown target SCell: 
· Scenario with victims on inter-band CCs only (no intra-band victim serving cells): single interruption
· Scenario with victims on inter-band CCs and intra-band CCs: FFS

· When sCellDeactivationTimer is NOT configured:

· 
Applicability of SCell activation requirements when sCellDeactivationTimer is NOT configured
· Applicability of SCell deactivation requirements when sCellDeactivationTimer is NOT configured

2 Discussion

2.1 Interruptions for inter-band CA
Since the discussion is about inter-band CA, a separate RF chain can be assumed, and then it is not necessary to make multiple interruptions to other serving cells as long as there is no intra-band victim serving cells, once the UE successfully receives an activation command it should reconfigure RF once, as necessary, and then keep it reconfigured until the SCell is activated. This applies regardless of whether there is another already activated SCell or not.
Note also that for the unknown target SCell without intra-band victims a single interruption has been already agreed [1]. So, it is natural to extend this also to the known target SCell case.
· Proposal 1: Capture in 38.133, the following RAN4 agreement from [1]:

· For unknown target SCell: 

· Scenario with victims on inter-band CCs only (no intra-band victim serving cells): single interruption
· Proposal 2: 
· For the known target SCell: 

· a single interruption applies, regardless of whether the victim cell is on an intra-band or inter-band CC
· For unknown target SCell: 
· Scenario with victims on inter-band CCs and intra-band CCs: more than one interruption can be allowed
2.2 SCell activation requirements with respect to configuring sCellDeactivationTimer
When the sCellDeactivationTimer is configured and expired due to some delay because of UL and/or DL LBT failures, the associated SCell is deactivated upon the timer expiry, which prevents lasting the SCell activation procedure for too long without completion and saves the UE resources. The situation becomes different when sCellDeactivationTimer is not configured and as a result the UE may get stuck with the sCell activation procedure until the network realizes this. Furthermore, even if the network realizes it may not be able to immediately reach the UE due to DL LBT failures at the network side. 
As a result, the SCell activation delay will be extended for an unpredictable time period, the UE will waste its power, as well as both the UE and the network will unnecessarily loose in performance. 
If the current requirements apply also for the case when sCellDeactivationTimer is not configured, then the UE will be expected to endlessly remain in one of the stages of the SCell activation procedure, without being able to move to another its phase or to stop the procedure. Depending on the phase of the SCell activation procedure, the UE may be blocked by one type of LBT failures (e.g., UL LBT) without starting counting the LBT failures in the other direction (e.g., DL LBT) or the other way around, since it will not be able to move to that phase of the SCell activation procedure.
Furthermore, the UE may be able to stop only when the entire network connection for the UE completely fails or it runs out of power, and it seems to be wrong to apply SCell activation requirements until that complete failure point (which is the case now in 38.133).

In other words, the current requirements impose a worse UE implementation and punish smarter UE implementations.

However, since the discussion is going for too long, a compromise solution can be that the RAN4 requirements do not apply after a certain time (e.g., after a time equivalent to the longest possible value of sCellDeactivationTimer).
· Observation 1: When sCellDeactivationTimer is not configured, the UE may get stuck in one of the phases of the sCell activation procedure until the network realizes this, without being able to stop the procedure or to move to another phase of the SCell activation procedure. This results in wasting the UE power, delaying the SCell activation, and degrading the network performance in general.

· Observation 2: The UE may be able to stop only when the entire network connection for the UE completely fails or it runs out of power, and it seems to be wrong to apply SCell activation requirements until that complete failure point (which is the case now in 38.133).

· Observation 3: Some UE may fail the SCell activation requirements, when sCellDeactivationTimer is not configured.

Among the three options agreed in GTW in RAN4#98-e and listed in [1], we prefer Option 1, but could accept Option 3 as a compromise (though in our view, technically Option 3 is not different from Option 1 but just explicitly lists details which is not necessary).
· Proposal 3a (preferred): Option 1 from the agreed WF [1]:
· 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).
· Proposal 3b (a possible compromise proposal): Option 3 from the agreed WF [1]:
· 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).

· Proposal 4: The SCell deactivation requirements for NR-U do not apply when the sCellDeactivationTimer is not configured.
· Proposal 5: RAN4 decides on requirements applicability when sCellDeactivationTimer is not configured, based on the majority view, since the issue has been discussed for many meetings.
In RAN4#97-e, a draft LS to RAN2 was also discussed, though no consensus was reached on this issue. However, the requirements applicability is RAN4 issue, and there is no RAN2 impact, so an LS to RAN2, if sent at all, can be only for information purpose.
· Proposal 6: No LS to RAN2 is needed, since requirements applicability is pure RAN4 issue.
3 Summary

The following have been observed and proposed in the current contribution:

· Proposal 1: Capture in 38.133, the following RAN4 agreement from [1]:

· For unknown target SCell: 

· Scenario with victims on inter-band CCs only (no intra-band victim serving cells): single interruption
· Proposal 2: 
· For the known target SCell: 

· a single interruption applies, regardless of whether the victim cell is on an intra-band or inter-band CC
· For unknown target SCell: 
· Scenario with victims on inter-band CCs and intra-band CCs: more than one interruption can be allowed

· Observation 1: When sCellDeactivationTimer is not configured, the UE may get stuck in one of the phases of the sCell activation procedure until the network realizes this, without being able to stop the procedure or to move to another phase of the SCell activation procedure. This results in wasting the UE power, delaying the SCell activation, and degrading the network performance in general.

· Observation 2: The UE may be able to stop only when the entire network connection for the UE completely fails or it runs out of power, and it seems to be wrong to apply SCell activation requirements until that complete failure point (which is the case now in 38.133).

· Observation 3: Some UE may fail the SCell activation requirements, when sCellDeactivationTimer is not configured.

· Proposal 3a (preferred): Option 1 from the agreed WF [1]:

· 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).
· Proposal 3b (a possible compromise proposal): Option 3 from the agreed WF [1]:

· 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).

· Proposal 4: The SCell deactivation requirements for NR-U do not apply when the sCellDeactivationTimer is not configured.
· Proposal 5: RAN4 decides on requirements applicability when sCellDeactivationTimer is not configured, based on the majority view, since the issue has been discussed for many meetings.

· Proposal 6: No LS to RAN2 is needed, since requirements applicability is pure RAN4 issue.
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