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Introduction
In RAN4#92, significant progress was made and the following agreements were reached for interruptions in NR-U
	· The interruption due to transitions between active and non-active during DRX applies in scenario B
The EN-DC interruption due to transitions between active and non-active during DRX is reused in scenario B
· The interruption due to PCell transitions from non-DRX to DRX applies in scenario B
The EN-DC interruption due to PCell transitions from non-DRX to DRX is reused in scenario B
· The interruption due to Scell addition or release applies in all scenarios A-C
The interruption due to Scell addition or release for an NR-U aggressor cell can reuse the requirements for release 15 NR Scell addition or release
The interruption due to Scell addition or release for an NR-U victim cell can reuse the requirements for release 15 NR Scell addition or release
· The interruption due to SCell activation or deactivation applies in all scenarios A-C
The interruption due to SCell activation or deactivation for an NR-U aggressor cell can reuse the requirements for release 15 NR SCell addition or release
The interruption due to Scell activation or deactivation for an NR-U victim cell can reuse the requirements for release 15 NR SCell addition or release
· The interruption due to supplementary UL carrier or an UL carrier is configured or de-configured can reuse the requirements for release 15 NR SUL/UL configuration/deconfiguration
· The deactivation interruption on PCell or PSCell or any activated SCell shall not occur before slot n+1+[THARQ] and not occur after slot n+1+[THARQ +3ms]
The definition of T_HARQ needs be clarified



Discussion
In all interruption requirements for licensed NR operation (including EN-DC), the specified interruption requirement assumes at most a single interruption at
· Each transition between active and non-active during DRX (Caused by cells in the other CG transitioning between active and non-active, dual connectivity only)
· Note : This is specified as a missed ACK/NACK rate, however the rate could not be met if the UE made more than one interruption on every transition. In practice it may have to avoid interruptions on some transitions to achieve the missed ACK/NACK rate
· Each transition from non-DRX to DRX (dual connectivity only)
· Each Scell addition or release command
· Each Scell activation or deactivation command
· Once in each deactivated Scell measurement cycle
· Note : This is specified as a missed ACK/NACK rate, however the rate could not be met if the UE made more than one interruption on every measurement cycle. In practice it may have to avoid interruptions on some measurement cycles to achieve the missed ACK/NACK rate
· Once for each SUL/UL carrier configuration/deconfiguration command.
· Once for each UL/DL BWP switch command
Interruptions are allowed to reconfigure RF, either changing the bandwidth/operating frequency of an active RF chain or switching on/off an RF chain. The physical interrupt durations (for example in µS) are unaffected by synchronous or asynchronous operation between the aggressor and victim carriers, but the impact of the interruption in slots/subframes depends on the timing relationship between aggressor and victim, which in turn depends on the sub-carrier spacing of the victim.
In the case of Scell  activation and deactivation only, there is a time window during which the activation, and corresponding interruption should occur, based on Tharq.
There is an equivalence between release 15 licensed scenarios and the agreed NR-U scenarios A-C.
Scenario A: NR carrier aggregation, where the Scell(s) are NR-U cells
Scenario B : EN-DC where the PSCell/Scell(s) are NR-U cells
Scenario C: SA-NR where PCell/SCell(s) are NR-U cells
Since the UE has no prior information on LBT occurrence, it will reconfigure the RF chains in the same way for frequencies where CCA is used by the gNB compared with frequencies where no CCA is used (licensed carriers). This is the basis for the reuse of requirements which was agreed in RAN4#92.
Reviewing the agreements, there appear to be two open issues.
1) The agreements do not cover deactivated Scell measurements.
Deactivated Scell measurement requirements are applicable in all of scenarios A-C. Our view is that the reconfiguration of an NR-U RF chain should be the same as the reconfiguration of a non NR-U RF chain. So we think that in addition to the agreements from RAN4#92, it can be agreed
Proposal 1 : 
•	The interruption due to deactivated Scell measurements applies in all scenarios A-C
•	The interruption due to deactivated Scell measurements for an NR-U aggressor cell can reuse the requirements for release 15 NR deactivated Scell measurements
2) The definition of Tharq needs to be clarified.
Another issue is the use of Tharq in requirements for activation and deactivation. The intention is that the UE executes  the activation/deactivation procedure in a time window around the time that it would send HARQ feedback, for example for the MAC command triggering the activation/deactivation. In the case of NR-U, the UE performs CCA prior to sending HARQ feedback, so the actual transmission of HARQ feedback may be delayed in the NR-U case. Our expectation is that the UE would activate/deactivate the Scell regardless of the CCA status of the uplink channel, and there should be no requirement to delay Scell activation/deactivation in case the CCA results in a failure to transmit the ACK at the first opportunity. Hence we propose
Proposal 2 : The definition of Tharq in activation and interruption requirements is clarified such that for NR-U it represents the earliest attempt for the UE to send HARQ feedback, regardless if the feedback is successful, or fails due to uplink LBT
Conclusions
In this contribution we evaluate interruption requirements for NR-U. Our analysis indicates that the agreements from RAN4#92 are already rather complete for scenarios A-C, however there are two open issues. To resolve the open issues, we propose :
Proposal 1 : 
•	The interruption due to deactivated Scell measurements applies in all scenarios A-C
•	The interruption due to deactivated Scell measurements for an NR-U aggressor cell can reuse the requirements for release 15 NR deactivated Scell measurements

Proposal 2 : The definition of Tharq in activation and interruption requirements is clarified such that for NR-U it represents the earliest attempt for the UE to send HARQ feedback, regardless if the feedback is successful, or fails due to uplink LBT
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