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Introduction
RAN4 has been working on requirements for the euCA WI during 2018 and agreed among other solutions to define requirements for SCell activation delay and interruption requirement for dormant SCell. In the RAN4#88 meeting in Gothenburg the CR introducing the requirements was agreed [1].
In last meeting RAN4 discussed some additional corrections to euCA of which the unknown dormant SCell requirements were agreed. In this paper we address the two aspects related to the dormant SCell requirements - namely CQI reporting as known cell criteria and handling of dormant SCell if the PCell UL synchronization expires.

Discussion
The issue of when the dormant SCell is known was discussed in Chengdu meeting but without conclusion. Additionally, RAN4 would need to discuss the dormant SCell requirements if the UL synchronization on the PCell expires and UE is no longer allowed transmitting CQI reports. In the next sections we address these two aspects.
 
Activation delay requirement for known dormant SCell
Current activation delay requirements for a Dormant SCell being activated are as follows:
Upon receiving SCell activation command in subframe n, the UE shall be ready to receive the downlink grant and apply actions related to the activation command as specified in [17] for the SCell being activated no later than in subframe n+Nact_dormant provided the following conditions are met for the SCell:
-	During the period equal to max(5 measCycleSCell, 5 DRX cycles) before the reception of the SCell activation command:
-	the UE has sent a valid measurement report and valid CQI report for the SCell being activated and
-	the SCell being activated remains detectable according to the cell identification conditions specified in section 8.3.3.2,
-	MBSFN subframes are not configured in the PCell
-     SCell being activated also remains detectable during the SCell activation delay according to the cell identification conditions specified in section 8.3.3.2 where
The measurement reports and CQI reports are both sent on the PCell. Based on this we believe that the reporting condition in the definition of the known dormant SCell condition would benefit from an update. 
In the legacy definition of a known SCell, the condition is based on the time elapsed since UE has sent a valid measurement report for the SCell being activated. A similar approach should be followed for defining when a dormant SCell is known. The known condition should be conditioned on the time since the UE has sent any report for the dormant SCell being activated – either a valid measurement report and a valid CQI report or a valid CQI report. 
This would mean that in addition to current condition for known SCell also a valid CQI report sent by the UE for the dormant SCell is a valid reporting condition for considering a dormant SCell as known.
A valid CQI report for the Dormant SCell is a valid measurement reporting condition for when a dormant SCell is considered know.
We propose to change the current known SCell condition for a dormant SCell to reflect this.
Known SCell condition for dormant SCell is updated to account proposal 1.
Such change could be reflected by following change:
-	the UE has sent a valid measurement report and valid CQI report or a valid CQI report for the SCell being activated and
We have provided draft CR in [5].

Dormant SCell and PCell UL synchronization
While the SCell is in dormant state, the UE is assumed to report CQI reports for the SCell in dormant state. The UE activation requirements are conditioned by whether the SCell is known or unknown. I.e. the SCell is detectable and a measurement and/or CQI report has been sent within max(5 measCycleSCell, 5 DRX cycles) before the reception of the SCell activation command for the dormant SCell.
CQI reports for the dormant SCell are transmitted on the PCell and transmissions on the PCell are only allowed if the UE PCell UL synchronization has not expired. 
When UL transmissions are no longer possible, the UE cannot transmit the CQI reports to the network and there seems no longer to be any need to perform the CQI measurements. After a certain time of not having sent any reports for the dormant SCell, a known dormant SCell will fall back and become an unknown SCell.
There are two aspects to clarify when PCell UL synchronization expires:
1) If a known dormant SCell become unknown, will UE start sending CQI reports to network such dormant SCell if it becomes known again (assuming PCell UL synchronized)?
2) Is the UE allowed interruptions due to dormant SCell CQI measurements when the UE cannot report to the network (e.g. PCell UL synchronization is expired)?
Our view is, that the simplest approach would be that if the UE is no longer able to report CQI for a dormant SCell, the UE is no longer required to perform CQI measurements for the dormant SCell. At the same time the UE is no longer allowed interruptions related to dormant SCell CQI measurements. 
A UE which is no longer able to report CQI for a dormant SCell, is no longer required to perform CQI measurements.
A UE which is no longer able to report CQI for a dormant SCell, is no longer allowed interruptions related to dormant SCell CQI measurements.
The UE behavior is related to dormant SCell and CQI reporting once the PCell UL timing expires (i.e. TAT expires) – e.g. whether the dormant SCell remain dormant etc. is for RAN2 to discuss. One option is to send LS to RAN2 to get guidance on the matter to close any possible RAN4 aspects.
Send LS to RAN2 asking guidance related to UE behavior upon loss of UL synchronization.
We have provided draft LS in [6]. Additionally, we have provided draft CR capturing proposals 5 and 6 in [3]

Conclusion
RAN4 agreed among other solutions to define requirements for SCell activation delay and interruption requirement for dormant SCell. In this paper we address two aspects related to the dormant SCell requirements - namely CQI reporting as known cell criteria and handling of dormant SCell if the PCell UL synchronization expires. 
Based on the discussion we propose:
1. A valid CQI report for the Dormant SCell is a valid measurement reporting condition for when a dormant SCell is considered know.
1. Known SCell condition for dormant SCell is updated to account proposal 1.
1. A UE which is no longer able to report CQI for a dormant SCell, is no longer required to perform CQI measurements.
A UE which is no longer able to report CQI for a dormant SCell, is no longer allowed interruptions related to dormant SCell CQI measurements.
Send LS to RAN2 asking guidance related to UE behavior upon loss of UL synchronization.
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