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1 Introduction
In the last RAN4 meeting the following way forward on RRM requirements for enhanced CA utilization was approved [1]. The WF contains several agreements and open issues related to dormant SCell state. 

· Dormant SCell state
· Requirements for RRM measurements for a Dormant Scell:
· Same as for deactivated Scell.
· Scell activation delay/interruption requirement for FDD and TDD will be defined under the side condition of no MBSFN subframe in any of active serving cell(s) and the Scell(s) being activated
· UE interruptions for Dormant Scell:
· Allow up to 0.5% probability of missed ACK/NAK when UE is configured with one or more number of dormant Scell(s)
· CQI Reporting and ‘A dormant Scell follows PCell DRX for CQI/RRM measurement report triggering’?
· How will this impact UE CQI measurements?
· How will this impact the CQI accuracy in terms of reflecting current cell conditions?
· FFS: UE capability regarding dormant SCell 
In this contribution we analyse the remaining issues related to the Dormant SCell State.
2 Delay requirement for deactivated SCell to dormant SCell transition
According to the RAN4 agreements in [2] the following transition delays were agreed for the following three SCell state transitions.
RAN2 has now defined procedures to allow transition between any of three possible states: deactivated SCell, dormant SCell and activated SCell. RAN4 has agreed requirements for all transitions [2] except for the following case:
· Transition from deactivated SCell state to dormant SCell state. 

The transition delay for the above scenario was initially analysed in [3]. This is further analysed here based on the latest RAN2 agreements. 
The state transition between deactivated SCell to dormant SCell is similar to the state transition between deactivated SCell to activated SCell because in both cases the UE has to process MAC-CE command, perform RF switching, perform AGC settling, and perform fine tuning/tracking of time and frequency for estimating a valid CQI measurement. Therefore in order to report a valid CQI report the UE in the new dormant SCell state has to execute the same steps, which are performed by the UE when sending valid CQI report in the legacy SCell activation state. Therefore our conclusion is that the transition time from the deactivated SCell to the dormant SCell state shall be the same as specified for the legacy SCell activation state e.g. 24 ms and 34 ms for known SCell and unknown SCell respectively. 
Similarly the interruption requirements shall be the same as in legacy SCell activation.

· Observation #1: To transmit valid CQI at transition from the deactivated SCell state to the dormant SCell state the UE needs to execute the same steps for sending valid CQI report at transition from the deactivated SCell to the SCell activation state.
· Proposal # 1: The UE upon receiving a MAC-CE command in subframe n shall be able to change the SCell from deactivated state to the dormant SCell state no later than in subframe n+24 and n+34 when the SCell is known and unknown respectively.
· Proposal # 2: The transition deactivated state to the dormant SCell state shall cause interruption on the PCell within the windows as defined in section 7.7.2 in TS 36.133 or on PCell and activated SCell(s) within the windows as specified in section 7.7.4 in TS 36.133.
3 Interruption due to RRM measurements and CQI reporting in dormant SCell state
In the last RAN4 meeting it was agreed that the CQI reporting under dormant SCell state (when configured with one or more SCC with dormant SCells) may cause interruption on PCell and activated SCells. The maximum allowed interruption is limited to 0.5% probability of the missed ACK/NACK. 
In addition it was also agreed that under dormant SCell state the UE shall meet requirements related to the SCell deactivation state. The UE under deactivated SCell state is allowed an interruption of 0.5% probability of the missed ACK/NACK for SCell measurement cycle ≥ 640 ms.
From the current agreements is not clear whether the aggregated interruption probability due to CQI reporting and RRM measurements under dormant SCell state is 0.5% or 1%. The CQI measurement rate shall not be larger than RRM measurement rate. Therefore in our view if the UE can meet 0.5% interruption probability then the UE should also be able to perform RRM measurements without causing any additional interruption. We therefore would like to confirm that the maximum allowed interruption probability of the missed ACK/NACK shall be 0.5% due to both CQI reporting and RRM measurements in dormant SCell state. However one difference is that in dormant SCell state the UE shall be allowed 0.5% interruption probability regardless of the SCell measurement cycle. 
· Observation #2: In the dormant SCell state the CQI measurement rate is not larger than RRM measurement rate.
· Proposal # 3: In the dormant SCell state the UE is allowed an interruption probability of up to 0.5% in terms of missed ACK/NACK due to CQI reporting and due to RRM measurements.
4 Impact of PCell DRX on CQI reporting in dormant SCell state
In dormant SCell state the UE follows PCell DRX cycle. The situation is similar to CQI reporting in case of activated SCell since activated SCell also follows the PCell DRX cycle i.e. common DRX. We therefore suggest that the UE follows the same rules as defined for reporting CQI under DRX operation. This means if the CQI-Mask is enabled by higher layers then the UE should limit the CQI reporting in the DRX ON duration under the dormant SCell state. This means when CQI-Mask is enabled and the DRX cycle is longer than the CQI reporting period then the CQI is reported once every DRX cycle. 
In DRX the network schedules the UE only during the ON duration. Therefore the CQI reporting should reflect the channel conditions as estimated during or just before the DRX ON. 
· Proposal # 4: The CQI reporting in dormant SCell state following the PCell DRX cycle shall follow the existing rules as defined for CQI reporting in DRX.
5 Summary

In this paper we have further analysed the RRM requirements related to dormant SCell state and addressed the remaining issues identified in the approved in the last meeting [1]. The main proposals are:
· Observation #1: To transmit valid CQI at transition from the deactivated SCell state to the dormant SCell state the UE needs to execute the same steps for sending valid CQI report at transition from the deactivated SCell to the SCell activation state.
· Proposal # 1: The UE upon receiving a MAC-CE command in subframe n shall be able to change the SCell from deactivated state to the dormant SCell state no later than in subframe n+24 and n+34 when the SCell is known and unknown respectively.
· Proposal # 2: The transition deactivated state to the dormant SCell state shall cause interruption on the PCell within the windows as defined in section 7.7.2 in TS 36.133 or on PCell and activated SCell(s) within the windows as specified in section 7.7.4 in TS 36.133.
· Observation #2: In the dormant SCell state the CQI measurement rate is not larger than RRM measurement rate.
· Proposal # 3: In the dormant SCell state the UE is allowed an interruption probability of up to 0.5% in terms of missed ACK/NACK due to CQI reporting and due to RRM measurements.
· Proposal # 4: The CQI reporting in dormant SCell state following the PCell DRX cycle shall follow the existing rules as defined for CQI reporting in DRX.
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