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Introduction
In the last RAN4 #88 meeting, the core requirement for the dormant SCell activation/deactivation is agreed [1]. In this contribution, we discuss the remaining open issues in the dormant SCell RRM requirement.
Discussion
Maximum number of dormant SCells
The maximum number of dormant SCells that UE can support directly affects how quickly the UE/eNB can react to the bursty traffic. Especially when the system bandwidth of individual SCells are small, allowing fewer number of dormant SCells may bottleneck the user throughput despite the fast activation delay of individual SCells. Considering that RAN4 agreed to allow the relaxation of up to 0.5% of missing ACK/NAK whenever there is one or more number of dormant SCells configured, we propose that a UE supporting dormant SCell should support up to four dormant SCells, which upon bursty traffic, allows up to 5x throughput increase within 8ms for a UE previously served by single carrier (PCell) only.
Proposal 1. Rel.15 UE supporting dormant SCell and capable of maximum K DLCA should support up to min(4, K-1) number of dormant SCells.
Unknown dormant SCell
Another open issue in the SCell activation delay requirement is how to handle the case with the unknown dormant cell. In the legacy SCell activation delay requirement, a dormant SCell may be considered unknown if any of the following conditions as implemented in [1] are violated:
-	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,
-     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
Faster SCell activation of dormant SCell is made possible from the fact that prior to the actual activation, UE’s AGC/loops are kept in the warm-up state and UE has been periodically computing CQI for the dormant SCell. If such condition is not satisfied, e.g., the dormant SCell becomes undetectable or UE has not been sending periodic CQI for the dormant SCell, such SCell should be considered effectively in the deactivated state from the SCell activation delay requirement perspective. Therefore, our view is that the SCell activation delay requirement for the unknown dormant SCell should follow that of the unknown deactivated SCell.
Proposal 2. For an unknown dormant SCell, SCell activation delay requirement is given by n+34ms, provided that the SCell is successfully detected on the first attempt.
Test Case Design
RRM test for the dormant SCell should be able to verify the various state transition delay requirement as well as the associated interruption requirement related to the dormant SCell. Considering that existing CA RRM test verifies the SCell activation and deactivation requirement within one test, we can follow the same approach to verify the state transition of “deactivateddormantactivateddormantdeactivated”. 
Proposal 3. RRM test for the dormant SCell RRM requirement consists of five period as follows:
· T1: SCell is configured as deactivated
· T2: SCell is hibernated
· Verify the delay and interruption requirement when transitioning from deactivated state
· Verify the validity of reported CQI after hibernation is completed and until SCell activated
· Verify missing ACK/NACK while configured with dormant SCell
· T3: SCell is activated
· Verify the short activation delay for dormant SCell and associated interruption requirement
· Activation delay is checked by the presence of ACK/NACK of PDSCH data scheduled in SCell
· T4: SCell is hibernated
· Verify the delay and interruption requirement when transitioning from activated state
· Whether SCell is correctly hibernated or not is verified by checking UE not responding to the PDSCH data scheduled in SCell during T4
· Verify the validity of reported CQI after hibernation is completed and until SCell deactivated
· Verify missing ACK/NACK while configured with dormant SCell
· T5: SCell is deactivated
· Verify the deactivation delay and interruption requirement of dormant SCell

A companion CR [3] is prepared to capture the test procedure as described in this subsection for the cases of both known and unknown SCell.
Conclusions
In this paper, we discussed the open issues in the dormant SCell RRM requirement. Proposals made in this paper is summarized as follows:

Proposal 1. Rel.15 UE supporting dormant SCell and capable of maximum K DLCA should support up to min(4, K-1) number of dormant SCells.
Proposal 2. For an unknown dormant SCell, SCell activation delay requirement is given by n+34ms, provided that the SCell is successfully detected on the first attempt.
Proposal 3. RRM test for the dormant SCell RRM requirement consists of five period as follows:
· T1: SCell is configured as deactivated
· T2: SCell is hibernated
· Verify the delay and interruption requirement when transitioning from deactivated state
· Verify the validity of reported CQI after hibernation is completed and until SCell activated
· Verify missing ACK/NACK while configured with dormant SCell
· T3: SCell is activated
· Verify the short activation delay for dormant SCell and associated interruption requirement
· Activation delay is checked by the presence of ACK/NACK of PDSCH data scheduled in SCell
· T4: SCell is hibernated
· Verify the delay and interruption requirement when transitioning from activated state
· Whether SCell is correctly hibernated or not is verified by checking UE not responding to the PDSCH data scheduled in SCell during T4
· Verify the validity of reported CQI after hibernation is completed and until SCell deactivated
· Verify missing ACK/NACK while configured with dormant SCell
· T5: SCell is deactivated
· Verify the deactivation delay and interruption requirement of dormant SCell

A companion CR reflecting the proposals in this paper is prepared [2] [3].
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