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Introduction
RAN4 has been discussing the RRM requirement for the fast SCell activation, and the way-forward [1] was agreed in the last RAN4 #86bis meeting to capture the open issues regarding the fast SCell activation.
In this paper, we discuss the open issues in the fast Scell activation. 
Discussion
In the last RAN4 meeting, the following way-forward [1] was agreed to capture the open issues in the fast Scell activation based on the new 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 



Activation Delay
As discussed in [2-3], the activation delay for the Scell in the dormant state depends on the FDD/TDD and whether MBSFN subframes are configured or not. In the last meeting, there was some discussion to define the requirement only for the case without MBSFN for the simplicity of the requirement. To this end, we propose to define Scell activation delay/interruption requirement as Table 1, under the side condition of no MBSFN subframe.
Proposal 1. Scell activation delay and interruption requirement for a dormant Scell is defined under the side condition that MBSFN subframe(s) are not configured in any of active serving cell(s) and the Scell(s) being activated.
Proposal 2. Scell activation delay and interruption requirement for a dormant Scell is given by Table 1.
Table 1. Scell Activation Delay/Interruption Window for a Dormant Scell (when a MAC CE with Scell activation command is received at subframe n)
	Config
	Interruption Length
	Interruption Window
	Scell activation delay

	FDD 
	2ms (intra-band), 1ms (inter-band)
	[n+5, n+7]
	n+[8]

	TDD 
	5ms (intra-band), 1ms (inter-band)
	[n+5, n+10]
	n+[11]

	Note 1: MBSFN subframe(s) are configured in none of the active serving cell(s) and the SCell being activated.



In the recent LS from RAN2 [4], RAN2 reached an agreement that the state transition from deactivated state to dormant state is supported. Therefore, RAN4 needs to discuss the corresponding state transition delay and interruption requirement. As discussed in [2], UE is expected to perform all the necessary RF retune, search, and AGC/tracking loop warm up to get ready for the periodic reporting of the valid CQI in the dormant state. Therefore, from the UE perspective, the amount of time or the interruption length required for UE to acquire the first valid CQI after transitioning from the deactivated state has no reason to change regardless of whether the UE enters Scell activated state or dormant state. Given that the state transition from the deactivated to dormant state will be also handled by MAC CE, our view is that the same delay and interruption requirement as the legacy Scell activation should be applied to this state transition.
Proposal 3. It takes up to 24 ms (known Scell) or 34 ms (unknown Scell) to switch a Scell from the deactivated state to the dormant state.
RRM measurement of a Dormant Scell
From the RRC perspective, the Scell in a dormant state is still considered as deactivated, and tighter RRM measurement requirement applicable for the activated Scell(s) is neither needed nor applicable to such dormant Scell. To this end, we propose that a dormant Scell only needs to meet the existing RRM requirement defined for a deactivated Scell.
Proposal 4. A dormant Scell only needs to meet the RRM measurement requirement defined for a deactivated Scell.
CQI Reporting/Accuracy
A UE is supposed to perform periodic CQI measurement on the dormant Scell and reports it to the eNB. In the last RAN4 meeting, it was agreed that there may be some interruption when UE is performing the periodic CQI measurement. Unlike deactivated Scell measurement that is performed over a narrowband, CQI measurement requires a UE to measure the relevant CSI reference resource over the entire system bandwidth, and such wideband measurement on the dormant SCell may interrupt the serving cells. Furthermore, unlike the deactivated Scell measurement where the measurement occasion is not explicitly specified and up to UE implementation as long as it meets the minimum measurement periodicity, UE is left with less flexibility in the CQI measurement since CQI reported at subframe n is expected to be based on the measurement on the CSI reference resource from subframe n-4. To this end, we propose to allow up to 0.5% probability of missed ACK/NAK when UE is configured with one or more number of dormant Scell(s).
Proposal 5. Allow up to 0.5% probability of missed ACK/NAK when UE is configured with one or more number of dormant Scell(s). 
Next, the fact that CQI measurement/reporting of the dormant Scell follows Pcell DRX cycle simply means that UE would skip CQI computation and reporting if the measurement/reporting instance is outside the Pcell DRX on-duration. We do not expect such behavior would impact the CQI accuracy of the dormant Scell considering that the periodic CQI reporting of the activated cells is done in the same way and RAN1/RAN2 agreed that at least the legacy periodic CQI values can be reused for the dormant Scell.
Observation 1. UE may skip the CQI measurement/reporting occasion of a dormant Scell that is outside the active time of Pcell DRX, similar to the periodic CQI reporting on any other active cells in DRX.
Proposal 6. CQI accuracy of the dormant Scell is not affected from the fact that the measurement/reporting of the CQI follows the Pcell DRX.
UE Capability
In the recent RAN2 LS [4], it was mentioned that RAN2 will introduce a capability bit for the support of the dormant Scell state. As discussed in [2-3], in the uplink carrier aggregation scenario, both Scell uplink and downlink need to be ready for fast Scell activation, which means that UE not only needs to keep the receive path of the dormant SCell warmed up for the periodic CQI reporting, but also needs to perform any necessary step to keep its transmit path tuned. Such additional handling for the transmit path may lead to more complicated design and/or a larger power overhead depending on the UE implementation. To this end, we propose that a separate UE capability should be defined for the support of the dormant state for the Scell with and without uplink. An example of capability bits and the respective UE behavior is presented in the below table.
	Capability bit for dormant state support for SCell(s) not used for uplink carrier aggregation
	Capability bit for dormant state support for SCell(s) that can be used for uplink carrier aggregation
	Note 

	0
	0
	UE does not support dormant SCell state.

	1
	0
	UE supports dormant SCell state only for those SCell(s) that cannot be used for uplink carrier aggregation.

	1
	1
	UE supports dormant SCell state for any SCell.



A companion paper [5] is prepared to capture the draft LS to RAN2 regarding the UE capability related to EuCA.
Proposal 7. Send LS to RAN2 to define a separate UE capability for supporting dormant Scell state with and without uplink.

Conclusion
[bookmark: _GoBack]In this paper, we discussed the open issues in the fast Scell activation based on the dormant state. The proposals based on the discussion in the paper are summarized as follows:
Proposal 1. Scell activation delay and interruption requirement for a dormant Scell is defined under the side condition that MBSFN subframe(s) are not configured in any of active serving cell(s) and the Scell(s) being activated.
Proposal 2. Scell activation delay and interruption requirement for a dormant Scell is given by Table 1.
Table 1. Scell Activation Delay/Interruption Window for a Dormant Scell (when a MAC CE with Scell activation command is received at subframe n)
	Config
	Interruption Length
	Interruption Window
	Scell activation delay

	FDD 
	2ms (intra-band), 1ms (inter-band)
	[n+5, n+7]
	n+[8]

	TDD 
	5ms (intra-band), 1ms (inter-band)
	[n+5, n+10]
	n+[11]

	Note 1: MBSFN subframe(s) are configured in none of the active serving cell(s) and the SCell being activated.



Proposal 3. It takes up to 24 ms (known Scell) or 34 ms (unknown Scell) to switch a Scell from the deactivated state to the dormant state.
Proposal 4. A dormant Scell only needs to meet the RRM measurement requirement defined for a deactivated Scell.
Proposal 5. Allow up to 0.5% probability of missed ACK/NAK when UE is configured with one or more number of dormant Scell(s). 
Proposal 6. CQI accuracy of the dormant Scell is not affected from the fact that the measurement/reporting of the CQI follows the Pcell DRX.
Proposal 7. Send LS to RAN2 to define a separate UE capability for supporting dormant Scell state with and without uplink.
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