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1 Introduction
In the last RAN4 meeting a way forward on RRM requirements for enhanced CA utilization was approved [1]. The WF contains several agreements and open issues which need to be addressed in RAN4. 

Meanwhile RAN4 has also received a new LS from RAN2 capturing the latest RAN2 agreements related to various aspects of the enhanced CA utilization work [2]. 
In this contribution we analyse the remaining requirements related to the new SCell activation state, which is called as Dormant SCell State according to the RAN2 LS in [2].
2 Delay requirement for different SCell transition states
According to the RAN4 agreements in [2] the following transition delays were agreed for the following three SCell state transitions.
Related to transitions delays following was agreed:

· fast cell activation -> activated: n+8 (FDD non-MBSFN, others are FFS)

· activated –> fast SCell activation: n+8

· fast cell activation state -> deactivated state: n+8

· Whether the above agreements are applicable to uplink CA case is FFS.
The delay for one remaining scenario of transition from deactivation state to fast activation state was discussed in the last meeting but was not agreed. This scenario is not yet supported by RAN2 according to the latest RAN2 LS in [2] as quoted below. Furthermore all three scenarios are already covered by RAN4 agreements. Therefore for the time being no delay requirement is needed for any state transition other than those already addressed by RAN4. Note that fast cell activation is now called as dormant state (or dormant SCell state). 
· The following state transitions are supported for the Dormant state:

· Active state to Dormant state

· Dormant state to Deactivated state.

· Dormant state to Active state

Other state transitions are TBD.

Furthermore we don’t see any particular reason to extend the above agreed transitions delays due to UL carrier aggregation. It should be noted however that the assumption is that the CQI for the SCell in dormant state is sent on PCell.

Proposal # 1: The transitions delays (for transition from: dormant to activated, activated to dormant and dormant to deactivated states), shall be the same with and without UL CA provided that the CQI for the SCell in dormant state is reported on PCell.
3 Interruption due to CQI reporting in dormant SCell state
In the last RAN4 meeting it was identified that the CQI reporting under dormant SCell state may cause interruption on PCell and activated SCells. 
In dormant SCell state the UE does not read PDCCH and only turn on its receiver for CQI estimation at least once every CQI reporting period. After the CQI reporting the UE will again turn of its receiver. These two actions of turning on and off its receiver per CQI reporting period shall cause two different instances of the interruptions during each CQI reporting cycle. There will be at least 1 subframe of interruption due to each RF retuning. Additional interruption might be needed for AGC adjustment in some cases as discussed below. 
In case of inter-band CA the UE has independent chains and therefore turning on and off the receiver of the SCell in dormant state will not require ACG adjustment for PCell or activated SCell. Therefore an interruption of 1 subframe before CQI reporting and 1 subframe after CQI reporting may occur on PCell and SCell to allow single chip implementation.

In case of intra-band contiguous CA and in some cases in intra-band non-contiguous CA (if CCs are close enough) the UE typically has single chain and therefore turning on and off the receiver of the SCell in dormant state will require ACG adjustment for PCell or activated SCell. Therefore an interruption of 2 subframes before CQI reporting and 2 subframes after CQI reporting may occur on PCell and activated SCell(s).

Proposal # 2: The UE is allowed to cause:

· one interruption on PCell and activated SCells in UL and DL before each CQI reporting for SCell in dormant SCell state and
· one interruption on PCell and activated SCells in UL and DL after each CQI reporting for SCell in dormant SCell state. Each interruption shall be one subframe.  

Proposal # 3: Each interruption due to CQI reporting for SCell in dormant SCell state can be up to:

· one subframe in inter-band CA and
· two subframes in intra-band CA
4 Measurement Requirements in dormant SCell state
The dormant SCell state is allowed to enable UE power saving. Therefore the measurement requirements should be similar to those defined for deactivated SCell. We therefore suggest that the measurement requirements are based on SCell measurement cycle unless measurement cycle is not configurable in the dormant state which is subject to RAN2 agreements. 
Proposal # 4: The measurement requirements for RRM measurements in dormant SCell state are based on SCell measurement cycle.
5 Summary

In this paper we have further analysed the RRM requirements related to dormant SCell state and addressed the remaining issues discussed in the last meeting. The main proposals are:
Proposal # 1: The transitions delays (for transition from: dormant to activated, activated to dormant and dormant to deactivated states), shall be the same with and without UL CA provided that the CQI for the SCell in dormant state is reported on PCell.
Proposal # 2: The UE is allowed to cause:

· one interruption on PCell and activated SCells in UL and DL before each CQI reporting for SCell in dormant SCell state and

· one interruption on PCell and activated SCells in UL and DL after each CQI reporting for SCell in dormant SCell state. Each interruption shall be one subframe.  

Proposal # 3: Each interruption due to CQI reporting for SCell in dormant SCell state can be up to:

· one subframe in inter-band CA and
· two subframes in intra-band CA

Proposal # 4: The measurement requirements for RRM measurements in dormant SCell state are based on SCell measurement cycle.
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