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1	Introduction
RAN4#86 meeting in Athens was the first meeting discussing the enhanced utilization of CA (euCA) WI. During the meeting a number of agreements were made related to Dormant state [1]:
· 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
And:
· Related to interrupts at state transitions following was agreed:
· Interrupt for transition between fast SCell state and deactivated state: re-use existing active -> deactivated requirements.
· For the transition between the fast SCell state and the activated state, there could be interruption.
Based on these agreements a running draft CR is available [4]. A number of issues are still open for further discussions in RAN4. In this paper we will address the open aspects related to the fast SCell activation discussion, considering the RAN2 agreements.

2	Discussion
RAN2 has sent LS to RAN4 related to euCA in [2]. For the new SCell state, the following was agreed:
· The New SCell state will be called “Dormant SCell state” 
· A dormant SCell follows PCell DRX for CQI/RRM measurement report triggering.
· A new MAC CE will be defined for state transition in/out of the dormant state. Legacy MAC CE is still used as in Rel-10 CA, i.e. for state transitions between activated and deactivated SCell states.
· 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.
A number of issue were left for further discussion after RAN4#86 which are discussed next. It should be noted that RAN2 has renamed the fast SCell activation state to Dormant state. We propose to apply same naming in RAN4 in order to simplify current and future work.

2.1	PUCCH SCell and transition delays
In previous meeting it was left open whether the agreements would be applicable to uplink CA case. If we consider legacy requirements we have separate requirements related to SCell with and without UL. The agreements in last meeting were accounting the baseline SCell without UL. For a dormant SCell with UL RAN4 would need to discuss whether the PUCCH SCell is in same TAG as PCell or not and whether there is valid TA for transmitting in the SCell. 
In case the PUCCH SCell is in same TAG as the PCell the same TA applies and the activation delay of a dormant SCell should not be affected compared to the non-PUCCH Dormant SCell scenario. We see that the same activation delay requirement as defined for PUCCH Dormant SCell can be used as agreed for the Dormant SCell without UL as agreed in last meeting.
Proposal 1: Activation time for a dormant PUCCH SCell with valid TA is n+8.
In case the dormant PUCCH SCell is not in the same TAG as the PCell, and the UE does not have valid TA for transmitting on the dormant PUCCH SCell, there would be a need to acquire a valid TA in the dormant SCell before transmitting in UL. I.e. in addition to the basic activation delay, the UE should be allowed time needed to perform actions related to acquiring a valid UL timing. In this case the activation delay would additionally need to account for the time it would take the UE to acquire valid UL timing.
Proposal 2: Activation time for a dormant PUCCH SCell without valid TA is n+8+T1+T2+T3.
Where:
· T1 is the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell. T1 is up to 25 subframes and the actual value of T1 shall depend upon the PRACH configuration used in the PUCCH SCell.
· T2 is the delay for obtaining a valid TA command for the sTAG to which the SCell configured with PUCCH belongs. T2 is up to 13 subframes.
· T3 is the delay for applying the received TA for upling transmission. T3 is 6 subframes.
as defined in 36.133 section 7.7.6

2.2	Interruptions caused by new Dormant state
Discussions in RAN4#86 related to interruptions caused by the transition between the Dormant SCell state and the activated state, also left a couple of open topics to be decided. 
[bookmark: _Hlk509843800]One aspect was the possible interruption when changing from Dormant state to Active state. A second aspect was the possible interrupts due to CQI reporting.

[bookmark: _Hlk510018709]2.2.1	Interruption when changing from Dormant state to Active state
Interruptions in connection with CA are generally caused by turning on/off a secondary transceiver chain. Interruptions are affecting the active chains leading to loss of data. An interruption caused by a state change from Dormant to Active would imply that the RF chain serving the Dormant SCell would potentially need to be turned on at a state transition.
This situation is very similar to what is known from when network activated an SCell from deactivated state. I.e. the Dormant SCell may not have the RF chain active and would need to turn it on – which is likely to cause an interrupt on the active PCell.
However, as RAN2 has decided that a dormant SCell follows PCell DRX for CQI/RRM measurement report triggering, we don’t see a need to define interruption requirements for changing the state from Dormant to Active state. As the UE would need to follow the PCell DRX reporting requirements the UE would also need to perform the measurements according to the current PCell DRX in order to ensure that the reporting requirements are fulfilled.
In this case we see that the Dormant SCell activity follows the PCell activity. I.e. the Dormant SCell measurements are assumed performed once per 40ms with an L1 measurement period of 200ms – relaxed according to applied PCell DRX. Having interrupts on PCell due to measurements on a Dormant SCell that frequent is not acceptable from system performance point of view.
Proposal 3: No interrupt requirements are defined for changing from Dormant state to Active state.

2.2.2	Interruptions due to CQI measurements and reporting
Currently E-UTRAN CQI definition and reporting are defined by RAN1. The intention of the WI is not to change any RAN1 CQI definition and/or reporting, but instead fully rely on existing. Some minor changes might be needed in RAN1 specification to accommodate the rules for the a Dormant SCell.
Currently RAN1 does not define very specifically how the UE should derive the CSI report but instead leave it open to UE implementation.
RAN2 has defined additional masking rule for CQI reporting for the case when a UE is configured with DRX:
-	if CQI masking (cqi-Mask) is setup by upper layers:
-	in current subframe n, if onDurationTimer would not be running considering grants/assignments/DRX Command MAC control elements/Long DRX Command MAC control elements received until and including subframe n-5 when evaluating all DRX Active Time conditions as specified in this subclause, CQI/PMI/RI/PTI/CRI on PUCCH shall not be reported.
-	else:
-	in current subframe n, if the MAC entity would not be in Active Time considering grants/assignments/DRX Command MAC control elements/Long DRX Command MAC control elements received and Scheduling Request sent until and including subframe n-5 when evaluating all DRX Active Time conditions as specified in this subclause, CQI/PMI/RI/PTI/CRI on PUCCH shall not be reported.
This means that if CQI masking is set by upper layers, the UE would only need to report CQI at CQI reporting occasions falling within the On-Duration. Otherwise the UE CQI reporting is done at CQI reporting occasions falling within the UE active time. When UE is in DRX sleep no CQI reporting is expected to be transmitted.
As RAN2 has decided that a dormant SCell follows PCell DRX for CQI/RRM measurement report triggering, this means that the CQI reporting for the dormant SCell would happen according to these PCell rules. E.g. if UE is configured to report CQI once per 10ms for the SCell, the SCell measurements on which the CQI is estimated (for the SCell in Dormant this is understood to be based on the CRS) would need to be performed within a period close to the reporting period. Especially RAN2 informed RAN4 in LS [2] following concerning an SCell in Dormant state:
· UE can be configured to provide periodic CRS-based CQI reporting in the new SCell state
· The CQI/PMI/RI reports in the new ‘fast SCell activation state’ are to be usable by the eNB to start scheduling on SCell after transitioning into SCell activated state
Our understanding is due to this, the actual CQI estimate must be based on measurements performed close to the reporting instance to ensure that the reported CQI is up to date and usable by the eNB.
Based on this we can split the discussion about interrupts caused by the CQI measurement and reporting into the following:
1) PCell is active (no DRX is used in PCell)
a. If the Dormant SCell is turned on and off as per each CQI measurement and/or reporting, this could lead to an excessive number of interrupts on PCell.
2) PCell is in DRX (DRX is used in PCell)
a. As the reporting of the Dormant SCell CQI is aligned with PCell CQI reporting, the Dormant SCell CQI measurement (and turning on/off the transceiver of the Dormant SCell) would be synchronized with PCell DRX on/off. In this case we would not expect any interrupts on PCell due to dormant SCell CQI measurement and reporting.
Having a solution which introduces an excessive number of interrupts will of course make the use of Dormant SCell state less attractive to network due to the system impact. Introducing a limit on the amount of allowed interrupts would make it more attractive even when PCell is active. Such a limit should be in the same order as known from interrupts caused by deactivated SCell measurements.
Observation 1: Excessive number of interrupts will of course make the use of Dormant SCell state less attractive to network.
Observation 2: Introducing a limit on the amount of allowed interrupts would make it more attractive even when PCell is active.
Seen more in connection with PCell in DRX and fast activation of SCell once data starts (having SCell dormant if causing interrupts does not seem attractive solution).

2.3	Additional open topics
2.3.1	MBSFN
Current requirements for when SCell is activated does not include any special handling of MBSFN cells. In existing requirements, the UE is allowed a longer activation – which is now shortened significantly. Based on this it was proposed in last meeting that if MBSFN is in use in the Dormant SCell being activated the UE is allowed a small relaxation in the activation delay. Such a relaxation could of course be possible, but RAN4 would need to decide to which extend a relaxation is allowed. Another approach would be not to define requirements for activation delay for a Dormant SCell or keep existing legacy requirements for such case in order to keep the specification complexity lower.
Proposal 4: Do not define special requirements for activation delay for Dormant SCell with MBSFN.

2.3.2	Loss of UL synchronization
In last meeting another aspect related to handling of a Dormant SCell when the PCell loses its UL synchronization. A Dormant SCell is supposed to perform CQI measurements and report CQI periodically – and such reporting would be done on the PCell. However, once the PCell loses UL synchronization, the PCell is not allowed to transmit anymore and CQI reports cannot be sent to network. 
In this case it seems reasonable that the UE is allowed to stop measuring for CQI reporting. It is however not clear whether such SCell is still to be regarded as a Dormant SCell (e.g. once the PCell UL synchronization is regained) or would the Dormant SCell become deactivated?
From RAN4 point it would be necessary to know which requirements RAN4 should expect for Dormant SCells in this situation. We see this issue as something RAN2 would need to clarify and we propose to ask RAN2. In [3] we have drafted an LS.

3	Conclusion
A number of issues were left open for further discussions in RAN4 from the Athens meeting. In this paper we addressed the open aspects related to the fast SCell activation discussion, considering the RAN2 agreements. Based on the discussions we propose:
Proposal 1: Activation time for a dormant PUCCH SCell with valid TA is n+8.
Proposal 2: Activation time for a dormant PUCCH SCell without valid TA is n+8+T1+T2+T3.
Proposal 3: No interrupt requirements are defined for changing from Dormant state to Active state.
Proposal 4: Do not define special requirements for activation delay for Dormant SCell with MBSFN.
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