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1. Introduction
In the last RAN4 #86 meeting, the following WF was approved to capture the agreement and open issues regarding the fast Scell activation [1]. 
	R4-1803104 [1]:

Agreements

· 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.

· 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.

Open issues

· missing transition delays from deactivation to fast activation due lack of RAN2 agreement on introducing this state transition.

· If introduced RAN4 will introduce transition delay

· In fast SCell state there may be some interruption on the CQI reporting. More investigation is needed for the concrete number for the interruption in the future meeting.

· Regarding measurement for new Scell state RAN4 need to discuss:
· RRM measurement requirements in new Scell state (core).
· CQI measurements accuracy (performance).



RAN2 also sent an LS informing their recent agreement on fast Scell activation [2]
In this paper, we discuss the open issues for the Scells in dormant state based on the previous WF from RAN4 #86 [1] and the LS from RAN2 [2].
2. Discussion
2.1. Review of RAN2 agreement [2]
In RAN2 LS [2], it is clarified that the new Scell state will be called “dormant” state, and a dormant Scell follows DRX of Pcell for its CQI/RRM measurement triggering. Among the state transition in and out of the dormant state, the one from deactivated state to dormant state is still left as TBD. 

	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.




Observation 1. State transition from deactivated state to dormant state is still TBD.
2.2. Dormant(Active State Transition Delay
For the dormant-to-active state transition, RAN4 agreed that it takes up to 8ms for the state transition for FDD without MBSFN subframes [1], yet the state transition delay for FDD with MBSFN, or TDD is left as TBD. As discussed in [3], the state transition from dormant to active state could require a brief interruption since UE might have been running SCC RF in the low-power mode throughout the new State, and the actual activation of the Scell may involve switching SCC RF to the normal mode. In the intra-band CA scenario, it takes a longer time for UE to adjust its AGC, hence a longer interruption, when some of the downlink subframes are unavailable for the AGC purpose due to being configured as MBSFN subframes and/or uplink subframe in TDD. Considering these observations, Table 1 shows the proposed interruption length, window, and the Scell activation delay for different duplex mode depending whether MBSFN subframes are present or not. In all scenarios, a dormant Scell is considered activated at the end of the interruption window. For TDD without MBSFN subframes, we propose the interruption window of [n+5, n+10], which gives n+11 for the activation delay for the Scells in the new State. Note that the proposed new interruption window of [n+5, n+10] in TDD is based on the new worst-case scenario of ULDL config 0, which is different from ULDL config 6 with MBSFN subframes that was used in deriving the legacy interruption window of [n+5, n+11]. 
Proposal 1. Scell activation delay and interruption window for a dormant Scell is given by the 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 
	MBSFN subframe not configured
	2ms (intra-band), 1ms (inter-band)
	[n+5, n+7]
	n+[8] Note 1

	
	MBSFN subframe configured
	5ms (intra-band), 1ms (inter-band)
	[n+5, n+9] Note 2
	n+[10] 

	TDD 
	MBSFN subframe not configured
	5ms (intra-band), 1ms (inter-band)
	[n+5, n+10]
	n+[11]

	
	MBSFN subframe configured
	5ms (intra-band), 1ms (inter-band)
	[n+5, n+11] Note 2
	n+[12] 

	Note 1: Agreed in RAN4 #86 [1]
Note 2: Same interruption window as legacy Scell activation.


2.3. Dormant Scell with downlink and uplink (Uplink CA)

Scell activation delay for a dormant Scell with both downlink and uplink (uplink CA) is left as FFS in the last meeting [1]. One concern addressed in [3] is that in uplink CA case, both Scell uplink and downlink need to be ready at the time of the Scell activation, which means that UE not only needs to keep the receive path of the dormant SCell warmed up in a low-power mode with 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. In the mean time, for the more capable UE that can keep both the uplink and downlink of the Scell in a dormant state, there is no reason that the actual activation delay would increase compared to the dormant Scell without uplink. To this end, we propose that a separate UE capability is defined for dormant Scell with and without uplink. For those UE that declares it is capable of supporting dormant Scell with uplink, the same Scell activation delay requirement as the dormant Scell with downlink only can be applied.

Proposal 2. Define a separate UE capability for supporting dormant Scell state with and without uplink. A UE declares supporting the dormant Scell state for a Scell with uplink should supports the same for a Scell with downlink only as well.
Proposal 3. For a UE that declares capable of the dormant Scell state for a Scell with uplink (uplink CA), the same Scell activation delay requirement as a dormant Scell with downlink applies when activating a dormant Scell with uplink.
2.4. Interruption Requirement for Periodic CQI Reporting
A UE is supposed to perform periodic CQI measurement on the dormant Scell and reports 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 4. Allow up to 0.5% probability of missed ACK/NAK when UE is configured with one or more number of dormant Scell(s). 
2.5. RRM Requirement for Dormant SCell

From the RRC perspective, the Scell in a dormant state is considered as deactivated. Therefore, any RRM requirement applicable for the activated Scell(s) cannot be applied to the dormant Scell. Given this, we propose that a dormant Scell only needs to meet the existing RRM requirement defined for a deactivated Scell, with the exception of the state transition delay and interruption requirements which are to be specified separately for a dormant Scell.

Observation 2. A dormant Scell is deactivated from RRC perspective.

Proposal 5. A dormant Scell only needs to meet the RRM requirement defined for a deactivated Scell with the exception of the state transition delay and interruption requirements which are to be specified separately for a dormant Scell.
3. Conclusions

In this paper, we discussed the remaining open issues in the RRM requirement for a dormant SCell. List of proposals made in this paper is summarized as follows.
Observation 1. State transition from deactivated state to dormant state is still TBD.
Proposal 1. Scell activation delay and interruption window for a dormant Scell is given by the 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 
	MBSFN subframe not configured
	2ms (intra-band), 1ms (inter-band)
	[n+5, n+7]
	n+[8] Note 1

	
	MBSFN subframe configured
	5ms (intra-band), 1ms (inter-band)
	[n+5, n+9] Note 2
	n+[10] 

	TDD 
	MBSFN subframe not configured
	5ms (intra-band), 1ms (inter-band)
	[n+5, n+10]
	n+[11]

	
	MBSFN subframe configured
	5ms (intra-band), 1ms (inter-band)
	[n+5, n+11] Note 2
	n+[12] 

	Note 1: Agreed in RAN4 #86 [1]
Note 2: Same interruption window as legacy Scell activation.


Proposal 2. Define a separate UE capability for supporting dormant Scell state with and without uplink. A UE that declares supporting the dormant Scell state for a Scell with uplink should supports the same for a Scell with downlink only as well.

Proposal 3. For a UE that declares capable of the dormant Scell state for a Scell with uplink (uplink CA), the same Scell activation delay requirement as a dormant Scell with downlink should apply when activating a dormant Scell with uplink.
Proposal 4. Allow up to 0.5% probability of missed ACK/NAK when UE is configured with one or more number of dormant Scell(s). 
Observation 2. A dormant Scell is deactivated from RRC perspective.

Proposal 5. A dormant Scell only needs to meet the RRM requirement defined for a deactivated Scell with the exception of the state transition delay and interruption requirements which are to be specified separately for a dormant Scell.
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