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1	Introduction
This contribution discusses the remaining Stage-3 details for Dormant SCells state, including UE capability aspects.
In RAN2#100, the following agreements were made related to the new SCell state:
	Agreements:
· 1	Transition between legacy SCell deactivated state and fast activation state is via MAC-CE (i.e., similar to legacy).
· 2	Legacy state transition mechanisms are applicable for transition between legacy SCell activated and SCell deactivated states.



Additionally, in RAN2#101, the following agreements were reached related to the new SCell state:
	Agreements: 
·   Use “Dormant SCell state” as the name of the new Scell state and use ”Hibernate” as the action for moving from Activated SCell state to Dormant Scell state if necessary.
· 2    Dormant Scell follows PCell DRX for CQI/RRM measurement report triggering.
· 3    Additional new MAC CE is needed for state transition in/out of the dormant state. Legacy MAC CE is still used as in Rel-10 CA.
· 4    Define a MAC CE for state transition from activated SCell state to the dormant SCell state. 
· 5    It is supported that UE transits from dormant state to deactivate state.




This contribution discusses the remaining Stage-3 details for Dormant SCells state, including UE capability aspects.
2	RRC details of Dormant SCell state
2.1	State transitions
Currently, the agreed state transitions for the dormant state are as follows:
1) activateddormant (to enter dormant state after data inactivity)
2) dormantactivated (dormant state was introduced to have fast activation)
3) dormantdeactivated (to avoid having to do SCell deactivation via activated state, i.e. dormantactivateddeactivated).
The only state transition that has not been agreed is deactivateddormant. The need to go dormant state arises rather when SCell is in activated state and there is need for power saving. If the SCell is in deactivated state, the reason for transition would be new traffic arrival in which case the SCell should be transitioned directly to activated state. In typical cases, the Scell would be added either directly activated or as deactivated with the intent to be activated soon. Therefore, the need for the remaining state transition is not very clear: If dormant state would be needed, it might make more sense to simply allow direct configuration of SCell in dormant state (i.e. similar to the direct SCell activation), as discussed in R2-1804767.
Proposal 1: LTE Rel-15 will not support deactivated  dormant state transition for SCells
2.2	CQI reporting configuration
The RAN1 LS R2-1804212 indicates the following parameters are needed for the CQI reporting configuration of dormant SCell state:
· Separate CQI/PMI/RI reporting parameters with legacy value ranges (2 parameters – CQI/PMI and RI reporting offsets)
· Separate CSI feedback mode can be configured (1 parameter – periodic reporting mode)
· Two separate CSI subframe sets can be configured for the dormant Scell CQI reporting separately from activated Scell CQI reporting (2 CSI subframe sets like in Rel-10 CSI reporting) 
Thus, the equivalents of the following (existing) parameters are needed:
· cqi-pmi-ConfigIndex (same semantics as the Rel-8 parameter)
· ri-ConfigIndex (same semantics as the Rel-8 parameter)
· csi-SubframePatternConfig (with 2 subframe sets, with same semantics as the Rel-10 parameter)
· cqi-FormatIndicatorPeriodic (same semantics as the Rel-10 parameter)
Proposal 2: Create a dedicated configuration for dormant Scell CQI reporting, containing the parameters, cqi-pmi-ConfigIndexDormant, ri-ConfigIndexDormant, csi-SubframePatternDormant and cqi-FormatIndicatorDormant.

2.3	UE capabilities for dormant SCell state 
The UE capabilities for the dormant state would encompass the following functionality:
· Support of MAC CEs to move UE to dormant state and out of dormant state
· CQI reporting according RAN4 requirements for the dormant Scell state, based on the RRC configuration parameters
· Utilizing PCell DRX for dormant state CQI reporting, i.e. using cqiMask-r9 also for dormant Scell CQI reporting.
Based on the above, it seems like a single UE capability bit could be sufficient for the dormant Scell state.
Proposal 3: Introduce a single capability bit for dormant SCell state.
3	MAC CE details for Dormant SCell state transitions
With the introduction of the dormant SCell state, UE can be in one of the three SCell states: active, dormant or deactivated. The existing MAC CEs were designed to be used to move SCell to Activated or Deactivated state, so something new is needed. As RAN2 has already agreed to use a MAC CE for state transitions,the remaining work is in defining 1) how many new MAC CEs are needed, 2) what is the exact bit pattern of each MAC CE and 3) how does the new MAC CE work together with existing activation/deactivation MAC CE.
Amount of MAC CEs: A new MAC CE consumes one new LCID, but according to TS36.321 there are still 10 DL LCIDs left: 
Table 6.2.1-1 Values of LCID for DL-SCH
	01011-10100
	Reserved



Hence, there should be no problems adding a new MAC CE, but of course the amount should be minimized. Therefore, at least one MAC CE for state transition from activated to the dormant state is needed. Due to the CA extensions done in Rel-13, also the activation/deactivation MAC CE has two formats: One for maximum of 7 SCells and one for maximum of 32 SCells. To allow smaller size MAC CEs, both formats should be supported also for dormant SCell state transitions.
Proposal 4: Introduce one new 1-octet MAC CE (LCID = 10011) and one new 4-octet MAC CE (LCID = 10100) for dormant state transitions.
Bit structure for MAC CEs: A MAC CE should be defined to fulfil one simple task and do that with efficient amount of bits. Considering that the main state transitions for dormant state are activated  dormant and dormant  activated, it seems like the new MAC CEs could be defined to just act according to those states. Like with activation/deactivation, each bit could then indicate either “dormant” (with 1) or “activated” (with 0), but only for those SCells that are already in activated or dormant state, i.e. SCells in deactivated state are NOT affected by the new MAC CEs. This would work in case the deactivated  dormant state transition is not needed (as proposed above), and would simplify the handling of the MAC CE: UE It will only toggle those SCells which are in dormant or activated state but not touch the deactivated SCells. In nutshell, this means the following:
· MAC CE for Hibernating SCells only applies for SCells in activated state
· MAC CE for Thawing SCells only applies for SCells in dormant state
Proposal 5: The new MAC CEs only affects the state of SCells in either dormant or activated state. The state of deactivated SCells are not affected by the new MAC CEs.
Interaction with activation/deactivation MAC CE: Finally, the interaction with the existing SCell state transition MAC CE needs to be defined. If only the dormant  deactivated state transition is allowed, then the following rules could be applied:
· MAC CE for Activation of SCells only applies for SCells in deactivated state
· MAC CE for deactivation of SCells applies for SCells in any state
This makes it possible to allow all agreed state transitions, and also avoids making the MAC CEs any larger than the existing activation/deactivation MAC CEs.
Proposal 6: The existing MAC CEs for Scell deactivation can also deactivate Scells in dormant state. They cannot activate SCells in dormant state.

3	Conclusions
Proposal 1: LTE Rel-15 will not support deactivated  dormant state transition for SCells
Proposal 2: Create a dedicated configuration for dormant Scell CQI reporting, containing the parameters, cqi-pmi-ConfigIndexDormant, ri-ConfigIndexDormant, csi-SubframePatternDormant and cqi-FormatIndicatorDormant.
Proposal 3: Introduce a single capability bit for dormant SCell state.
Proposal 4: Introduce one new 1-octet MAC CE (LCID = 10011) and one new 4-octet MAC CE (LCID = 10100) for dormant state transitions.
Proposal 5: The new MAC CEs only affects the state of SCells in either dormant or activated state. The state of deactivated SCells are not affected by the new MAC CEs.
Proposal 6: The existing MAC CEs for Scell deactivation can also deactivate Scells in dormant state. They cannot activate SCells in dormant state.
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