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1	Introduction
One of the main objective of euCA WID [1] is:
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· Reduced delays in Scell set-up, including shorter Scell configuration delay after UE moves from idle to connected by addressing the following aspects:
· Measurements on Scell candidates (e.g. network assistance in identifying Scell candidate carriers, and best effort UE measurements for Scell candidates),
· Measurement reporting (e.g. utilize UE’s earlier idle mode measurements for configuring Scell),
· Scell configurations and activations (e.g. the network could immediately configure Scell for CA without additional measurements when UE’s earlier idle mode measurements are available for setting up Scell)




In RAN2#100, the following agreements were reached:
	Agreements:
1     Support configuring SCell directly in activated/deactivated state in Rel-15. FFS how to solve the CQI ambiguous and PDCCH monitoring timing issues.
Agreements:
	Introduce a New SCell fast activation state as follows:
		1) Not introduce L1 signalling
		2) Only period CQI report based on CRS
		3) without PDCCH monitoring
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.

  1        The short period of the CQI reporting resource could be only available upon receiving the SCell activation command. FFS when the UE fall back to longer periodicity.
 




In this paper, we will discuss on the remaining details of the work new SCell state: naming of the new state, definitions of the MAC CEs for the state transitions and the exact processes of the state transitions.
2	New SCell State	
2.1	UE behaviour in the “New Scell State” and state naming
So far, since LTE Rel-10, there have been two SCell states in TS36.321: activated and deactivated SCell states. The actions related to UE behaviour while in these SCell states are summarized below:
· Activated: UE monitors PDCCH, reports CQI and does RRM measurements according to RRC configuration. May have DRX assigned according to per-UE DRX configuration (i.e. all Scells use the same DRX configuration)
· Deactivated: No PDCCH monitoring or CQI reporting, but RRM measurements continue according to a “deactivated Scell measurement cycle”, which is a form of DRX for RRM measurements
According to RAN2#100 agreements, for a UE in the “new SCell state” (e.g. by a MAC CE like activation command), the UE behaviour is supposed to as follows:
· UE performs no PDCCH monitoring (like in deactivated state)
· UE does (periodic) CQI reporting (via PCell) (like in activated state)
· UE continues doing RRM measurements according to regular RRC configuration (like in both activated and deactivated states)
As is clearly visible in the agreements, the new SCell state is a mix of ‘Active SCell state’ and ‘Deactivated SCell state’: UE continues measuring and CQI reporting, but does not monitor PDCCH of the SCell. Therefore, one could regard this new state as a form of “lower-activity active SCell state”, somewhat close to “suspended” state for RRC (where UE maintains RRC configuration and still does measurements). However, the exact nomenclature should mainly achieve clarify and consistency: It is by far the easiest to have a one-word name for the state (e.g. “activated” or “deactivated”), and several simple alternatives can be easily considered:
· Dormant state: The Scell is “dormant” in the sense that it is not active but is ready to be used quickly
· Suspended state: The SCell has been suspended from normal configuration but UE still maintains it.
· Sleeping state: The Scell is not active but is sleeping, awaking occasionally for measurements
· Semi-activated state: The Scell is almost active (since CQIs are sent) but not quite (no data transmission).
We think the exact term does not matter too much, but have a clear preference for a single-word state. Since there were some objections to the “suspended” on the basis of it being confused with RRC suspend/resume, we think e.g “dormant” could be used. However, the question is also what we should call the action of going to the new Scell state: “Hibernate” seems possible, as the Scell is functioning but not quite ready to be used until woken up.
Proposal 1: 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.
We also note that currently it is unclear how DRX cycle should operate with the new Scell state: All activated Scells follow the PCell DRX, but all deactivated SCells follow the (common) SCell measurement DRX. Since the dormant state includes CQI reporting (which is affected by PCell DRX), it seems reasonable to assume that it would also be akin to the activated SCells in this regard, i.e. all measurements and corresponding requirements follow PCell DRX.
Proposal 2: Dormant Scell follows PCell DRX for CQI/RRM measurement report triggering.
2.2	State transitions and MAC CEs
With the introduction of the new 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 the same logic could be used for the new state: A MAC CE indicates to UE which state transition to do.
Obviously, existing MAC CEs cannot be used for hibernating SCell since they were not designed for this, and state transitions should be unambiguously defined (i.e. the legacy MAC CEs (should) only handle legacy SCell state transitions). Therefore, at least one new MAC CE is needed. 
Proposal 3: A new MAC CE is needed for state transition in/out of the dormant state.
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.
Proposal 4: Define a MAC CE for state transition from activated SCell state to the dormant SCell state. 
When considering how to move away from the dormant Scell state, the question of whether UE should be able to transition to any (other) SCell state needs to be discussed. This was partly discussed already in RAN2#100 but without any conclusion. For simplicity, it could be assumed that all state transitions (i.e. from any state to any other state) are allowed and done via MAC CEs.
Proposal 5: Allow state transitions between “dormant” and “activated” and “dormant” and “deactivated”.
We note the following terminology for the state transitions:
· Dormant  Activated: “Hibernate”  “Wake up”
· Dormant  Deactivated: “Deactivate”  “Hibernate”
Thus, the target state could be used for the terminology, which would make the existing MAC CEs work depending on the state where they are received. As said above, a new MAC CE is needed to transition to the new state. We denote this action as “Hibernate Scell”. The reverse action would “Wake up Scell”, which makes the SCell transition from “Dormant” state or to “Activated” state. 

There are two basic alternatives: Using Hibernate/Wake up or just using Hibernate. These are illustrated in Figure 1 and Figure 2.
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Figure 1 Alt.1: Suspend/Resume MAC CEs
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Figure 2 Alt.2: Only Suspend MAC CE
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The “Activated” state is assumed to be the baseline SCell state for start transitions.
· Alt.1: Hibernate MAC CE is used for “Activated”  “Dormant”, Wake up MAC CE is used for “Suspended”  “Activated”
· Alt.2: Hibernate MAC CE is used for “Activated”  “Dormant”, Activate MAC CE is used for “Dormant”  “Activated”
The state “Dormant“ is used similarly as “Deactivated”, but UE could be moved also between “Deactivated” and “Dormant”
· Alt.1/2: Deactivate MAC CE is used for “Dormant” to “Deactivated”, Hibernate MAC CE is used for “Deactivated”  “Dormant”

3	Conclusions
In this contribution we have discussed on the remaining work for the “new SCell state”, and proposed the following: 
Proposal 1: 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.
Proposal 2: Dormant Scell follows PCell DRX for CQI/RRM measurement report triggering.
Proposal 3: A new MAC CE is needed for state transition in/out of the dormant state.
Proposal 4: Define a MAC CE for state transition from activated SCell state to the dormant SCell state. 
Proposal 5: Allow state transitions between “dormant” and “activated” and “dormant” and “deactivated”.
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