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1  Background
During RAN2#100, the following agreements were made
Agreements:

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 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.

During RAN2#101, the following agreements were made
Agreements:

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 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.

Other State Transitions are TBD

2 Discussion
During RAN2#100 meeting, it was agreed to introduce SCell New State with the goal to reduce SCell activation latency and reduce overall UE power consumption. During RAN2#101 Meeting, it was agreed to use “Dormant SCell State” as name of New State. 
RAN2 agreed to have all new state transitions for SCell new state as based on MAC-CE. The following diagram illustrates various new state transitions.
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Figure 1: SCell State Transition Diagram 

State transitions 1 and 2 (Red Color) are legacy state transitions between SCell activated and deactivated based on legacy MAC-CE. State Transitions 3,4 & 6 (Blue Color) are newly agreed state transitions in previous RAN2 meetings. Other State Transitions 5, 7, 8 (Green Color) & Direct SCell Transition to Dormant State upon SCell Configuration (not shown in above diagram) has to be discussed and agreed.
State Transitions Discussion:

Similar to RAN2 previous agreement of “Allow SCell to be activated directly upon SCell configuration & upon Handover” can be extended to New State (Dormant State) as well. This allows flexibility for eNB to configure SCell directly into low power Dormant State upon SCell Configuration and upon successful handover from Source eNB to Target eNB with CA SCells configured during HO and enables fast SCell state transition to SCell Activated State.

Proposal 1. Allow SCell to transit directly into New Dormant State upon SCell configuration & upon successful HO to Target eNB by means of explicit RRC IE Indication.

Upon SCell configuration, default SCell state is Deactivated State.  Based on any intermittent small data (Data > Threshold 1) to be offloaded to configured Scells, it is beneficial to consider SCell state transition from deactivated state to New Dormant State as well. When data volume increases (Data > Threshold 2, Threshold 2 >Threshold 1), eNB can effectively and immediately trigger SCell to transit from low power New Dormant State to High Power Active State. How eNB determines triggers and data volume thresholds to perform state transitions from “Deactivated to Active State “ and “Deactivated to New Dormant State” is based on implementation.
Proposal 2. RAN2 agree to allow SCell state transition from legacy Deactivated State to New Dormant State as well. 

In order to avoid UE staying in High Power Active state for extended period of time when there is no SCell scheduled traffic (if MAC-CE is not received or lost due to poor channel conditions), it is good to consider Timer based state transition from “Active to Dormant State” AND “Dormant State to Deactivated State” in addition to New MAC-CE based transition.
Proposal 3. Introduce New Timer based state transitions “Active to Dormant State” and “Dormant State to Deactivated State” in addition to New MAC-CE based transitions.  Details of timer values is FFS (Stage 3)
During RAN2#101 meeting, it was agreed to follow legacy MAC-CE for state transitions between legacy SCell states (i.e Deactivated and Activated States) if SCell supports only legacy states.
However, if an SCell supports both legacy states (Deactivated and Active States) and new Dormant State, it is beneficial to have single new common MAC-CE to perform all 3 state transitions instead of using 2 different MAC-CEs for different state transitions. 

Key Design Goals of Single 2 bit New MAC-CE Approach:  
· New MAC CE has higher priority than Legacy MAC CE, when received in one MAC-Transport Block (aka within same sub-frame)

· New MAC CE usage should minimize the legacy MAC CE need in same MAC TB as well as eliminate simultaneous MAC CE need in same TB

Key Advantages of Single 2 bit MAC-CE Approach:  
· New MAC CE can be used independently for all the transitions, without backward compatibility issue. 
Legacy MAC CE also can be used without new MAC CE in same MAC TB. If both legacy and new MAC-CE received, then new MAC-CE takes precedence.

· Multiple SCells in different states can do state transitions with single New MAC CE. Avoid the need for both MAC CEs in the same MAC TB. 

· Simplifies the number of use-cases significantly (Implementation and validation)

· In commercial deployments, helps to transition to New MAC CE quickly and adapt New State easily during commercialization. Old MAC CE backward compatibility is still maintained

Observation 1. Adoption of Single MAC-CE for all 3 states & associated transitions allows simplification of New Dormant State Implementation (without using 2 different MAC-CEs) without backward compatibility issues, 
Observation 2. Multiple SCells in different states can do state transitions with single New MAC CE. Thus, avoid the need for both MAC CEs in the same MAC TB. 

Observation 3. Simplifies IOT Test Scenarios and allows easy deployment/migration towards single New MAC-CE approach 
Proposal 4. RAN2 agree to use single 2 bit MAC-CE to facilitate all state transitions among 3 SCell states (i.e Deactivated, Active, Dormant States).  

It is possible to have some Scells operating with legacy states and some SCells operating with all 3 states. In such mixed SCell state scenario, legacy state SCells can continue to use legacy MAC-CE and other SCells with all 3 states can continue to use new MAC-CE format. In this scenario, it is possible for an SCell to receive both legacy MAC-CE and New MAC-CE within same sub frame. In this case, New MAC-CE should be considered as higher priority for SCells supporting all 3 states than legacy MAC-CE and ignore legacy MAC-CE actions for that SCell .
Proposal 5. New MAC CE has higher priority than Legacy MAC CE, when received in one MAC-Transport Block (aka within same sub-frame) for an SCell supporting all 3 states.
Proposal 6. RAN2 agree to use following bit pattern definition for new 2 bit MAC-CE.   

	New MAC-CE Value
	Action

	00
	No Change

	01
	New Dormant State

	10
	Active State

	11
	De active State


New MAC-CE Format:

Proposal 7. RAN2 to agree on below 2-Octet and 8-Octet New MAC CE Format using a single New LCID.
2-Octet Model:
	C
	C3
	C2
	C2
	C1
	C1
	R2
	R1

	C7
	C7
	C6
	C6
	C5
	C5
	C4
	C4


	C3
	C3
	C2
	C2
	C1
	C1
	R2
	R1

	C7
	C7
	C6
	C6
	C5
	C5
	C4
	C4

	C11
	C11
	C10
	C10
	C9
	C9
	C8
	C8

	C15
	C15
	C14
	C14
	C13
	C13
	C12
	C12

	C19
	C19
	C18
	C18
	C17
	C17
	C16
	C16

	C23
	C23
	C22
	C22
	C21
	C21
	C20
	C20

	C27
	C27
	C26
	C26
	C25
	C25
	C24
	C24

	C31
	C31
	C30
	C30
	C29
	C29
	C28
	C28


8-Octet Model:

· R1 definition as below

· R1 = 0 means 2-Octet model

· R1 = 1 means 8-Octet model

· 2 bits represent one SCell transition state as per proposal 5.
· R2 is Reserved

· New LCID Value (Example :10110) alone can be used for Enhanced Activation/Deactivation for both 2-Octet and 8-Octet MAC-CE model.
Various State Transitions and associated New MAC-CE Value is shown below.
	Source State
	Target State
	New MAC-CE
	Old MC-CE

	Deactivated
	Activated
	10
	X

	Deactivated
	New
	01
	X

	Deactivated
	Deactivated
	11
	X

	Activated
	Deactivated
	11
	X

	Activated
	New
	01
	X

	Activated
	Activated
	00
	X

	Dormant
	Activated
	10
	X

	Dormant
	Deactivated
	11
	X

	Dormant
	New
	00
	X


It should be possible to release an SCell when RRC Connection Reconfiguration Message with SCell Release indication is received by UE.
Proposal 8. Allow SCell to be released upon UE receiving RRC Connection Reconfiguration with “SCell Release” indication when SCell is in Dormant State.
3 Conclusion
In this contribution, we discussed following proposals about various state transitions with the introduction of SCell new state. 
Observation 4. Adoption of Single MAC-CE for all 3 states & associated transitions allows simplification of New Dormant State Implementation (without using 2 different MAC-CEs) without backward compatibility issues 

Observation 5. Multiple SCells in different states can do state transitions with single New MAC CE. Thus, avoid the need for both MAC CEs in the same MAC TB. 

Observation 6. Simplifies IOT Test Scenarios and allows easy deployment/migration towards single New MAC-CE approach 
Proposal 1.
Allow SCell to transit directly into New Dormant State upon SCell configuration & upon successful HO to Target eNB by means of explicit RRC IE Indication.

Proposal 2.
RAN2 agree to allow SCell state transition from legacy Deactivated State to New Dormant State as well.

Proposal 3.
Introduce New Timer based state transitions “Active to Dormant State” and “Dormant State to Deactivated State” in addition to New MAC-CE based transitions.  Details of timer values is FFS (Stage 3)

Proposal 4.
RAN2 agree to use single 2 bit MAC-CE to facilitate all state transitions among 3 SCell states (i.e Deactivated, Active, Dormant States).

Proposal 5.
New MAC CE has higher priority than Legacy MAC CE, when received in one MAC-Transport Block (aka within same sub-frame) for an SCell supporting all 3 states.

Proposal 6.
RAN2 agree to use following bit pattern definition for new 2 bit MAC-CE.

	New MAC-CE Value
	Action

	00
	No Change

	01
	New Dormant State

	10
	Active State

	11
	De active State


Proposal 7.
RAN2 to agree on below 2-Octet and 8-Octet New MAC CE Format using a single New LCID.

2-Octet Model:

	C
	C3
	C2
	C2
	C1
	C1
	R2
	R1

	C7
	C7
	C6
	C6
	C5
	C5
	C4
	C4


8-Octet Model:

	C3
	C3
	C2
	C2
	C1
	C1
	R2
	R1

	C7
	C7
	C6
	C6
	C5
	C5
	C4
	C4

	C11
	C11
	C10
	C10
	C9
	C9
	C8
	C8

	C15
	C15
	C14
	C14
	C13
	C13
	C12
	C12

	C19
	C19
	C18
	C18
	C17
	C17
	C16
	C16

	C23
	C23
	C22
	C22
	C21
	C21
	C20
	C20

	C27
	C27
	C26
	C26
	C25
	C25
	C24
	C24

	C31
	C31
	C30
	C30
	C29
	C29
	C28
	C28


· R1 definition as below

· R1 = 0 means 2-Octet model

· R1 = 1 means 8-Octet model

· 2 bits represent one SCell transition state as per proposal 5.
· R2 is Reserved

· New LCID Value (Example :10110) alone can be used for Enhanced Activation/Deactivation for both 2-Octet and 8-Octet MAC-CE model.
Proposal 8.
Allow SCell to be released upon UE receiving RRC Connection Reconfiguration with “SCell Release” indication when SCell is in Dormant State.
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