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1. Introduction
[bookmark: _Ref178064866]In RAN2#100 meeting, some agreements related to new SCell fast activation state were reached as follows [1]. 
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.

And in RAN2#101 meeting, further discussion continued and more details were made clear [2].

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.

In this paper, we discuss how to progress in new MAC CE design.
2. Discussion
List of papers submitted or related to new MAC CE design.
R2-1804548: Qualcomm India Pvt Ltd
R2-1804680: vivo
R2-1804768: Nokia, Nokia Shanghai Bell
[bookmark: _Hlk511120193]R2-1805828: Ericsson
R2-1804436: OPPO 
R2-1804656: Huawei
R2-1805191: KT Corp.
R2-1805913: LG Electronics Mobile Research

In summary, there are seven kinds of possible designs for new MAC CE:

Option 1: single new LCID and single 2 bits MAC-CE to facilitate all state transitions among 3 SCell states, and variable sizes with included number of SCells

R2-1804548: Qualcomm India Pvt Ltd
Proposal 4.	RAN2 agree to use single 2 bits 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 bits 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
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	R1
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	C4
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	C9
	C8
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· 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.


Option 2：two new LCIDs and single 2 bits MAC-CE to facilitate all state transitions among 3 SCell states
R2-1804680: vivo
Proposal 1: A new MAC control element is needed to indicate the three possible states of the SCell(s) by the network.
Proposal 2: The state MAC control element of two octets is identified by a MAC PDU subheader with LCID. It has a fixed size and consists of two octets containing seven C-fields and two R-fields. Each C-field consists of two bits.
Proposal 3: The state MAC control element of eight octets is identified by a MAC PDU subheader with LCID. It has a fixed size and consists of eight octets containing 31 C-fields and two R-fields. Each C-field consists of two bits.

Option 3：two new LCIDs and 1 bit for either dormant or activated state
R2-1804768: Nokia, Nokia Shanghai Bell
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.
R2-1804436: OPPO 
Proposal 3	Use new MAC CE to transit SCell from activated state to dormant state or from dormant state to activated state.
Proposal 6	The legacy MAC CE formant can be used as baseline for the new MAC CE.
Proposal 7	The Ci field is set to “1” indicating the SCell with SCellIndex I shall be woke up from dormant state to activated state, otherwise from activated state to dormant state.


Option 4: single new LCID with four octets and 1 bit for either dormant or activated state
R2-1805828: Ericsson
Proposal 1	The new MAC CE enables transitions between Activated and Dormant state as in Table 1.
Proposal 2	Have only one new MAC CE for SCell state transitions with one bit per SCell and in total 4 octets (maximum 31 SCells).
Proposal 3	Do not extend or change the meaning of receiving the Activation/Deactivation MAC CE for SCell.
Proposal 4	For UEs capable of the new Dormant SCell state, adopt the interpretations of reception of the MAC CEs for CA activation/deactivation as described in table 1, 2, and 3.


Option 5: no new LCIDs and flexible payload size
R2-1804656: Huawei
If bit E equals to ‘0’, there will be only one byte for payload, and this Ci field indicates the activation/deactivation status of the SCell with SCellIndex i as usual. Optionally this Ci field indicates activation state and the dormant state of the SCell with SCellIndex I, which can enable a simple transition between activation state and the dormant state. 
If bit E equals to ‘1’, there will be two bytes for payload, this (Ci,0, Ci,1) field indicates the activation/ dormant /deactivation status of the SCell with SCellIndex i. The (Ci,0, Ci,1) field is set to (1, 1) to indicate that the SCell with SCellIndex i shall be activated. The (Ci,0, Ci,1) field is set to (1, 0) to indicate that the SCell with SCellIndex i shall be in dormant state. The (Ci,0, Ci,1) field is set to (0, 0) to indicate that the SCell with SCellIndex i shall be deactivated.  And UE can ignore the (Ci,0, Ci,1) field with value of (0, 1). The same extension mechanism can also be applied to Activation/Deactivation MAC control element of four octets. By using the Reserved bit the current MAC CE can also indicate the new dormant state, in this way no new LCID is needed.
Proposal: Based on the payload form of current activation/deactivation MAC CE, the Reserved bit can be changed to Extension bit to indicate if the second byte is available to accommodate three SCell state.

Option 6: single new LCID and variable sizes with included number of SCells
R2-1805191: KT Corp.
Proposal 2: New MAC CE should support variable sizes with included number of SCells.

Option 7: A new MAC CE which indicates only the transition to the dormant state
R2-1805913: LG Electronics Mobile Research
Proposal 1. A new MAC CE which indicates only the transition to the dormant state should be defined.
Proposal 2. In the new MAC CE, Ci=1 indicates that the SCell shall go into the dormant state, and Ci=0 indicates that the SCell shall remain its current state.


Based on the papers above, we propose:
[bookmark: _Toc511299105]For new LCID allocation, RAN2 to discuss among
a. No new LCID is needed
b. One LCID is needed for both 7SCells and 31 SCells
c. Two LCIDs are needed for both 7SCells and 31 SCells
For new SCell state indication, RAN2 to discuss among
d. 1 bit for either dormant or activated state
e. 2 bit MAC-CE to facilitate all state transitions among 3 SCell states
f. 1 bit which indicates only the transition to the dormant state
For flexible payload size, RAN2 to discuss among
g. If variable sizes with included number of SCells is allowed
h. If flexible payload size with or without Dormant state is allowed
Conclusion
[bookmark: _In-sequence_SDU_delivery]Based on the discussion in above we propose the following:
1. For new LCID allocation, RAN2 to discuss among
a. no new LCID is needed
b. One LCID is needed for both 7SCells and 31 SCells
c. Two LCIDs are needed for both 7SCells and 31 SCells
For new SCell state indication, RAN2 to discuss among
d. 1 bit for either dormant or activated state
e. 2 bits MAC-CE to facilitate all state transitions among 3 SCell states
f. 1 bit which indicates only the transition to the dormant state
For flexible payload size, RAN2 to discuss among
g. If variable sizes with included number of SCells is allowed
h. If flexible payload size with or without Dormant state is allowed
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