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[bookmark: _Ref507164526]Introduction
At RAN2#101bis the following agreements were made:
Agreements
1:  Introduce 2 new MAC CEs to be used with dormant state.
=>	Proponents of 1-bit MAC CE and 2-bit MAC CE shall bring contributions with full TPs highlighting how the proposals work to RAN2#102, at which time one approach is selected.

Here we propose a design for the MAC CE that will allow the needed state transitions, yet allows the eNB to use the legacy MAC CE as before and avoid some error cases. 
[bookmark: _Ref178064866]Discussion
The state transitions between all the three states “Activated”, “Deactivated”, and “Dormant” are supported. This is illustrated in the figure below. 
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Figure 1: Configured SCell State Diagram 

Obviously to indicate one out of three states a minimum of two bits per cell is needed. But as we will see, in likely use cases two bits per cell will most of the time not be necessary. 
With the availability of the Dormant state and the power savings it is suggested to provide, possibly most SCells will be in either the Dormant state or the Activated state. 
Now, if we see the Dormant state as a sub-state of the Activated state (which then has the Legacy activated and Dormant activated state, but in the following we use Activated state to indicate the Legacy activated state and Dormant to indicate the Dormant activated state), we can introduce state transitions for receiving the new MAC CE, for example as in Table 1.
	[bookmark: _Hlk507277600]State before reception of new MAC CE
	State after new MAC CE = 0 is received
	State after new MAC CE = 1 is received

	Deactivated 
	Deactivated
	Dormant

	Dormant 
	Activated
	Dormant

	Activated 
	Activated
	Dormant


[bookmark: _Ref507280148]Table 1	Transitions from state in first column when receiving a new MAC CE only. 
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This is illustrated in figure 2 below. 
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Figure 2: New MAC CE state transitions

Now when receiving a legacy MAC CE, we propose interpreting Active and Dormant state as one state, thus legacy MAC CE cannot change between Active and Dormant state. Legacy MAC CE can then only move from Active and Dormant state to Deactivated, and from Deactivated to Activated state. For example, as in Table 2 below. 
	State before reception of legacy MAC CE
	State after legacy MAC CE = 0 is received
	State after legacy MAC CE = 1 is received

	Deactivated 
	Deactivated
	Activated

	Dormant 
	Deactivated
	Dormant

	Activated 
	Deactivated
	Activated


[bookmark: _Ref507279967]Table 2	Transitions from state in first column when receiving legacy MAC CE only. 
This is illustrated in figure 3 below.
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This avoids taking the Reserved bit in activation/deactivation MAC CE and make it into an Extension bit, which would complicate the decoding of MAC CE as the length of the MAC CE would depend on the Extension bit. Receiving only a legacy MAC CE then have the same effect in the UE, regardless of if it is a new or legacy UE, or if it is a legacy or new eNB. 
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With the proposals so far, we can move between all states, but some combinations are not possible, for example, moving one SCell from Deactivated to Activated at the same time as moving another SCell from Deactivated to Dormant. Hence, we need to enable all possible state transitions at the same time. This can be achieved by allowing both the new and the legacy MAC CE to be included in a MAC PDU, and when that happens the interpretation shall be as in Table 3. 
	State before reception of MAC CEs
	State after rx of
Legacy MAC CE = 0
New MAC CE = 0
	State after rx of
Legacy MAC CE = 0
New MAC CE = 1
	State after rx of
Legacy MAC CE = 1
New MAC CE = 0
	State after rx of
Legacy MAC CE = 1
New MAC CE = 1

	Deactivated 
	Deactivated
	Deactivated
	Activated
	Dormant

	Dormant 
	Deactivated
	Deactivated
	Activated
	Dormant

	Activated 
	Deactivated
	Deactivated
	Activated
	Dormant


[bookmark: _Ref507283487]Table 3	Transition from state in first column when receiving both legacy and new MAC CE
Table 3 can be implemented in the UEs by always first applying the legacy MAC CE, and then applying the new MAC CE. The state transitions are illustrated in figure 4.
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[bookmark: _Toc513472327][bookmark: _Toc513472377][bookmark: _Toc513540150][bookmark: _Toc513560399]Figure 4: State transitions when legacy and new MAC CE is received (legacy MAC CE are indicated first, for example 10 means legacy is 1 and new is 0)

Based on these discussions we propose
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In the proposal above, we use only one bit per SCell for the new MAC CE. Then we can have one dormant MAC CE of one octet to signal for seven SCells and one dormant MAC CE of four octets to signal for 31 SCells. 
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As an example of the proposals, say there are seven deactivated SCells, then (for convenience we use a state notation A = Active, D = Dormant, and C = Deactivated): 

	Action wanted from eNB
	MAC CE sent from eNB
	State after applying MAC CE

	No action, only PCell is active.
	
	CCCC CCCA

	SCell1 activated
	0000 0010 legacy MAC CE
	CCCC CCAA

	SCell1 dormant
	0000 0010 new MAC CE
	CCCC CCDA

	SCell2 activated
	0000 0110 legacy MAC CE
	CCCC CADA

	SCell1 activated
	0000 0000 new MAC CE
	CCCC CAAA

	SCell3 dormant
	0000 1000 new MAC CE
	CCCC DAAA

	SCell4 dormant and 
SCell3 deactivated
	0001 0110 legacy MAC CE and
0001 0000 new MAC CE
	CCCD CAAA


Table 4	Example on how to use the MAC CEs for state transitions
In Table 4 we see that many of the state transitions are possible with only one MAC CE using one bit per SCell. Only when more than one state transition, between certain combinations of states, in the same transport block will there be a need for having two bits per SCell.

[bookmark: _GoBack]Text proposal for this can be found in:
R2-1808164 Text proposal 36.321 MAC CE design for dormant SCell state, Ericsson, RAN2#102, May 2018
Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	The new MAC CE enables transitions between Activated, Deactivated and Dormant state as in Table 1.
Proposal 2	Do not extend or change the meaning of receiving the Activation/Deactivation MAC CE for SCell.
Proposal 3	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.
Proposal 4	Let there be one bit per SCell and have one dormant MAC CE with one octet (maximum 7 SCells) and another dormant MAC CE with four octets (maximum 31 SCells).
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