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1.
Introduction
In RAN2#101, RAN2 agreed as follows, 
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 contribution, we will discuss the MAC CE for the dormant state based on the above agreements.
2.
Discussion 
In the current LTE, there are only 2 states for an SCell, i.e. the activated state and the deactivated state, so, in the Activation/Deactivation MAC CE, 1 bit C-field for each SCell is enough to indicate its status.

With the introduction of the dormant state, an SCell can have one of the three states, i.e. activation, deactivation, and dormant, and 1 bit C-field is not enough to differentiate these three states. Therefore, a new MAC CE format should be proposed to indicate the three SCell states. 
One way is simply extend the 1-bit C-field of the current MAC CE format to the 2-bit C-field. However, this approach leads to double the current MAC CE size and this is not preferred in terms of signalling overhead. For example, MAC CE of 2 octets should be applied for 7 SCells, and MAC CE of 8 octets should be applied for 31 SCells. In the worst case, MAC CE of 8 octets, i.e. 64 bits, should be transmitted to transit the state of one SCell. 
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Figure 1. State transition by legacy MAC CE and new MAC CE

An alternative is to define a new MAC CE using the remaining LCID to indicate only the transition to the dormant state. Then, we can manage the transition of the three states including the dormant state without impact on the operation of the legacy Activation/Deactivation MAC CE. As it is a new MAC CE, it is straightforward to allocate a new LCID to this new MAC CE.
Proposal 1. A new MAC CE which indicates only the transition to the dormant state should be defined.

In the legacy MAC CE, i.e. the current Activation/Deactivation MAC CE, Ci=1 indicates that the SCell shall be activated, and Ci=0 indicates that the SCell shall be deactivated. On the other hand, 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.+ Using this new MAC CE, the three states including the dormant states can be managed while maintaining the resource efficiency of the legacy MAC CE.. 
Proposal 2. In the new MAC CE, Ci=1 indicates that the SCell shall go into the dormant state, Ci=0 indicates that the SCell shall remain its current state.
3.
Conclusion
In this contribution, we discussed the MAC CE for the dormant SCell state with the following proposals,

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.
4. 
Reference
[1] 3GPP TS 36.321,
Medium Access Control (MAC) protocol specification
[2] R2-1802002,
MAC CE for the new SCell state,
 vivo

[3] R2-1802755,
Remaining work on the New Scell State,
Nokia, Nokia Shanghai Bell
1
3

Activated state
Dormant state
Deactivated state
Ci field = 1
in legacy MAC CE
: go to Activated state
Ci field = 0
in legacy MAC CE
: go to Dectivated state
Ci field = 1
in new MAC CE
: go to Dormant state
Ci field = 1
in legacy MAC CE
: go to Activated state
Ci field = 0
in legacy MAC CE
: go to Dectivated state
Ci field = 1
in new MAC CE
: go to Dormant state



