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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN2#100 meeting, RAN2 has agreed  to introduce   new fast SCell activation state (new state) in order to reduce latency for SCell activation from legacy SCell deactivated state to legacy SCell activated state. And in RAN2#101 meeting, some agreements on the name of the new state and the state transition were achieved: 
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 discuss the MAC CE for the new SCell state based on the above agreements in more details and provide the text proposal to capture the above agreements.
 
2. Discussion
[bookmark: OLE_LINK98][bookmark: OLE_LINK99][bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23]In the legacy case, there are two states for the SCell, activated and deactivated. And the network activates and deactivates the SCell(s) by sending the Activation/Deactivation MAC control element. The Activation/Deactivation MAC control element of one/four octet is identified by a MAC PDU subheader with LCID. It has a fixed size and consists of a single/four octet containing seven/31 C-fields and one R-field. 
Since the new state is introduced, there are three SCell states to be configured or transitted between any two of the states. 
The legacy Activation/Deactivation MAC control element cannot work to support the three states. If a new MAC CE is used only for state transition in/out of the dormant state, while three SCells will transit to  dormant state and four SCell will transit from dormant state, a legacy MAC CE is needed to indicate which state(activated or deactivated) the SCell will be after transiting from the dormant state. And when the legacy MAC CE is applied, which value should be set for the three dormant SCell? Even though some solutions can indicate the state transition with the legacy MAC CE and the new MAC CE, a single octet containing seven C-filds to indicate three states is difficult.
Observation 1: It is a complex mechanism to use a new MAC CE only for the state transition in/out of the dormant state with the consideration of three possible SCell states.
On the other side, it is straightforward to indicate the three possible SCell states with two bits for one SCell comparing with the legacy one bit for two states. Therefore, A new MAC control element is needed to indicate the three possible states of the SCell(s) by the network.
Proposal 1: A new MAC control element is needed to indicate the three possible states of the SCell(s) by the network.
The new MAC CE is defined as Figure 1 and Figure 2.


[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Figure 1 the state MAC CE of two octets


Figure 2 the state MAC CE of eight octets
It has a fixed size and consists of  two/eight octets containing seven/31 C-fields and two R-fields. An example for Ci: the bit indexes are set to 11 to indicate that the SCell with SCellIndex i shall be activated. The bit indexes are set to 01 to indicate that the SCell with SCellIndex i shall be the new state. The bit indexes are set to 00 to indicate that the SCell with SCellIndex i shall be deactivated. The bit indexes 10 are reserved. Also, two new LCIDs are needed to identify the new MAC control element of two octets and eight octets. 
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.
[bookmark: OLE_LINK188][bookmark: OLE_LINK189]According to the above discussion, we propose the text proposal  (as shown in Section 4) to capture the MAC CE formats in the MAC specification.
Proposal 4: RAN2 agree the text proposal for capturing the new MAC CEs.
3. Conclusion
In this contribution, we discuss the MAC CE for the new SCell state with the following observation and proposals:
Observation 1: It is a complex mechanism to use a new MAC CE only for the state transition in/out of the dormant state with the consideration of three possible SCell states.
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.
Proposal 4: RAN2 agree the text proposal for capturing the new MAC CEs.

4. Text proposal
[bookmark: _Toc481081715]6.1.3.8	Activation/Deactivation MAC Control Elements
The Activation/Deactivation MAC control element of one octet is identified by a MAC PDU subheader with LCID as specified in table 6.2.1-1. It has a fixed size and consists of a single octet containing seven C-fields and one R-field. The Activation/Deactivation MAC control element with one octet is defined as follows (figure 6.1.3.8-1). 
The Activation/Deactivation MAC control element of four octets is identified by a MAC PDU subheader with LCID as specified in table 6.2.1-1. It has a fixed size and consists of a four octets containing 31 C-fields and one R-field. The Activation/Deactivation MAC control element of four octets is defined as follows (figure 6.1.3.8-2).
For the case with no serving cell with a ServCellIndex [8] larger than 7, Activation/Deactivation MAC control element of one octet is applied, otherwise Activation/Deactivation MAC control element of four octets is applied.
· Ci: if there is an SCell configured with SCellIndex i as specified in [8], this field indicates the activation/deactivation status of the SCell with SCellIndex i, else the MAC entity shall ignore the Ci field. The Ci field is set to "1" to indicate that the SCell with SCellIndex i shall be activated. The Ci field is set to "0" to indicate that the SCell with SCellIndex i shall be deactivated; 
· R: Reserved bit, set to “0”.


Figure 6.1.3.8-1: Activation/Deactivation MAC control element of one octet


Figure 6.1.3.8-2: Activation/Deactivation MAC control element of four octets

6.1.3.x Activation/Deactivation/Dormant MAC Control Elements
The Activation/Deactivation/Dormant MAC control element of two octets is identified by a MAC PDU subheader with LCID as specified in table x.x.x-n. It has a fixed size and consists of two octets containing seven C-fields and two R-field. The Activation/Deactivation/Dormant MAC control element with two octets is defined as follows (figure y.y.y.y-n). 
The Activation/Deactivation/Dormant MAC control element of eight octets is identified by a MAC PDU subheader with LCID as specified in table x.x.x-n. It has a fixed size and consists of a eight octets containing 31 C-fields and two R-field. The Activation/Deactivation/Dormant MAC control element of eight octets is defined as follows (figure y.y.y.y-k).
For the case with no serving cell with a ServCellIndex [8] larger than 7, Activation/Deactivation/Dormant MAC control element of two octets is applied, otherwise Activation/Deactivation/Dormant MAC control element of eight octets is applied.
· Ci Ci: if there is an SCell configured with SCellIndex i as specified in [8], this field indicates the activation/deactivation/dormant status of the SCell with SCellIndex i, else the MAC entity shall ignore the Ci Ci field. The Ci Ci field is set to "11" to indicate that the SCell with SCellIndex i shall be activated. The Ci Ci field is set to "00" to indicate that the SCell with SCellIndex i shall be deactivated. The Ci Ci field is set to "01" to indicate that the SCell with SCellIndex i shall be dormant. The Ci Ci field is set to "10" shall be reserved; 
· R: Reserved bit, set to “0”.



Figure y.y.y.y-n: Activation/Deactivation/Dormant MAC control element of two octets



Figure y.y.y.y-k: Activation/Deactivation/Dormant MAC control element of eight octets
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