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1 Introduction

In last RAN2 #100 meeting, it was agreed to introduce a new MAC CE for the state transition for the SCell dormant state.
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 further discuss the how the new MAC CE control the SCell dormant state transition and the format of the new MAC CE.
2 Discussion

As agreed the following state transitions are supported:

· The following state transitions are supported for the Dormant state:

· Active state to Dormant state

· Dormant state to Deactivated state.

· Dormant state to Active state

Other state transitions are TBD.

For deactivate state to dormant state, we don't see such a need that the network will firstly switch the SCell to dormant then to activated state. Compared to activate the SCell directly which needs only one MAC CE command, the network need to send two MAC CEs to transit the SCell state to active state which is too much signalling complex. So, we propose the deactivated state to dormant state is not supported.

Besides, as agreed the SCell can be directly configured with activated state when the SCell is configured, i.e., indicating SCell as active within SCell configuration. It should be beneficial if the network can indicate the direct dormant SCell state within SCell configuration since in this case the UE can be switched to activated state faster than switch from deactivate state. Besides, by staying at dormant state, the UE is power efficient since there is no need to monitor PDCCH.

Proposal 1 Transit from deactivated state to dormant state is not supported.

Proposal 2 Network can indicate SCell as dormant state within SCell configuration.

If proposal 1 is agreed, the following state transitions are supported:
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Figure 1 state transition with dormant state
It was agreed that the new MAC CE is used for state transition in/out of dormant state.

From our understanding, it should be feasible that the network is able to switch the SCell dormant state to deactivate state if there is not data to be transmitted or received on this SCell. As proposed, SCell can only be transited from activated state to SCell dormant, and for out of SCell dormant state, it can be either activated or deactivated.
For legacy SCell activation/deactivation MAC CE, the format is a bitmap with each field corresponding to a SCell index. It’s simple for the new MAC CE to still reuse the same formant as the legacy MAC CE. Besides, there is a deactivation timer configured for the SCell by implicitly deactivating the SCell without extra MAC CE. With dormant state, the timer can still be used by implicitly deactivating the SCell dormant state to deactivated state. So, we have the following transition relationship:
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Figure 2 state transition by introducing new MAC CE and the deactivation timer
In this case, the network can hibernate the SCell from activated state to dormant state and wake up the SCell from SCell dormant state to activated state by using the new MAC CE, which has the same format as that for legacy MAC CE. Then, by staying at SCell dormant, it can be deactivated by the timer if the timer is expired.

With respect to the timer, there are two options:

Option 1: reusing the legacy sCellDeactivationTimer configured for SCell:
Currently MAC entity maintains the sCellDeactivationTimer per configured SCell and deactivates the SCell upon the timer expiry. Currently, the sCellDeactivationTimer is started or restarted upon receiving activation/deactivation MAC CE activating the SCell, or upon receiving PDCCH indicating an uplink grant or a downlink assignment. With supporting dormant state, the timer behaviour can be extended so that it can also applies when the SCell is in dormant state. The timer is restarted/started when the SCell is hibernated from activated state to dormant state, or directly configured in dormant state by RRC. Upon timer expiry in dormant state, the SCell is deactivated from dormant state to deactivated state.

Option 2: introducing a new sCellDeactivationTimer configured for SCell in dormant state:
When a SCell is hibernated from activated state to deactivated state, the legacy timer is stopped and the new timer is started. Upon expiry, the SCell is deactivated from dormant state to deactivated state.
To us, both options are acceptable, so it is suggested that RAN2 should have a discussion on these options.
Proposal 3 Use new MAC CE to transit SCell from activated state to dormant state or from dormant state to activated state.

Proposal 4 The SCell can be deactivated from dormant state to deactivated state upon expiry of the configured timer;
Proposal 5 RAN2 is asked to have a discussion on whether the legacy sCellDeactivationTimer is used or a new timer is introduced.
The legacy MAC CE formant can be used as baseline for the new MAC CE, which is called, as agreed, hibernating/waking up MAC CE. The hibernating/waking up MAC CE is identified by a MAC PDU subheader with a new LCID different from the legacy activation/deactivation MAC CE. It has a fixed size and consists of a single octet containing 7 C-fields and one R-field when there are only 8 CCs are supported, and 31 C-fields and one R-field when 32 CCs are supported.
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Figure 3 hibernating/waking up MAC CE supporting 8 CCs
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Figure 4 hibernating/waking up MAC CE supporting 32 CCs
The Ci field indicates the hibernation or waking up status of the SCell with SCellIndex I which means if the Ci field is set to “1” the SCell with SCellIndex I shall be woke up from dormant state to activated state, otherwise it means the SCell with SCellIndex I shall be hibernated from activated state to dormant 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.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
Transit from deactivated state to dormant state is not supported.
Proposal 2
Network can indicate SCell as dormant state within SCell configuration.
Proposal 3
Use new MAC CE to transit SCell from activated state to dormant state or from dormant state to activated state.
Proposal 4
The SCell can be deactivated from dormant state to deactivated state upon expiry of the configured timer;
Proposal 5
RAN2 is asked to have a discussion on whether the legacy sCellDeactivationTimer is used or a new timer is introduced.
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.

.

1/3


_1348617810.vsd
C5


C4


C3


C2


C1


R


Oct 1


C6


C7



_1485871314.vsd
Oct 2



