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1      Introduction
In RAN2#83bis meeting, activation/deactivation for dual connectivity was discussed and the conclusion was: Need for activation/deactivation of small cells depend on how many small cells are configured in SeNB. In the same meeting, following agreements were reached about dual connectivity framework:

	The maximum total number of serving cells per UE is 5 as for carrier aggregation.

Carrier aggregation is supported in the MeNB and in the SeNB, i.e., the MeNB and the SeNB may have multiple service cells for a UE. 

MCG (Master Cell Group) is the group of serving cells associated with the MeNB. 

SCG (Secondary Cell Group) is the group of the serving cells associated with the SeNB.

In Dual Connectivity a UE is connected to one MeNB and one SeNB. 

A TAG may only comprise cells of one eNB.

FFS whether there is one PCell in the MeNB and one in the SeNB or whether there is just one PCell per UE  


In this contribution, we discuss whether to support activation/deactivation for dual connectivity.
2      Discussion
2.1     Whether to deactivate all cells in SCG
In current CA, to achieve reasonable UE battery consumption, an activation/deactivation mechanism of SCells is supported. However, activation/deactivation does not apply to PCell. 
The question is whether all cells in SCG can be deactivated when there is no on-going DL/UL traffic for SeNB. There are basically three ways when there is no on-going DL/UL traffic for SeNB.

· Deactivate all cells in SCG: In this case, if there is any DL/UL traffic, the activation should be done from MeNB. According to analysis in [3], activation latency is expected. In addition, there is additional complexity since BSR/SR/RACH should be sent to MeNB and forwarding of the relevant information is needed between MeNB and SeNB.
· Remove SeNB (i.e. turn off dual connectivity): In this approach, SeNB is removed if there is no on-going DL/UL traffic. However if there is any DL/UL traffic arrival, a procedure of SeNB addition should be performed, which incurs large delay more than activation from MeNB. It should be noted that whether SeNB removal should be performed is anyway up to network implementation.
· Use DRX in SeNB: In this case, at least one cell is always activated in SCG. DRX can be used to reduce power consumption. If DRX cycle is not that large, the activation latency is the shortest among the three options. However there is always a tradeoff between power consumption and activation latency when choosing DRX cycle.
Comparison is shown below:

Table 1: Comparison of activation options

	
	Power consumption
	Latency to serve data for DL/UL traffic arrival
	Other aspects

	Deactivate all cells in SCG
	Good
	Good
	Requires that BSR/SR/RACH to be performed on MeNB. Requires more standardization efforts.

	Remove SeNB
	Good
	Worst (procedure of SeNB addition should be used)
	

	Use DRX in SeNB
	Worse
	Best (if short DRX cycle is used)
	


Considering the comparison above, it is proposed that there is at least one cell (sPCell as discussed in [4]) which is always activated in SCG and use DRX for power saving on sPCell if necessary. 
Proposal 1: there is at least one cell (e.g. sPCell) which is always activated in SCG.  
2.2     Whether to support activiation/deactivation of cells other than sPCell
If we agree that sPCell is always activated in SCG, then it is natural to apply the activation/deactivation mechanism in current CA to the cells within SCG. If there is DL traffic arrival, sPCell can activate other SCells in SCG if necessary. If there is UL traffic arrival, according to the decision from last meeting, UE can send BSR information related to specific bearer towards the eNB for which corresponding bearer belongs to. Then sPCell may activate other SCells in SCG if necessary, similar to DL traffic arrival. Since backhaul delay is not involved, it is reasonable to assume that SCells other than sPCell in SCG can be activated/deactivated based on DL/UL traffic. In this way, activation/deactivation is done independently in MeNB and SeNB.
Proposal 2: SCells other than sPCell in SCG can be activated/deactivated.
Proposal 3: Activation/deactivation of SCells in SCG in dual connectivity is done independently in MeNB and SeNB.  

3      Conclusion
In this contribution, we discuss activation/deactivation in dual connectivity and propose the following:
Proposal 1: there is at least one cell (e.g. sPCell) which is always activated in SCG.
Proposal 2: SCells other than sPCell in SCG can be activated/deactivated.
Proposal 3: Activation/deactivation of SCells in SCG in dual connectivity is done independently in MeNB and SeNB.
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