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Discussion and Decision
1. Introduction
In RAN2#83bis, it was agreed to support the carrier aggregation at both the MeNB and the SeNB. It was also agreed that the groups of serving cells associated with the MeNB and the SeNB are referred to as the MCG and the SCG, respectively. There are some open issues regarding the CA at the MeNB and the SeNB in dual connectivity. One of the high level issues is the PCell change among the cells at the same MeNB in dual connectivity. In this contribution, we discuss the PCell change in dual connectivity and provide our preference. 

2. Discussion
2.1
PCell change in Rel-10 CA 
In Rel-10 CA, the PCell change is performed by the handover. Especially, the PCell change among cells of the same eNB is performed by the intra-eNB handover. During the PCell change, the SCells may be kept (but deactivated) and by activating them right after the handover the SCells can be used again without much signaling over Uu. 
2.2
PCell change in dual connectivity 
The PCell is always a cell of the MeNB and the PCell may be changed due to some reasons, e.g. load balancing of PUCCH resources, in dual connectivity. To our understanding, the same way as the CA could be reused and there should be no problems for handling the MCG at the MeNB. 
Observation 1: The PCell change should be performed by the handover and the UE behavior for handling the MCG is the same as the CA. 
The difference from the CA is that the UE is configured with the SCG served by the SeNB in dual connectivity. Considering this difference, there may be 2 options for handling the SCG at the PCell change among the MCG or among the cells of the MeNB. 
· Option 1: Release the SCG
· Option 2: Keep the SCG but stop any communication at the SeNB
In the Option 1, the MeNB requests the SeNB to release any configurations for the UE that is going to perform the PCell change at the MeNB. The MeNB sends the UE the RRC Connection Reconfiguration message for the PCell change, which will include the mobilityControlInfo. The UE releases the SCG configurations and performs the handover accordingly. After changing the PCell, the MeNB may trigger the SeNB addition. This could be common for UP architecture option 1A and 3C.
In the Option 2, the MeNB requests the SeNB to stop any communications with the UE that is going to perform the PCell change at the MeNB. The MeNB sends the UE the RRC Connection Reconfiguration message for the PCell change, which will include the mobilityControlInfo. The UE stops any communication in the SCG with keeping the SCG configurations and the UE performs the handover accordingly. For 1A, it should be discussed further how the security key at the SeNB (S-KeNB) should be handled during the PCell change with keeping the SCG. 
The comparison of two options is summarized in the table below. It is obvious that the Option 1 is simpler and it would just reuse the stage-2 procedure already captured in the TR, while the Option 2 could reduce the signaling over X2 and Uu by avoiding the SCG configuration procedure, if the SCG is reused after the PCell change. However, the PCell change among the MCG or among the cells of the MeNB may not be triggered so often and the signaling gain may not be so important. Regarding the security, there seems to be no issue for the Option 1, but in the Option 2 the security key at the SeNB (S-KeNB) may need the special handling at the UE and the SeNB for 1A. This is because in our understanding the S-KeNB is also derived from the KeNB at the MeNB. In addition, SA3 says that “If handovers are done by first tearing down all DRBs in the SeNB before performing the handover, SA3 believes we can complete the work before June. Otherwise, if MeNB-to-MeNB handovers can be performed while keeping SeNB cells, then SA3 needs further information from RAN2 regarding what types of handovers need to be supported to evaluate whether the work can be completed before June.” in their LS [1]. Considering the potential SA3 work, more clear motivation or benefit to support the Option 2 would be necessary. Based on the discussions above, it would be better to go for the Option 1 for the SCG handling at the PCell change. 
Observation 2: The SCG should be released at the PCell change at the MeNB. 
Table1. Comparison of options for the PCell change procedure
	
	Option 1
	Option 2

	Pros
	· Simple 

· No security issue for both 1A and 3C
	· Less signaling over X2 and Uu for restarting the communication at the SeNB

	Cons
	· More signaling over X2 and Uu, if SeNB is added again
	· In 1A, need special handling for the security key at SeNB (S-KeNB) 

	Note
	· 
	· SA3 may not finish their work (even if necessary) in Rel-12 as said in their LS [1]


In the discussion above, the PCell change among the MCG or cells of the MeNB has been discussed, but the same policy could be applied to the case of inter-eNB handover, i.e. MeNB change. Finally, we would like to propose to release the SCG at PCell change. 
Proposal: The PCell change is performed by the handover procedure by releasing the SCG. 
3. Conclusion

In this contribution we discussed the PCell change among the MCG or cells of the MeNB in dual connectivity. There would be two options, i.e. release the SCG and keep the SCG. Based on pros and cons including the security aspect, we had the following observations. 
Observation 1: The PCell change should be performed by the handover and the UE behavior for the MCG is the same as the CA. 

Observation 2: The SCG should be released at the PCell change among the MCG.
Finally we would like to propose: 

Proposal: The PCell change is performed by the handover procedure by releasing the SCG. 
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