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1 Introduction
During RAN2#84 meeting, there had been a discussion on signalling flows for dual connectivity and then RAN2 agreed with basic operation flow for some kinds of procedures including SeNB addition/modification and SeNB release to support dual connectivity. Even if basic principles for signalling flow of some scenarios were identified, it was not discussed on whether it is necessary to introduce SCG(Secondary Cell Group) handover or not. In this paper, we propose a SCG handover procedure for a UE with dual connectivity in UP architecture 1A and 3C, respectively. 
2 Discussion
SCG handover procedure means that a UE changes its access from one SeNB to another SeNB when it is served with dual connectivity provided by both eNBs. This procedure may be frequently occurred by user’s mobility in dual connectivity scenario where a number of SeNB cells with small service area are densely deployed. 
The SeNB change procedure can be considered as following two different procedures according to the UP architectures, which are shown in figure 1. 
· Procedure for UP architecture 1A
In UP architecture 1A, S-GW is used as a split point of traffic transmission/reception for dual connectivity. An E-RAB could be configured either by MeNB or SeNB according to location of UE and traffic characteristics of each bearer. Thus in this scheme, the dual connectivity is supported at E-RAB level.
Below is a more detail description of the SeNB change procedure in UP architecture 1A.
1) A UE is in RRC Connected state and is configured to carry out measurement according to configuration by MeNB. In this state, there are two independent E-RABs between UE and S-GW for dual connectivity.

2) A measurement report or resource status report is sent to a MeNB and SeNB handover is triggered. The measurement report would be reported by UE, when there is an event to report it. The resource status report could also issue the SeNB change procedure if there is not sufficient radio resource sustaining the QoS for a bearer. 
3) The MeMB makes decision whether to perform SeNB change procedure based on RRM information, measurement report and load of cells of SCG.  

4) If SCG handover is decided, the MeNB issues a SeNB setup request procedure to change SeNB. When this step is performed, target SeNB performs admission control about whether it accepts corresponding request or not, depending on the E-RAB QoS received from MeNB and load of SeNB. If the SeNB accepts MeNB’s request, AS configuration will be performed. As a response of the MeNB’s request, the SeNB sends back a response message to the MeNB. 

6) The MeNB instruct the source SeNB to forward the buffered and in-transit packets to target SeNB. The protocol message between two eNBs for this step may be “SN Status Transfer” defined on PDCP and detail information elements are FFS. This procedure is only applied to the UP architecture 1A. 

7) This procedure could be initiated as soon as the MeNB receives the SeNB addition request from the target SeNB as shown in step 4. For this step, the MeNB generates the RRC message to perform SeNB change, i.e RRCConnectionReconfiguration message, to be sent by the MeNB towards the UE. On receiving SeNB change from the MeNB, the UE performs radio resource configuration to lower layer and sends the RRCConnectionReconfiguration Complete message to confirm SeNB change. After that UE performs synchronization to target SeNB and accesses the target SeNB cell via RACH. In this step, the source eNB instruct the UE to deactivate carrier components of SCG cells belonging to source SeNB through MAC level signalling.
8) After successful target SCG cell access, SeNB addition complete message is triggered and sent to source SeNB. 
9) The MeNB sends E-RAB modification indication message to a MME to inform that the UE has changed SCG. The MME performs S1 bearer modification procedure with a S-GW. The MME confirms the E-RAB modification indication message with the E-RAB modification confirmation message. A GTP-U tunnel modification toward target SeNB cell and context update for corresponding E-RAB are performed in this step. This procedure is only applied to the UP architecture 1A.
11) Upon reception of E-RAB modification confirmation message, the MeNB requests the source SeNB to release radio resources.

· Procedure for UP architecture 3C

In UP architecture 3C, a MeNB is used as split point of traffic transmission/reception for dual connectivity and it could provide bearer split for an EPS bearer to improve throughput of a UE. Thus in this scheme, dual connectivity can be supported at a radio bearer level. 
Below is a more detail description of the SeNB change procedure in UP architecture 3C.
1) This step is same procedure in the UP architecture 1A. However, in this state, traffic path for a UE in this state is different from UP architecture 1A. Namely there may be two independent radio bearers for dual connectivity, which can be used to serve one E-RAB.
2) ~ 4) These procedures are same procedures in the UP architecture 1A. However, some information elements of protocol messages for the procedure may be different from those of UP architecture 1A.
5) There are two types of DL packet handling options. The first one is that the MeNB buffers DL packets for lossless transmission and the second option is that the MeNB serves the DL traffic without packet buffering since it is possible for this option to support bearer split. 
7) This procedure is same procedures in the UP architecture 1A.
8) SeNB addition complete is triggered and sent to the source SeNB to indicate end of target cell access procedure. After that, the UE can communicate with MeNB and target SeNB through independent radio bearer for dual connectivity.

10) The buffered packets in step 5) would be forwarded toward the target SeNB. This procedure is only applied to the UP architecture 3C.
11) After transmission of SeNB addition complete message, the MeNB requests the source SeNB to release radio resources.
In both UP architectures, there is a possibility to change the order of transmission of RRCConnectionReconfiguration message and RA procedure in step 7. Accordingly, the direction of SeNB addition complete message in step 8 may also be changed by the order of messages in step 7.
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Figure 1: SCG handover procedure
3 Conclusions
This paper discusses on the SCG handover procedure for a UE in dual connectivity. According to the discussion in section 2, the proposal is given as below. 
Proposal : RAN2 is requested to discuss a siganalling flow for SCG handover based on the procedure described in this paper. 
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