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1 Introduction
When a dual connectivity UE moves out of SeNB1 to SeNB2 without change of MeNB, SeNB change procedure may be initiated. This can be achieved by the combination of SeNB Addition and SeNB Release procedure. This contribution provides signalling flow for SeNB change procedure for UP alternative 1A and 3C respectively.
2 Discussion
2.1  SeNB Change procedure for UP alternative 1A
SeNB Change procedure for user plane alternative UP 1A can be performed as the combination of SeNB Addition and SeNB Release procedures. 
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Figure 1: SeNB change procedure for 1A (Alternative 1)
Figure 1 depicts the signalling flow of this procedure. The operation could involve the following steps:

 1
MeNB decides to change SeNB1 to SeNB2 according to measurement report or based on SeNB1’s request due to e.g. RLF. 
2
The MeNB requests the SeNB1 to release its resources in SeNB RELEASE COMMAND message and provides DL/UL GTP tunnel endpoint for the potential data forwarding from SeNB1 to MeNB.
3
The MeNB sends SeNB ADDITION REQUEST to SeNB2 to allocate radio resources. This may contain information of modified UE AMBR, DL data forwarding proposed, UL GTP Tunnel Endpoint of SGW etc.
4
Upon receiving the SeNB RELEASE COMMAND message, the SeNB1stops data transmission to the UE and buffers the data.

5
The SeNB1 responds to the SeNB RELEASE RESPONSE to MeNB and confirms MeNB whether it has data DL/UL data forwarding. 
6
Admission Control may be performed by the SeNB2 depending on the received E-RAB QoS information and RRM strategy. The SeNB2 configures the required resource according to the received E-RAB QoS information. 
7
The SeNB2 send SeNB ADDITION RESPONSE to the MeNB. The SeNB ADDITION RESPONSE message includes a RRC container, DL/UL GTP Tunnelling Endpoint for data forwarding, and DL GTP Tunnelling Endpoint of SeNB.
8, 9
The SeNB1 sends the SN STATUS TRANSFER message to the MeNB to convey the uplink PDCP SN receiver status and the downlink PDCP SN transmitter stats of E-RABs for which PDCP status preservation applies (i.e. for RLC AM).

10
The MeNB generates the RRC message, i.e. RRCConnectionReconfiguration message based on the RRC containers received in the SeNB RELEASE RESPONSE and SeNB ADDITION RESPONSE. 
Note:
The MeNB combines the RRC containers receiving in the SeNB RELEASE RESPONSE and SeNB ADDITION RESPONSE in one single RRCConnectionReconfiguration message.
11, 13
MeNB may forward the SN STATUS TRANSFER and the data received in the step 8 and step 9 to SeNB2. 
12
Upon receiving the RRCConnectionReconfigurationComplete message, the MeNB sends the SeNB CONFIGURATION CONFIRM to SeNB to inform the SeNB2 about the complete of the RRC reconfiguration.
14
The UE performs RACH and synchronization towards the cell of SeNB2 if needed.

15
The SeNB2 confirms the UE’s successful RACH and synchronization towards MeNB.

Step 16 to Step 23 provides the path switch towards EPC.
24
By sending the UE CONTEXT RELEASE message, the MeNB informs the SeNB1 the possibility to release the resources in the SeNB1.
The potential problem is how to perform data forwarding from SeNB1 to SeNB2. There are several possible alternatives for data forwarding. 

Alternative 1: SN status transfer and data forwarding between SeNB1 and SeNB2 are relayed by MeNB (Figure 1). 

As depicted in the step 8 and step 9 of Figure 1, MeNB allocates and provides the DL/UL GTP tunnel endpoint for the potential data forwarding from SeNB1 to MeNB in the SeNB RELEASE COMMAND message. SeNB 1 confirms the whether there is data forwarding in the SeNB RELEASE RESPONSE. MeNB proposes DL data forwarding to SeNB2 in the SeNB ADDITION REQUEST message. SeNB2 allocates and provides DL/UL GTP tunnel endpoint for data forwarding between SeNB2 and MeNB. SeNB1 sends the SN status and data to MeNB. MeNB forwards the SN status and data to SeNB2.
Alternative 2:  Direct SN status transfer and data forwarding between SeNB1 and SeNB2
As shown in the Figure 2, in step 8 and step 9, SN status and data forwarding can take place between SeNB1 and SeNB2 directly. For this operation, prerequisite is SeNB2 addition should be performed before SeNB1 release because MeNB needs to obtain the DL/UL GTP Endpoint tunnel and the new eNB UE AP ID from SeNB2 firstly and then forward this information to SeNB1. Then X2 interface between SeNB1 and SeNB2, as well as GTP tunnel between SeNB1 and SeNB2 is established. The signalling flows are depicted in figure 2.
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Figure 2: SeNB change procedure for 1A (Alternative 2)
Alternative 3:  SN status transfer forwarded by MeNB and direct data forwarding between SeNB1 and SeNB2
It is also feasible that SN status of SeNB1 is forwarded by MeNB to SeNB2, whereas data forwarding is performed directly between SeNB1 and SeNB2. By this scheme, SeNB2 addition should be performed before SeNB1 Release because MeNB needs to obtain the DL/UL GTP Endpoint tunnel from SeNB2 firstly and then tells SeNB1 this information. In step 4, it is not required that SeNB2 provides the new eNB UE AP ID. The signalling flows are depicted in figure 3.
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Figure 3: SeNB change procedure for 1A (Alternative 3)
2.2   SeNB change procedure for UP alternative 3C
Compared with the procedures for 1A, DL data forwarding related signalling and path switch related signalling are not needed for 3C. Figure 4 depicts the signalling flow of this procedure. 
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Figure 4: SeNB change procedure for 3C
Basically, the description of the signalling for SeNB2 addition and SeNB1 release are the same as that for SeNB change procedure for 1A. In step 8, only UL data received by SeNB1 needs to be forwarded to the MeNB. In step 9, UE may report DL PDCP status to the MeNB so that the MeNB can know whether PDCP PDUs transmitted by SeNB are successful or not.
3 Conclusion
This contribution provides signalling flows for SeNB change procedures for alternative 1A and 3C.
It is proposed that:
Proposal 1: The functionality of SeNB change is performed by a combination of SeNB ADDITION and RELEASE procedures.

Proposal 2: It is proposed to discuss the data forwarding alternatives for 1A.
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