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1 Introduction
This paper discusses necessary signalling modifications to support mobility procedures for dual connectivity. The discussion is based on email discussion [85#21] on basic signalling procedures and a proposed signalling flow for SeNB change in [4]. This paper focusses on the RAN2 related information exchanged between the MeNB and SeNB in this procedure.

2 Discussion

2.1 SeNB change procedure
Section 2.1.1 shows the proposed overall procedure for SeNB change proposed in [4]. It is included here for reference. The proposed procedure matches the following proposed agreements in the [85#21] mail discussion:
B.3: There is a need for a local SCG release i.e. procedure only involving X2 signalling but the SeNB does not generate any signalling towards UE.

D.2: Upon change of SeNB, the MeNB initiates a local release towards the source SeNB, and includes an indication in the Reconfiguration message towards the UE i.e. a field indicating the UE shall release the entire SCG configuration.

2.1.1 Signalling flow
Below is the proposed stage-2 description as discussed in [4].
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Figure 10.1.2.X.2.y-1: SeNB Change procedure.

Figure 10.1.2.X.2.y-1 shows an example signaling flow for the SeNB Change procedure: 

1./2.
The MeNB initiates the SeNB Change procedure procedure by requesting the target SeNB to allocate resources for the UE by means of the SeNB Addition Preparation procedure.
If a bearer context in the sources SeNB was configured with the SCG bearer option and data forwarding is needed, the target SeNB provides forwarding addresses to the MeNB.

3.
If the allocation of target SeNB resources was successful, the MeNB initiates the release of the source SeNB resources. 
If a bearer context in the source SeNB was configured with the SCG bearer option and data forwarding is needed the MeNB provides data forwarding addresses to the source SeNB.
Reception of the SeNB Release Request message triggers the source SeNB to stop providing user data to the UE and, if applicable, to start data forwarding.

NOTE:
It is assumed that the MeNB provides the part of the RRCConnectionReconfiguration message that releases SeNB resources. 
4/5.
The MeNB triggers the UE to apply the new configuration.

6.
If the RRC connection reconfiguration procedure was successful, the MeNB informs the target SeNB.

7.
The UE synchronizes to the target SeNB.

8./9. Data forwarding takes place for E-RABs configured with the SCG bearer option. It may be initiated as early as the source SeNB receives the SeNB Release Request message from the MeNB.
Direct forwarding make take place directly between the source SeNB and the target SeNB, if the MeNB provides the address information received from the target SeNB to the source SeNB in step 3.

10.-14. If one of the bearer contexts transferred from the source SeNB were configured with SCG bearer option at the target SeNB, path update is triggered by the MeNB.
2.1.2 Inter-node RRC messages during SeNB change

In this section we discuss the inter node RRC messages during SeNB change, with reference to the signalling flow in section 2.2.1.
1. The procedure is started by MeNB requesting resources from the target SeNB. This step is identical to the first step of SCG addition procedure proposed in [3]. Thus, the same inter-node RRC message “SCG-PreparationInformation” proposed there can also be used in this step.

2. The second message is the SeNB response to the resource request. Also this is identical to the response message “SCG-Command” in [3], and can also be used in this step.
3. MeNB perfoms a local release of the source SeNB. No inter-node RRC message is needed in this step.

4. MeNB sends RRCConnectionReconfiguration to the UE, including the information elements received in the SCG-Command from the target SeNB.

5. UE completes the RRC procedure with RRCConnectionReconfigurationComplete.
6. MeNB completes the SeNB change procedure towards the target SeNB. This message should include the same information as “SCG-Complete”, proposed in [3].
Proposal 1 The same inter-node RRC messages defined for SCG modification are used during the SeNB change procedure. 
2.1.3 Open issues

In the [85#21] email discussion on basic signalling flows, a range of proposals are made, part of which are related to the signalling flow for SeNB change. The following open issues were listed:
· B.3: FFS in which cases local release is used e.g. re-establishment, change of MeNB, change of SeNB. Note that different variants may apply in different scenario's (i.e. with/ without data forwarding)

· Comment: Local release of SCG is useful to shorten the SeNB change preparation phase. By letting the MeNB include the release of the source SCG, the RRCConnectionReconfiguration can be transmitted to the UE, without having to wait for a response from the S-SeNB
Proposal 2 Local release of the Source SeNB is used during SeNB change procedure. 
· D.1: Upon change of SeNB, it is FFS how release of source SCG configuration is performed i.e. whether MeNB initiates a single procedure towards source SeNB or two separate procedures (7 support option a, 8 support option b and 2 did not express clear preference)

· Comment: A separate procedure to release the UE context in the source SeNB is not needed for the SeNB change procedure. The source SeNB can locally release the UE context at the end of data forwarding, or as early as the S-eNB becomes aware of the fact the the UE doesn’t utilise SeNB resources any more, see [4]. We also note that the UE has RRC connectivity with MeNB throughout the procedure, so the argument to be able to reconnect to the source SeNB is not that strong in our view. 
Proposal 3 A single procedure towards source SeNB is used to start data forwarding and release the UE context in source SeNB. 
2.2 MeNB change procedure
Section 2.2.1 shows the proposed overall procedure for SeNB change proposed in [4]. It is included here for reference. The proposed procedure matches the following proposed agreement in the [85#21] mail discussion:

E.1: Upon change of MeNB, the target eNB initiates release of the SCG towards the UE i.e. it includes a field indicating the UE shall release the entire SCG configuration. The source MeNB performs the local release towards the SeNB.

2.2.1 Signalling flow
Below is the proposed stage-2 description as discussed in [4].
The MeNB to eNB Change procedure provides the means to transfer a UE context from a source MeNB/SeNB to a target eNB.
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Figure 10.1.2.X.2.y1-1: MeNB to eNB Change procedure.

Figure 10.1.2.X.2.y1-1 shows an example signaling flow for the MeNB to eNB Change procedure: 

1./2.
The source MeNB starts the MeNB to eNB Change procedure by initiating the X2 Handover Preparation procedure.
The target eNB may provide forwarding addresses to the source MeNB.

3.
If the allocation of target eNB resources was successful, the MeNB initiates the release of the source SeNB resources. 
If the MeNB received forwarding addresses and a bearer context in the source SeNB was configured with the SCG bearer option and data forwarding is needed the MeNB provides data forwarding addresses to the source SeNB.
Reception of the SeNB Release Request message triggers the source SeNB to stop providing user data to the UE and, if applicable, to start data forwarding.

NOTE:
It is assumed that the target eNB provides the part of the RRCConnectionReconfiguration message that releases source SeNB resources. 
4.-6.
Upon reception of the SeNB Release Response message the MeNB provides the new configuration to the UE. The UE synchronizes to the target eNB.

7./8.
Data forwarding takes place. 
For the SCG bearer option, it may start as early as the source SeNB receives the SeNB Release Request message from the MeNB. Forwarding user data make take place directly between the source SeNB and the target eNB, if the MeNB provides the address information received from the target eNB to the source SeNB in step 3.
For the split bearer option (not shown in Figure 10.1.2.X.2.y1-1), data forwarding takes place between the source MeNB and the target eNB and may start as early as the MeNB initiates the RRC connection reconfiguration procedure.

9.-13. The target eNB initiates the S1 Path Switch procedure.

14.
The target eNB initiates the UE Context Release procedure towards the source MeNB.
2.2.2 Inter-node RRC messages during MeNB change

The inter-node RRC messages during MeNB change are the same as during legacy handover, i.e. HandoverPreparationInformation and HandoverCommand, but including release of the SCG. 
Proposal 4 The same inter-node RRC messages defined for legacy handover are used during the MeNB change procedure 
3 Conclusion
Based on the discussion we propose the following:
Proposal 1
The same inter-node RRC messages defined for SCG modification are used during the SeNB change procedure.
Proposal 2
Local release of the Source SeNB is used during SeNB change procedure.
Proposal 3
A single procedure towards source SeNB is used to start data forwarding and release the UE context in source SeNB.
Proposal 4
The same inter-node RRC messages defined for legacy handover are used during the MeNB change procedure
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