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1  Introduction
At RAN3#83 meeting, we achieved  the discussion status of Dual Connectivity and the way forward including:

Basic scenarios to support dual connectivity in Rel-12 comprise the following: SeNB Addition, SeNB Modification, SeNB Release and SeNB Change.

For these scenarios, 

RAN3 is the main responsible WG to continue working on signalling flows to address signalling between involved nodes and the UE, taking the agreements in RAN2 into account.
In this contribution, we will discuss the Stage 2 X2-CP procedures and data forwarding regarding those four scenarios.
2  Discussion
2.1  SeNB Addition
The SeNB Addition procedure is initiated by the MeNB if it determines the necessity to configure a given UE to use the additional radio resources provided by a SeNB.
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Fig 1. SeNB Addition Procedure
The MeNB sends a SeNB Addition Request to the SeNB including the MeNB configuration and the resources request to be provided by the SeNB.

If the resources can be granted by the SeNB, it configures the required resources and sends the SeNB Addition Response to the MeNB, which including at least radio interface related information for the UE, successfully established SCG/Split bearer(s) and failed established SCG/Split bearer(s).
For UP 1A, MeNB should transfer SN status report and forward the data for the successfully established SCG bearer(s) to the SeNB as in legacy handover procedure.

In case the resource allocation is not successful (e.g. no resources are available on the SeNB), the SeNB responds with the SeNB Addition Failure message instead of the SeNB Addition Response message, including the failure cause if needed.
2.2  SeNB Modification

The SeNB Modification procedure is initiated by the SeNB because the change of the resource configuration for example, or initiated by the MeNB based on the information e.g. UE’s Measurement Report or MME’s Bearer Modification Indication.
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Fig 2. SeNB Modification Procedure, triggered by SeNB
The SeNB triggers SeNB Modification procedure by sending a SeNB Modification Request to the MeNB to request the reconfiguration about the resources at the SeNB side. 

The MeNB responses the SeNB with the SeNB Modification Response message, following the MeNB has forwarded the new configuration to the UE and the UE has applied the new configuration successfully.

In case the resource modification is not successful due to e.g. colliding with the MeNB’s operation or the UE failed in applying the new configuration, the MeNB responds with the SeNB Modification Failure message instead of the SeNB Modification Response message, including the failure cause if needed.

The SN Status Transfer and Data Forwarding will only be happened when the SeNB need to release one or some SCG bearer(s) locally in UP 1A, and the MeNB should fetch the data from the SeNB.
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Fig 3. SeNB Modification Procedure, triggered by MeNB

The MeNB triggers SeNB Modification procedure by sending a SeNB Modification Indication to the SeNB including the information e.g. SCG change request(based on the UE’s Measurement Report), or the changed QoS of the SCG/ Splt bearer(s)(based on the receiving information from MME).

This procedure could be a Class 1 or Class 2 EP, i.e. if the SeNB will perform the reconfiguration as the MeNB’s indication, it could response with a Confirmation message(then execute the SeNB Modification procedure) or start the SeNB Modification procedure directly as above , otherwise it could response with a Reject message or won’t response any message at all.
The SN Status Transfer and Data Forwarding will happen when the MeNB requests the SeNB to provide more resources for additional SCG bearer(s) and receives the admission from the SeNB.

2.3  SeNB Release
The SeNB Release procedure is initiated by the MeNB based on the information e.g.network load and/or the UE’s Measurement Report, or initiated by the SeNB due to e.g. the heavy load.
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(a) MeNB triggered                                                   (b) SeNB triggered
Fig 4. SeNB Release Procedure
The triggering node (MeNB/ SeNB) sends SeNB Release Request to the receiving node(SeNB/ MeNB) to indicate the coming release and make the data to forward from the SeNB to the MeNB (for UP 1A), then the SN Status Report and Data Forwarding could be performed following the SeNB Release Response message.

This whole procedure is finished upon the SeNB receiving the UE Context Release from the MeNB, which could be happened after the UE has completed the RRC connection reconfiguration.
2.4  SeNB Change

The SeNB Change procedure is initiated by the MeNB, based on the information e.g. the UE’s Measurement Report, or LOAD INFORMATION from the old SeNB.
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Fig 5. SeNB Change Procedure
The MeNB initiates the SeNB Change procedure if it determines the necessity to change the configured SCG from one SeNB to another in the UE. 
In X2 interface, the MeNB uses the SeNB Addition procedure to request a new SeNB to provide the additional resources, then uses the SeNB Release procedure to the old SeNB to fetch and forward the SN status report and the data to the new SeNB.  
After those two X2-CP procedures and one RRC procedure, the SeNB has been changed successfully.
3  Conclusion

In this contribution, we discuss the basic flows for the scenarios captured in RAN3 to support dual connectivity in Rel-12 and provide Text Proposal(TS 36.300) in Annex:
Proposal: RAN3 is kindly asked to discuss the basic flows and agree the Text Proposal. 
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5  Annex
<<<<<<<<<<<<<<<<<<<< Start of Modification >>>>>>>>>>>>>>>>>>>>
20.2.2.x  SeNB Addition procedure
The SeNB Addition procedure is initiated by the MeNB if it determines the necessity to configure a given UE to use the additional radio resources provided by a SeNB.
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20.2.2.x-1: SeNB Addition Procedure
The MeNB sends a SeNB Addition Request to the SeNB including the MeNB configuration and the resources request to be provided by the SeNB.

If the resources can be granted by the SeNB, it configures the required resources and sends the SeNB Addition Response to the MeNB, which including at least radio interface related information for the UE, successfully established SCG/Split bearer(s) and failed established SCG/Split bearer(s).
In case the resource allocation is not successful (e.g. no resources are available on the SeNB), the SeNB responds with the SeNB Addition Failure message instead of the SeNB Addition Response message, including the failure cause if needed.
20.2.2.y MeNB Triggered SeNB Modification procedure
The MeNB triggered SeNB Modification procedure is initiated by the MeNB based on the information e.g. UE’s Measurement Report or MME’s Bearer Modification Indication.
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20.2.2.y-1: MeNB triggered SeNB Modification Procedure

The MeNB triggered SeNB Modification procedure is performed by the MeNB by sending a SeNB Modification Indication to the SeNB including the information e.g. SCG change request(based on the UE’s Measurement Report), or the changed QoS of the SCG/ Splt bearer(s)(based on the receiving information from MME).
20.2.2.z SeNB Modification procedure
The propose of the SeNB Modification procedure is to reconfigurate the resources at the SeNB.
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20.2.2.z-1: SeNB Modification Procedure
The SeNB Modification procedure is started by sending a SeNB Modification Request from the SeNB to the MeNB to request the reconfiguration about the resources at the SeNB side. 

The MeNB responses the SeNB with the SeNB Modification Response message to confirm the successful reconfiguration.

In case the resource modification is not successful due to e.g. colliding with the MeNB’s operation or the UE failed in applying the new configuration, the MeNB responds with the SeNB Modification Failure message instead of the SeNB Modification Response message, including the failure cause if needed.

20.2.2.zz SeNB Release procedure
The SeNB Release procedure is initiated by the MeNB based on the information e.g.network load and/or the UE’s Measurement Report, or initiated by the SeNB due to e.g. the heavy load.
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(a) MeNB triggered                                                   (b) SeNB triggered

20.2.2.zz-1: SeNB Release Procedure
The triggering node (MeNB/ SeNB) sends SeNB Release Request to the receiving node(SeNB/ MeNB) to indicate the coming release and make the data happen to forward from the SeNB to the MeNB for UP 1A after the SeNB Release Response message.
<<<<<<<<<<<<<<<<<<<< End of Modification >>>>>>>>>>>>>>>>>>>>
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