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1 Introduction

This document discusses the aligned signalling flow and mobility scenarios in the dual connectivity. We assume the aligned signalling flow is the basic signalling flow. It is for SeNB addition, SeNB release and SeNB modification, Also the mobility scenario is discussed in this document, including SeNB changes and MeNB changes. It seems mobility scenario can be supported by the basic signalling flow. The detail signalling flow for mobility is discussed in [3].
2 Discussion

2.1 SeNB Addition/Release/Modification
To achieve consistent E-UTRAN operation, we think the node that controls SCell addition should also control SCell release. This approach impels that the SeNB provide input to the MeNB regarding load and radio quality. We have a preference to introduce periodic reporting of UE specific status information, as we think this is sufficient and results in the simplest mechanism.
As discussed in last meeting, both MeNB and SeNB can trigger the Scell modification. SeNB has the freedom to reconfigure the Scell at any time. we think the signalling of SCG configuration from SeNB towards UE is largely the same for the MeNB and SeNB initiated reconfigurations. We therefore think that two flows should be aligned to avoid introducing multiple messages covering the same functions/ including the same contents. 

Proposal-1:
Avoid introducing multiple messages covering the same functions/ including the same contents by aligning the MeNB and SeNB initiated signalling flows.

The overall message flow is shown in Fig. 1, while the SCG configuration sub-part is covered by Fig. 2. This is the basic signaling flow for SCG management. It introduces the minimum impact to the X2 interface. The handover of SeNB/MeNB can be accomplished by the basic signaling. The detail signaling for mobility of SeNB/MeNB discusses in [3].
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Fig 1: Overall flow, covering MeNB initiated reconfiguration
Description of messages flow:
1. 
The MeNB sends SCG Command to adds/ modifies/ or releases the SCG configuration in the SeNB.
·  
SCG establishment/ addition is also referred to as create SeNB UE context.
· 
The MeNB provides E-RAB characteristics (E-RAB parameters, TNL address information corresponding to the UP option, UE Capabilities and the current radio resource configuration of the UE.
2.  The SeNB returns the SCG CommandAck, confirms the reception of SCG Command.

3. The UE is configured with SCG resources, which may optionally include synchronisation (RACH procedure in SCG) as well as data retransmission/ forwarding

4. 
Optionally there may be an E-RAB modification procedure to the MME to switch the path <UP option 1A >.
Even though MeNB initiates the release, we think the SeNB generates the SCG configuration included in the message towards the UE
Proposal-2:
The MeNB initiates release of SeNB SCells, while the SeNB periodically provides UE traffic and radio information to the MeNB to assist this. Nevertheless, the SeNB generates the SCG configuration included in the message towards the UE.

The subset of SCG configuration is showed in fig 2. We think it is no need for the UE to perform SCG RA before returning the reconfiguration complete message. We assume the SCG RA may be triggered by UL data or by a PDCCH order. We further think there is no need for the MeNB to know whether the RACH procedure completed successfully, s there seems a need for a general mechanism by which the SeNB provides status information to MeNB concerning the SCG load and/ or radio link quality changes. Based on this information, the MeNB should be able to control the data forwarding.
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Fig. 2: SCG configuration

Description of messages flow in fig 2:
1. The SeNB provides the SCG configuration, which the MeNB forwards (without modifying its content)

2. The MeNB includes the SCG configuration in a RRCConnectionReconfiguration message towards the UE

3. There may be SN status transfer, which direction depends on scenario (SCG config add/ release)

4. There may be data forwarding, which direction depends on scenario (SCG config add/ release)

· 
It is up to eNB implementation whether before or after RRCConnectionReconfigurationComplete (like for X2 HO)

5. The UE returns the RRCConnectionReconfigurationComplete message.
6. The MeNB sends the SCG-ConfigAck to the SeNB.
7. In case a synchronised procedure is needed, the UE performs random access with the SCG

Proposal-3:  RAN3 is requested to consider and adopt the aligned message flow for SeNB Addition/Release/Modification. 
2.2 Mobility Scenarios 
For the SeNB change, there are two scenarios:

· Scenario 1: The MeNB handover all the E-RABs established in the SeNB to the MeNB. It is done by SeNB Release procedure. There is no MeNB change in this scenario. It can be supported with above signaling flow. It is possible the MeNB configure another eNB as a new SeNB. In that case include two stages of procedure. Stage 1 would be the MeNB release the old SCG in SeNB and UE (E-RAB reconfigured from SeNB to MeNB), following the stage 2 MeNB establish a new SCG in another eNB and in UE (E-RAB reconfigured from MeNB to new SeNB).
· Scenario 2: The MeNB handover all E-RAB established in the source SeNB to the target SeNB. It is done by SeNB Addition and SeNB Release procedure. The MeNB establish SCG in target SeNB and release the SCG in the source SeNB. That can be done by SeNB Add followed by SeNB release procedure. Then the MeNB forward the RRC Configuration configured by the target and source SeNB to the UE. The data is forwarding from the source SeNB to the target SeNB. 
For the MeNB change, there are two scenarios: 

· Scenario 3: The source MeNB establishes MCG in another eNB. The operation is similar to what it done upon existing handover. All the E-RABs are released from source MeNB/SeNB and established in the target MeNB. Target MeNB can add SeNB after handover procedure. It is done by existing Handover procedure and SeNB Release. The complexity is expected to be limited. 
· Scenario 4: During the handover, the target MeNB establishes the SCG in the SeNB. It is accomplished by existing Handover procedure and SeNB addition/Release procedure in the target side. The SeNB Addition is done during the handover preparation. It would increase the handover delay. Considering that HO typically is time critical, it seems desirable to handle the SCG configuration by a second step performed after HO.
Proposal-4: RAN3 is requested to consider whether the scenario 4 is supported.
3 Conclusion & recommendation

This contribution discusses dual connectivity impact to S1/X2 interface. RAN3 is requested to conclude the following proposal:
Proposal-1:
Avoid introducing multiple messages covering the same functions/ including the same contents by aligning the MeNB and SeNB initiated signalling flows.

Proposal-2:
The MeNB initiates release of SeNB SCells, while the SeNB periodically provides UE traffic and radio information to the MeNB to assist this. Nevertheless, the SeNB generates the SCG configuration included in the message towards the UE.

Proposal-3:  RAN3 is requested to consider and adopt the aligned message flow for SeNB Addition/Release/Modification.
Proposal-4: RAN3 is requested to consider whether the scenario 4 is supported.
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