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1 Introduction

The discussion on the mobility procedure considering the dual connectivity was started in the last RAN2 meeting. However the discussion was primarily focused on the Uu interface signalling. The data forwarding and the network interface involvement was not discussed. This paper addresses the remaining issues on UE mobility and dual connectivity support.

2 Discussion

There are a number of mobility scenarios which can be envisaged for UE configured with dual connectivity support depending on the deployment scenarios.  A typical scenario under consideration for MeNB to MeNB HO is that the source eNB has configured dual connectivity. The target eNB may or may not support the dual connectivity after the HO. The typical MeNB to MeNB scenario is illustrated in figure 1. 
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Figure 1: MeNB to MeNB HO scenario 

The following agreements were made at the last RAN2 meeting regarding the MeNB to MeNB handover and SeNB change procedures.

	Agreements
During MeNB-to-(M)eNB handover…

0
In the handover preparation information the information about SCG bearers is included

1
Based on this information the target (M)eNB prepares the RRCConnectionReconfiguration including mobilityControlInfo which triggers the MeNB-to-MeNB handover (forwarded via the source MeNB) and releases the SCG cells. 

2
The source MeNB fetches the data from the source SeNB and performs the (source) SeNB release (e.g. based on the HandoverRequestAck received from the target eNB or based on the X2 indication that the handover completed successfully (FFS)).

3
The target MeNB shall not configure target SCG as part of the RRCConnectionConfiguration including mobilityControlInfo. (we could still allow it if we find out that it has no further impact. But we will not optimize for this enhancement)




The above agreements can be understood as SeNB at the source MeNB is released during the HO and there is no SeNB addition in the target MeNB during the HO. MeNB to MeNB handover was further discussed in email discussion [85#21] in particularly the signalling on how the UE be informed of the SCG configuration release during the MeNB to MeNB handover. Even though the above agreements describes the basic steps involved in MeNB to MeNB HO, the details of the HO procedure requires further discussion. The following lists some aspects which requires further discussions:
A:  how does the SeNB release communicated to the UE. This issue was addressed in email discussion[85#21]

B:  data forwarding from SeNB to target MeNB

C:  at what step does the release of SCG perform at the network, the UE context release at the SeNB
D:  signalling flow for MeNB to MeNB HO procedure

Issue A was discussed during the email discussion [85#21]. Majority companies supported for the release of SeNB at the UE with use of the same RRCConnectionReconfiguration message which indicate the MeNB change, include MobilityControlInfo. The release of the SCG can be indicated to the UE either implicitly or explicitly in the signalling. In the implicit indication, the procedure text of the HO procedure could clarify that the UE releases any SeNB configuration upon the reception of the RRCConnectionReconfiguration including MobilityControlInfo. With explicit indication approach, a flag could be included in the message to inform the UE of SeNB release. Both approaches serve the purpose. However the explicit indication approach supports the forward compatibility. Note that MeNB to MeNB HO with configured SeNB belong to both source and target MeNB was not supported in Rel-12 as per the simplification envisage for SeNB security handling (as indicated in SA3 LS). However if such a mobility scenario is to be considered for future releases, having forward compatibility in signalling design is useful. Therefore, we propose to inform the UE of the release of SeNB in explicit signalling.

Proposal 1: explicit indication of release of source SeNB during HO procedure is proposed considering the forward compatibility 
Issue B is on how the data forwarding from SeNB to target MeNB is initiated. For UP architecture option 3C, PDCP layer is at MeNB, therefore the source MeNB initiates the data forwarding and SN status transfer to the target MeNB similar to the legacy handover procedure. Architecture option 1A however requires PDCP layer at SeNB to initiate the data forwarding for SCG bearers. Two data forwarding paths could be considered. 

1). Data forwarding from SeNB to the source MeNB. This is similar to the data forwarding triggered due to the SeNB release or SCG release.

2). Data forwarding from SeNB directly to the target MeNB. This requires the setup of a data forwarding path between the SeNB and the target MeNB. 

The second approach provides an enhancement where data forwarding resulting in back and forth can be avoided in some mobility scenarios e.g. mobility from source MeNB to SeNB. Given the data forwarding is performed over the network interface and second approach may be better suited in some mobility scenarios, we have slight preference to let the source MeNB decides which data forwarding approach to follow for data forwarding from SCG bearers.  the path setting for data forwarding need to be verified by RAN3.
Proposal 2: source MeNB to setup the data forwarding path from SeNB to the target MeNB either the data forwarding via the source MeNB or direct data forwarding from SeNB to the target MeNB. 
Proposal 3: it is proposed to send a LS to RAN3 to verify the path setup requirement for direct data forwarding from the SeNB to the target eNB.

The transmission of RRCConnectionReconfiguration message including MobilityControlInfo should not be delayed by the release of SeNB in the source MeNB. HO command should be provided to the UE as early as possible to expect a successful handover. Thus the MeNB initiates the release of the SeNB upon the reception of HandoverRequestACK from the target MeNB.  However, the HO can fail which will result in UE performing a re-establishment.  This handling of the SeNB during re-establishment is discussed in [1]. Depending on the solution chosen for the re-establishment, the release of SeNB at the UE or a failure of the HO command may also be needed to be informed to the SeNB. This means that upon reception of RRCConnectionReconfigurationComplete or re-establishment message from the UE, the target MeNB informs the source MeNB of the UE context release which triggers the forwarding the message to the SeNB by the source SeNB.

Proposal 4: RAN2 to discuss whether UE context release message from the target MeNB should be forwarded to the SeNB upon the completion of successful HO.  
The UE is configured with dual connectivity prior to the handover. As the target eNB doesn’t configure dual connectivity, the SeNB is released during the handover. The signalling involved in handover procedure is shown in Figure 2. 

The signalling flow supporting MeNB to MeNB change procedure including the data forwarding is shown in Figure 2. 
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Figure 2: Signalling flow supporting mobility scenario where the source MeNB is configured with dual connectivity while the target eNB doesn’t configure dual connectivity at the HO 
The transmission of message 6 is triggered by the reception of message 4 and it could be sent any time after step 4. Step 9 is also triggered by the step 4 and could be started any time after step 4.
Proposal 5: RAN2 to discuss the signalling flow shown in Figure 2 for handover procedure.
3 Conclusions

In this contribution we discussed the remaining issues of MeNB to MeNB handover based on the agreement made in the last RAN2 meeting. The discussion included 
A:  how does the SeNB release communicated to the UE. This issue was addressed in email discussion[85#21]

B:  data forwarding from SeNB to target MeNB

C:  at what step does the release of SCG perform at the network, the UE context release at the SeNB

D:  signalling flow for MeNB to MeNB HO procedure

The following proposals were made:

Proposal 1: explicit indication of release of source SeNB during HO procedure is proposed considering the forward compatibility 

Proposal 2: source MeNB to setup the data forwarding path from SeNB to the target MeNB either the data forwarding via the source MeNB or direct data forwarding from SeNB to the target MeNB. 

Proposal 3: it is proposed to send a LS to RAN3 to verify the path setup requirement for direct data forwarding from the SeNB to the target eNB.

Proposal 4: RAN2 to discuss whether UE context release message from the target MeNB should be forwarded to the SeNB upon the completion of successful HO.  
Proposal 5: RAN2 to discuss the signalling flow shown in Figure 2 for handover procedure.
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