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1. Introduction
At the RAN#66 plenary meeting, a new study item on Extension of Dual Connectivity in EUTRAN was approved [1]. One of the objectives of the study item is as follows;
	Study solutions for the support of inter-MeNB handover without SeNB change, and handover with SeNB Addition (retaining the MeNB’s role).


In this contribution, from S1/X2 connectivity point of view the requirements to support the inter-MeNB handover without SeNB change are discussed based on possible deployment scenarios. 

2. Discussion
2.1. Deployment scenario 1 (Basic scenario)
Figure 1 illustrates a basic deployment scenario, where the X2s are available between the source MeNB and the target MeNB and also between the MeNBs and the SeNB which is located within the handover region between the MeNBs. In addition, the S1s of all eNBs are connected to the same S-GW.
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[bookmark: _Ref410119343]Figure 1: Basic scenario
In this deployment scenario, the overall handover procedure, including the Handover Preparation and the Path Switch Request, may need to be re-considered, from the following aspects; 
· Bearer information transfer to keep E-RABs corresponding to already established SCG/Split bearers;  
For the E-RAB management, the target MeNB may need information of each E-RAB, which is established over S1/X2 and corresponds to already established SCG/Split bearers towards the UE, e.g. UL GTP TEID of the S-GW for each E-RAB ID corresponding to SCG bearer, DL GTP TEID of the SeNB and UL GTP TEID of the target MeNB for each E-RAB ID corresponding to Split bearer. 

Observation 1: E-RAB information corresponding to already established SCG/Split bearer may need to be transferred during inter-MeNB handover.

· Path Switch; 
In Rel-12 or before, the handover procedure used the Path Switch Request procedure to switch the S1-U bearers from the source eNB to the target eNB [2]. For Dual Connectivity, the E-RAB Modification Indication procedure (i.e. Path Update) was used for SCG bearer-related operation, which allows the MeNB to maintain a part of E-RABs corresponding to MCG bearers, while the other E-RABs corresponding to SCG bearers were updated towards the SeNB i.e. without change of the UL GTP TEID of the S-GW [2].
In consideration of Rel-13 procedure for the inter-MeNB handover with keeping SCG bearer, the UL GTP TEIDs between the S-GW and the SeNB may be required not to be changed, because those E-RABs have been already established and does not related to the MeNB handover. If the inter-MeNB handover assumes to reuse the Path Switch Request procedure, the EPC is currently allowed to change the UL GTP TEIDs of the S-GW in the procedure [2] and it may be troublesome for the SeNB. 

Observation 2: GTP TEID of the S-GW may be not allowed to change during inter-MeNB handover.


In consideration with above possible requirements, RAN3 should discuss the necessary procedures (X2 and S1) or extensions of current procedure for the inter-MeNB handover. 

Proposal 1: [bookmark: _Ref409630097]RAN3 should discuss how to handle GTP TEID during inter-MeNB handover, taking above consideration into account.

2.2. Deployment scenario 2 (Without X2 between target MeNB and SeNB)
Previous RAN2#85 meeting [3], there was small discussion about X2 connectivity between the target MeNB and the SeNB, therefore we reflected such discussion to the deployment assumption.  

Figure 2 shows the deployment scenario, where the X2 between the target MeNB and the SeNB is not available. There may be two cases of X2 unavailability, the temporary reasons such as network congestion and the static reasons such as no connectivity [3]. Currently, the source MeNB does not have the means to know the X2 unavailability after the inter-MeNB handover. 

Observation 3: The source MeNB does not have the information of X2 unavailability between the target MeNB and the SeNB, which may be occurred due to temporary reason or static reason. 
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[bookmark: _Ref409791251]Figure 2: Without X2 scenario

In this deployment scenario, it may be need to clarify which eNB should have the responsibility to ensure successful inter-MeNB handover. The simple assumption is the target MeNB has the responsibility. In this case, the target MeNB may make a response with HANDOVER PREPARATION FAILURE when the X2 towards the SeNB is not available. The source MeNB may not take care of the X2 availability between other eNBs. It’s FFS whether the legacy handover is allowed for this case, i.e., dual connectivity is rejected but normal handover can be performed. 

It may be considered that the source MeNB has the responsibility. To facilitate the scheme, the source MeNB has the information of X2 availabilities between other eNBs, which may cause additional complexity in the source MeNB. However, with the information the number of handover preparation failures involving MeNB change can be reduced and the information may be possible to be reused for enhanced SON functions. It’s FFS the source MeNB should obtain the information of X2 availability from which eNB, i.e., either the target MeNB or the SeNB, and when, e.g., upon inter-MeNB handover or periodic status reports. 

RAN3 should decide which eNB have the responsibility for whether the inter-MeNB handover can be performed or not.

Proposal 2: RAN3 should decide which MeNB have the responsibility to ensure X2 connectivity between the target MeNB and the SeNB.

3. Conclusions
In this paper, we discuss the three deployment scenario to support inter-MeNB handover. RAN3 is kindly asked to discuss and agree on the following proposals; 
Observation 1: E-RAB information corresponding to already established SCG/Split bearer may need to be transferred during inter-MeNB handover.
Observation 2: GTP TEID of the S-GW may be not allowed to change during inter-MeNB handover.
Observation 3: The source MeNB does not have the information of X2 unavailability between the target MeNB and the SeNB, which may be occurred due to temporary reason or static reason.
Proposal 1: RAN3 should discuss how to handle GTP TEID during inter-MeNB handover, taking above consideration into account.
Proposal 2: RAN3 should decide which MeNB have the responsibility to ensure X2 connectivity between the target MeNB and the SeNB.
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