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1.
Introduction
The WID [1] about dual connectivity was approved in last RAN Plenary meeting. One of the important issues is to support optimized inter-MeNB handover. In this paper, the open issues are to be investigated for the specification impacts. 
2.
Discussion
The following section will investigate the open issues of inter-MeNB handover, which are listed as follows:
1 Regarding reference to the UE context
a. Whether the source SeNB ID should be provided to target MeNB in Handover Request message
b. Whether the source MeNB ID will be provided or to extend range of UE X2AP ID 
2 How to release the source side X2 UE associated signalling connection: down selection among the three options
2.1 Regarding reference to the UE context
2.1.1 Whether the source SeNB ID should be provided to target MeNB in Handover Request message
According to the discussion in last meeting and the current TR description [2], majority of companies prefer to include the SeNB ID in the Handover Request message. We prefer to go for the majority view. The following reasons can be referred to again. 
The motivation of including source SeNB ID is to assist the target MeNB to find the potential SeNB directly, which is supposed to be kept. Even though there are some concerns that target MeNB can get to know the information by decoding the RRC container. However, the PCI confliction problem has to be taken into consideration. It could be a big burden for target MeNB to handle all the issues such as bearer type decoding, measurement reports handling, Frequency and PCI mapping. On the other hand, clear X2 interface based information such as source SeNB ID would be very helpful for target MeNB, which can identify directly which SeNB is potentially to be kept.
Based on the analysis, the following proposal is suggested

Proposal 1): The source SeNB ID should be provided to target MeNB in Handover Request message.
2.1.2 Whether the source MeNB ID will be provided or to extend range of UE X2AP ID
The original motivation is to help SeNB to identify the UE, which will be served by it continuously. According to the conclusion of last meeting, two solutions are candidates given as follows:

· Source MeNB ID will be provided to SeNB 
· To extend the range of UE X2AP ID.

With the first solution above, the problem can be solved for sure. For solution 2, the price we need to pay for the backward compatibility aspects is really big since all of the UE X2APID related messages should be considered for a special handling on the existing IEs. On the other hand, the optimization of inter-MeNB handover is a case that does not happen as SeNB change procedure does. Solution 1 is simple and enough to solve the problem. 

Based on the analysis above, the following proposal is suggested
Proposal 2): The source MeNB ID is provided to SeNB in SeNB Addition Request message to assist to identifying the UE. 
2.2 How to release the source side X2 UE associated signalling connection: down selection among the three options
The following options are to be considered based on the TR [2]: 
· Option 1: Both SeNB Release Request in step 5 and UE Context Release in step 18 are kept without adding a new IE to the messages. Specification work for the procedural description in stage 3 is needed.

· Option 2: An explicit indicator is included in the Handover Request Acknowledge message in case the SeNB keeps unchanged. UE Context Release in step 18 is skipped.

· Option 3: An explicit indicator is included in the Handover Request Acknowledge message, the SeNB Release Request message and the UE Context Release message. Upon receiving this indicator, the SeNB shall only trigger the release of resources related to the UE-associated signalling connection between the source MeNB and the SeNB.
According to the discussion in last meeting and the current TR description [2], majority of companies prefer to keep step 5 and step 18. In order to down-select the options, we still would like to remind people of checking all of the potential scenarios. 

1. In the scenario of trying to keep SeNB, there are three scenarios in total given as follows: 

1.1) SeNB is kept and all the original SCG/Split bearers are accepted by the same SeNB during the  HO
1.2) SeNB is kept, but only part of SCG/Split bearers are accepted by the same SeNB during the  HO (Target MeNB may take some bearers back to it)

1.3) SeNB is not kept, which means that SeNB has rejected all the SCG/Split bearers during the HO (Target MeNB may take back some bearers to it)
2. In the scenario of direct addition, there are two scenarios in total given as follows: 

2.1) Single Connectivity to Dual Connectivity 
2.2) Dual Connectivity to Dual Connectivity, but the SeNB is changed into another one
It can be seen that UE Context Release procedure is definitely necessary for scenario 1.3) and scenario 2.2), which are aligned with the procedure of Rel-12 MeNB to eNB Change procedure. On the other hand, even for scenario 1.1) and 1.2), the old MeNB X2AP ID related UE context should also be released from the SeNB point of view. A clear message is necessary to make SeNB take the action as it generally receives in legacy procedure. 
In addition, it is better to review the principles that we have agreed for Rel-12 SeNB Change Procedure and inter-eNB handover procedure. In RAN3#84 meeting, we agreed that UE Context Release procedure is mandatory for SCG bearer option, which follows the principle of basic X2 handover procedure with two purposes as follows: 

· The target eNB informs success of HO to source eNB. 

· The source eNB can release radio and C-plane related resources associated to the UE context at this time. 

· radio bearer resources

· tunnel resources
In RAN3#85 meeting, we even agreed that UE Context Release procedure is mandatory for split bearer option:

· UE Context Release is used for both options [3]
For split bearer option, a timer solution was proposed because Path Switch procedure is not necessary for this option. However, it is not agreed. So for the situation now, some resources in SeNB side need to be kept. However, there do exist the resources to be released for example old MeNB X2AP ID. 

In Rel-10, for the UE context (S1AP ID) Release in HeNB-GW, a clear message was agreed to use instead of timer solutions as described in stage 2: 

· When an X2 handover is used involving HeNBs and when the source HeNB is connected to a HeNB GW, a UE CONTEXT RELEASE REQUEST message including an explicit GW Context Release Indication is sent by the source HeNB, in order to indicate that the HeNB GW may release of all the resources related to the UE context.
Therefore, it is better to apply the same principle here for inter-MeNB handover optimization. The following proposal is suggested: 
Proposal 3): For releasing the source side X2 UE associated signalling connection, the majority view should be adopted, i.e., keep both Step 5 (SeNB Release Request) and step 18 (UE Context Release). 
If proposal 3 is adopted, there are still two options, i.e., option 1 and option 3. Option 1 is to add the procedural description in stage 3, while option 3 is to add a clear indication in several messages. For deciding which option to be selected, we better check the scenarios listed above. For differentiating scenario 1.1) and 1.2) and scenario 1.3), a clear indication in Handover Request Acknowledge message is very helpful for source MeNB, which does not need to check the DL GTP Tunnel Endpoint IE (to be noticed that this IE is optional, i.e., data forwarding may not be needed) to identify which case it is. 
On the other hand, MeNB should also give an indication to SeNB in order to remind it of taking special action different from the legacy behaviour. The indication should be included at least one of the two messages (SeNB Release Request message and the UE Context Release message). This is helpful for the implementation of SeNB to release only partial of UE context and partial of radio resource for that UE. 
The following proposal is suggested:
Proposal 4): An explicit indicator should be included in the Handover Request Acknowledge message, the SeNB Release Request message and/or the UE Context Release message instead of only adding the procedural description in stage 3. 
3. Conclusions
This paper investigated the open issues for inter-MeNB handover. The following proposals are suggested to RAN3: 
Proposal 1): The source SeNB ID should be provided to target MeNB in Handover Request message.
Proposal 2): The source MeNB ID is provided to SeNB in SeNB Addition Request message to assist to identifying the UE.
Proposal 3): For releasing the source side X2 UE associated signalling connection, the majority view should be adopted, i.e., keep both Step 5 (SeNB Release Request) and step 18 (UE Context Release). 
Proposal 4): An explicit indicator should be included in the Handover Request Acknowledge message, the SeNB Release Request message and/or the UE Context Release message instead of only adding the procedural description in stage 3.
4. References
[1] RP-151008, “New Work Item Proposal on Dual Connectivity Extension in E-UTRAN”, Samsung, ZTE, China Telecom, ALU, June, 2015
[2] TR 36.875, “Extension of Dual Connectivity in EUTRAN”, v13.0.0
[3] “Chairman note”, RAN3#85, Aug., 2014
1
1

