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1
Introduction
In RAN#68 meeting the new work item [1] was approved including the objective to enhance handover procedure for dual connectivity, as captured below:
· Support inter-MeNB handover without SeNB change and handover with SeNB addition. Investigate possibilities to extend the range of the UE X2AP ID as well as other possible solutions.
In this contribution we will have a discussion regarding the left open topics and provide our proposals in the end. Corresponding CRs are also provided in [3] and [4].
2
Discussion

According to [2], the following procedure was agreed.

==
4.3.2.3
Inter-MeNB handover without SeNB change

Inter-MeNB handover without SeNB change is used to transfer context data from a source MeNB to a target MeNB while the context at the SeNB is kept.
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Figure 4.3.2.3-1: Inter-MeNB handover without SeNB change
Figure 4.3.2.3-1 shows an example signaling flow for inter-MeNB handover without SeNB change:

1.
The source MeNB starts the handover procedure by initiating the X2 Handover Preparation procedure. The source MeNB includes the SCG configuration in the HandoverPreparationInformation. The target MeNB needs to know whether the source MeNB has configured SCG resources in order to decide whether the SeNB can be kept, in which case the target MeNB needs to be able to contact the SeNB. The source MeNB may include the SeNB ID in the Handover Request message or alternatively the target MeNB can detect the identity of the SeNB from the RRC container in Handover Request message. Slight preference of RAN3 is to include the SeNB ID in the Handover Request message explicitly.
2.
The target MeNB sends SeNB Addition Request to the SeNB including the SeNB UE X2AP ID as a reference to the UE context in the SeNB that was established by the Source MeNB.

3.
The SeNB replies with SeNB Addition Request Acknowledge.

4.
The target MeNB includes the field in HO command which includes SCG configuration, and may also provide forwarding addresses to the source eNB.
Three options for the release of the UE-associated signaling connection between the source-MeNB and the SeNB for inter-MeNB handover without SeNB change were discussed. 

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.

Slight preference of RAN3 is to keep step 5 and step 18.
5.
The source MeNB sends SeNB Release Request to the SeNB.

6.
The target MeNB triggers the UE to apply the new configuration.
7/8.
The UE synchronizes to the target MeNB and replies with RRCConnectionReconfigurationComplete message.
9.
The UE synchronizes to the SeNB.
10.
If the RRC connection reconfiguration procedure was successful, the target MeNB informs the SeNB.
11/12.
Data forwarding from the source MeNB takes place.

NOTE:
Data Forwarding can be omitted for SCG bearers. 

NOTE:
Direct Data Forwarding from Source MeNB to SeNB is not possible for split bearers.

13-16.
The target MeNB initiates the S1 Path Switch procedure.

17.
The target MeNB initiates the UE Context Release procedure towards the source MeNB.
18.
Upon reception of the UE Context Release message, the SeNB can release C-plane related resource associated to the UE context. Any ongoing data forwarding may continue.
NOTE:
Bearer type change during inter-MeNB handover w/o SeNB Change is supported as long as the general restrictions specified in TS 36.300 §7.6 are observed.
==
In step 5, the SeNB Release Request message is used to inform SeNB to release the radio resources for the UE, but actually the UE context information will not be removed until step 18 even without any explicit indicator provided in SeNB Release Request, hence from SeNB point of view the explicit indicator in SeNB Release Request message does not make sense.
Considering RAN3 has a slightly preference on keeping both step 5 and step 18, option 1 is more suitable and both S-MeNB and T-MeNB could follow a common behavior for all use cases, i.e. T-MeNB does not need to differentiate whether the indicator is needed or not in Handover Request Acknowledge message (no indicator needed for all cases), and S-MeNB does not need to differentiate whether the indicator is needed or not in SeNB Release Request message (no indicator needed for all cases), which has less impacts to spec. SeNB ignores the UE context release request if it finds the UE is going to continue dual connectivity based on the same context information. 
Proposal 1: There is no need to introduce the explicit indicator to SeNB Release Request message, and option 1 is preferred due to less impact to spec.

Regarding the texts captured in [2] below:

===

4.3.2.4
Range of the UE X2AP ID

It has been discussed and identified that TS 36.401 [4] specifies the UE X2AP IDs to “be unique within the eNB logical node”.

There were concerns that the currently defined range of these IDs (INTEGER (0..4095), see [5]) would be not sufficient to handle the expected higher numbers of UE-associated X2 signalling connections for dual connectivity. 

As a solution it was discussed whether it would be possible that during inter-MeNB handover without SeNB change, the source MeNB could provide the MeNB ID to the target MeNB, in which way that an UE X2AP ID would not need to “be unique within the eNB logical node”. This would however contradict the statements in TS 36.401 [4]. Backwards compatibility aspects of this solution would need to be assessed.

As a possible alternative solution it was suggested to extend the currently defined range of the X2AP ID.

===
The occupied number of UE X2AP ID has been increased since Rel-12, roughly by the number of SeNB contexts, and this was not seen as a problem in Rel-12 dual connectivity (there’s no proof to justify the problem either). Rel-13 enhancement may slightly extend the numbers in SeNB during inter-MeNB HO without SeNB change (SeNB might maintain two UE X2AP IDs for one UE for a very short time during the HO), and after the HO only one UE X2AP ID will be kept hence the increased numbers in SeNB could be neglected as well. Therefore, we don’t see a need to extend the UE X2AP ID.
Proposal 2: There’s no need to extend the range of UE X2AP ID and it is proposed to close this discussion in this WI.

CRs for stage 3 specifications are also provided based on the discussion and proposals above:

Proposal 3: It is proposed to agree with the corresponding CRs (stage 2 and stage 3) provided in [3] and [4].

3
Conclusions
We propose RAN3 to agree on the following proposals based on the discussions above: 

Proposal 1: There is no need to add explicit indicator to SeNB Release Request message, and option 1 is preferred due to less impact to spec.

Proposal 2: There’s no need to extend the range of UE X2AP ID and it is proposed to close this discussion in this WI.
Proposal 3: It is proposed to agree with the corresponding CRs (stage 2 and stage 3) provided in [3] and [4].
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