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1
Introduction
In last RAN3 meeting, with regard to Handover enhancement in dual connectivity, following agreements were reached.

· The handover enhancement scenarios were agreed. 

· The brief procedure for handover enhancement was agreed.

· The signalling flow for handover without SeNB change was agreed.

· The signalling flow for handover with SeNB addition was agreed.

But there are still some remaining FFSs in [1] to be further discussed. In this paper we mainly discuss the remaining issues and provide some proposals for the conclusion for Handover enhancement.
2
Discussion
Referring to the figure in Annex. For Inter-MeNB handover without SeNB change, there are following issues to be further discussed:
Issue 1：Whether SeNB Modification Request or another X2AP message can be used in step 2 instead of SeNB Addition Request is FFS. 

Compared with SeNB Addition Request, the use of SeNB Modification Request has a bit advantage in signaling saving over X2. Referring to [2], the following IEs may be optionally included within the SeNB Modification Request message:
· UE Security Capabilities
· Serving PLMN

· E-RAB Level QoS Parameters and S1 UL GTP Tunnel Endpoint Per E-RAB, etc
Besides, MeNB to SeNB Container may only include the part of latest MCG configuration but omit the part of source SCG configuration. Thus the use of SeNB Modification Request has a bit advantage in signaling saving over X2.
Observation 1: The use of SeNB Modification Request has a bit advantage in signaling saving over X2
Issue 2：Whether the reference to the UE context in the SeNB will be provided with the SeNB UE X2AP ID or the C-RNTI allocated by the SeNB is FFS.
For building new association with the old UE context in an unchanged SeNB, target MeNB is required to signal the SeNB UE X2AP ID or the C-RNTI allocated by the SeNB to the SeNB.
In case of use of SeNB UE X2AP ID, this IE has to be signaled through X2 handover request message by source MeNB to target MeNB. But source MeNB cannot assure whether target MeNB will finally select old SeNB as object for traffic offloading, since the source MeNB has no means to know status of connection between target MeNB and SeNB, e.g. whether to permit establishment of X2 connection, or whether to support dual connection operation, etc. Then source MeNB has to always carry SeNB UE X2AP ID within a X2 handover request message. Moreover, the use of SeNB UE X2AP ID only applies to the above mentioned case of SeNB Modification Request as a mandatory IE. 
Signaling the C-RNTI allocated by old SeNB to the SeNB may be used for SeNB Addition Request alternative. In R12 for supporting delta configuraion during SeNB change, SCG-ConfigPartSCG-r12 IE has been included in SCG-ConfigInfo within SCG Addition request message. Then the information can be directly applied to enhancement for inter-MeNB handover without SeNB change scenario in R13. Based on C-RNTI allocated by old SeNB and PhysCellId of the associated PScell the SeNB could know whether ongoing SCG configuration is for same SCG and perform delta configuration for the bearers keeping unchange at SCG at same time.

Observation 2：In case of use of SeNB Modification Request, SeNB UE X2AP ID has to always be signaled through a X2 handover request message by source MeNB to target MeNB.
Observation 3：Signaling the C-RNTI allocated by old SeNB to the SeNB may applies to the case of SeNB Addition Request,  and current specification has supported such information.
Issue 3:
Whether the target MeNB may indicate to the source MeNB that the SeNB is kept so that the source MeNB can skip the SeNB release procedure in step 5 and UE context release procedure in step 18 is FFS.
Firstly, whether to possibly skip the SeNB release procedure in step 5 and UE context release procedure in step 18 is directly correlated to the use of either SeNB Modification Request or SeNB Addition Request. According to signaling flow in [3], in case of use of SeNB Addition Request, anyway the above two procedures is inevitable to finally releasing the UE context in SeNB.
For skipping the two procedures, source MeNB has to be signaled such information. Moreover for implementing it the following two options could be considered:
Option 1：Through RRC container within X2 handover request Ack message;

Option 2：Using X2AP IE within X2 handover request Ack message；
For Option 1, source MeNB needs to interpret the RRC container including in X2 handover request Ack message, but this is irreconcilable with current mechanism of transparently transmission for handover command message. Then it is more suitable to define a explicit IE in X2AP message to indicate that the SeNB is kept, but it requires more standard effort. 
Observation 4:
In case of use of SeNB Modification Request, a explicit IE needs to be defined to indicate that the SeNB is kept so that source MeNB can skip the SeNB release procedure in step 5 and UE context release procedure in step 18 
Based on the above analysis, all these issues are related to the use of either SeNB Modification Request or SeNB Addition Request. In general, the use of SeNB Modification Request has a bit advantage in signaling saving over X2, but it is not critical when considering X2 interface usually works by wired mode. Additionally it requires more standard effort. The SeNB Addition Request alternative can directly use already existing signal message. Furthermore, the alternation has advantage in simplifying signal flow, i.e. the X2 handover request/ Acknowledge message is uniform in any case, e,g, in case of Handover with Release 12 eNB, or in case of Handover with SeNB addition, or in case of Inter-MeNB handover without SeNB change. But for SeNB Modification Request alternative, signal flow seems complex. e.g. in case of Handover with R12 eNB, the target MeNB will have no means to identify the new defined IE ( SeNB UE X2AP ID IE ) signaled by the source MeNB of R13 version, then some special process mechanism need to be specified.
Thus , we prefer to use SeNB Addition Request in step 2 mentioned in annex
Proposal 1:  It is proposed to use SeNB Addition Request in step 2 mentioned in annex
Issue 4:
Data forwarding needs to be further considered in general and is FFS. Whether it is possible to omit data forwarding for SCG bearer is FFS.
For SCG bearers keeping unchange at SeNB, both SN status report and data forwarding procedure between different Nodes could be avoided since PDCP entities are not relocated during inter-MeNB handover.

Observation 5: For SCG bearers keeping unchange at SeNB, both SN status report and data forwarding procedure could be avoided.
Proposal 2： For SCG bearers keeping unchange at SeNB, both SN status report and data forwarding procedure should be omitted.
Issue 5:
Bearer type change (e.g. from MCG/SCG to SCG/MCG bearer or from MCG/spilt to split/MCG bearer) during inter-MeNB handover needs to be further considered and is FFS.
In one aspect, in R12, according to TS 36.331, for intra-MeNB handover or inter-MeNB handover, Bearer type change from MCG/SCG to SCG/MCG bearer or from MCG/spilt to split/MCG bearer has been supported. In other aspect, in R13, the scenario for inter-MeNB handover without Senb change has been agreed in last RAN3 meeting, then supporting Bearer type change (e.g. from MCG/SCG to SCG/MCG bearer or from MCG/spilt to split/MCG bearer) during inter-MeNB handover has minor specification impact. Additionally Considering the case when load on the new SCG allows one SCG/Split bearer but load on old SCG did not seems fairly typical. Thus, Bearer type change (e.g. from MCG/SCG to SCG/MCG bearer or from MCG/spilt to split/MCG bearer) during inter-MeNB handover should be supported in R13.

Proposal 3:  It is proposed to support Bearer type change (e.g. from MCG/SCG to SCG/MCG bearer or from MCG/spilt to split/MCG bearer) during inter-MeNB handover in R13.
3
Conclusion
In this document, we further discuss the remaining issues for Handover enhancement., some observations and proposals are shown as below:
Observation 1: The use of SeNB Modification Request has a bit advantage in signaling saving over X2.
Observation 2：In case of use of SeNB Modification Request, SeNB UE X2AP ID has to always be signaled through a X2 handover request message by source MeNB to target MeNB.
Observation 3：Signaling the C-RNTI allocated by old SeNB to the SeNB may applies to the case of SeNB Addition Request,  and current specification has supported such information.
Observation 4:
In case of use of SeNB Modification Request, a explicit IE needs to be defined to indicate that the SeNB is kept so that source MeNB can skip the SeNB release procedure in step 5 and UE context release procedure in step 18.
Proposal 1:  It is proposed to use SeNB Addition Request in step 2 mentioned in annex.
Observation 5: For SCG bearers keeping unchange at SeNB, both SN status report and data forwarding procedure could be avoided.
Proposal 2： For SCG bearers keeping unchange at SeNB, both SN status report and data forwarding procedure should be omitted.
Proposal 3:  It is proposed to support Bearer type change (e.g. from MCG/SCG to SCG/MCG bearer or from MCG/spilt to split/MCG bearer) during inter-MeNB handover in R13.
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Annex
From TR 36.875
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Figure 4.3.2.2-1: Inter-MeNB handover without SeNB change
Figure 4.3.2.2-1 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.
2.
The target MeNB sends SeNB Addition Request to the SeNB.

NOTE:
Whether the reference to the UE context in the SeNB will be provided with the SeNB UE X2AP ID or the C-RNTI allocated by the SeNB is FFS.
NOTE:
Whether SeNB Modification Request or another X2AP message can be used in step 2 instead of SeNB Addition Request is FFS.

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.
NOTE:
Whether the target MeNB may indicate to the source MeNB that the SeNB is kept so that the source MeNB can skip the SeNB release procedure in step 5 and UE context release procedure in step 18 is FFS.
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 needs to be further considered in general and is FFS. Whether it is possible to omit data forwarding for SCG bearer is FFS.
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 (e.g. from MCG/SCG to SCG/MCG bearer or from MCG/spilt to split/MCG bearer) during inter-MeNB handover needs to be further considered and is FFS.
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Text Proposal
4.3.2.2
Inter-MeNB handover without SeNB change
Figuer  4.3.2.2-1 is omitted…
Figure 4.3.2.2-1 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.
2.
The target MeNB sends SeNB Addition Request to the SeNB.

NOTE:
The reference to the UE context in the SeNB will be provided with the C-RNTI allocated by the SeNB and PhysCellId of the associated PScell contained in SCG configuration within SCG-ConfigInfo.

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.

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 for SCG bearer without bearer type change may be omitted.
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 (e.g. from MCG/SCG to SCG/MCG bearer or from MCG/spilt to split/MCG bearer) during inter-MeNB handover needs to be supported.
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