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1   Introduction
In last meeting, we further discussed the remaining FFS and we made a lot of conclusions for this topic. However, we still have two related FFS need to be discussed as follows.

1) Whether the source MeNB ID will be provided is FFS
2) If the SeNB is kept, can the eNB1 skip the SeNB release procedure in step 6 and UE Context Release in step 15? If yes, 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? 
In this contribution, we try to analyze the rest FFS and give the appropriate proposals for them.

2   Discussion

2.1   Whether source MeNB id is needed
As described in [1], AP ID is allocated when a new UE-associated logical connection is created in either an eNB or an MME. An AP ID shall uniquely identify a logical connection associated to a UE over the S1 interface or X2 interface within a node (eNB or MME). Based on this description, we can see that eNB X2AP ID is unique over the X2 interface. 

In last RAN3 meeting, the SeNB UE X2AP ID was agreed to reference to the UE context in the SeNB. Before the inter-MeNB handover without SeNB change, SeNB UE X2AP ID is assigned by the SeNB over the X2 interface between the SeNB and the source MeNB. As mentioned before, the X2AP ID is unique per interface per node. During the HO, in order to help the SeNB to correctly identify the UE, both MeNB ID and the SeNB UE X2AP ID are needed.  

Proposal 1: Both SeNB UE X2AP ID and Source MeNB ID are needed to identify the UE context in the SeNB. 
2.2   Skip procedure or not

In the last meeting, we have excluded one alternative which skips both Step 6 (SeNB Release Request) and Step 15 (UE Context Release).  For the remaining alternatives, there are some analyses as described in [2] as follows, 

	
	Source MeNB
	SeNB

	Alternative 1) 

Keep both Step 6 (SeNB Release Request) and step 15 (UE Context Release)
	· Same signaling procedures as the SeNB change scenario.
	· After receiving SeNB Release Request, the SeNB stops sending data to UE.

	Alternative 3)

Keep Step 6 (SeNB Release Request) but skip step 15 (UE Context Release)
	· Different signaling procedures from the SeNB change scenario.
	· After receiving SeNB Release Request, the SeNB stops sending data to UE.


In the discussion paper [2], one additional indication in Handover Request Acknowledge message was also discussed for both alternatives to notify the MeNB that the UE context in SeNB is unchanged. 
As mentioned in [2], these two alternatives have the equal protocol impacts. However, alternative 1 keeps the identical procedure for normal handover and the handover without SeNB change for the source MeNB, while the alternative 3 will cause the different signalling procedures. To simplify the implementation in MeNB, alternative 1 could be the preferable solution between them.

For alternative 1, there is no benefits for the additional indication in the SeNB Release Request message in [2] to notify the SeNB that the UE context is kept, because the MeNB will have the same handling regardless the handover is w/o SeNB change.  Anyway, the SeNB has already known the handover without SeNB change, and can treat it specially. So this indication seems not necessary.  Without this indication, keeping both step 6 and step 15 could make the inter-MeNB HO without SeNB change signalling procedures same as the SeNB change case with minimal specification impact. 
In light of the analysis above, we propose that,
Proposal 2: it is proposed to keep both step 6 and 15 without the indication in the SeNB Release Request message.

3   Conclusion / Proposals
In this paper, we discuss the open issue on inter-MeNB handover in DC. Based on the above analysis, we have following and proposals:

Proposal 1: Both SeNB UE X2AP ID and Source MeNB ID are needed to identify the UE context in the SeNB. 
Proposal 2: it is proposed to keep both step 6 and 15 without the indication in the SeNB Release Request message.

4   Reference
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5   Text proposals

---------------------------------------------------Start of Change------------------------------------------------------------
4.3
Handover enhancement

The handover enhancement includes handover with SeNB addition and inter-MeNB handover without SeNB change.

4.3.1
Scenarios
For handover enhancement in dual connectivity, the following scenarios can be considered.

4.3.1.1
Single connectivity to dual connectivity

This section identifies inter-eNB handover scenarios, where the UE is configured with single connectivity on the source side and with dual connectivity on the target side, which is equivalent to inter-MeNB handover with SeNB addition. Figure 4.3.1.1-1 shows scenarios of single connectivity to dual connectivity handover.
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Figure 4.3.1.1-1: Scenarios of single connectivity to dual connectivity handover
In scenario 1, UE is handed over from eNB1 to eNB2, and during the handover eNB2 decides to add eNB3 as SeNB for dual connectivity operation. After the handover, UE will be configured as dual connectivity with eNB2 and eNB3.

In scenario 2, UE is handed over from eNB1 to eNB2, and during the handover eNB2 decides to add eNB1 as SeNB for dual connectivity operation. After the handover, UE will be configured as dual connectivity with eNB1 and eNB2.

In scenario 3, UE is handed over from eNB1 to eNB3, and during the handover eNB3 decides to add eNB2 as SeNB for dual connectivity operation. After the handover, UE will be configured as dual connectivity with eNB2 and eNB3.
4.3.1.2
Dual connectivity to Dual connectivity

This section identifies scenarios for inter-eNB handover where the UE is configured with dual connectivity on the source side and on the target side, as described in Figure 4.3.1.2-1.
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Figure 4.3.1.2-1: Scenarios of dual connectivity to dual connectivity handover
In scenario 1, UE is in dual connectivity with eNB1 and eNB3 serving as SeNB, and then handed over to eNB2. During the handover eNB2 decides to keep eNB3 as SeNB for dual connectivity. This scenario is equivalent to inter-MeNB handover without SeNB change.

In scenario 2, UE is in dual connectivity with eNB1 and eNB3 serving as SeNB, and then handed over to eNB2. During the handover eNB2 decides to add eNB4 as SeNB for dual connectivity.
4.3.2
Solutions
In order to cover the scenarios in section 4.3.1, one general solution which is applied to all the scenarios should be firstly considered. General procedure is provided in Figure 4.3.2-1, and the detailed solution for each scenario is also provided in the following sections.
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Figure 4.3.2-1: General procedure for enhanced handover in dual connectivity
Before the handover UE operates in single connectivity with eNB1 or dual connectivity with eNB1 and SeNB.

1.
Measurement report is sent to eNB1 and handover is triggered.
2.
eNB1 sends Handover Request to eNB2 including UE’s measurement report, which is used for eNB2 to select an appropriate SeNB to continue dual connectivity, if possible.
NOTE: Whether the source SeNB ID will be provided is FFS.
3.
If the eNB2 decides to add or keep the SeNB, the eNB2 sends SeNB Addition Request to SeNB. If UE was in dual connectivity with the SeNB and eNB1 before the handover, the eNB2 includes the SeNB UE X2AP ID as a reference to the UE context in the SeNB that was established by eNB1.
NOTE: Whether the source MeNB ID will be provided is FFS.
4.
The SeNB replies with SeNB Addition Request Acknowledge and may also provide forwarding addresses to eNB2.
5.
eNB2 replies with Handover Request Acknowledge.


6.
eNB1 sends SeNB Release Request to the SeNB.

7.
The eNB1 triggers the RRC connection reconfiguration procedure. The RRC message includes SCG configuration.

8.
Random Access is performed towards the eNB2.

9.
UE replies with RRCConnectionReconfigurationComplete to the eNB2.
10.
Random Access is performed towards the SeNB.

11.
Upon completion of the RRC connection reconfiguration procedure, eNB2 confirms the reconfiguration with the SeNB.
12.
eNB2 sends Path Switch Request to switch the bearers in both eNB2 and the SeNB. If the SeNB is kept, eNB2 may include the same TEID used for SCG bearer.

13.
The MME replies with Path Switch Request Acknowledge. If new UL TEIDs at the S-GW are included, eNB2 performs MeNB initiated SeNB Modification procedure to provide them to the SeNB.

14.
eNB2 sends UE Context Release to eNB1.

15.
eNB1 sends UE Context Release to the SeNB.

NOTE:
At inter eNB handover without SeNB change data forwarding can be omitted for SCG bearers.

NOTE: 
Direct Data Forwarding from eNB1 to SeNB is not possible for split bearer.
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.
4.3.2.1
Handover with SeNB addition

Handover with SeNB addition is used to transfer context data from a source eNB to a target MeNB that adds an SeNB during the handover.
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Figure 4.3.2.1-1: Handover with SeNB addition
Figure 4.3.2.1-1 shows an example signaling flow for handover with SeNB addition:

1.
The source eNB starts the handover procedure by initiating the X2 Handover Preparation procedure. The source eNB includes the SCG configuration in the HandoverPreparationInformation.
2.
The target MeNB sends SeNB Addition Request to the target SeNB.

3.
The target 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 target MeNB triggers the UE to apply the new configuration.
6/7.
The UE synchronizes to the target MeNB and replies with RRCConnectionReconfigurationComplete message.
8.
The UE synchronizes to the target SeNB
9.
If the RRC connection reconfiguration procedure was successful, the target MeNB informs the target SeNB.
10/11.
Data forwarding from the source eNB takes place.

NOTE:
Direct Data Forwarding from the eNB to the Target SeNB is possible for SCG bearers.
12-15.
The target MeNB initiates the S1 Path Switch procedure.

16.
The target MeNB initiates the UE Context Release procedure towards the source eNB.
4.3.2.2
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 4.3.2.2-1: 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.
NOTE: Whether the source SeNB ID will be provided is FFS.
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.

NOTE: Whether the source MeNB ID will be provided 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.

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.
---------------------------------------------------End of Change------------------------------------------------------------
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