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1
Introduction

This contribution discusses the alternatives identified for the release of the X2 UE-associated signalling connection between the source MeNB and the SeNB at inter-MeNB HO w/o SeNB Change. The latest status of discussions was captured in R3-150857[1]. Alternative 1 is proposed and a concluding text proposal is provided for TR 36.875 [2] in the Annex.

2
Discussion

The latest status of discussions was captured in a comparison table in [1], which didn’t contain any conclusion and consequently also no text proposal for the TR. 
The comparison table captured in [1] is extended, reworded and modified to remove discussions on Alternative 2), which was ruled out at RAN3#87bis already:
Table 2-1: Comparison between the two remaining alternatives
	
	Alternative 1)
	Alternative 2)
	Alternative 3)

	Description
	Keep both Step 6 (SeNB Release Request) and step 15 (UE Context Release)
	Skip both Step 6 (SeNB Release Request) and step 15 (UE Context Release)
Ruled out at RAN3#87bis
	Keep Step 6 (SeNB Release Request) but skip step 15 (UE Context Release)

	Target MeNB behaviour
	Provides an indication to the source MeNB that the UE Context in the SeNB is kept
	
	Provides an indication to the Source MeNB that the UE Context in the SeNB is kept

	Source MeNB behaviour
	- provides the indication to keep the UE Context to the SeNB.

- Same signaling as for the SeNB change scenario.

- One additional signaling message as compared to alternative 3.
	
	- [1] does obviously not foresee to provide the indication to keep the UE context to the SeNB.

- Different signaling as compared to the SeNB change scenario.

- One signaling message less as compared to alternative 1.



	SeNB Behaviour
	- while receiving the “keep UE Context”-indication the SeNB understands to only remove the UE-associated signalling connection.
- After receiving SeNB Release Request, the SeNB stops sending data to UE.
	
	- while receiving the SeNB Release Request, the SeNB implicitly understands to only remove the UE-associated signalling connection because of the other existing UE-assoc-sign-conn.

- After receiving SeNB Release Request, the SeNB stops sending data to UE.


Following the Rel-12 signalling scheme doesn’t represent any performance issue (in terms of timing or signalling load).

Proposal 1 Releasing the UE-associated signalling connection between the source MeNB and the SeNB should follow well established principles.
Why would Alternative 3) not foresee to provide the indication to keep the UE Context to the SeNB?

Looking at the reason why proponents suggested to have an explicit indication for keeping the UE Context can be found in the general section of the X2AP MeNB initated SeNB Release in TS 36.423 §8.6.5.1: 
The MeNB initiated SeNB Release procedure is triggered by the MeNB to initiate the release of the resources for a specific UE. Or in §8.2.3.1: For dual connectivity, UE Context Release procedure is initiated by the MeNB to finally release the UE context at the SeNB.
Strictly speaking, the existing specification text mandates the SeNB to remove the UE context, no matter what has happened on the “other X2 signalling connection” between the SeNB and the target MeNB. Stage 3 protocol specifications are written from a single interface instance point of view, in case of UE-associated signalling procedures from a single UE-associated signalling connection point of view.
The obvious solution to avoid the SeNB to “blindly” remove all resources would be to provide an explicit indication to the SeNB to just remove resources of the UE-associated signalling connection. This would enable the SeNB to clearly distinguish the normal case from possible release cases where e.g. the procedure failed and the original configuration cannot be restored.
Proposal 2 Introduce, as a common approach for all alternatives, within the SENB RELEASE REQUEST message an explicit indication that only resource related to the UE-associated signalling connection between the source MeNB and the SeNB are released but not all resources related to the UE Context.
Why would Alternative 3) try to optimise release signalling on the source side connection?

Applicability of the inter-MeNB HO w/o SeNB Change requires quite a specific network deployment: the small cell must be placed in the overlapping coverage area of two macro cells controlled by two different eNBs. And even then the likelihood that an inter-MeNB HO actually happens is lower than e.g. an SeNB Change. We would suggest, as a general principle, to not spend effort in optimising signalling of scenarios which are less likely to occur.
Proposal 3 Do not optimise the source side release signalling for scenarios that are less likely to occur and align release signalling with the existing approach. It is proposed to follow Alternative 1)
Should the explicit indication be provided within the UE Context Release as well ?
Looking at the current specification text in §8.2.3.1: For dual connectivity, UE Context Release procedure is initiated by the MeNB to finally release the UE context at the SeNB. it seems to be the cleanest approach to provide the indication also in the final UE CONTEXT RELEASE message. We could even send an indication from the target MeNB to source MeNB within the UE CONTEXT RELEASE message that the UE Context in the SeNB is kept, the same indication as provided in the HANDOVER REQUEST ACKNOWLEDGE message, to ease interworking at the source MeNB. 
Proposal 4 Provide an explicit indication that the UE Context is kept in the SeNB also within the UE CONTEXT RELEASE message from the target MeNB to the source MeNB and an implicit indication that only resources related to the UE-associated signalling connection are finally released within the UE CONTEXT RELEASE message from the source MeNB to the SeNB.
3
Conclusion
The paper concludes the discussion with the following proposals:
Proposal 1
Releasing the UE-associated signalling connection between the source MeNB and the SeNB should follow well established principles.
Proposal 2
Introduce, as a common approach for all alternatives, within the SENB RELEASE REQUEST message an explicit indication that only resource related to the UE-associated signalling connection between the source MeNB and the SeNB are released but not all resources related to the UE Context.
Proposal 3
Do not optimise the source side release signalling for scenarios that are less likely to occur and align release signalling with the existing approach. It is proposed to follow Alternative 1)
Proposal 4
Provide an explicit indication that the UE Context is kept in the SeNB also within the UE CONTEXT RELEASE message from the target MeNB to the source MeNB and an implicit indication that only resources related to the UE-associated signalling connection are finally released within the UE CONTEXT RELEASE message from the source MeNB to the SeNB.


It is finally proposed to agree on the text proposal of TR 36.875 [1] as shown in the annex.
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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. If the UE Context at the SeNB is kept, a respective explicit indication is provided to eNB1.


6.
eNB1 sends SeNB Release Request to the SeNB. If an explicit indication that the UE context in the SeNB is kept was provided in step 5, this is explicitly indicated to the SeNB as well and the SeNB Release Request triggers the release of resources related to the UE-associated signalling connection only.

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. If the UE Context at the SeNB is kept, a respective explicit indication is provided to eNB1.

15.
eNB1 sends UE Context Release to the SeNB. If an explicit indication that the UE context in the SeNB is kept was provided in step 14, this is explicitly indicated to the SeNB as well and the UE Context Release message finally releases resources related to the UE-associated signalling connection only.

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.

<<<<<<<<<<<<<<<<<<<< Next Changes for TR 36.875 >>>>>>>>>>>>>>>>>>>>

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, may also provide forwarding addresses to the source eNB and an explicit indication that the UE Context in the SeNB is kept.


5.
The source MeNB sends SeNB Release Request to the SeNB containing an explicit indication that the SeNB shall only trigger the release of resources related to the UE-associated signaling connection between the source MeNB and 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 containing an explicit indication that the UE Context in the SeNB is kept.

18.
Upon reception of the UE Context Release message which also contains an explicit indication that the SeNB shall only trigger the release of resources related to the UE-associated signaling connection between the source MeNB and the SeNB, 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 Changes for TR 36.875 >>>>>>>>>>>>>>>>>>>>
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