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1. Introduction

It is FFS whether the eNB2 may indicate to the eNB1 that the SeNB is kept so that the eNB1 can skip the the SeNB release procedure and UE Context Release procedure. Three options are identified: 
Option 1: Both SeNB Release and UE Context Release are kept without new IE is added to the messages. The procedural text clarification is needed.
Option 2: An explicit indicator is included in the Handover Request Acknowledge message in case the SeNB keeps unchanged. Accordingly the eNB1 skip UE Context Release procedure.
Option 3: In case of SeNB keeps unchanged, an explicit indicator is included in the Handover Request Acknowledge message, SeNB Release Request message, 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.

This document proposes the text proposal for TR36.875 to capture all the options and continue the discussion in future normative work. 
2. Text Proposal to TR 36.875
Beginning of Text Proposal

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.

[image: image3.emf]UE S-MeNB SeNB S-GW MME T-MeNB

1. Handover Request

4. Handover Request Acknowledge

6. RRCConnectionReconfiguration

8. RRCConnectionReconfigurationComplete

17. UE Context Release

13. Path Switch Request

16. Path Swtich Request Acknowledge

14. Bearer Modication

15b. New Path(SCG bearer)

7.Random Access Procedure

11. SNStatus Transfer

18. UE Context Release

2. SeNB AdditionRequest

3. SeNB AdditionRequest Ack

15a. New Path

12. Data Forwarding

9. RandomAccess Procedure

10. SeNB Reconfiguration Complete

5. SeNB Release Request


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.

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.
skip unchanged part
5
Conclusions
Location Reporting Enhancement

There is no clear requirement to enhance the Location Reporting from pure location accuracy purpose.

UE-AMBR coordination over X2

In order to optimize the overall throughputs for the UE and avoid restrict the bitrate unnecessary, UE-AMBR coordination over X2 is feasible in Release 13.

CSG support for Dual Connectivity

CSG support for hybrid access HeNBs acting as SeNBs has been identified as the only option for future normative work.

Handover Enhancements

Both handover with SeNB addition and inter-MeNB handover without SeNB change have been identified as future normative work.

Ensuring delay target
Ensuring packet delay target should not be a significant problem since SeNB may know the delay from MeNB to SeNB.
X2-U UL packet loss

There are several implementation specific solutions possible to handle X2-U UL packet loss. No standardized solution will be further pursued.

LIPA in the dual connectivity:

Use cases for LIPA are covered by use cases for SIPTO with co-located L-GW. The conclusion for SIPTO with collocated LGW can be applied to LIPA.

End of Text Proposal
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