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1
Introduction

This contribution proposes solutions on open issues captured last meeting on bearer type change during optimised inter-MeNB handover without SeNB change. A text proposal is included for TR 36.875 [1].

2
Discussion

This FFS is contained in Sections 4.3.2 (Solution) and 4.3.2.2 (Inter-MeNB Handover without SeNB change):

-
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.
There are two general restriction to all the bearer type change scenarios: 
-
the configuration at the SeNB is not allowed to end up in a mix of SCG and split bearers.

-
direct bearer type change between split bearer and SCG bearer (i.e. within a single RRC procedure) is not supported

This is specified in TS 36.300 §7.6: 

-
Neither direct bearer type change between Split bearer and SCG bearer nor simultaneous configuration of SCG and Split bearer are supported.

All other kinds of bearer type changes that do not fall into those restrictions are able to be supported, i.e., SCG (  MCG, Split bearer  ( MCG, MCG ( SCG, MCG ( split bearer,.

Looking at the first two bearer type changes: the change from split or SCG bearer to MCG bearer. 
This would in principle mean that bearer resources configured at the SeNB before the inter-MeNB HO are configured after the inter-MeNB HO at the target MeNB. This should be easily understood by the SeNB in case it receives an SeNB Addition Request containing only a subset of bearers as compared to the source side. Data forwarding should not be an issue, as we have shown in chapter 2.4.1, that protocol functions are already available from the inter-eNB HO signalling.

Looking at the second two bearer type changes: the change from MCG bearer to split or SCG bearer:
As long as the restrictions specified in TS 36.300 are followed, there shouldn’t be any problem to support these scenarios as well. I.e. any kind of RRC Connection Reconfiguration that doesn’t end up in a simultaneous configuration of SCG and split bearers is allowed. Also for these scenarios data forwarding shouldn’t be an issue.

Observation 1 Bearer type change is supported by the current protocol functions as long as restrictions specified in TS 36.300 §7.6 are observed.

Proposal 1 It is proposed to support bearer type changes for the inter-MeNB w/o SeNB change, as long as restrictions specified in TS 36.300 §7.6 are observed.

3
Conclusion
We went through the open issues on bearer type change for optimised inter-MeNB handover without SeNB Change as captured in TR 36.875 and propose to close those issues in the following:
Proposal 1
It is proposed to support bearer type changes for the inter-MeNB w/o SeNB change, as long as restrictions specified in TS 36.300 §7.6 are observed.


4
References
[1]
TR 36.875 "Extension of Dual Connectivity in EUTRAN", version 1.0.0 as noted by RAN#67 in RP-150216
Annex: Text-Proposal
<<<<<<<<<<<<<<<<<<<< Begin of Changes >>>>>>>>>>>>>>>>>>>>

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.
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 a reference to the UE context in the SeNB that was established by eNB1.

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 3 instead of SeNB Addition Request is FFS.

4.
The SeNB replies with SeNB Addition Request Acknowledge.

5.
eNB2 replies with Handover Request Acknowledge.

NOTE:
Whether the eNB2 may indicate to the eNB1 that the SeNB is kept so that the eNB1 can skip the the SeNB release procedure in step 6 and UE Context Release in step 15 is FFS.

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 includ 
e 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:
Data forwarding needs to be further considered in general and is FFS. Whether it is possible to omit data forwarding for SCG bearer in case the SeNB is kept is FFS. Whether direct data forwarding from the eNB1 to SeNB is possible is FFS.

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 >>>>>>>>>>>>>>>>>>>>

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.
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 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 >>>>>>>>>>>>>>>>>>>>
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