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1 Introduction
In RAN2#86, RAN2 agreed to allow for SeNB configuration in the intra-MeNB HO when the same SeNB is involved before and after the HO.

1
During SCG Change, SCG-MAC is reset; SCG-RLC and SCG-PDCP (in case of SCG bearer) entities are re-established.  

2
Allow intra-MeNB HO to include release of the SCG and addition of a non-disjunct SCG (i.e. cells of the same SeNB). 
The UE behaviour with respect to the SCG is the same as for SCG Change. The UE also does not need to determine whether it is an intra- or inter-MeNB handover. 
The NW may suppress the path switch since source and target SCG are the same. 

This is a special SeNB handling which was introduced to support for security key change of MeNB while SeNB is configured. With the above agreement, security key refresh at MeNB and SeNB can be performed in one RRC message.  

How to capture the above agreement in stage 2 is under discussion. In this paper we present our views on the above.

2 Discussion

The special handling of SeNB in intra-MeNB HO is currently captured in section titled “SeNB Modification” in stage 2 CR. 

10.1.2.X.2
SeNB Modification

Editor’s Note :
The following mapping of RRC procedure to X2 procedure needs to be confirmed by RAN3

-
MeNB triggered intra-SeNB SCG change is mapped to MeNB initiated SeNB modification 
-
SeNB triggered intra-SeNB SCG change is mapped to SeNB initiated SeNB modification

-
Inter-SeNB SCG change is mapped to SeNB change
The SeNB Modification procedure may be initiated either by the MeNB or by the SeNB and be used to modify, establish or release bearer contexts, to transfer bearer contexts to and from the SeNB or to modify other properties of the UE context within the same SeNB. This procedure is also used to perform SCG change in the same SeNB, and in this case, the path switch and data forwarding for DRB on SCG may be suppressed. SCG change can be performed during intra-MeNB HO procedure.
Inter and intra cell HO is performed in the legacy system using the same HO procedure. From the UE perspective, the UE is not required to differentiate two types of HO. The same principles applied for intra and inter eNB HO even when the dual connectivity is considered. 

Even though the special handling of SeNB is allowed for the intra-MeNB HO involving the same SeNB before and after the MeNB HO, this doesn’t preclude the scenario where intra-MeNB HO is performed while releasing the SeNB. Therefore HO could have:

a). intra-MeNB HO (with different K-eNB) with the same SeNB configured before and after the HO

b). intra-MeNB HO (with different K-eNB) while releasing SeNB during the HO

c). inter-MeNB HO (with different K-eNB)

The UE is not required to be aware of the differences in HO types (a, b or c). The UE simply follows the RRCConnectionReconfiguration including MobilityInfo when received. Current formatting of stage 2 description captures the above HOs in different sections and it could be interpreted as different procedures to be followed. Intra-MeNB HO with the same SeNB before and after HO is currently captured in SeNB modification. The reason for this capturing was indicated because of the same signalling being used between the MeNB and the SeNB for the intra-MeNB HO and SeNB modification. 

We only see the inter node signalling as a fraction of the end to end procedure. For clarity, all the HO (involving k-eNB change) should be captured in the same section. 

From the user plane agreements in the last RAN2 meeting, expected PDCP/RLC behaviour at MeNB HO and intra SeNB change are significantly different for split bearer due to the change of security keys at the the MeNB HO.   Similar PDCP/RLC behaviour is expected for SCG bearer handling regadless of MeNB HO, SCG change or bearer type change. All above cases, PDCP and RLC are re-establsihed for SCG bearer similar to the ebarer handling in elagcy HO. The expected PDCP/RLC operation for split bearer in Intra-MeNB HO is very different from that of SCG change but similar to the operation of Inter-MeNB HO.

Stage 2 describes the end-to-end procedures and it should be unambiguous as much as possible. Therefore, we propose to capture intra-MeNB HO with the same SeNB before and after HO under sub-section 10.1.2.x.5 MeNB to eNB change. A TP is provided in the Annex.

Proposal 1: capture intra-MeNB HO with the same SeNB before and after HO in the same section as the MeNB HO procedure. 

3 Conclusion 

This contribution discusses how to capture the special handling of intra-MeNB HO with the same SeNB before and after HO in stage 2. The following proposal is made.

Proposal 1: capture intra-MeNB HO with the same SeNB before and after HO in the same section as the MeNB HO procedure. 

4 Annex
---TP for capturing special behavior for intra-MeNB HO with the same SeNB before and after HO-----
Next Modified Subclause
10.1.2.X.5
MeNB to eNB Change

The MeNB to eNB Change procedure is used to transfer context data from a source MeNB/SeNB to a target eNB. 
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Figure 10.1.2.X.5-1: MeNB to eNB Change procedure.

Figure 10.1.2.X.5 -1 shows an example signaling flow for the MeNB to eNB Change procedure: 

1.
The source MeNB starts the MeNB to eNB Change procedure by initiating the X2 Handover Preparation procedure. The source MeNB includes the SCG configuration in the HandoverPreparationInformation.
2.
The target eNB includes the field which releases SCG configuration MeNB in HO command, and  may also provide forwarding addresses to the source MeNB. The addition of an SeNB can be initiated only after completing HO.
3.
If the allocation of target eNB resources was successful, the MeNB initiates the release of the source SeNB resources towards the source SeNB. If the MeNB received forwarding addresses from the target eNB, it provides the forwarding addresses to the source SeNB when a SCG bearer in the source SeNB is configured and data forwarding is needed. Either direct data forwarding or indirect data forwarding is used. Reception of the SeNB Release Request message triggers the source SeNB to stop providing user data to the UE and, if applicable, to start data forwarding.
Editor’s Note 2:
The need for an acknowledgment of SeNB Release is still FFS. 
4.
The MeNB triggers the UE to apply the new configuration. Upon receiving the new configuration, the UE releases the entire SCG configuration.
5/6.
The UE synchronizes to the target eNB.
7./8.
Data forwarding from the SeNB takes place for E-RABs configured with the SCG bearer option. It may start as early as the source SeNB receives the SeNB Release Request message from the MeNB.
9.-13. The target eNB initiates the S1 Path Switch procedure.

14.
The target eNB initiates the UE Context Release procedure towards the source MeNB.
15.
Upon reception of the UE CONTEXT RELEASE message, the S-SeNB can release radio and C-plane related resource associated to the UE context. Any ongoing data forwarding may continue.
In a scenario where the same SeNB is involved before and after HO, the SeNB configuration can be performed during the intra-MeNB HO.  
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Figure 10.1.2.X.5-2: Intra-MeNB Change procedure with SeNB configuration.

1.
The MeNB sends the SeNB Modification Request message, which may contain bearer context related or other UE context related information, data forwarding address information (if applicable) and SCG-ConfigInfo which contains the MCG configuration and the entire UE capabilities for UE capability coordination to be used as basis for the reconfiguration by the SeNB.  In case of SCG SCell addition request, the MeNB can provide the latest measurement results for the SCG cell(s) requested to be added and SCG serving cell(s). 
Editor’s note: FFS whether SCG-ConfigInfo contains SCG configuration.
2.
The SeNB responds with the SeNB Modification Request Acknowledge message, which may contain radio configuration information within SCG-Config message and data forwarding address information (if applicable).

3.
The MeNB triggers the UE to apply the new configuration including SCG configuration.

4/5.
The UE synchronizes to the MeNB.

6.
Upon successful completion of the reconfiguration, the success of the procedure is indicated in the SeNB Reconfiguration Complete message. The MeNB forwards the SCG-ConfigInfo message.

7.
As instructed, the UE performs synchronisation towards the cell of the SeNB as described in SeNB addition procedure.
If the bearer context at the SeNB is configured with the SCG bearer option and, if bearer type change is performed 
8./9. Data forwarding between MeNB and the SeNB takes place. 

10.
If applicable, a path update is performed.
Editor’s note: FFS whether bearer type change is allowed during intra-MeNB HO.
Next Modified Subclause
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