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1
Introduction
At RAN#66 a new study has been approved in RP-142257 [1] on Extension of Dual Connectivity in EUTRAN. This new study basically captures topics that were not handled during Rel-12 due to lack of time.

One topic is the support of handover with SeNB Addition, i.e. inter-eNB HO without the necessity to perform the SeNB Addition separately after the inter-eNB HO.

This paper studies relevant solutions.
2
Analysis of Inter-eNB Handover with SeNB Addition.
Significant for this scenario is that

-
the UE context is transferred completely to the target side. If the sources side applied dual connectivity, the UE context in the source SeNB is not kept.

-
a UE context is established in the target eNB by means of handover signalling. The target eNB becomes a target MeNB, as in the course of the inter-eNB handover SeNB resources will be established as well. 

-
a single RRC Connection Reconfiguration procedure is triggered for both, target MCG and target SCG resources.

-
the handover procedure is not necessarily an X2 HO, it would be possible to apply the same handling at the target side if the UE context is transferred by means of S1 HO.

-
the source MeNB provides the target MeNB within the HandoverPreparationInformation with source MCG and SCG (if applicable) related information.
-
2 random access procedures would need to be performed (one for MCG, one for SCG).
Interaction between the RRC reconfiguration procedure and the random access for the MCG would work as for a normal handover, i.e. the random access would need to be successfully performed before the UE completes the reconfiguration. This is not necessary for the random access towards the SCG.
Observation 1:
2 Random Access procedures are performed. The one for MCG would need to be performed before the completion of the RRC Connection Reconfiguration procedure.
-
data forwarding is necessary for all bearer options
-
Direct data forwarding towards the target SeNB would be possible for E-RABs configured at the target SeNB with the SCG bearer option. Direct data forwarding would be possible from the source SeNB (SCG bearer) or the source MeNB (split bearer). 
-
If the target SeNB applies the split bearer option, data forwarding would need to take place towards the target MeNB.

Observation 2:
Direct data forwarding towards the target SeNB is possible for E-RABs configured with the SCG bearer option. For split bearers data forwarding would need to take place towards the target MeNB.
-
Path Switch: The T-MeNB would trigger the S1 Path Switch Request procedure, which would typically contain new DL TEIDs for MCG and split bearers and unchanged DL TEIDs for SCG bearers. S-GW relocation may occur during the path switch.

Observation 3:
The S1 Path Switch procedure is used, for which no restriction w.r.t. S-GW relocation exists.
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Figure 1: (inter-MeNB) handover with SeNB Addition
The overall procedure consists of the following steps:
1. Handover preparation is triggered (Figure 1 shows an X2 HO). The Source MeNB provides source SCG information within the inter-node RRC HandoverPreparationInformation message.
2./3.
The Target MeNB performs SeNB Addition and may use the source SCG information provided in step 1.
4.
The Target MeNB provides both, MCG and SCG configuration information transparently within the inter-node RRC HandoverCommand message to the Source MeNB.
5.
The Source MeNB sends the RRCConnectionReconfiguration message to the UE.
6.
The UE performs Random Access towards the MCG.

7.
After successful completion of the random access to the MCG the UE sends the RRCConnectionReconfigurationComplete message to the Target MeNB.

8.
The SeNB is informed about the successfully performed RRC Conncetion Reconfiguration procedure.

9.
The UE performs Random Access towards the SCG.

Note:
Step 8. may be performed any time after step 5.

10. The Target MeNB triggers the release of the source SeNB resources.

11.
The SN Status Transfer procedure is performed. Dependent on the bearer option configured at the source and target side it might be triggered by the Source SeNB, provided with further information from the Source MeNB and further sent to the Target MeNB and the Target SeNB.
12.

Data forwarding takes place. Figure 1 shows indirect data forwarding for SCG bearers at the source and target side.

13.-17: Path switch is performed for all bearers (MCG, split, SCG) by means of the legacy S1AP Path Switch procedure. This procedure also switches the UE specific S1-MME signalling connection to the Target MeNB. 

18./19. The Target MeNB releases the X2 signalling connection towards the Source MeNB, as for any normal X2 HO. After that the Source MeNB sends the final UE Context Release to the Source SeNB.
3
Conclusion
In this paper an analysis of handover with SeNB Addition has been looked at.

Observation 1:
2 Random Access procedures are performed. The one for MCG would need to be performed before the completion of the RRC Connection Reconfiguration procedure.
Observation 2:
Direct data forwarding towards the target SeNB is possible for E-RABs configured with the SCG bearer option. For split bearers data forwarding would need to take place towards the target MeNB.
Observation 3:
The S1 Path Switch procedure is used, for which no restriction w.r.t. S-GW relocation exists.
The following can be stated:

Observation 4:
Handover with SeNB Addition is feasible.

Observation 5:
Handover with SeNB Addition is applicable for X2 and S1 handover scenarios

Observation 6:
On X2AP (and S1AP) Rel-12 signalling is sufficient.

Proposal 1:
It is proposed to close the study on handover with SeNB Addition from RAN3 point of view.
Proposal 2:
It is proposed to liaise with RAN2 and ask for comments on the approach, especially to check whether respective inter-eNB signalling is in place to support this scenario.
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