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1
Introduction
In last RAN2 and RAN3 meeting, some basic signalling procedures for dual connectivity were agreed. In this contribution, we will introduce the X2-AP messages and proposed stage2 TP for TS 36.300 to support dual connectivity operation.
2 Discussion
2.1 X2-AP messages for dual connectivity operation
According to current running 36.300 CR, SeNB modification and SCG addition/MeNB triggered SCG modification procedure are introduced. To support the dual connectivity operation, the following X2-AP procedures are needed.
1. SeNB Modification Indication (MeNB ( SeNB, class1)
In case the MeNB decide to add the first cell of the SCG, or modify/release the resource of SCG, the MeNB will trigger the SCG Modification Indication procedure towards the SeNB.
It's possible for the SeNB to reject this message due to some reasons, e.g. no resources are available in the SeNB or some failure occurs during the SeNB Modification Indication procedure. It’s better to use a class1 procedure to cover the failure cases.
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1. X2-AP: SCGModificationIndication

3. SCG Modification procedure
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2a. X2-AP: SCGModificationIndicationFailure


Figure1: MeNB triggered SCG Modification procedure
2. SeNB Modification procedure (SeNB initiated, class1)

According to the RAN2 agreement, the SCG modification procedure is initiated by the SeNB and used to perform configuration changes of the SCG within the same SeNB.
The MeNB may reject the SCG Modification Request message in some cases, e.g. the MeNB cannot accept the resource modification request or the MCG will be changed due to UE mobility.  It seems a failure message in step 1a is necessary.
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1. X2-AP: SCGModificationRequest
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5. Random Access Procedure

4. X2-AP: SCGModificationResponse

1a. X2-AP: SCGModificationFailure


Figure2: SeNB initiated SCG Modification procedure
3. SCG Release procedure (SeNB initiated)

In case of release of part of the SCG configuration, e.g. release of SCG cells that are configured, the SeNB could trigger the SCG Modification procedure towards MeNB to realize the SCG release. Another possible solution is SeNB provides the assistance information to MeNB. Considering the SeNB manages and controls its own resources, it's reasonable to allow the SeNB to release the SCell directly and generate the SCG configuration towards the UE by using SCG Modification procedure.
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1. X2-AP: SCGModification Request
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3. RRCConnectionReconfigurationComplete

4. X2-AP: SCGModificationResponse


Figure3: SeNB triggered SCG Rrelease procedure
4. SeNB Information Update(class 2)
A new X2 class 2 procedure is used to update the configuration information for a specific UE at the SeNB, e.g. the SeNB may requests the MeNB to perform Key change on-the-fly to refresh/rekeying the SeNB key (S-KeNB), then the MeNB may initiate SCG Modification Indication procedure to send the new SeNB key to the SeNB.
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1. X2-AP: SCGInformation Update

2 X2-AP: SCGModificationIndication

3. X2-AP: SCGModificationIndication Response

4. SCG Modification procedure


Figure4: SCG Information Update procedure

5. Local SCG release(class 2)
In some cases, e.g. during the SeNB change, inter-MeNB HO procure and RRC connection re-establishment, the MeNB may release the whole SeNB resource for a UE and the SeNB does not need to generate any UE signaling.
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1. X2-AP: SCGReleaseIndication


Figure5: SCG Release Indication procedure
 2.2 Text Proposal for TS 36.300
20.2.2.x1 SCG Modification Indication procedure
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Figure 20.2.2.x1-1: SCG Modification Indication procedure
The SCG Modification Indication procedure is initiated by the MeNB if it decides to add a new SCG cell for a specific UE or modify/release resources allocated for a specific UE at the SeNB.
20.2.2.x2 SCG Modification procedure
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Figure 20.2.2.x2-1: SCG Modification procedure

The SCG Modification procedure is initiated by the SeNB if the SeNB decides to request the MeNB to modify/release resources allocated for a specific UE at the SeNB.
20.2.2.x3 SCG Information Update procedure
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Figure 20.2.2.x3-1: SCG Information Update procedure

The SCG Information Update procedure is initiated by the SeNB if the SeNB decides to request the MeNB to update SCG configuration for a specific UE at the SeNB.
20.2.2.x4 SCG Release Indication procedure
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Figure 20.2.2.x3-1: SCG Release Indication procedure

The SCG Release Indication procedure is initiated by the MeNB if the MeNB decides to release the resource for a specific UE at the SeNB, the SeNB does not generate any signalling towards UE.
3
Conclusion

In this contribution, we discuss new X2-AP messages and stage2 text proposal to support dual connectivity and propose that:

Proposal: It is proposed to agree on the proposed stage 2 text for TS 36.300.
The corresponding stage 2 CR is provided in the [1].
4
References

[1]R3-140638, Introduction of X2-AP messages for dual connectivity, CATT























































































PAGE  
4

_1455946762.vsd
UE


MeNB


SeNB


4. X2-AP: SCG Modification Response
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4. X2-AP: SCG Modification Response


1. X2-AP: SCG Modification Request


2. RRCConnectionReconfiguration


3. RRCConnectionReconfigurationComplete



_1455521343.doc


X2-AP: SCG MODIFICATION INDICATION FAILURE
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X2-AP: SCG MODIFICATION INDICATION RESPONSE
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3. SCG Modification procedure
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