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1 Introduction
In this contribution we discuss and present draft stage-2 descriptions for SeNB release procedures. 
2 Removal of SeNB resources

In TR 36.842 [1], the following FFS is noted:

	It is FFS whether the MeNB requests the SeNB to release a serving cell for one of its UEs and the SeNB creates a container that will result in the release of a serving cell(s); or whether the SeNB initiates and create a container that will result in the release of a serving cell(s); or, whether the MeNB can by itself release a serving cell maintained by the SeNB.



We believe the procedure should support both SeNB and MeNB triggered removal of the SeNB resources. With each eNB being responsible for its own resources, SeNB needs a means of requesting removal of SeNB resources if there is a resource shortage in the SeNB, or the SeNB might detect connectivity issues with the UE. Furthermore, for SCG terminated bearers (see [2]), the SeNB should have the possibility to request the release of a bearer due to inactivity. MeNB triggered removal is needed for removal of SeNB resources based on e.g. RRC measurement reports received from the UE. 
Proposal 1 Both SeNB and MeNB triggered removal of SeNB resources is supported

For the MeNB triggered SeNB release, the MeNB needs to inform the SeNB of the release, so that the SeNB can stop transmissions and release the context. Thus, the MeNB cannot by itself release a serving cell maintained by the SeNB, and there is a need for the SeNB release request/response procedure over X2, as drafted in Annex G of the TR 36.842 [1]. However, as all SeNB resources are released with this procedure, the SeNB need not create a container that will result in the release of the SeNB resources. The MeNB will be able to create the RRCConnectionReconfiguration message to the UE that releases the SeNB configuration. If only part of the SeNB resources are released, the SeNB modification procedure over X2 should be used.

Proposal 2 A SeNB release procedure over X2 is needed to release SeNB resources.
Proposal 3 After the X2 procedure for SeNB release, the MeNB creates and sends the RRCConnectionReconfiguration to the UE that releases the SeNB configuration. 
3 The procedure for release
The signalling flow for MeNB triggered release of SeNB resources in Annex G of TR 36.842 [1] forms a good basis for stage-2 description. The release procedure is described in Annex Section 6.1. This is based on the TR, with changes marked with change bars. The procedure for SeNB triggered release is given in section 6.2 and is based on the MeNB triggered procedure. In the text we have also applied the bearer naming principle proposed in [2], i.e. MCG DRB, SCG DRB and split DRB, as opposed to architecture option 1A and 3C.
As can be seen in Figure 6.2-1 of the Annex, the difference to the MeNB triggered case is in the preparation phase. Without the need to establish forwarding tunnels (e.g. for split DRBs or in case of complete removal of E-RABs), a single message (step 1) would be sufficient to trigger the RRC Reconfiguration. The SeNB could release radio resources immediately after.

We assume that no additional X2 message is necessary, as, similar to the MeNB triggered release case, the release of the UE context can be based on detecting the end marker in case of data forwarding or inactivity on the radio resources to be released. Given the reliable nature of the X2-C signalling transport, there should not be any issue with step 1 not being received – unnoticed by the SeNB.

Proposal 4 Discuss principles for releasing SeNB resources as given in Annex. Protocol design should be done in RAN3.

4 Conclusion
Based on the discussion we propose the following:
Proposal 1
Both SeNB and MeNB triggered removal of SeNB resources is supported
Proposal 2
A SeNB release procedure over X2 is needed to release SeNB resources.
Proposal 3
After the X2 procedure for SeNB release, the MeNB creates and sends the RRCConnectionReconfiguration to the UE that releases the SeNB configuration.
Proposal 4
Discuss principles for releasing SeNB resources as given in Annex. Protocol design should be done in RAN3.
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6 Annex (based on 36.842)

6.1 SeNB Release – MeNB triggered

Figure 3.1-1 depicts the MeNB initiated overall signalling scheme for releasing the SeNB resources towards the UE for dual connectivity operation.
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Figure 6.1-1:
SeNB Release – MeNB triggered
As depicted in Figure 3.1-1, releasing the SeNB resources towards the UE for dual connectivity operation could involve the following steps:

1.
The MeNB decides to remove the SeNB resources towards the UE.

2.
The MeNB requests the SeNB to release its resources.

3.
The SeNB follows the MeNB’s request.

4.
The SeNB responds to the MeNB’s release request.

5.
The MeNB signals the reconfiguration to the UE. The UE releases the relevant configuration towards this SeNB.

6./7.
In case of SCG DRBs and respective E-RAB characteristics the MeNB may take actions to minimise service interruption due to release of SeNB resources (Data forwarding, SN Status Report).
8.
The UE indicates the completion of the reconfiguration procedure.
9.-11.
For SCG DRBs, the update of the UP path towards the EPC is performed.
Note:
Figure G.2-1 assumes that S-GW is not changed.
Note:
Stage 3 work is needed to clarify signalling details for steps 9 and 11, i.e. whether a new procedure should be defined or the Path Switch procedure can be reused.
6.2 SeNB Release – SeNB triggered

Figure 6.2-1 depicts the SeNB initiated overall signalling scheme for releasing the SeNB resources towards the UE for dual connectivity operation.
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Figure 3.2-1: SeNB Release – SeNB triggered.
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