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1 Introduction

In previous meetings, RAN2 agreed to continue with the user plane architecture 1A and 3C. And on the control plane signalling procedure, several basic principles upon SeNB configuration were reached. 
In this contribution, we try to provide our consideration on the signalling flow for SeNB’s serving cell addition, modification and release which are suitable for both 1A and 3C.
2 Discussion 

2.1 SeNB’s serving cell addition
In the previous meeting, it was agreed that MeNB initiates the SeNB’s serving cell addition procedure based on e.g. UE measurement report, and SeNB sends the configuration of serving cell to MeNB by RRC container. One open issue is whether serving cell addition procedure is always combined with the activation of the E-RABs for the serving cell, or serving cell addition could separate from E-RABs setup. In our understanding, we should at least support the combination of serving cell addition and E-RAB setup to reduce the delay of offloading a traffic to SeNB. But whether we should also support the separate procedures may depends on whether we support cell activation and deactivation for SeNB. If cell activation/deactivation is not supported on SeNB, MeNB may initiate cell addition only when there is E-RAB to setup so as not to waste UE power to listen serving cell of SeNB. In this case, it is better to combine cell addition and E-RAB setup. However, if cell activation/deactivation is supported, MeNB may ask SeNB to add a serving cell even when there is no E-RAB needing SeNB to serve. By doing this, the E-RAB may be offloaded to SeNB more quickly. 
Proposal 1: The serving cell addition of SeNB may be combined with its E-RAB setup.

Proposal 2: If cell activation/deactivation is supported in SeNB, the serving cell addition procedure could also go without E-RAB setup.

Figure 1 is an example of signalling flow of the addition of serving cell of SeNB with E-RAB to setup. 
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Figure 1: Signalling Flow of SeNB’s serving cell addition with E-RAB to setup
Step description: 
0. UE sends measurement report to MeNB.

1. The MeNB makes decision based on MEASUREMENT REPORT and RRM information to ask SeNB for additional radio resource for the UE. MeNB issues a serving cell addition request message to target SeNB passing necessary information to prepare radio resources at the SeNB. The content of the message may include E-RAB to setup list, UE radio capability, RRC context, etc.
2. SeNB responds with a serving cell addition response message. The message may include radio resource configuration of the serving cell of SeNB, details are FFS.
3. MeNB sends RRCConnectionReconfiguration message to UE. The message may include radio resource configuration of MeNB and SeNB. 

4. MeNB starts transferring buffered data to SeNB. For UP architecture 1A, MeNB may also issue a SN status transfer message to SeNB.
5. UE sends RRCConnectionReconfigurationComplete message to MeNB.
6. UE performs synchronisation to target SeNB and accesses the target cell via RACH. After that, UE could begin UL/DL data communication with SeNB. 
2.2 SeNB’s serving cell modification

The serving cell modification of SeNB is to reconfigure UE’s serving cell. In last meeting, RAN2 agreed that MeNB and SeNB could exchange UE configuration information by RRC container, and SeNB could also initiate the reconfiguration procedure. In our view, the reconfiguration could be used not only for parameter change, but also for E-RABs activation/modification/deactivation. If so, when the cell modification procedure is used to deactivate the last E-RAB of a serving cell of SeNB, cell release may be required if cell activation/deactivation is not supported.
Proposal 3: When cell modification procedure is used to deactivate the last E-RAB in a serving cell of SeNB, UE and SeNB may need to release the cell if cell activation/deactivation is not supported in SeNB.

Figure 2 illustrate the modification procedure:
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Figure 2: Signalling Flow of SeNB’s serving cell modification
Step description for Option 1: 
0. UE sends measurement report to MeNB.

1. MeNB issues a serving cell modification request message to target SeNB. The content of the message may include E-RAB to setup/modification/delete list, radio parameters that are suggested by MeNB to change, etc.

2. SeNB makes the decision on parameter change and E-RAB setup/modification/delete, and responds with a serving cell modification response message. If the last E-RAB of the serving cell is deleted and cell activation/deactivation is not supported, SeNB internally release the serving cell. 
3. MeNB sends RRCConnectionReconfiguration message to UE. The message may include radio resource configuration of MeNB and SeNB. MeNB and SeNB may also starts data forwarding procedure.

4. UE excutes the reconfiguration according to the reconfiguration message. If the last E-RAB of the serving cell is deleted and cell activation/deactivation is not supported, UE internally release the serving cell. UE sends RRCConnectionReconfigurationComplete message to MeNB.

2.3 SeNB’s serving cell release
SeNB’s serving cell release is initiated by MeNB to release the radio resources that SeNB configures for a UE. Currently 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, or whether the MeNB can by itself release a serving cell maintained by the SeNB. In our understanding, there is no specific information MeNB needs to know from SeNB for cell release, so it is simpler that MeNB could release UE’s serving cell directly, and just informs SeNB to release a serving cell. 

Proposal 4: MeNB could release UE’s serving cell directly, and just needs to inform SeNB to release a serving cell.
Figure 3 is an example of signalling flow of the release of SeNB’s serving cell. 
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Figure 3: Signalling Flow of SeNB’s serving cell release
Step description: 
0. UE sends measurement report to MeNB.

1. The MeNB makes decision based on MEASUREMENT REPORT and RRM information to ask SeNB for releasing serving cell for the UE. MeNB issues a serving cell release message to target SeNB. The content of the message is FFS.

2. MeNB sends RRCConnectionReconfiguration message to UE to release the resources in SeNB and possibly to setup SeNB’s E-RABs in MeNB.
3. SeNB starts transferring buffered data to MeNB. For UP architecture 3C, SeNB may also issue a SN status transfer message to MeNB. After that, SeNB release the serving cell.
4. UE performs the reconfiguration according to the reconfiguration message. After completing the reconfiguration, UE sends RRCConnectionReconfigurationComplete message to MeNB.
Proposal 5: RAN2 is kindly asked to capture the SeNB’s serving cell addition/modification/release signalling flow in the TR.
3 Conclusions
Based on the discussion, our proposals are provided as follows:
Proposal 1: The serving cell addition of SeNB may be combined with its E-RAB setup.

Proposal 2: If cell activation/deactivation is supported in SeNB, the serving cell addition procedure could also go without E-RAB setup.

Proposal 3: When cell modification procedure is used to deactivate the last E-RAB in a serving cell of SeNB, UE and SeNB may need to release the cell if cell activation/deactivation is not supported in SeNB.

Proposal 4: MeNB could release UE’s serving cell directly, and just needs to inform SeNB to release a serving cell.
Proposal 5: RAN2 is kindly asked to capture the SeNB’s serving cell addition/modification/release signalling flow in the TR.
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