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1 
Introduction

In RAN2#82, some companies addressed the initial setup procedure for dual connectivity [1][2], however further discussion is needed. In our opinion, the initial setup procedure for dual connectivity is different from the current reconfiguration procedure for the fundamental reason that during dual connectivity operation there is no Uu interface between the UE and the SeNB yet. Therefore we think the initial setup procedure should be separately discussed for dual connectivity.

In this contribution we would like to indicate the issues on the initial setup procedure.

2 
Discussion
2.1 
Initial setup procedure for dual connectivity
We assume the following steps a) - d) for the initial setup procedure of dual connectivity:

a) The UE reports candidate cells for dual connectivity:

· The UE measures and reports the SeNB cell according to the measurement configuration. It depends on the discussion of Small cell discovery  whether the UE needs an additional mechanism for that measurements [3][4].

· However we think there is no need to enhance the measurement reporting, Event-A3 would be enough for this purpose.

b) The MeNB and the SeNB exchange the radio resource information for dual connectivity:

· The MeNB requests the SeNB to setup the secondly Uu configuration, and provides the SeNB with UE information. The MeNB may send a request message on Xn.

· The SeNB may send an acknowledge message to the MeNB in response to the request message.

c) The MeNB initiates the reconfiguration procedure to establish new Uu to the SeNB for dual connectivity:

· The MeNB should initiate the radio resource reconfiguration procedure for SeNB cell addition, since Uu interface is not established between the UE and the SeNB. It would be natural to use the RRCConnectionReconfiguration message for SeNB cell addition.

d) The UE performs the reconfiguration procedure:

· The UE has to synchronize to the indicated SeNB cell and reconfigure the radio resource configuration. If the UE successfully accesses the SeNB cell, it then sends the RRCConnectionReconfigurationComplete message.

2.2 
Xn message class for dual connectivity setup
In the step b), the MeNB should provide information about the UE (e.g. UE capability) to the SeNB. Because the SeNB manages and operates its own radio resources to configure the Uu connection, the MeNB cannot freely use the SeNB resources. Therefore the initial setup procedure of dual connectivity needs some inter-eNB coordination and it is different from the current reconfiguration procedure on single connectivity.
The SeNB does not know when the UE discovers and reports the SeNB cell. In addition, the SeNB may not know the UE capability. Hence it is reasonable to use the Xn procedure with response message for the initial setup because the SeNB should not accept the request in case there are no resources available to support the dual connectivity operation.

Proposal 1:
Xn procedure with response message should be used for the initial setup of dual connectivity between two nodes.

2.3 
RRC message generation for dual connectivity setup
In the steps c) and d), we think there are two alternatives for generating the initial setup message in Figs 1 and 2. 
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Fig.1: Dual connectivity setup procedure - Alt.1.                 Fig.2: Dual connectivity setup procedure - Alt.2.

Alternative 1: RRC message is generated by the SeNB and delivered by the MeNB 

· This procedure is similar to the current handover procedure such as the HandoverCommand message including the entire RRCConnectionReconfiguration message. In this alternative, the SeNB can generate the (new) Xn message (e.g. DualConnectivityRequectACK message in Fig.1) including the entire RRCConnectionReconfiguration message according to the information received from the MeNB, and the MeNB just transfers to the UE the received RRCConnectionReconfiguration message without any modification.

Alternative 2: RRC message is generated and delivered by the MeNB 

· Different from Alternative 1, the SeNB would only provide the candidate of radio resource configuration in the DualConnectivityRequectACK message. The initial setup message for dual connectivity is generated by the MeNB according to the information received from the SeNB.

In Alterative 1, we think the SeNB should directly receive the RRCConnectionReconfigurationComplete message corresponding to the reconfiguration message because the RRCConnectionReconfigurationComplete message is used as a confirmation of the procedure completion. However the SeNB cell may not always configure UL resources (i.e. DL only) or the UE may have single Tx capability then RA procedure would not be required during the procedure of radio resource reconfiguration. Hence in Alternative 1, it should be ensured that the UL resources of SeNB is allocated and activated before sending the reconfiguration complete message.

Observation 1:
Although the SeNB generates the RRCConnectionReconfiguration message, the UE may not send the RRC response to the SeNB directly.

Observation 2:
If the UE sends the RRC response to the SeNB directly, the SeNB cell should have available UL resources (i.e. always allocated and activated) during the reconfiguration procedure.

In Alternative2, on the other hand, we think the UE simply sends the RRCConnectionReconfigurationComplete message to the MeNB regardless of the SeNB cell configuration and Tx capability of UE.

Observation 3:
If the MeNB generates the RRCConnectionReconfiguration message, the UE can send the RRC response to the MeNB directly.

Proposal 2:
RAN2 should unify the initial setup procedure for dual connectivity regardless of the SeNB cell configuration and Tx capability of UE.

2.4 
Indication for the completion of dual connectivity setup
The SeNB in Alternative 2 may not detect when the UE completes the reconfiguration procedure. Therefore the SeNB does not start the dual connectivity operation appropriately. One solution for this, the MeNB sends a confirmation message on Xn which indicates successful reconfiguration completion for the UE. While in Alternative 1, the received RRCConnectionReconfigurationComplete message could be used as a confirmation by the SeNB.
Observation 4:
The SeNB needs successful reconfiguration completion to start dual connectivity operation.

Proposal 3:
RAN2 should discuss the message to indicate the successful completion to the SeNB on the initial setup procedure for dual connectivity.

3 
Conclusions

The following is summaries based on our analyses:

Proposal 1:
Xn procedure with response message should be used for the initial setup of dual connectivity.

Proposal 2:
RAN2 should unify the initial setup procedure for dual connectivity regardless of the SeNB cell configuration and Tx capability of UE.

Proposal 3:
RAN2 should discuss the message to indicate the successful completion to the SeNB on the initial setup procedure for dual connectivity.
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