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1 
Introduction

In RAN2#83, RAN2 discussed and agreed a general SeNB radio resource configuration procedure for dual connectivity. However, some of the issues have not been agreed; therefore, further clarifications are required.

In this contribution we would like to discuss the remaining issues on the initial SeNB radio resource configuration procedure.

2 
Discussion
2.1 
L2 transport of initial SeNB radio resource configuration message
In RAN2#83, RAN2 agreed the option C1 as the baseline for the C-plain architecture that the final RRC messages are generated by the MeNB only. In addition, an initial SeNB radio resource configuration procedure of dual connectivity was also captured in [1] as follows:

1. The MeNB provides input parameters (e.g. UE capabilities and the radio resource configuration of the UE) to the SeNB. Trigger when to provide these parameters is FFS.

2. The SeNB decides the parameters relevant for it (e.g. PUCCH configuration) and signals these to the MeNB.

3. Based on input from the SeNB, the MeNB generates the final RRC message and signals this message to the UE. L2 transport of these messages depends on the chosen UP architecture and the intended solution.
In the case of the initial SeNB radio resource configuration procedure, it is clear that the MeNB sends the RRCConnectionReconfiguration message to the UE regardless of U-plain architecture. Because the SeNB cell(s) are not yet configured to the UE then the UE cannot receive any of RRC messages over the Uu of the SeNB.

Observation 1:
On the initial SeNB radio resource configuration, the UE receives the related RRC message over the Uu of MeNB only.

2.2 
RRC completion message on initial SeNB radio resource configuration 
After the above steps in the section 2.1, the UE has to send the RRC completion message to the eNB. However, we think there are two alternatives, as shown in Figs 1 and 2. 
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Fig.1: initial SeNB setup procedure - Alt.1.                      Fig.2: initial SeNB setup procedure - Alt.2.

Alternative 1: RRC completion message is received by the SeNB

· This procedure is similar to the current handover procedure, such as the RRCConnectionReconfiguration message with mobilityControlInfo(MCI). 

Alternative 2: RRC completion message is received by the MeNB

· This procedure is similar to the current SCell additional/modification procedure, such as the RRCConnectionReconfiguration message without MCI.

In Alternative 1, the UL transmission timing should be synchronised with the SeNB in order to send the RRCConnectionReconfigurationComplete message. However, in Rel-11, an initial state of additional SCell is considered as deactivated then Random access procedure is not initiated by the UE itself. Therefore, sticking to Rel-11 behaviour, the MeNB should activate the SeNB cell by the Activation/Deactivation MAC Control Element, and Random access procedure on this SeNB cell should be triggered by PDCCH order.

Observation 2:
If the UE sends the RRC completion message to the SeNB, an available UL radio resource to the SeNB is required (i.e. UL radio resource for the SeNB cell is allocated and activated) during the reconfiguration procedure.

In Alternative 2, on the other hand, we think the UE simply sends the RRCConnectionReconfigurationComplete message to the MeNB after a successful RRC reconfiguration completion according to Rel-11 behaviour.

Observation 3:
The UE can send the RRC completion message to the MeNB regardless of UL radio resource availability of the SeNB.

2.3 
SeNB configuration synchronization
In Alternative 1, the received RRCConnectionReconfigurationComplete message could be used as a confirmation by the SeNB. However, the MeNB may not detect when the UE completes the reconfiguration procedure.

Similarly, in Alternative 2, the SeNB 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 node which received the RRC completion message sends an Xn message indicating a successful RRC reconfiguration completion to the other node [2][3]. Another solution is that the UE performs Random access procedure for the other node after receiving the RRC reconfiguration message [3][4].

Observation 4:
The node which does not receive the RRC completion message may need an indication of successful reconfiguration completion to start dual connectivity operation.

Proposal 1:
RAN2 should discuss the way for indicating the successful reconfiguration completion between nodes.

Table.1: Comparisons on initial SeNB radio resource configuration procedure

	
	Alternative 1
	Alternative 2

	Initial RRC message
	· Receive over the Uu of the MeNB.

· Can reuse RRC reconfiguration message with MCI.
	· Receive over the Uu of the MeNB.

· Can reuse RRC reconfiguration message without MCI.

	RRC completion message
	· Send over the Uu of the SeNB.

· The SeNB cell has to be activated.

· by MAC-CE from the MeNB or RRC reconfiguration message

· Need RA procedure on the SeNB cell.

· by PDCCH order from the SeNB or UE initiated RA(i.e. CB-RACH)
	· Send over the Uu of the MeNB

	SeNB configuration synchronisation
	· May need indication to the MeNB (RA preamble from the UE or Xn message from the SeNB).
	· May need indication to the SeNB (RA preamble from the UE or Xn message from the MeNB).

· If RA preamble is used for the SeNB configuration synchronisation:

· The SeNB cell has to be activated.

· by MAC-CE from the MeNB or RRC reconfiguration message
· Need RA procedure on the SeNB cell.

· by PDCCH order from the SeNB or UE initiated RA(i.e. CB-RACH)


Table.1 summarises the comparisons with both alternatives based on the above observations. We think that Alternative 1 could be more complicated than Alternative 2. Because the SeNB does not generate the RRCConnectionReconfiguration message therefore the inter-node interactions would be increased through the Xn interface.

Proposal 2:
RAN2 should unify the initial SeNB radio resource configuration procedure taking into account the complexity.

3 
Conclusions

The following is summarized based on our analysis:

Proposal 1:
RAN2 should discuss the way for indicating the successful reconfiguration completion between nodes.

Proposal 2:
RAN2 should unify the initial SeNB radio resource configuration procedure taking into account the complexity.
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