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1. Introduction
At the last RAN2 meeting, RAN2 agreed that 
· In Dual Connectivity a UE is connected to one MeNB and one SeNB.
· Carrier aggregation is supported in the MeNB and in the SeNB, i.e., the MeNB and the SeNB may have multiple service cells for a UE.
In this contribution, we discuss the C-plane procedure for addition/removal of SCell in SeNB.
2. Assumptions
Firstly, as shown in Fig. 1, we assume that there are one MeNB, which has one primary cell (a.k.a. Rel-10 PCell) and the other cells (a.k.a. Rel-10 SCells), and one SeNB, which has one primary cell and the other cells, in a network, for the following discussion.
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Fig. 1
Cell configuration with dual connectivity and intra-eNB CA
In TS36.300 7.5 subsection, Primary Cell (PCell) in Rel-10 is defined as follows:

When CA is configured, the UE only has one RRC connection with the network. At RRC connection establishment/re-establishment/handover, one serving cell provides the NAS mobility information (e.g. TAI), and at RRC connection re-establishment/handover, one serving cell provides the security input. This cell is referred to as the Primary Cell (PCell).
As we have already agreed upon, both the U-plane architectures 1A and 3C are supported for dual connectivity. Then if the definition of Rel-10 PCell is maintained, there is just one NAS entity and security input, i.e., Rel-10 PCell in MeNB has the functionality of NAS and the security input.

Assuming that there is only one PCell (i.e. Rel-10 PCell) even in a Rel-12 network supporting dual connectivity, in order to distinguish the primary cell (without NAS and security input) in SeNB from Rel-10 PCell, we name such a primary cell in SeNB as “Control Cell (CCell)” in this contribution, while we use the same terminology “SCells” for the other cells in SeNB as Rel-10 SCells. We assume that CCell is based on the following principles:

· CCell is added/removed by PCell in the MeNB (CCell can only be changed by PCell in the MeNB).
· There is an Xn interface between CCell and PCell.
· CCell  is used for transmission of PUCCH toward SeNB.
3. C-plane procedure for addition/removal of SCells in SeNB

Considering that dual connectivity and intra-eNB carrier aggregation (CA) are supported in the network, there are three types of C-plane procedures for addition and removal of cells; (i) Rel-10 SCells in MeNB, (ii) CCell in SeNB, and (iii) SCells in SeNB. It is assumed that Rel-10 PCell in MeNB configures both (i) and (ii). Hence, this contribution focuses on how to realize the C-plane procedures of SCells in SeNB.
For the air interface procedure, the addition and removal of SCells are similar to those of Rel-10 SCells. The procedures are triggered by UE’s measurement reports, e.g. A2/A3/A4 events. At the last RAN2 meeting, RAN2 agreed on the following:

The MeNB maintains the RRM Measurement configuration of the UE and may, e.g. based on received measurement reports or traffic conditions or bearer types, decide to ask an SeNB to provide additional resources (serving cells) for a UE.
Therefore, the UE’s measurement reports of SCells in SeNB are assumed to be sent to PCell in MeNB in this contribution.
3.1. Alternative 1: SCells in SeNB are configured by CCell in SeNB
In Alt.1, addition and removal of SCells in SeNB are configured by CCell in SeNB. The signalling flows of addition and removal are shown in Fig. 2(a) and (b), respectively.

After receiving the measurement report, PCell in the MeNB performs SCell addition request towards the CCell in the SeNB, including UE’s capability, QoS information, existing configurations, etc. Once the CCell accepts the request, the CCell generates new RRC configuration (because CCell in the SeNB should be able to support a stand-alone operation, such a Rel-10 configuration can be handled by CCell) and replies to PCell with RRC container. Then PCell can send new configuration to the UE in RRCConnectionReconfiguration message. In the addition procedure, after the transmission of the RRCConnectionReconfigurationComplete message from UE to PCell, the UE could also initiate a RA procedure to the new SCell for uplink synchronization, if it is necessary.
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(a) Addition of SCells in SeNB                            (b) Removal of SCells in SeNB
Fig. 2
Signalling flows of addition and removal of SCells configured by CCell in SeNB
 In Alt.1, the addition and removal of SCells in SeNB are considered as conventional SCell configuration in Rel-10 CA performed by CCell in SeNB. Therefore, it is possible to reduce the load of RRC layer in PCell in the MeNB. To support Alt.1, the Xn may be needed to exchange the followings information between PCell in the MeNB and CCell in the SeNB:

(1) SCell addition/removal request (may include UE’s capability, QoS information, existing configurations etc., details are FFS)
(2) RRC container of RRC Reconfiguration
(3) ACK/NACK for SCell addition/removal

3.2. Alternative 2: SCells in SeNB are configured by PCell in MeNB
In Alt.2, it is assumed that PCell in MeNB configures SCells in SeNB. The signalling flows of addition and removal of SCells are shown in Fig. 3.

After receiving the measurement report, PCell in the MeNB generates the new RRC configuration and then send a new configuration to the UE in RRCConnectionReconfiguration message. Upon receiving RRC Reconfiguration Complete from the UE, PCell in the MeNB sends an acknowledgement of the addition and removal of SCells to CCell in the SeNB.
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(a) Addition of SCells in SeNB                             (b) Removal of SCells in SeNB
Fig. 3
Signalling flows of addition and removal of SCells configured by PCell in MeNB

 In Alt.2, the addition and removal of SCells in SeNB are considered as conventional SCell configuration in Rel-10 CA performed by PCell in MeNB. Therefore, it may results in a high RRC layer load in PCell in the MeNB. To support Alt.2, the Xn may be needed to exchange the followings information between PCell in the MeNB and CCell in the SeNB:

(1) SeNB’s serving cell addition/removal acknowledgement
The information to be exchanged through Xn is less than Alt.1.

4. Conclusion
With respect to C-plane procedure of SCells in SeNB, we have two alternatives, i.e., configured by CCell in the SeNB (Alt.1) and configured by PCell in the MeNB (Alt.2). Compared to Alt.1, it seems that Alt.2 may not need so many information exchanges via Xn interface. Considering the tight schedule of Rel-12 and the non-ideal backhaul assumption between MeNB and SeNB, we slightly prefer to move forward Alt.2, i.e., PCell in the MeNB configures SCells in the SeNB.

