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1 Introduction
In RAN2#83 meeting, Architecture option C1 was agreed as a baseline for control plane architecture for small cell enhancements:

Option C1: Only the MeNB generates the final RRC messages to be sent towards the UE after the coordination of RRM functions between MeNB and SeNB. The UE RRC entity sees all messages coming only from one entity (in the MeNB) and the UE only replies back to that entity. L2 transport of these messages depends on the chosen UP architecture and the intended solution.
In this contribution we discuss one of the remaining details of control plane functionalities which is acquisition of System Information. 
2 Discussion
2.1 Acquisition of SIBs
Broadcast information carries both NAS and AS related information. For NAS related information, only MeNB information is relevant for UEs in dual connectivity as the anchor eNB holds the S1-MME connection towards the CN. For AS related information, each involved cell needs to be taken into account.

RAN2 assumes that the eNBs which support dual connectivity are capable of stand-alone operation. This means that they are capable of broadcast system information. However for acquisition of SeNB’s System Information in dual connectivity, we see at least three different alternatives: 
1. The UE gets System Information of the cells in the SeNB with dedicated RRC signaling from the MeNB
2. The UE reads all System Information broadcasted from the cells of the SeNB
3. The UE reads SI of one cell (PCell-like) in the SeNB from broadcast and the rest of the System Information it gets via dedicated signaling.
The first alternative is similar to Rel-10 Carrier Aggregation where the UE needs to monitor System Information of one cell only (PCell) and relevant System Information of the rest of the cells to the UE are provided with dedicated RRC signaling.  
The second alternative could reduce the amount of dedicated signaling but requires the SeNB to always broadcast System Information for all its cells. This alternative increases complexity of the UE as it needs to monitor SI of many cells and also monitor paging indications for the System Information changes. In addition, it can be assumed that some of the RRC parameters are UE specific, meaning that there need to be some additional rules specified so that the UE knows which of the SI parameters are relevant for it so that there is no mismatch between the configuration provided by the MeNB and the SeNB. However, this solution can provide smoother System Information changes as the SeNB can fully control when System Information parameters change as modification periods are applied. Also signaling overhead due to change of SI parameters is smaller. Considering handover, with this alternative, it would be possible to provide System Information parameters via dedicated RRC signaling in the addition of the SeNB similar to current handover procedure where the SI parameters of the target eNB are provided in the handover command. Thus there would not be additional delay during the SeNB addition.

Finally, the third alternative is a mix of the previous alternatives. It can also be considered as a relevant alternative as we can assume that there is one PCell-like cell in the. If there is a need to change System Information of this cell, then this alternative would provide smooth system information changes. However, this solution would bring some additional standardization complexity as both alternatives would be supported.  

Proposal 1 System Information for all serving cells in the SeNB is provided via dedicated RRC signaling (in accordance with SI provided for SCells according to Rel-10). 
2.2 Acquisition of SFN

In Rel-10 CA, it is assumed that all cells are SFN synchronized.  Thus SFN of the SCell is not separately signalled to the UE but the UE assumes same value as in the PCell.
For Dual Connectivity there could be different ways for the UE to acquire SFN for the SeNB:

1. The UE gets SFN from the MIB of the SCell of the SeNB

2. The UE gets SFN via dedicated signalling from the MeNB/SeNB

3. The UE assumes same SFN as in the PCell of the MeNB

In Dual connectivity, tight synchronization in the physical layer is not needed similar to Rel-10 CA. Achieving SFN synchronization can be easier but could be still considered as a limitation for certain deployments. Thus alternative 3 above should be excluded.

Achieving SFN from the MIB in the SeNB is one viable option, but this would then mean that UE would need to apply some mechanisms to maintain the SFN which would then come with additional complexity.

Using dedicated signalling for SFN would be aligned with the earlier proposal where other System Information is provided via dedicated signalling. The main problem is only that it is hard to provide time stamp with dedicated signalling as it is subject to L2 processing as well as potential retransmission of the lower layers. Therefore, instead of providing the SFN, it is preferable to provide the SFN offset. Then the actual SFN can be derived from the SFN of the MeNB and adjusted with the offset. The MeNB and the SeNB can ensure that the SFN offset is correct. If there are changes in the offset due to e.g. time drift between eNBs, then the MeNB can signal a new offset to the UE.  

Proposal 2 SFN offset signalled with dedicated RRC signalling is used to derive SFN of the SeNB
3 Conclusion
In this contribution, we have further evaluated the impact of dual connectivity for different RRC functions. We have made the following proposals:
Proposal 3 System Information for the cells in the SeNB is provided via dedicated RRC signaling (in accordance with SI provided for SCells according to Rel-10).
Proposal 4 SFN offset signalled with dedicated RRC signalling
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