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Discussion and decision
1. Introduction
In order to enable dual connectivity, it is essential to provide the UE with system information (SI) for the SCG cells. In this contribution, we provide our view on possible solutions to address this issue. 
2. Discussion
2.1. Background
Dual connectivity operation requires a UE to maintain radio connection with two cell groups (CGs): MCG on the MeNB and SCG on the SeNB. The UE therefore requires SI for all cells in both MCG and SCG. Currently, the acquisition of SI for the MCG can be performed via two mechanisms:

 - Alt1 (HO-based): via broadcast acquisition of MIB and SIB and dedicated signalling of essential information during handover. It is applicable to the PCell SI delivery.
 - Alt2 (CA-based): via dedicated signalling. This mechanism was introduced in Rel-10 CA for the SCell SI delivery.
For the SCG SI delivery, an important consideration is whether the CA mechanisms or the HO mechanisms are more applicable or whether a third new mechanism is needed. The reason for the current different CA and HO SI delivery mechanisms is primarily due to the SFN synchronous nature of CA, whereas for HO no synchronization is assumed. As such the nature of the synchronization between the MCG and SCG is an important criterion for determining which mechanisms are most appropriate. 

Proposal 1: RAN2 first determines if the MCG and SCG are SFN synchronous before deciding on the SCG SI delivery procedures. 

In addition, in the interest in keeping the UE implementation simple and consistent, it is strongly preferred that one of the two existing mechanisms (CA or HO) be used rather than introducing a new method.

Proposal 2: SCG SI delivery reuses either the existing CA or HO principles based on whether the MCG and SCG are SFN synchronous.

For the SCG SI delivery, several methods based of the above alternatives have been proposed [1]. These approaches should be considered by taking into account several factors:

1- SCG cell type, i.e, if the SCG cell is the pSCell or not;

2- Deployment assumptions for the SCG, i.e, whether MCG and SCG are SFN synchronous or not;

3- Signalling of SI changes; 
We believe it is necessary to have a clear understanding of the aspects involved before selecting a particular alternative. We address each of them in the following.
2.2. SCG cell type
Cells within a CG are SFN synchronous. Therefore, if the SCG is not a pSCell, the CA procedure with dedicated signalling is relatively straightforward and no changes are necessary. 

Proposal 3: System information for a non pSCell in the SCG is provided via dedicated signalling.

2.3. SFN synchronization assumption
RAN2 has not yet reached an agreement on the SFN synchronization assumptions between MCG and SCG. SFN impacts several configurations, such as:

- Measurement gaps;
- MBSFN subframe pattern;
- DRX;
- PRACH, SR, CQI, etc. 
Therefore, SFN asynchronous operation for dual connectivity should not be assumed before a detailed investigation on the impact of these configurations is performed.    
Proposal 4: RAN2 to evaluate the impact of SFN asynchronous operation of the pSCell on dual connectivity operation.
If RAN2 concludes that SFN asynchronous operation is possible, the UE needs to obtain the SFN of the pSCell. This can be performed by acquiring the MIB of the pSCell, as in the current HO procedure. This has the advantage of requiring minimum standardization effort for SFN acquisition, as the current BCH decoding procedure can be reused.
Proposal 5: SFN of the pSCell, if required, is obtained by acquiring its MIB. The UE shall only apply SFN-dependent configurations for the pSCell after acquiring its MIB.
2.4. Handling of SI changes 
For the acquisition of the other SI of the pSCell, there are two alternatives, namely, via broadcast reading (HO-based) or dedicated signalling (CA-based).

The CA-based approached is simpler, however has a potential drawback: SI changes can only be signalled by release/addition of the pSCell, which would cause interruption in dual connectivity operation and trigger additional backhaul signalling. 
On the other hand, the HO-based approach would not incur backhaul signalling and provide a more seamless operation during SI changes. 
Proposal 6: RAN2 evaluates both HO-based(broadcast) and CA-based (dedicated signalling) approaches to SI delivery for the pSCell. 

· If SI changes are expected to be rare (in the order of hours or more), CA-based approach is preferable.
Regardless of the chosen approach, it should be consistent for both pSCell addition and for SI changes in order to minimize UE implementation impact.

Proposal 7: The same approach for both initial SI acquisition and SI change of the pSCell is adopted.  

3. Conclusion
In this document we discussed the handling and delivery of System Information in dual connectivity. The following proposals were made:
Proposal 1: RAN2 first determines if the MCG and SCG are SFN synchronous before deciding on the SCG SI delivery procedures. 

Proposal 2: SCG SI delivery reuses either the existing CA or HO principles based on whether the MCG and SCG are SFN synchronous.

Proposal 3: System information for a non pSCell in the SCG is provided via dedicated signalling.

Proposal 4: RAN2 to evaluate the impact of SFN asynchronous operation of the pSCell on dual connectivity operation.

Proposal 5: SFN of the pSCell, if required, is obtained by acquiring its MIB. The UE shall only apply SFN-dependent configurations for the pSCell after acquiring its MIB.

Proposal 6: RAN2 evaluates both HO-based(broadcast) and CA-based (dedicated signalling) approaches to SI delivery for the pSCell. 

· If SI changes are expected to be rare (in the order of hours or more), CA-based approach is preferable.

Proposal 7: The same approach for both initial SI acquisition and SI change of the pSCell is adopted.  
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