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1. Introduction
SCG system information update for dual connectivity UEs was discussed in the last RAN2 meeting. For SFN, it is considered that the UE would be able to acquire SFN of SCG from SCG special cell.  The update of SI information of SCG cells are to be provided over dedicated RRC signaling. However the procedure for system information update is yet to be discussed. In this paper we discuss the system information update procedure.

2 Discussion
The following agreements were made in the last RAN2 meeting with regards to the system information update of SCG in dual connectivity.

1
Dedicated RRC signalling is used to acquire SI of SCG cells.

FFS how the change of SI is provided to the UE (e.g. whether SI changes of SCG cells are handled by removal + addition of the concerning cell and whether that can be done with one RRC procedure.)

2
The feature of Dual Connectivity should work in a network where SFNs are not aligned between the MeNB and the SeNB.

3
RAN2 intends to rely on UE acquiring MIB on PSCell in order to get the SFN of the SCG and to learn the offset between SFN on MCG and SCG (if any).

4
RAN2 assumes that the SeNB should be able to acquire the SFN offset to the MCG of the UE (e.g. in order to align DRX occasions or measurement gaps) and would need to be determined by an X2 procedure or by UE reporting. 

LS was sent to RAN3 and RAN4 requesting the feasibility and validity of a solution based on point 3 and 4. The finalization of SFN difference acquisition depends on the RAN3 and RAN4 responses.
System information update for RRC Connected UEs in the legacy system is considered as update of the radio system parameters for the ongoing UE connection and thus the system update procedure doesn’t result in break in the UE communication or user plane data transmission. The same principle is equally applied for system information update in dual connectivity supported UE.  Furthermore, system information update is an important function which required for the system to operate correctly and efficiently. It is also possible to have frequent system information updates in the system.
Observation 1: SI update for RRC connected UE is considered as update of radio system parameters for the ongoing UE connection and the SI update procedure shouldn’t result in break in the UE communication or the interruption to user plane data transmission.
Observation 2: SI update is an important for the system operation and the system information update cannot be considered as rare case.
One reason for the agreement that system information update of SCG is provided over dedicated RRC messages is that to follow the system information update procedure used for SCell SI update in CA. The release and add of the corresponding SCell which requires system information update is used for SI update in CA. Even though the corresponding SCell is released and added, both actions are signaled using one RRC message. Given that CA uses a single MAC entity for the radio communication, the release and add of a SCell in one single RRC message does not result in interruption to the UE communication over the radio interface.

The situation is different in dual connectivity due to the fact that there are two separate MAC entities located at the MeNB and SeNB in dual connectivity support. For system information updates on SCG SCell other than special SCG cell could be seen similar to the SI update of SCell in CA. SCG modification procedure where the corresponding SCG SCell is released and added in the same RRC message can be considered for the SI update for SCG Scells other than the special SCG cell.

Observation 3: SCG modification procedure where the corresponding SCG SCell is released and added in the same RRC message for the SI update for SCH SCells other than the special SCG cell does not result break in the UE communication or user plane interruption.

However the scenario where system information update of the special SCG cell should be carefully designed to avoid user plane interruption over the SeNB. The special SCG cell carries PUCCH for SCG cells and provides PDCCH for at least the scheduling of its own cell. From UE communication to the SCG perspective, the special SCG cell plays similar role to the Pcell in CA. Therefore release of special SCG cell causes interruption to the communication over SCG.
Furthermore the release of the special SCG cell in some deployment scenarios results release of SeNB hence the release of SCG DRBs. Release of SCG DRBs has impact on the CN as S1 path for the SCG DRBs to be moved to MeNB if the MeNB decided to bring back SCG DRBs to the MeNB. As per observation 1, the system information update is a radio interface function and system information update must be transparent to the CN. Therefore, the release and add of the cell in support of system information update must not be considered for the system information update of the special SCG cell.

Release and add of SeNB has severe impacts on the system performance of architecture 1A compared to architecture 3C. The release of the SeNB doesn’t cause signaling towards CN in architecture 3C. Therefore, the release of SeNB for radio parameters update (e.g. system information update or S-KeNB update) is not seen preferable. The system information update procedure should keep the UE connection and the user plane communication to SeNB active while performing the system information updates on SCG cells. 
Proposal 1: release and add of the corresponding cell should not be considered for the system information update of the special SCG cell. 
The possible methods for keeping the UE connection and user plane active while performing the system information update of the special SCG cell are:

1). intra-cell SCG special cell change using SCG modification procedure

2). Using an intra-SeNB change where the SCG is changed to the same cells using SeNB change procedure.  This  is conceptually similar to the intra-cell HO for Rel-8 network where S1 bearers are maintained, PDCP is reestablished preventing data loss and the CN signaling and back and forth data forwarding between MeNB and SeNB.  From UE perspective, it is the same as SeNB change procedure
3). New procedure with release and add of the same SCG while keeping EPS bearer intact.

The above procedures result in different requirements on the UE and the network and have increasing user plane interruptions. 
The procedure for special cell change using SCG modification was discussed in [1]. A typical deployment scenario fro dual connectivity where SeNB is configured with one cell. Thus the system information requires the updates on the special SCG cell. This may be considered similar to the special cell change from configured cell to non-configured cell belong to the same SeNB but in this case, two cells are the same.  As discussed in [1], the following protocol stack shown in figure 1 can be used for this special SCG cell change scenario.
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Figure 1:  special cell change scenario where cell change from configured cell to non-configured cell belong to the same SeNB that can be applied for SI change by making Cell1 and Cell2 to be the same cell.

According to the proposed method using SCG modification, the special cell change doesn’t result in PDCP/RLC/MAC protocol layer reset even though radio parameters are reconfigured. The same procedure as proposed for special cell change can be used for the system information update in special SCG cell. Therefore after the discussion on special SCG cell change procedure, whether the special SCG cell change procedure could be applied for the system information update of the special SCG cell should be discussed.
Intra-SeNB change procedure could also be used for SI update.  This is also an application of intra-SeNB change procedure for this case and hence no additional procedure needs to be supported by the UE.   While this results in more user plane interruption there is no data loss since RLC and PDCP re-established as in HO today and no CN impact.
Release/Add of the SCG while keeping EPS bearer has most end user impact with more interruption time and data loss as PDCP is also released and setup.  Hence this is not considered suitable for SI change.

Since SI change is considered more frequent, and should not result in user plane impact, the following proposal is made:

Proposal 2: whether the special cell change procedure (yet to be agreed) could be used for the SI update of the special SCG cell should be discussed upon the discussion of special SCG cell change procedure.  
3 Conclusion 
This contribution discusses procedure to support system information update for special SCG cell and other SCG SCells. The following observation and proposals are made.

Observation 1: SI update for RRC connected UE is considered as update of radio system parameters for the ongoing UE connection and the SI update procedure shouldn’t result in break in the UE communication or the interruption to user plane data transmission.
Observation 2: SI update is an important for the system operation and the system information update cannot be considered as rare case.
Observation 3: SCG modification procedure where the corresponding SCG SCell is released and added in the same RRC message for the SI update for SCH SCells other than the special SCG cell does not result break in the UE communication or user plane interruption.
Proposal 1: release and add of the corresponding cell should not be considered for the system information update of the special SCG cell. 
Proposal 2: whether the special cell change procedure (yet to be agreed) could be used for the SI update of the special SCG cell should be discussed upon the discussion of special SCG cell change procedure. 
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