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1 Introduction
During RAN2#85bis meeting, there had been intensive discussion about SI handling of SCG cells in dual connectivity. As result of discussion, RAN2 agreed that dedicated RRC signaling used to transfer SI of SCG cells. In addition to that, RAN2 also discussed two alternatives for SFN handling in unsynchronized network where SFNs are not aligned between MeNB and SeNB[1].

However, it is not clear that how SFN offset is shared between eNBs or how the SI change of SCG cell is performed. In this paper, we therefore discuss these remaining issues regarding SI handling in dual connectivity.   
2 Discussion
1.1 SFN offset Sharing between MCG and SCG
In previous meeting, RAN2 agreed on a working assumption where dual connectivity should support both synchronized and unsynchronized operations[1]. Since it seems that there is a gain from coordination of SFN offset between MeNB and SeNB, RAN2 discussed two alternatives for SFN sharing of SCG in unsynchronized network where SFNs are not aligned between two eNBs, which are UE measurement mechanism and network based mechanism. 
Based on discussion in previous meeting, we describe SFN handling mechanism in dual connectivity. The SFN handling mechanism described in this paper includes obtaining SFN of SCG and SFN offset sharing. 
· UE measurement mechanism
In UE measurement mechanisms, a UE directly acquires SFN from pSCell(special SCell) via air interface and computes the SFN timing difference between SCG and MCG. In this mechanism, UE could obtain SFN and sub-frame number of SCG by decoding MIB on BCCH of pSCell, since MIB is always transmitted on the first sub-frame of every radio frame. With reception time of MIB of pSCell, UE could also identify SFN and sub-frame number of MCG. Based on above measurement information (i.e. SFN and sub-frame number of MCG and SCG), UE can calculate SFN offset between MCG and SCG. 
There can be considered two types of procedures for SFN sharing with UE measurement mechanism, which are with SCG addition or with measurement report. 

· with SCG addition

In this scheme, MeNB acquires SFN offset through SCG modification procedure that is initiated by SCG addition. That is, MeNB instructs a UE to measure SFN of pSCell with RRC Connection Reconfiguration and UE reports SFN offset to the MeNB after measurement of SFN of SCG. Then MeNB transmits SFN offset to SeNB for sharing. For this procedure, it is necessary to design additional information elements for RRC messages. (i.e., RRC Connection Reconfiguration, RRC Connection Reconfiguration Complete)  
· with measurement report

In this scheme, SFN offset is obtained by measurement procedure, which means that SFN of SCG is measured during measurement and SFN offset is transmitted to MeNB by measurement report. After receiving measurement report from UE, MeNB could share the information with SeNB using SCG addition procedure. For this procedure, measurement configuration should have an option indicating to SFN acquisition of SCG and measurement report should include SFN offset as an additional information element. 
Figure 1 illustrates SFN offset sharing procedures with UE measurement described above. 
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Figure 1: Procedures for SFN offset sharing based on UE measurement
· Network-based mechanism
In network-based mechanism, SFN offset between MCG and SCG is obtained through procedures among network nodes without assistance from UE. This mechanism can be accomplished by OAM-based procedure(1.a in figure 2) or X2-based procedure(1.b in figure 2) using GPS, IEEE1588, or NTP. Basic principle of these procedures is that SFN of each CG is obtained on the basis of absolute time and detail operation is FFS. Although network-based mechanism is used to acquire SFN offset, SCG addition procedure can be also exploited to share SFN offset between MeNB and SeNB. 
Figure 2 shows the SFN offset sharing procedure with network-based mechanism.   
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Figure 2: SFN offset sharing based on network based measurement
Proposal 1: RAN 2 kindly asked to discuss above procedures for SFN offset sharing in unsynchronized network. 

1.2 System Information Change of SCG 
SI change of SCG cell means that system information of SCG cell is updated when a UE has dual connectivity with SCG cell. If we consider dedicated signaling for SI delivery of SCG cell in dual connectivity, it causes long interruption time to change SI of SCG cell due to backhaul latency. 
There are two types SCells in SCG, which are pSCell and sScell. pSCell is special cell of SCG and it has some PCell’s functionalities such as PUCCH support, monitoring of PDCCH CSS and RLM support. sScell has same characteristics of legacy Scell in Rel-10 CA. Since SI change of sSCell only affects its own cell’s operation, SeNB could avoid performance degradation by no scheduling on concerning cell during SI change period, if delay is predictable. In case of SI change of pScell, since pScell affects all SCells in SCG, it is necessary to minimize SI mismatching gap between UE and pSCell.
To solve above problem, it is required to introduce SI change time that UE should adopt the changed SI, the change time can be decided by SeNB based on SI modification period of SCG cell. In addition, SI transmission time at SeNB is also important factor to minimize SI mismatch gap, because transmission delay in dual connectivity is longer than CA scenario. Therefore, SeNB is required to transmit its modified SI in advance considering backhaul latency and SI change time.  
When performing SI change procedure of SCG cell, we think that dedicated RRC signaling should be used according to agreement on previous meeting. Namely, RRC Connection Reconfiguration procedure is used for SI change of SCG cell. Compared with initial SI acquisition, in SI change procedure, SeNB should provides modified SI with container type and time stamp(i.e., SFN of SCG) that indicates start time the SI will be adopted, as information elements of SCG modification request message. On reception of SCG modification request, MeNB transmits RRC Connection Reconfiguration message to UE for indicating SI change, which message includes “removal + addition” IEs and time stamp received from SCG modification request. After reception of RRC Connection Reconfiguration, UE modifies its SCG cell configuration based on received SI and applying time of the SI.  
Figure 3 shows the SI change procedure based on above description.   
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Figure 3: SI change procedure
Proposal 2: SCG modification procedure is used to change SI of SCG cell.

Proposal 3: SI change of SCG is handled by “removal + addition” of the concerning SCell. 

Proposal 4: RAN 2 kindly asked to discuss above mechanism to provide time stamp for SI change of SCG cell in order to synchronize SI between SCG cell and UE. 

3 Conclusions
This paper discusses on SFN offset sharing and SI change of SCG cell in dual connectivity. According to above discussion, following proposals are given as below.
Proposal 1: RAN 2 kindly asked to discuss above procedures for SFN offset sharing in unsynchronized network
Proposal 2: SCG modification procedure is used to change SI of SCG cell.

Proposal 3: SI change of SCG is handled by “removal + addition” scheme of the concerning SCell. 

Proposal 4: RAN 2 kindly asked to discuss above mechanism to provide time stamp for SI change of SCG cell in order to synchronize SI between SCG cell and UE. 
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