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1      Introduction
In RAN2#85bis meeting, following was agreed regarding system information acquisition for SCG cells:

	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.)

3
The feature of Dual Connectivity should work in a network where SFNs are not aligned between the MeNB and the SeNB.

4
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).

5
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. 


In this contribution, we discuss how the change of SI is provide to the UE. 
2      Discussion
2.1     RRC Procedure
For carrier aggregation, change of SI in SCells is handled by release + addition of the concerning cell, as specified in TS 36.331 section 5.2.1.1:
	For an SCell, E-UTRAN provides, via dedicated signalling, all system information relevant for operation in RRC_CONNECTED when adding the SCell. Upon change of the relevant system information of a configured SCell, E-UTRAN releases and subsequently adds the concerned SCell, which may be done with a single RRCConnectionReconfiguration message.


Three proposals were discussed in previous RAN2 meetings: a) release + addition of the concerning cell; b) optimizations e.g. new signaling / delta signaling; c) paging approach. Above decision was made in RAN2#70 meeting, based on email discussion [1].
For dual connectivity, the main concern of using CA principle is that if there is one cell in the SCG, then release + addition approach is effectively SCG Release + SCG Addition, which may have performance impacts. However, if release + addition can be done with a single RRCConnectionReconfiguration message, then there is no performance difference between using release + addition and a new procedure for SIB update.
Proposal 1: Change of SI in SCells of SCG is handled by release + addition of the concerning cell, which may be done with a single RRCConnectionReconfiguration message. 
If there is more than one cell in SCG and the cell with changing SI is not pSCell, then it is straightforward to change the system information with SeNB modification procedure. For example, if use the draft CR to TS 36.331 as in [2], for the cell whose SI is to be changed, MeNB simply include the corresponding sCellIndex in both cellToReleaseList and cellToAddModList, and provide the updated SIB information in cellToAddModList. In case that SI is changed in pSCell and/or there is only one cell in SCG, we may still apply such procedure, but some discussion is needed on whether UE implementation can treat SI change different from SCG release. In summary, there is no additional changes to TS 36.331 needed due to the change of SI. 
SCG-RadioResourceConfigDedicated-r12-IEs ::=

CHOICE {


release






NULL,


setup






SEQUENCE {



drb-ToAddModList-r12



DRB-ToAddModListSCG-r12

OPTIONAL, 
-- Need ON



scg-Config-r12




SCG-Config-r12




OPTIONAL,
-- Need ON



cellToReleaseList-r12


SCellToReleaseList-r10

OPTIONAL,
-- Need ON



cellToAddModList-r12



SCellToAddModList-r10


OPTIONAL,
-- Need ON



pCellToAddMod-r12



SCG-PCellToAddMod-r12


OPTIONAL,
-- Need ON



secMobilityControlInfo-r12

SecMobilityControlInfo-r12

OPTIONAL,
-- Cond HO


}

}

2.2     X2 message

When there is SI change in SeNB, there are two ways for SeNB to inform MeNB:

· Option 1 (per cell): SeNB informs the MeNB that SIB of some cells are to be changed, and MeNB generates RRCConnectionReconfiguration accordingly. In this approach, for each cell with SIB change, SeNB only transmits related X2 signaling once. 
· Option 2 (per UE): SeNB directly generates the RRC container content for SI change for each UE, e.g. by using the example ASN.1 code above as RRC container. There might be multiple X2 messages from SeNB to MeNB for SI change.
The main benefit of Option 1 is the reduced X2 signaling overhead. However, Option 1 requires that a new X2 message/procedure to be defined. Considering that SI change does not happen frequently, it is proposed to use Option 2 (per UE) approach, since existing message/procedure can be reused.
Proposal 2: SeNB directly generates the RRC container content for SI change for each UE. 
2.3     When SI provided by dedicated signalling becomes valid
During Rel-11 feICIC discussion on SIB1 provisioning by dedicated signaling (see email discussion report [3]), there are two options discussed: 
A1: signalled parameters becomes valid at the next system information modification boundary.
A2: immediately upon the reception. In this option, eNB provides dedicated SIB1 soon after the next system information modification boundary. 

Option A2 is aligned with legacy SIB1 acquisition behavior, i.e. the concept of “activation time” is not used. The conclusion in RAN2#80 meeting is to adopt option A2, i.e. “SIB1 signalled via dedicated signalling is applied immediately upon the reception.”

For dual connectivity, we show such timing aspect from the operation in SCG perspective, as shown in Figure 1 below. It is straightforward to apply the same principle. There might be some uncertainty for UE UL operation (e.g. CQI/SRS transmission) in SCG at the beginning of the BCCH modification period (n+1). However the situation is same as Rel-8, and SeNB can handle the issue by proper scheduling and/or releasing UL configuration in BCCH modification period (n) if necessary. 
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Figure 1: Timing for dedicated SIB provisioning
Proposal 3: SI signaled via dedicated signaling is applied immediately upon the reception. 
MeNB needs to provide changed SI via dedicated signaling soon after the next system information modification boundary of the concerning cell in SeNB, therefore MeNB needs to have some timing information. In RAN2#85 meeting, it was agreed that “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.” Therefore two options are available for MeNB to know the timing:
· Option A: SeNB informs the next system information modification boundary in SFN of MeNB. This is possible since SeNB can know the SFN offset between MCG and SCG. However one issue is that it is not clear how SeNB includes such information in RRC container. Since such information is only useful to MeNB but not to UE, either MeNB needs to remove such information from RRCConnectionReconfiguration, or UE needs to ignore it.
· Option B: MeNB also needs to acquire the SFN offset between MCG and SCG. With such information, MeNB can easily calculate the BCCH modification period boundary since such boundary is defined by SFN values for which SFN mod m= 0, where m is the number of radio frames comprising the modification period. As the minimum value for BCCH modification period is 640 ms, there is no confusion for MeNB to derive the next BCCH modification period boundary as long as SeNB indicates the change of SI within the current period (e.g. BCCH modification period n in Figure 1).
Considering above discussion, it is proposed to adopt Option B.
Proposal 4: MeNB should be able to acquire the SFN offset to the SCG of the UE.
3      Conclusion

In this contribution, we discuss how the change of SI is provide to the UE and propose the following:
Proposal 1: Change of SI in SCells of SCG is handled by release + addition of the concerning cell, which may be done with a single RRCConnectionReconfiguration message.
Proposal 2: SeNB directly generates the RRC container content for SI change for each UE.
Proposal 3: SI signaled via dedicated signaling is applied immediately upon the reception.
Proposal 4: MeNB should be able to acquire the SFN offset to the SCG of the UE.
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