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1. Introduction
This paper is the revision of R2-1804580. The agreements in RAN2 #101bis have been considered. 

In RAN2 #101 meeting, system information update has been widely discussed. Some agreements have been made and some open issues still need to be discussed. 
Agreements for SI modification

2.1.1: Like LTE, the SI change/update is indicated to UEs through paging.

2.1.2a: RRC_IDLE and RRC_INACTIVE UEs shall monitors for SI update notification in its own paging occasion every DRX cycle.

2.1.2b: RRC_CONNECTED UE monitors for SI update notification in any paging occasion (if the UE is provided with common search space to monitor paging in connected)

2.1.3: In NR, adopt the LTE concept of modification period for SI update handling. 

2.1.4a: SI update indication included in paging message is supported (can be revisited if the DCI design allows the SI update indication and scheduling of a paging message in parallel)

2.1.4b: SI update indication included in DCI is supported

FFS Detail content of the SI update indication within paging message and DCI.

2.2.1: For NR, adopt LTE principle; UE acquires SI immediately for ETWS/CMAS notifications and for SI update indications in paging UE acquires SI at next modification period boundary.  

FFS If any different handling is required for AC related parameters.

2.2.2: If UE receives SI update indication in paging, then UE acquires the updated SI at the next modification period boundary assuming NW broadcasts updated SI (even if the updated SI is on-demand SI).

In RAN2 #101bis meeting, it was further discussed and achieved the following agreements:

Agreements

1:
Single bit is provided in paging message and in DCI (1 bit of the bit string provided by RAN1) to indicate system information change (i.e. no indication of SIB or SI message) . As a consequence the UE reads SIB1 to determine what has changed. For idle mode case the UE also reads MIB.

This paper will address the remaining issues. 
2. Discussion
2.1.  Content in paging message for SI change
In RAN2 #101 meeting, it was agreed that SI update indication is included in paging message or DCI. In RAN2 #101bis meeting, it was agreed that only a single bit SI change indication is provided in paging message and DCI. For this solution, the UE has no idea about which SIB(s) have been changed. The changed SIB(s) may be not required by certain UE. To determine which SIB has been changed, one UE at least needs to check the per-SIB valueTag in SIB1, and may find no interested SIB(s) are changed. This may increase the implementation complexity and the UE power consumption. Thus, a better way is to indicate which SI has been changed in the SI change notification.
Furthermore, in our understanding, the payload for paging message in PDSCH is sufficient for per-SIB/SI message change notification. 
For the granularity of the change notification, we prefer per-SIB notification, which is match with the valueTag design. Otherwise, the UE still needs to check per-SIB valueTag in SIB1 to decide which SIB has been changed. 
Proposal 1: RAN2 to further discuss whether the change notification in paging message should indicate which SIB has been changed. One UE only needs to acquire the updated SIB if needed.
2.2. AC related parameters
In RAN2 #101 meeting, it was agreed that UE acquires SI immediately for ETWS/CMAS notifications and for SI update indications in paging UE acquires SI at next modification period boundary. For the AC related parameter, it is still FFS. 
Change of EAB or AB parameters can occur at any point in time. In LTE, The EAB or AB parameters are contained in SIB14. The paging message is used to inform EAB capable UEs in RRC_IDLE about a change of EAB parameters or that SIB14 is no longer scheduled. If the UE receives a paging message including the eab-ParamModification, it shall acquire SIB14. 

In NR, this mechanism can be reused for AC related parameters. We don’t see any motivation to change this approach. 

Proposal 2: The change of AC related parameters or the corresponding SIB is no longer scheduled can be indicated in paging message or DCI, like EAB in LTE. 
2.3. Change notification for SIB1
In RAN2 NR #98 meeting, per-SIB valueTag was introduced. In RAN2 #101 meeting, it was agreed that Value tag associated with each SIB of Other SI (OSI) available in cell is included in SIB1 regardless of whether the SIB is broadcasted or provided on demand. Thus, whether the change of valueTag for other SI has the impact on the minimum SI should be discussed. 

In legacy LTE, the change notification in paging doesn’t differentiate the SI/SIBs. If a change notification is indicated, the UE will reacquire all the interested SIs in the next modification period. 

In NB-IoT/eMTC, per-SI valueTag was introduced, but the change notification in paging still not differentiates the SI/SIBs. If a change notification is indicated, the UE will check the valueTag in SIB1 to determine which SI has changed.

In NR, for the UEs requiring the changed SI/SIB, valueTag in SIB1 is needed for these UEs to check whether the stored SI is valid or not. For the UEs not requiring the changed SI/SIB, there is no need to read SIB1, although the valueTags in SIB1 corresponding to the changed SIBs are updated. Thus, it is better that the change of valueTag for other SI does not lead to the change indication corresponding to SIB1 in paging or DCI. But anyway, it is left to network implementation.  

Proposal 3: The change of valueTag for other SI in SIB1 will not trigger the change notification of SIB1 in paging message or Direct Indication Information. 
For on-demand SI, it was agreed in RAN2 #101 meeting that: One indicator in SIB1 indicates whether an SI message is currently broadcast or not. With the similar reason as proposal 3, the change of this indication should not trigger the UE to re-acquire SIB1.
Proposal 4: The change of indicator for on-demand SI in SIB1 will not trigger the SI change notification in paging message or Direct Indication Information. 
3. Conclusion
In this contribution, we discussed the remaining issues for system information change notification and update procedure in NR. Based on the discussion, we have the following proposals:
Proposal 1: RAN2 to further discuss whether the change notification in paging message should indicate which SIB has been changed. One UE only needs to acquire the updated SIB if needed.

Proposal 2: The change of AC related parameters or the corresponding SIB is no longer scheduled can be indicated in paging message or DCI, like EAB in LTE. 
Proposal 3: The change of valueTag for other SI in SIB1 will not trigger the change notification of SIB1 in paging message or Direct Indication Information. 

Proposal 4: The change of indicator for on-demand SI in SIB1 will not trigger the SI change notification in paging message or Direct Indication Information. 
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