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1	Introduction
In RAN2#98 meeting, the following has been agreed with respect to system information value tag [1]:
Agreements
There will be at least a value tag and area ID
-	value tag is associated to each SIB
-	value tag can be valid in only one cell or when combined with an area ID to be valid in more than one cell.

FFS whether the area ID and valuetag is separately signalled or as a single identifier

FFS whether the area ID is associated to each SIB/ SI message or associated to a group of SIBs/ SI messages or all SIBs/ SI messages.


The remaining two open issues have been discussed in [2] in which it is proposed that the area ID and value tags are signalled separately as part of Remaining Minimum SI (RMSI/SIB1) and that the area ID is associated with a SIB or group of SIBs.
Several contributions have discussed the system information modification in past RAN2 meetings [3]-[7]. In this contribution, we express our views with respect to handling of system information modification in NR.
2	Discussion
In LTE, the UEs are informed about a change in system information using either paging message or change in value tag [8]. Taking LTE as baseline, the paging message and value tag can be re-used for NR to indicate a modification in system information. The details of the two mechanisms are discussed in the following.
2.1	Value Tag Change
As agreed in RAN2#98 meeting, the value tag of a SIB could be valid within an area, identified by an ID, if it is applicable in other cells. Within the defined area, the UE does not have to re-acquire a previously stored SIB if that SIB in the new cell has the same value tag. Otherwise, it needs to acquire and update the stored SIB. The same holds true when moving to a new area with a different ID. 
Proposal 1: The UE updates a previously stored SIB if: a) the SIB of the new cell with same area ID has a different value tag or b) the new cell has a different area ID, irrespective of the value tag of the SIB.
In case of a cell-specific SIB, the UE needs to re-acquire the SIB if it has a value tag that is different from the previously stored one. The UE can make use of the value tag upon return from out of coverage to verify if the previously stored system information is still valid.
Proposal 2: The UE updates a previously stored cell-specific SIB if the stored SIB for that specific cell has a different value tag. 
In LTE, the stored system information is valid for a certain pre-configured validity time, i.e., 3 hours in LTE. Accordingly, the UE deletes any stored SIB information after a validity time from the moment it was confirmed to be valid. It would be useful to keep the validity time in NR as it helps to avoid any UE misinterpretation when the value tag wraps around, i.e., in LTE the 5bit value tag wraps around after 32 modifications within 3 hours, and to delete previously unused stored SI. The validity time could be signalled as part of RMSI.
Proposal 3: A validity time for the system information is signalled as part of RMSI. 
Proposal 4: UE deletes any stored SIB information after a validity time from the moment it has received and stored the SIB.
2.1	Paging Indication
In LTE, when the network modifies some of the system information it notifies first the UEs using a paging message that is sent during a modification period. Upon receiving the paging message, the UE acquires the modified system information immediately from the start of the next modification period [8]. The concept of the modification period can be re-used for NR.
Proposal 5: The concept of the modification period is re-used in NR for Minimum SI and Other SI.
The paging message in LTE does not specify explicitly which SIB has been modified. In this case, the UE had to re-acquire all the system information if the value tag in SIB 1 has changed. This leads to unnecessary re-acquisition of all system information.  To overcome this issue, the paging message could indicate specifically whether the MIB or any other SIB has been modified such that the UE re-acquire only the modified part of system information. This indication, for instance, could be done using a bitmap.
Proposal 6: The paging message indicates specifically whether the MIB or any other SIB has been modified.
The network may also refrain from sending a paging message if the on-demand SIB has not been delivered to any UE in the cell or area (depending on whether it’s a cell-specific SIB or not) for the last validity time of the SIB that is signalled to UEs. This avoid unnecessary decoding of the paging message by the UEs and reduces the downlink radio resource overhead. 
Observation 1: The network may refrain from sending a paging message if the on-demand SIB has not been delivered in the cell or area (depending on whether it’s a cell-specific SIB or not) for the last validity time of the SIB that is signalled to UEs.
Irrespective of whether the modified SIB is part of Minimum SI or Other SI, the network broadcasts the modified SIB in next modification period. This applies for on-demand Other SI also which avoids that the UEs send SI requests for acquiring the modified on-demand SI.
Proposal 7: The network broadcasts the modified system information in next modification period irrespective of whether the SI is part of Minimum SI or Other SI and whether the SI is on-demand SI or periodic broadcast SI.
4	Conclusion
In this contribution, we have discussed the procedures for system information modification in NR taken LTE as baseline. The following has been observed and proposed:
Observation 1: The network may refrain from sending a paging message if the on-demand SIB has not been delivered in the cell or area (depending on whether it’s a cell-specific SIB or not) for the last validity time of the SIB that is signalled to UEs.
Proposal 1: The UE updates a previously stored SIB if: a) the SIB of the new cell with same area ID has a different value tag or b) the new cell has a different area ID, irrespective of the value tag of the SIB.
Proposal 2: The UE updates a previously stored cell-specific SIB if the stored SIB for that specific cell has a different value tag. 
Proposal 3: A validity time for the system information is signalled as part of RMSI. 
Proposal 4: UE deletes any stored SIB information after a validity time from the moment it has received and stored the SIB.
Proposal 5: The concept of the modification period is re-used in NR for Minimum SI and Other SI.
Proposal 6: The paging message indicates specifically whether the MIB or any other SIB has been modified.
Proposal 7: The network broadcasts the modified system information in next modification period irrespective of whether the SI is part of Minimum SI or Other SI and whether the SI is on-demand SI or periodic broadcast SI.
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