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Introduction
This paper discusses how to use the paging based method for system information update in NR.
[bookmark: _Ref178064866]Discussion
In LTE, UEs are informed about system information changes through an SI change notification on the paging channel. This robust and well-established principle should be used also for NR.
[bookmark: _Toc481856460][bookmark: _Toc481871592][bookmark: _Toc481871702][bookmark: _Toc485030067][bookmark: _Toc489627692][bookmark: _Toc489963677][bookmark: _Toc489963684][bookmark: _Toc489964713][bookmark: _Toc490051516][bookmark: _Toc490232014][bookmark: _Toc490267002][bookmark: _Toc490267038][bookmark: _Toc494372571][bookmark: _Toc494389962]The paging based mechanism used in LTE for notification about SI changes is used also in NR.
As for LTE, we propose that when the UE receives a SI change notification on the paging channel it knows that the system information will change at the next SI modification period boundary.
[bookmark: _Toc490267003][bookmark: _Toc490267039][bookmark: _Toc494372572][bookmark: _Toc494389963]After a SI change notification is received on the paging channel the UE knows that the system information will be updated and when the update takes effect.
There have been several proposals on what the paging message with the SI change notification shall contain. In LTE the information in the paging message is very limited, essentially only informing the UE whether it is a regular SI update, which will take effect at the next SI modification period boundary or a ETWS or CMAS notification, which takes effect immediately. In either case the paging message does not provide the actual information, but informs the UE that it has to read the SI, either after the next SI modification period boundary or immediately. 
NR could reuse the LTE principles for information-limited paging indication of SI updates, but it could also be considered to include additional limited information to guide the UE’s behaviour as well as facilitate acquisition of the updated SI parameters. There are arguments both for and against including additional information in the paging message for SI update notification, so in case such additional information is included, it should be kept small and well-motivated.
Today, different SI updates are effectuated at different times (immediately or at the next SI modification period boundary), depending on the type of SI update. For instance, if the SI update is an ETWS update, the update is effectuated immediately and the UE should as soon as possible acquire the ETWS related SIBs, i.e. SIB10 and SIB11. It is conceivable that there will be more features in the future that require immediate effectuation of SI updates. Instead of associating a separate rule with each SI update type, a more elegant and future proof way is to use a generic mechanism. 
This generic mechanism could be an indicator in the paging message, informing the UE of whether the SI update takes effect immediately or at the next SI modification period boundary. If the indicator indicates that the SI update takes effect immediately, the UE should as soon as possible acquire and apply the updated SI. Otherwise, the UE should acquire and apply the updated SI after the next SI modification period boundary. The indicator would be generic in the sense that it is not tied to any particular type of SI modification. Instead, it could be combined with any type of SI update. In essence, it would be up to the network to determine whether a certain SI update is urgent enough to motivate immediate effectuation or if it can wait to the next SI modification period boundary. If the indication is absent, the default should be that the SI update is executed at the next SI modification period boundary.
[bookmark: _Toc494372573][bookmark: _Toc494389964]Introduce a generic indicator in the paging message for SI updates, which indicates whether the SI update takes effect immediately (meaning that the UE should acquire and apply the updated SI as soon as possible) or at the next SI modification period boundary. If the indicator is absent, the default should be that the SI update is takes effect at the next SI modification period boundary.
Other information that could be considered for inclusion in the paging message for SI update notification to achieve various advantages include a SystemInformationValueTag, i.e. a value tag that covers the entire SI by covering SIB1 (which makes it cover other SIBs too indirectly via the per-SIB value tags in SIB1). The presence of the SystemInformationValueTag would enable a UE that has stored a previous SI version corresponding to that SystemInformationValueTag value to apply the stored SI without reading or requesting any SI again. This would be beneficial, in case the network often toggles between two (or a small number of) different SI configurations.
[bookmark: _Toc494372574][bookmark: _Toc494389965]The paging message for SI update notification may contain a SystemInformationValueTag covering SIB1 (and therefore indirectly covers other SIBs too through the per-SIB value tags included in SIB1).
All additional information in the paging message adds to its size and the overhead of conveying the information about the SI update. The overhead is non-negligible considering that the paging message has to be transmitted many times in many paging occasions during an SI modification period in order to reach all affected UEs. 
In some scenarios, the disadvantages of the additional overhead will outweigh the advantages of providing the UE with the additional guiding information about the SI update. For instance, in periods of high load in a cell, the additional overhead may imply an undesirable strain of the cell’s resources. To be able to cater for different situations and scenarios, the additional information, should be optional in the paging message for SI update notification, so that the network can choose what to include on a case by case basis.
[bookmark: _Toc494372575][bookmark: _Toc494389966]Additional SI update information in the paging message for SI update indication should be optional.
Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	The paging based mechanism used in LTE for notification about SI changes is used also in NR.
Proposal 2	After a SI change notification is received on the paging channel the UE knows that the system information will be updated and when the update takes effect.
Proposal 3	Introduce a generic indicator in the paging message for SI updates, which indicates whether the SI update takes effect immediately (meaning that the UE should acquire and apply the updated SI as soon as possible) or at the next SI modification period boundary. If the indicator is absent, the default should be that the SI update is takes effect at the next SI modification period boundary.
Proposal 4	The paging message for SI update notification may contain a SystemInformationValueTag covering SIB1 (and therefore indirectly covers other SIBs too through the per-SIB value tags included in SIB1).
Proposal 5	Additional SI update information in the paging message for SI update indication should be optional.
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