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1 Introduction

In addition to issues discussed in Email discussion [94#40][NR] System Information, SI management issue such as SI update should be further considered. In this document, we propose the guideline for SI management for NR.
2 Discussion
In legacy LTE, when a UE changes cell, it needs to re-acquire system information. Frequent SI re-read and SI request limit network efficiency, and this may significantly increase UL system load if on-demand SI delivery is enabled by the network.

Observation 1. In LTE, UE needs to re-acquire system information when serving cell changes.
Observation 2. UE’s serving cell changing rate impacts SI request rate, and thus has significant impact on the performance of on-demand SI delivery.

To improve SI management in NR, we suggest adopting the concept of ‘SI ID’. Each SI ID is unique in a large area, e.g. unique in a PLMN, and each SI ID maps an area (e.g. a SI ID area or a logic area) to a set of SIs, in which all cell/TRP/Beam in the indicated area has the same set of SIs. 
A cell/TRP/Beam broadcasts a SI ID, and UE stores SIs for that SI ID and applies these SIs for the UE configuration while the UE is served on that cell/TRP/Beam. When UE changes or enters a cell/TRP/Beam, there is no need to always re-acquire SIs. UE first checks SI ID in the new cell/TRP/Beam. If the SI ID is the same as the previous one, UE check that whether the corresponding UE stored SIs have valid time and the same value tags as the broadcasted value tags. If yes, there is no need to re-acquire SI; otherwise, UE re-acquire SI for the invalid SIs. 
Observation 3. The application of SI ID prevent redundant SI acquisition when UE changes cell/TRP/Beam in a SI ID area.
The advantage of using SI ID is that UE need not re-acquire SI whenever the serving cell/TRP/Beam is changed. In this way, the signaling overhead for SI acquisition inner an SI ID area can be significantly reduced. In addition, there is no need for UE to do SI reacquisition or SI validity check for those SIs that are not members of SI set of the SI ID.
Observation 4. The application of SI ID prevent unnecessary SI reacquisition or SI validity check for those SIs that are not members of SI set of the SI ID.
To avoid unnecessary SI validity check before SI update, in NR the SI that is likely to be different between different cells/TRPs/Beams should not be stored by the UE at all, e.g. access control information. In contrast, for SI that is likely to be the same only in a smaller area, they could also be stored by UE, but should use another SI ID, e.g. a separate SI ID, the Cell ID, TRP ID or Beam ID. A possible example is a list of neighbor very small cells such as WLAN access points.
Observation 5. To make SI ID operation efficient, UE should only store those SIs that are likely to be the same between different cells/TRPs/Beams. And SI with small SI ID area (e.g. a smaller area in which SI is the same) should use different SI ID from those SI with large SI ID area.
The concept of SI ID enables efficient on-demand SI delivery. When UE changes cells/TRPs/Beam and find that the new cells/TRPs/Beam broadcast a different SI ID from the UE stored SI ID, UE could include the SI ID in the on-demand SI request. In this way when cells/TRPs/Beam receives the UE stored SI ID, it knows the content of UE stored SIs and what UE stored SIs needs to be updated. Then cells/TRPs/Beam just send UE the difference between UE stored SIs and current SIs applied by the new cells/TRPs/Beam. An exemplary signaling flow for on-demand SI delivery is shown in Figure 1.

A further enhancement is that during the handover process, UE or the old cells/TRPs/Beam delivers the SI ID to the new cells/TRPs/Beam. In this way, the new cells/TRPs/Beam initiate on-demand SI delivery and thus avoid heavier signaling overhead from UE initiated on-demand SI delivery procedure.
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Figure 1.  Use SI ID to reduce SI request overhead for on-demand SI delivery
Observation 6. SI ID operation is beneficial in handling on-demand SI delivery to reduce signaling overhead.
Proposal 1：Apply the concept of SI ID in NR SI distribution and management.
3 Conclusion
We have the following observations.

Observation 1. In LTE, UE needs to re-acquire system information when serving cell changes.

Observation 2. UE’s serving cell changing rate impacts SI request rate, and thus has significant impact on the performance of on-demand SI delivery.

Observation 3. The application of SI ID prevent redundant SI acquisition when UE changes cell/TRP/Beam in a SI ID area.

Observation 4. The application of SI ID prevent unnecessary SI reacquisition or SI validity check for those SIs that are not members of SI set of the SI ID.
Observation 5. To make SI ID operation efficient, UE should only store those SIs that are likely to be the same between different cells/TRPs/Beams. And SI with small SI ID area (e.g. a smaller area in which SI is the same) should use different SI ID from those SI with large SI ID area.
Observation 6. SI ID operation is beneficial in handling on-demand SI delivery to reduce signaling overhead.
We suggest considering the following proposals as guideline for SI distribution for NR.

Proposal 1：Apply the concept of SI ID and SI ID area for NR SI distribution and management.
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