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1	Introduction
The study item on RAN-centric data collection and utilization for LTE and NR has been initiated in RAN3#101bis meeting following RAN plenary approval of [1]. In this contribution, we discuss the management of System Information Areas (SIA) and propose a related use case.
2	Discussion
System Information (SI) is divided into Minimum SI and Other SI, where Minimum SI consists of Master Information Block (MIB) and System Information Block 1 (SIB1) that are periodically broadcast using two different downlink channels [2]. The Other SI encompasses everything not broadcast in Minimum SI (SIB2 and above) and may be broadcast either triggered by the network or upon request from the UE, i.e., on-demand SI. SIBs other than SIB1 are delivered to the UE via SI messages where each SI message consists of SIBs having the same periodicity. The indication of whether an Other SI message is broadcasted or not is given in SIB1.
Any SIB except SIB1 can be configured to be cell specific or area specific using an indication in SIB1. The cell specific SIB is applicable only within a cell that provides the SIB while the area specific SIB is applicable within an area referred to as System Information Area (SIA), which consists of one or several cells and is identified by SIA ID.
The cells of a SIA would cover a certain geographic area and the network operator would expect that all UEs that are confined within this geographic area to use the corresponding common SI message. However, due to shadowing and overshooting the borders between the coverage of cells, and in turn different SIAs, are smeared causing some geographic areas in e.g. SIA1 to be covered by another SIA2. For illustration, Fig. 1 shows one example where some areas in SIA 1 are covered by SIA 2.  In this case, UEs return to the coverage of the original SIA 1 after crossing for a short time SIA 2.
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Figure 1: UE in SIA 1 crosses for a short time SIA 2 before switching back to SIA 1.

Observation: Due to shadowing or overshooting, some geographic areas in SIA 1 can be covered by another SIA 2.

The consequences of these short crossings of SIA 2 are summarized in the following:
· On-demand SI messages in SIA 2 may have to be requested by the UE (if it does not have a valid stored version) and broadcasted by the network. In addition, the UE in Fig. 1 may have to request the on-demand SI messages again when it returns back to SIA 1 after spending a short stay in SIA 2. Note that the UE is required only to store the SI message of the cell that is camping on (serving cell). Storage and management of the stored SI in addition to the SI valid for the current serving cell is left to UE implementation [3].

· A UE using a service, e.g., broadcast/multi-cast in idle mode or inter-working with WLAN, that is associated with a certain SI message in SIA 1 may experience a short interruption or mal-functioning of the service if the corresponding SI message is not available in SIA 2.

· UEs may have to apply a different SI configuration of SIA 2 even if they are geographically located in SIA 1. This may impair the UE operation if the UEs located in the geographic area of SIA 1 are meant to use only SI message of SIA 1. For instance, UEs on the indicated street shall use a specific service requiring the SI configuration of SIA 1. However, since coverage islands like the illustrated one cannot be predicted in many cases during the planning phase, the street UEs will acquire the (wrong) SI from SIA 2.
Thus, the main objective of this use case is how to detect the existence of geographic areas corresponding to SIA 1 that are covered by another SIA 2, for which the UE reselects to for a short time and acquires on-demand SI message and/or fails to acquire the required SI message.
Proposal: RAN3 to study the use case of detecting the existence of geographic areas corresponding to SIA 1 that are covered by another SIA 2, for which the UE reselects to for a short time and acquires on-demand SI message and/or fails to acquire the required SI message.
4	Conclusion
In this contribution, we have studied the use case of SIA management in NR, and made the following proposal. The observations and proposals are summarized in the following. 
Observation: Due to shadowing or overshooting, some geographic areas in SIA 1 can be covered by another SIA 2.
Proposal: RAN3 to study the use case of detecting the existence of geographic areas corresponding to SIA 1 that are covered by another SIA 2, for which the UE reselects to for a short time and acquires on-demand SI message and/or fails to acquire the required SI message.
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Editor Note: capture the use cases description and benefits of the use cases
System Information (SI) is divided into Minimum SI and Other SI, where Minimum SI consists of Master Information Block (MIB) and System Information Block 1 (SIB1) that are periodically broadcast using two different downlink channels. The Other SI encompasses everything not broadcast in Minimum SI (SIB2 and above) and may be broadcast either triggered by the network or upon request from the UE, i.e., on-demand SI. SIBs other than SIB1 are delivered to the UE via SI messages where each SI message consists of SIBs having the same periodicity. The indication of whether an Other SI message is broadcasted or not is given in SIB1.
Any SIB except SIB1 can be configured to be cell specific or area specific using an indication in SIB1. The cell specific SIB is applicable only within a cell that provides the SIB while the area specific SIB is applicable within an area referred to as System Information Area (SIA), which consists of one or several cells and is identified by SIA ID.
The cells of a SIA would cover a certain geographic area and the network operator would expect that all UEs that are confined within this geographic area to use the corresponding common SI message. However, due to shadowing and overshooting the borders between the coverage of cells, and in turn different SIAs, are smeared causing some geographic areas in e.g. SIA1 to be covered by another SIA2. For illustration, Fig. 1 shows one example where some areas in SIA 1 are covered by SIA 2.  In this case, UEs return to the coverage of the original SIA 1 after crossing for a short time SIA 2.
[image: ]
Figure 1: UE in SIA 1 crosses for a short time SIA 2 before switching back to SIA 1.

The consequences of these short crossings of SIA 2 are:
· On-demand SI messages in SIA 2 may have to be requested by the UE (if it does not have a valid stored version) and broadcasted by the network. In addition, the UE in Fig. 1 may have to request the on-demand SI messages again when it returns back to SIA 1 after spending a short stay in SIA 2. Note that the UE is required only to store the SI message of the cell that is camping on (serving cell). Storage and management of the stored SI in addition to the SI valid for the current serving cell is left to UE implementation.

· A UE using a service, e.g., broadcast/multi-cast in idle mode or inter-working with WLAN, that is associated with a certain SI message in SIA 1 may experience a short interruption or mal-functioning of the service if the corresponding SI message is not available in SIA 2.

· UEs may have to apply a different SI configuration of SIA 2 even if they are geographically located in SIA 1. This may impair the UE operation if the UEs located in the geographic area of SIA 1 are meant to use only SI message of SIA 1. For instance, UEs on the indicated street shall use a specific service requiring the SI configuration of SIA 1. However, since coverage islands like the illustrated one cannot be predicted in many cases during the planning phase, the street UEs will acquire the (wrong) SI from SIA 2.
Thus, the main objective of this use case is how to detect the existence of geographic areas corresponding to SIA 1 that are covered by another SIA 2, for which the UE reselects to for a short time and acquires on-demand SI message and/or fails to acquire the required SI message.
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Editor Note: Capture the solutions for the use case, including the procedure for configuration and collection of measurements, necessary procedures and information exchange required for the solution, as well as comparison and evaluation on potential alternative solutions.
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