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1	Introduction
During last RAN2 meeting, it has been decided to work on MDT and On-demand SI.
In this contribution, we present insight into use case where some possible System Information area configuration optimization is needed, while existing MDT reports do not serve the purpose of detecting issues with SIBs acquisitions in certain areas. 
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 [1][2]. The Other SI encompasses everything not broadcast in Minimum SI 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 (systemInformationArea IE), 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 1: 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 [2].

· 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 issue revealed with 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.
3	Solution Description 
3.1	Description 
Collecting logged MDT information in RRC Idle is one solution that can be used to detect the problem. However, it has following drawbacks:
· Network may have to configure a high number of UEs to perform and log MDT measurements, among which only few are used to find the coverage islands. This causes unnecessary logging of the information for most of the UEs and additional radio signalling overhead.
· MDT requires to perform measurements for serving and neighbouring cells which is not the best solution (even not needed) for the investigated problem. 
· Logged MDT produces a lot of information since measurements are regularly stored. This is much more than needed specifically for the described use case.
Observation 2: Collecting logged MDT information in RRC Idle is not tailored for the investigated problem and in turn cause unnecessary drawbacks. 
The mobility history information has been specified in Rel. 16 [2]. The UE can include a list of visited cells in RRC Idle. Inactive and Connected mode along with the time spent in each cell. Although this information might help in identifying possibly short stays in some cells, it does not convey any information about 1) the SI message that was requested, if any, during this short stay, or 2) if the UE has failed to acquire a SI message that is needed by UE for using a service. Without this information, the network is unable to determine if it is necessary to react or not. For example, the network may decide not to react in case no or only few UEs have requested an SI that is unavailable in SIA2 of Fig. 1 or requested an SI message that is not supposedly to be available in geographic area of SIA1.
The RACH report has been as well specified in Rel. 16 [2]. The RACH report may include among other information, such as contention detection indication per RACH attempt and indices of the SSBs and number of RACH preambles sent on each tried SSB, the purpose of random access, e.g., access related or request for other SI, etc. Similar to the mobility history information, RACH report does not capture any information related to the on-demand SI message that is acquired or failed to be acquired by the UE.

Observation 3: The mobility history information and the RACH report do not capture any information related to the on-demand SI message that is acquired or failed.
With Logged MDT framework, a specific solution can be designed for the investigated problem as follows:
· During Idle node or RRC inactive state, upon replacing an SI message for SIA 1 with another for SIA 2, the UE starts a timer and stores SIA 1 and the cell ID (PCI or high layer cell identity) of the previous cell in SIA 1.
· If the UE replaces an SI message while the timer is running, the UE stops the timer and creates an SIA report comprising at least the following information:
· SIA ID corresponding to the new SI message which could be same or different from SIA 1.
· SIA ID corresponding to the previous SI message.
· SIA ID which may have been stored when the timer was started, i.e., SIA 1. 
· Cell ID of the previous and the new cell.
· Cell ID which may have been stored when the timer was started.
· If the UE has failed to acquire and apply an SI message (related to a service) of SIA 2 before re-selecting to another SIA 1 or 3, the UE stops the timer and includes in the SIA report an indication about the SI message, related to a service, that it has failed to receive.
· If the timer expires, the stored information (if available) is discarded and no further action is taken.
· The network may fetch the SIA report from the UEs if available, when they are in RRC Connected mode.
Using the fetched SIA reports, the network can detect and react on the anomalies of Fig. 1, for instance, by e.g., down tilting the sector antenna or adding a cell to a SIA. As such, network operators can have a more controlled way for imposing certain system information configuration to specific geographic areas.
Proposal 1: RAN 2  to introduce of MDT reports for detecting geographic areas that are (unintentionally) covered by a non-desired SIA.
4	Conclusion
[bookmark: _GoBack]In this contribution, we have studied the use case of SIA management in NR, and made the proposal on MDT reports enhancement for On-Demand SI. The observations and proposals are summarized in the following. 
Observation 1: Due to shadowing or overshooting, some geographic areas in SIA 1 can be covered by another SIA 2.
Observation 2: Collecting logged MDT information in RRC Idle is not tailored for the investigated problem and in turn cause unnecessary drawbacks. 
Observation 3: The mobility history information and the RACH report do not capture any information related to the on-demand SI message that is acquired or failed.
Proposal 1: RAN 2 to introduce of MDT reports for detecting geographic areas that are (unintentionally) covered by a non-desired SIA.
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