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1. Introduction
In the CT#97 e-meeting, new WID on CT Aspects of Signal Level Enhanced Network Selection (SENSE) was approved [1]. This paper discusses how the NW/UE sets “operator controlled signal threshold”. 
2. Discussion
2.1 Stationary NB-IoT UE vs NB-IoT UE
This justification of this WID [1] is to solve the problem of selecting a high-priority PLMN with poor signal quality for some fixed IoT devices as shown below. However, it is not clear whether the UE of the issue to be solved is an IoT device in fixed location or a mobile IoT device whether in a fixed location or not.

If the network configures “operator-controlled signal threshold”, the criteria by which the network should configure the UE depends on whether it is located in a fixed area or not. 

1. If the network configures the operator-controlled signal threshold for IoT device in fixed location, the AMF has to verify whether the UE is stationary or not. The AMF can verify whether the UE is stationary or not using mobility pattern for UE’s subscription information or can verify using CN assistance RAN parameter, such as “Expected UE mobility” which whether the UE is expected to be stationary or mobile. This may be derived from the statistical information or Expected UE Behaviour parameters or from subscription information.

2. If the network configures the operator-controlled signal threshold for mobile IoT device, the AMF can configure after checking for support of UE IoT capability (UE supporting NB-IoT, GERAN EC-GSM-IoT and Category M1 or M2 of E-UTRAN )

	The number of IoT devices is growing exponentially and with that also the number of stationary UEs. Such UEs provide connectivity for all kind of sensors in monitoring and warning networks, e.g. water level measurements in high-water warning networks, temperature measurement of high voltage lines or metering devices for power or water. The IoT modules could be located outdoor in very remote locations, in places that cannot be reached easily after the deployment or deep indoor. 

The use cases have in common that the local coverage conditions can be very challenging, the UEs do not move and they are often in a permanent roaming situation, either because the modules were deployed in other countries than that of the provided USIMs or because of the use of Global USIMs for IoT use cases.





Observation 1. It is not clear what criteria the network configure the “operator controlled signal threshold”.

Proposal 1.1 NW configures “operator controlled threshold” for UE supporting NB-IoT, GERAN EC-GSM-IoT and Category M1 or M2 of E-UTRAN.

Proposal 1.2 NW configures “operator controlled threshold for fixed IoT device after verifying whether the UE is stationary or not from subscription information or from the statistical information or Expected UE Behaviour parameters.

2.2 Procedure (SOR vs SIM toolkit update) 

The example of justification of this WID has major two possible cases.
Detailed explanation per each cases are below.

Case 1 
1. Due to NAS priority based PLMN selection, even though the signal strength of higher priority PLMN (e.g. user controlled PLMN) is lower than cell selection criteria, the UE first select the higher priority PLMN to perform a PLMN selection. The UE tries to read SIB for the strongest cell in that PLMN, but it fails or doesn’t find a suitable cell in that PLMN. 
2. The UE starts to find any cell in all frequencies. Then, the UE searches a better cell in other PLMN.
3. Even through the UE camps on other PLMN, the UE periodically search higher priority PLMN.

If SENSE feature is applied, the UE doesn’t need to read SIB for higher priority PLMN which can’t not find a suitable cell. For case 1, this feature is useful for UE.

Some operator can configure subscription based information only when the UE is connected to higher priority PLMN if SOR procedure is not used. Therefore, SOR procedure is needed for SENSE feature.

Proposal 2.1 SOR procedure is needed for SENSE feature.

Case 2
1. Let’s assume that the signal quality of the higher priority PLMN is slightly greater than lower bound of cell selection criteria. But, the UE is not located in the area of that higher priority PLMN and located in the area of other PLMN.
2. The UE tries to search high priority PLMN and select a strongest cell for that PLMN. The signal strength of the cell is slightly greater than lower bound of cell selection criteria, the UE camps on that cell and connect to it. But, due to poor signal, RLF can frequently happen. As a result, a connection can’t be maintained and frequently released and re-established. 
3. At this time, PDU session may be maintained a short of time or only frequency signalling connection disconnection/establishment is possible, and the PDU session may not be established.

In this scenario, connection to the NW may never be possible, and even if connection is possible, connection may not be guaranteed due to frequent RLF. In this case, it will be helpful to use the already provisioned SIM information.

Proposal 2.2 The UE use “operator controlled signal threshold” using preconfigured or provisioned SIM information. SIM toolkit application is also useful.

3. Conclusion
In this contribution, we suggest the following proposals.

Proposal 1 NW configures “operator controlled threshold for fixed IoT device after verifying whether the UE is stationary or not from subscription information or from the statistical information or Expected UE Behaviour parameters.
Proposal 2.1 SOR procedure is needed for SENSE feature.
Proposal 2.2 The UE use “operator controlled signal threshold” using preconfigured or provisioned SIM information. SIM toolkit application is also useful.
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