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1. Introduction

TS22.011 clause 3.2.2.1 has specified that the the Operator controlled signal threshold per access technology is intended for IoT stationary devices as follows.

For UEs supporting any, or a combination, of NB-IoT, GERAN EC-GSM-IoT [18] and Category M1 or M2 of E-UTRA [17], the 5G system shall support a mechanism to have an Operator controlled signal threshold per access technology on the USIM to be used for network selection. The signal threshold is specific for a certain Access Technology and shall apply to all PLMNs with the corresponding access technology combinations.

NOTE 1: The use of the Operator controlled signal threshold per access technology is intended for IoT stationary devices, without user interaction.

This paper discusses how to apply the SENSE for stationary IoT devices (or how to not apply the SENSE for the non-stationary IoT devices) and proposes to introduce an NAS configuration MO.

2. Discussion

Considering the following use case.

1. UE#1 is going to be used as a stationary IoT device, whereas UE#2 is going to be used as a non-stationary IoT device. 
2. USIM#1 with the SENSE threshold settings (indicating threshold = -abc dBm) is used by UE#1 and USIM#2 without the SENSE threshold settings is used by UE#2.
3. When the customer swaps the USIMs by inserting USIM#1 into UE#2 and USIM#2 into UE#1, UE#2 (not going to be used as a non-stationary IoT device) has now a USIM (USIM#1) with the SENSE threshold settings. However, as per the service requirements, UE#2 in this case is not allowed to initiate the SENSE PLMN selection procedure. 

Hence, the question is how to prevent “a non-stationary IoT device inserted with a USIM with the SENSE threshold settings” from applying the SENSE feature.

One of the possibilities of dealing with the issue described above is to define an NAS configuration MO, such as “UE configured for using SENSE” which indicates whether the SENSE feature is applicable to this device. In this way, the use case above can be updated as follows. 

1. UE#1 is going to be used as a stationary IoT device, whereas UE#2 is going to be used as a non-stationary IoT device. 
2. An NAS MO of “configured for using SENSE” is set in UE#1 and USIM#1 with the SENSE threshold settings (indicating threshold = -abc dBm) is used by UE#1. NAS MO of “configured for using SENSE” is NOT set in UE#2 and USIM#2 without the SENSE threshold settings is used by UE#2.
3. When the customer swaps the USIMs by inserting USIM#1 into UE#2 and USIM#2 into UE#1, UE#2 (not going to be used as a non-stationary IoT device) has now a USIM (USIM#1) with the SENSE threshold settings. Because of the local NAS MO of “configured for using SENSE” is NOT set in UE#2, it will not initiate the SENSE PLMN selection procedure. 

Thus, the service requirement can be fulfilled.

3. Conclusion

A non-stationary IoT device shall not apply the SENSE feature as per the service requirement. One potential solution to fulfil such requirement is to define an NAS MO of “configured for using SENSE” to explicitly indicate whether the SENSE feature is applicable to this IoT device. Without such a local configuration, the UE needs to determine by itself whether it is a stationary IoT device to apply the SENSE. For doing so, the criterion for the UE to determine itself as a stationary IoT device needs to be carefully defined in 3GPP to prevent from any mis-operations when the SENSE feature is deployed.

4. Proposal

The relevant CRs can be found in C1-225580 and C1-225581. 



