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1. [bookmark: _Ref165266342]Introduction
In CT1 Meeting #139 held in Toulouse, France, CT1 could not conclude if the SENSE feature should be optional of mandaroty for the UEs supporting any or combination of NB-IoT, GERAN EC-GSM-IoT [18] and Category M1 or M2 of E-UTRA. Some companies believed that the feature is optional based on the SA1 requirements while another company believed that the feature shall be mandatory. This discussion paper aims at breaking down the SA1 requirements to analyse if the feature should be optional or mandatory based on the SA1 SENSE requirements.
2. Discussion 

Should SENSE be an optional or mandatory feature?.
According to SA1 requirements, it can be understood that the UEs supporting any or a combination of NB-IoT, GERAN EC-GSM-IoT and Category M1 or M2 of E-UTRA has a set of requirments to support SENSE feature and can be interpreted that the feature needs to be mandatorily supported by UEs in certain categories. 

Justification 1:
In 3.2.2.1 of 22.011 it is stated that

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.

This requirement clearly states that for the UE’s supporting any or a combination fo the listed categories, the USIMs needs to support the operator controlled signal threshold per access technology.

Justification 2:
Again in the section 3.2.2.2 it is stated that at switch-on or recovery from lack of coverage

If the Operator controlled signal threshold per access technology is set on the USIM, it shall be used for the selection of the last registered PLMN (and/or EHPLMN/HPLMN) and for the automatic mode network selection steps described in this clause

This implies that if a USIM that has the SENSE threshold configured in it is inserted into a UE belonging to any, or a combination, of NB-IoT, GERAN EC-GSM-IoT [18] and Category M1 or M2 of E-UTRA the UE has to use this information at power up or recovery from lack of coverage. This implies that these categories of the UE needs to mandatorily support the SENSE feature, otherwise the SA1 requirement of  selecting the last registered PLMN based on the the operator threshold is not taken care of. 

Justification 3:

In section 3.2.2.3 or user reselection it is stated that 

A)	Automatic Network Selection Mode
The UE shall follow the procedure defined in clause 3.2.2.2.A) above, including the use of Operator signal threshold per access technology, if set on the USIM, as described in 3.2.2.2.

This implies that if the operator signal-threshold per access technology is set on the USIM; it shall be used for the automatic network selection mode for user reselection.

Justification 4:

Periodic network selection based on Operator controlled signal threshold criteria
If the Operator controlled signal threshold per access technology is set on the USIM, the UE shall perform the periodic network selection procedure considering all PLMNs, of higher or lower priority than the current PLMN, in the same order as in clause 3.2.2.2, with the following conditions: 
· the UE shall select a higher priority PLMN/access technology combination if the target PLMN’s access technology signal quality is equal to or higher than the Operator controlled signal threshold per access technology. 
· the UE shall select a lower priority PLMN/access technology combination only if the RPLMN’s access technology signal quality is lower than the Operator controlled signal threshold per access technology, and the target PLMN’s access technology signal quality is equal or higher than the Operator controlled signal threshold per access technology.
If no PLMN, including the RPLMN, fulfils the Operator controlled signal threshold criteria, the UE shall perform the normal periodic network selection for higher priority PLMNs (as described above), without applying the Operator controlled signal threshold per access technology.

For periodic network selection, it is clearly stated that if the operator signal threshold is set on the USIM the UE shall use it. Also from the justification 1, it is mandatory for certain categories of the UE , the 5G system shall support a mechanism to configure the USIM with the operator controlled signal threshold per access technology. So combining both, if the USIM configured with operator threshold per access technology is inserted into a UE of certain categories, the SENSE threshold shall be used for periodic selection.

Justification 5:
Section 3.2.2.8 in 22.011 states that 

If the Operator controlled signal threshold per access technology is set on the USIM, the UE shall only select the VPLMN if the signal quality is equal to or higher than the Operator controlled signal threshold per access technology, otherwise the steering request shall be ignored.

Again, from the above requirement, if the operator controlled signal threshold per access technology is stored in the USIM, the the UE shall apply it in the PLMN selection triggered by steering of roaming.
3. Conclusion
According to the above SA1 requirements, it can be interpreted that the UEs supporting any or a combination of NB-IoT, GERAN EC-GSM-IoT and Category M1 or M2 of E-UTRA shall support SENSE feature. 

Proposal1: it is proposed to agree that the SENSE feature is mandatory for the UEs supporting any or a combination of NB-IoT, GERAN EC-GSM-IoT and Category M1 or M2 of E-UTRA
Proposal2: If CT1 cannot agree on whether the feature is mandatory or optional, it is proposed to send an LS to clarify it from SA1.
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