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1 Introduction
RAN2 received an LS on SENSE feature from CT1 [1] at the end of RAN2#119 e-meeting asking RAN2 to check SENSE feature as specified in clause 3.2 in TS 22.011 [3] and provide feedback on RAN2 impact to legacy interfaces between upper layers and AS layer for PLMN selection, if any, but there was no time to further discuss and analyse the topic.  
In this contribution, we analyse the potential RAN2 impact and propose corresponding RAN2 answer to the CT1 LS.
In addition, we further show that the Tdoc submitted to RAN2#119 e-meeting, claiming that RAN2 should investigate the potential impact on cell selection procedure [2], is not related to SENSE and thus should not be treated further during discussions in RAN2 related to the incoming CT1 LS. 
2 Discussion 
The Signal Level Enhanced Network Selection (SENSE) feature was introduced to address data connectivity problems experienced in the field by an increasing number of stationary and non-supervised devices (i.e., immobile IoT devices) due to current network selection procedures. In fact, the feature allows the home network operator to configure a single threshold, specific for a certain Access Technology and applicable to all PLMNs with the corresponding access technology combinations, as part of the "Operator controlled signal threshold per access technology" (on the USIM) that the UE, supporting any, or a combination, of NB-IoT, GERAN EC-GSM-IoT and Category M1 or M2 of E-UTRA, shall consider for PLMN selection. It should be noted that according to the approved CR to TS 22.011 [3], the allowed range of the “Operator controlled signal threshold per access technology” is between the cell selection criterion and the high-quality signal for PLMN selection.
Considering the current “support for PLMN selection” procedure for E-UTRA and NB-IoT cases, as specified at TS 36.304 [4], on request of the NAS, the AS shall perform a search for available PLMNs and report them to NAS. Specifically, the UE shall scan all RF channels in the E-UTRA bands supported to find available PLMNs. On each carrier, the UE shall search for the strongest cell and read its system information, with the aim to find out which PLMN(s) the cell belongs to. In case the UE reads one or several PLMN identities in the strongest cell, each found PLMN shall be reported to the NAS as a high quality PLMN (but without the RSRP value), provided that the measured RSRP value shall be greater than or equal to -110 dBm (high quality criterion). In addition, found PLMNs that do not satisfy the high-quality criterion, but for which the UE has been able to read the PLMN identities, are reported to the NAS together with the RSRP value. Once the UE has selected a PLMN, the cell selection procedure shall be performed in order to select a suitable cell of that PLMN to camp on.
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[bookmark: _Ref114471430]Figure 1: Example of reported PLMNs from AS to NAS (w/o “Operator controlled signal threshold”) 

Figure 1 depicts, based on the above-mentioned, an example of current PLMN selection procedure, where a UE found four PLMN identities in the strongest cell; in fact, PLMN1 and PLMN2 fulfil the high quality criterion (>-110 dBm), while PLMN3 and PLMN4 do not fulfil the high quality criterion and thus are reported to the NAS together with the RSRP value. In case the “Operator controlled signal threshold per access technology" is configured for this example at 
-125 dBm, following the current specification of TS 36.304, even if PLMN4 (-130 dBm) is below the threshold, the UE AS will report this PLMN (with its associated RSRP) as per the legacy behaviour but it will be excluded by the UE NAS  and thus only three PLMNs will be considered for PLMN selection (Figure 2). From this, it is clear that in case the “Operator controlled signal threshold” is set on the USIM, the UE additionally applies the Operator controlled signal threshold as an additional criterion in each step of the selection process inside NAS, with no RAN2 impact expected on the current support for PLMN selection process as defined in TS 36.304.
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[bookmark: _Ref114472986]Figure 2: Example of reported PLMNs from AS to NAS (w. “Operator controlled signal threshold”)

In the unlikely case that the “Operator controlled signal threshold” is set, but no PLMN is above the defined threshold, NAS may perform a second iteration of the process, i.e., without applying the “Operator controlled signal threshold” (Figure 3), which is the legacy PLMN selection process defined in TS 22.011.
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[bookmark: _Ref114474597]Figure 3:  Normal PLMN selection triggered after unfulfilled SENSE criterion (example)

Observation 1: Having analysed the SENSE feature, it is clear that, for this feature to work, there is no impact on legacy interfaces between upper layers and AS layer for support of PLMN selection. Hence there is no need to discuss or change any RAN2 specifications to support of the SENSE feature or any further optimisation in RAN2 for cell selection.
Proposal 1: RAN2 should take this observation into account and provide proper feedback to CT1.
3 Summary and Conclusions
In this document, we have discussed the SENSE feature and its impact on AS layer for PLMN selection and we propose the following:
Observation 1: Having analysed the SENSE feature, it is clear that, for this feature to work, there is no impact on legacy interfaces between upper layers and AS layer for support of PLMN selection. Hence there is no further need to discuss or change any RAN2 specifications to support of the SENSE feature or any further optimisation in RAN2 for cell selection.
Proposal 1: RAN2 should take this observation into account and provide proper feedback to CT1.
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