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1. [bookmark: _Ref165266342]Introduction
[bookmark: _GoBack]TSG SA WG1 studied and introduced a requirement for Rel-18 (Signal Level Enhanced Network Selection, SENSE for acronym, SP-210525) that requires to take the signal level into account during the network selection, and the relevant stage-1 normative work is specified in TS 22.011. This requirement was triggered by a field deployment problem, that is UEs selecting and staying on a PLMN for which the coverage on that particular place is poor, just because the PLMN has higher priority, while other PLMNs of lower priority would be available with much better local coverage. Consequently, the UEs can barely do a registration procedure, or even if they manage the registration procedure, but the UEs hardly be able to set up a data bearer occasionally and nearly failing every time.
Intention of this document aims to present our consideration of the NAS aspects.
2. Discussion 
Impacts in CT1:
As TS 22.011 specified, the "Operator controlled signal threshold per access technology" per access technology will be provided to the UE for SENSE. 


Impacts in PLMN selection:

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.
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. In particular, if the Operator controlled signal threshold per access technology is set on the USIM: 
i) the UE shall only select a network if 
- 	the network selection conditions as described below are met and 
-	the received signal quality of the candidate PLMN/access technology combination is equal to or higher than the Operator controlled signal threshold per access technology. 
ii) if no candidate PLMN/access technology combination fulfils the Operator controlled signal threshold criteria, the UE shall repeat the network selection procedure without applying the Operator controlled signal threshold per access technology.

During a PLMN selection, according to 23.122 4.4.3.1.1, when NAS receives the list of available PLMNs from AS, NAS sorts the list of PLMNs based on the below order
a) HPLMN or EHPLMN
b) User controlled preferred PLMN
c) Operator controlled preferred PLMN
d) PLMNs with High quality signal in random order
e) PLMNs with low quality signal in the order of decreasing signal quality.
f) PLMNs supporting disaster roaming.

If the UE is configured with "Operator controlled signal threshold per access technology" per access technology, UE shall apply the threshold to each of the PLMNs listed in the bullets above ( except e as the operator threshold is above the low quality PLMNs) and consider the PLMN for PLMN selection only if the reported threshold of the PLMN in that access technology is above the "Operator controlled signal threshold per access technology". If no PLMNs satifisfying the "Operator controlled signal threshold per access technology" is found in that respective access technology, then the normal legacy PLMN selection follows.
Impacts to NAS signalling

According to the SA1 requirement, UE needs to check the signal quality of the PLMN ( in the respective RAT) and it should higher than the SENSE threshold. Sense threshold will be configured by the operator such that it is between the cell selection criteria and the high quality signal level. 
As SENSE is intended for Iot Stationary devices, UE in reality will mostly be served by the HPLMN. In that case it is required to update the SENSE threshold by the HPLMN via SOR procedure. So to start with, it is required to have ways for the HPLMN to update the UE with SENSE threshold. 
As some of the cell selection criteria parameters are received in the system information by the UE. So if the UE is in VPLMN, its cell selection criteria is better known by the VPLMN and so the SENSE threshold value set by the HPLMN may not always work. In that case, for the future,  it can beneficial for the VPLMN to send the SENSE threshold via NAS signalling as well

Storage of "Operator controlled signal threshold per access technology" to NVM.
It is beneficial to pre-configure the "Operator controlled signal threshold per access technology" especially for the Rel-18 UE’s that operates with an old SIM card and the operator wants to enable the SENSE feature in the UE especially considering that for IOT devices it is not possible to change the SIM cards often. 
SENSE feature is primarily intended to relatively stationary devices. E.g for IOT devices with a battery life of 5-10 years. For these devices it is beneficial to have power saving and so it will be beneficial if the NW can also provide the "Operator controlled signal threshold per access technology" in NAS signalling e.g periodic registration update procedure.
As the SENSE threshold value stored in the USIM can be changed or be updated, its important to keep NVM updated with the latest value provided by the HPLMN. Its also possible that the operator can pre-configure in the ME,. At the same time, it can also be present in the USIM. In that case the value in the USIM shall be stored to NVM to keep the value in NVM updated.

3. Conclusion
In this document, we have discussed the NAS and AS aspects of the signal level enhance network selection and propose the following:
Proposal1: it is proposed to store the "Operator controlled signal threshold per access technology" in NVM of the ME. Proposal is in C1-225999
Proposal2: it is proposed to consider the steering of roaming feature to update the SENSE threshold in the USIM.
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