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1. [bookmark: _Ref165266342]Introduction
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 to perform the registration procedure, the UEs may experience the subsequent performance degradation during data transmission, e.g. low data rate due to the worse coverage of the prioritized PLMN. 
TSG CT WG1 is investigating the NAS aspects for the stage-1 requirement on SENSE, this document aims to present our consideration of the AS aspects.
2. Discussion 
As TS 22.011 specified, the "Operator controlled signal threshold per access technology" will be provided to the UE for SENSE. If only the NAS layer knows this threshold and the AS layer is not aware about this threshold, the SENSE feature may not work well since the UE may still camp on a cell which belongs to the selected PLMN filtered by NAS with the "Operator controlled signal threshold", but the signal strength of the camped cell is actually below the "Operator controlled signal threshold". 
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Figure 1: Cell selection Procedure
An example is shown in Figure.1: after receiving the available PLMN information from AS layer, NAS layer of the UE filters out the available PLMNs with the "Operator controlled signal threshold" and finally selects A as the selected PLMN. Next, the UE AS is responsible to select a suitable cell belonging to PLMN A via the procedure quoted from clause 5.3.2.1 of TS 38.304. 
	a)	Initial cell selection (no prior knowledge of which RF channels are NR frequencies):
1.	The UE shall scan all RF channels in the NR bands according to its capabilities to find a suitable cell.
2.	On each frequency, the UE need only search for the strongest cell, except for operation with shared spectrum channel access where the UE may search for the next strongest cell(s).
3.	Once a suitable cell is found, this cell shall be selected.


There are two frequencies of PLMN A, and each has three cells, more specifically, Frequency 1 has cell 1, cell 2 and cell 3, Frequency 2 has cell 4, cell 5 and cell6. Cell 2 and cell 5 are the strongest cells of Frequency 1 and Frequency 2 respectively. During the cell selection procedure, UE is not specified to search for the strongest cell among all frequencies to avoid all UEs congesting on a single cell. So in this example, UE AS scans the Frequency 1 and Frequency 2 in sequence. On Frequency 1, once the strongest cell (i.e., cell 2) fulfils criterion S, cell 2 will be finally selected as the suitable cell. However, cell 2 may not satisfy the "Operator controlled signal threshold", and cell 5 is the real one which is expected to be selected.
This example illustrates that, SENSE feature needs to consider the impact on cell selection according to the "Operator controlled signal threshold per access technology" to make the whole solution workable.
Besides, since the "Operator controlled signal threshold per access technology" can be configured and modified by the operator via SOR (Steering of Roaming, a NAS procedure), UE AS needs to adapt to such configuration and modification as this may result in using the different cell selection criteria. 
Observation 1: SENSE capable UE needs to consider the "Operator controlled signal threshold per access technology" during the cell selection procedure.
SENSE feature was proposed for relatively stationary devices, like IoT devices which are stationary or moving around within a very limited area. Hence the cell re-selection procedure should be not impacted by the "Operator controlled signal threshold per access technology".
Observation 2: the introduction of "Operator controlled signal threshold per access technology" does not impact the cell re-selection procedure.
As explained above, the SENSE may impact both PLMN selection and cell selection. As cell selection is within RAN2 scope, it is suggested to inveistigate the potential impact accordingly.
Proposal 1: RAN2 investigates the potential impact on cell selection procedure according to "Operator controlled signal threshold per access technology".
3. Conclusion
In this document, we have discussed the AS aspects of the signal level enhance network selection and propose the following:
Observation 1: SENSE capable UE needs to consider the "Operator controlled signal threshold per access technology" during the cell selection procedure.
Observation 2: Observation 2: the introduction of "Operator controlled signal threshold per access technology" does not impact the cell re-selection procedure.
Proposal 1: RAN2 investigates the potential impact on cell selection procedure according to "Operator controlled signal threshold per access technology".
References
SP-210525	New WID on SENSE	SA WG1
	1/2	

image1.jpeg
NAS

Selected PLMN =A

AS

Frequency 1
Celll, suitable (does not satisfy SENSE threshold)

Cell2, strongest cell within Frequency 1, suitable (does not
satisfy SENSE threshold)  mmmp  Selected and camp on it

Cell3, un-suitable according to current cell selection
procedure
Frequency 2

Cell4, un-suitable,

Cell5, strongest cell within Frequency 2, suitable (satisfy

SENSE threshold) mmmp The cell that SENSE UE is expected to select
Cell6, suitable (satisfy SENSE threshold)




