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1. Introduction
In the previous meeting, SA1 discussed slice level enhanced network selection WID in the SP-210525 [1] and provided the associated CR in the S1-223329 [2]. In this contribution, we would like to investigate [2] and discuss further consideration to support signal level enhanced network selection. 

2. Discussion
2.1 Lower bound of threshold
According to the S1-223329, when performing automatic network selection or performing periodic higher priority PLMN selection, the UE checks whether the signal quality of the candidate PLMN/access technology combination is equal to or higher than the Operator controlled signal threshold per access technology. 

	<S1-223329>
[bookmark: _Toc27763598][bookmark: _Toc59108813]3.2.2.1	General
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.
NOTE 2:	The allowed range of the Operator controlled signal threshold per access technology is between the cell selection criterion and the high quality signal as defined in TS 23.122 [3]. 

[bookmark: _Toc27763599][bookmark: _Toc59108814]3.2.2.2	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. 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.




The NOTE says that the range of the Operator controlled signal threshold per access technology is between the cell selection criterion (Srxlev > 0 AND Squal > 0) and the high quality signal (-110 dBm). It means that the lower bound of operator controlled threshold would be considered as Qrxlevmin + Pcompensation + Qoffsettemp.

	[bookmark: _Toc29237890][bookmark: _Toc37235789][bookmark: _Toc46499495][bookmark: _Toc52492227][bookmark: _Toc100746343]TS36.304
5.2.3.2a	Cell Selection Criterion for NB-IoT
If the measurements are performed on the non-anchor carrier and UE meets the requirements specified in TS 36.133 [10] the cell selection criterion S is fulfilled when:
	Srxlev > 0



Else, the cell selection criterion S is fulfilled when:
	Srxlev > 0 AND Squal > 0


where:
	Srxlev = Qrxlevmeas – Qrxlevmin – Pcompensation - Qoffsettemp
Squal = Qqualmeas – Qqualmin - Qoffsettemp


 Where

	Srxlev
	Cell selection RX level value (dB)

	Qoffsettemp
	Offset temporarily applied to a cell as specified in TS 36.331 [3] (dB)

	Qrxlevmeas
	Measured cell RX level value (RSRP)
If RSRP is measured on non-anchor carrier of the cell, the measured RSRP value is translated to Qrxlevmeas as below.
Qrxlevmeas = QrxlevmeasNonAnchor - nrs-PowerOffsetNonAnchor.

Where QrxlevmeasNonAnchor is the Measured RX level (RSRP) of the non-anchor carrier.

	Qqualmeas
	Measured cell quality value (RSRQ)

	Qrxlevmin
	Minimum required RX level in the cell (dBm)
If UE is not authorized for enhanced coverage and Qoffsetauthorization is valid then Qrxlevmin = Qrxlevmin + Qoffsetauthorization.

	Qqualmin
	Minimum required quality level in the cell (dB)

	Pcompensation 
	If the UE supports the additionalPmax in the NS-PmaxList-NB, if present, in SIB1-NB, SIB3-NB and SIB5-NB:
max(PEMAX1 –PPowerClass, 0) – (min(PEMAX2, PPowerClass) – min(PEMAX1, PPowerClass)) (dB);
else:
if PPowerClass is 14 dBm:
max(PEMAX1 –(PPowerClass – Poffset), 0) (dB);
else:
max(PEMAX1 –PPowerClass, 0) (dB)







In cell selection criteria, the cell measure signal Qrxlevmeas is compared with the actual Qrxlevmin value determined by minimum measure quality and it applied all the time. But, Qoffsettemp is a value triggered by a specific condition. (After T300 expire, Qoffsettemp is applied when T300 expires more than a set number consecutively for a set time) and it applied at specific condition. 

	TS36.331
[bookmark: _Toc20486778][bookmark: _Toc29342070][bookmark: _Toc29343209][bookmark: _Toc36566458][bookmark: _Toc36809867][bookmark: _Toc36846231][bookmark: _Toc36938884][bookmark: _Toc37081863][bookmark: _Toc46480488][bookmark: _Toc46481722][bookmark: _Toc46482956][bookmark: _Toc100791027]5.3.3.6	T300 expiry
The UE shall:
1>	if timer T300 expires:
2>	if the UE is a NB-IoT UE:
3>	if connEstFailOffset is included in SystemInformationBlockType2-NB:
4>	use connEstFailOffset for the parameter Qoffsettemp for the concerned cell when performing cell selection and reselection according to TS 36.304 [4];
3>	else:
4>	use value of infinity for the parameter Qoffsettemp for the concerned cell when performing cell selection and reselection according to TS 36.304 [4];
NOTE 0:	For NB-IoT, the number of times that the UE detects T300 expiry on the same cell before applying connEstFailOffset and the amount of time that the UE applies connEstFailOffset before removing the offset from evaluation of the cell is up to UE implementation.




Therefore, we are wondering whether the operator threshold is applied for all the time in a same value in different condition.

In the current SENSE WID [1], how to determine this threshold value has not been determined, and it is specified that the above threshold is defined to prevent camping in the wrong cell with low signal quality with high priority. That is, it seems to be defined as a threshold that is likely to be defined in consideration of Qrxlevmin + Pcompensation among the cell selection criteria. It always applied for the all PLMN.

However, the UE can camp on the wrong cell with an unexpectedly high signal quality. Qoffsettemp is considered among the cell selection criteria in order not to camp in the wrong cell with unexpectedly high signal quality which is applied only some situation (e.g. expiry of T300).

Here is one Operator threshold value, but it is not taken into account related to the camping problem of wrong cells due to unexpectedly high signal quality. Therefore, a threshold is also needed to solve the problem of camping in the wrong cell due to such high signal quality. In addition, since the basis of PLMN selection is priority-based PLMN selection, it is necessary to select a high-priority PLMN that is connected to the corresponding cell and capable of data communication. Therefore, if one threshold that considers even one high signal quality is used, the PLMN of a cell whose priority is higher than the high cell selection criteria but has a signal quality below the threshold will not be accessible. Therefore, in order to select a normal PLMN so as not to camp in the wrong cell, it seems to be needed to use a two-step threshold.

Therefore, we would like to suggest to add a new operator threshold lower bound value for signal level enhanced network selection procedure.
[bookmark: _GoBack] 
3. Conclusion
In this contribution, we suggest the following proposals.

Proposal. Send an LS to SA1 to suggest to add one more operator threshold lower bound value for signal level enhanced network selection procedure.
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