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<Start of modified section 1>
[bookmark: _Toc225185236]6.1.1.12	eMTC / SENSE/ PLMN selection of RPLMN, HPLMN, UPLMN, OPLMN and Other PLMN / Automatic mode
6.1.1.12.1	Test Purpose (TP)
(1)
with { UE in Automatic network selection mode and RPLMN, HPLMN, UPLMN ,OPLMN cells available and signal level enhanced network selection is applicable }
ensure that {
  when { UE is switched on }
    then { UE selects a cell of a PLMN, if received signal quality of this PLMN is equal to or greater than the "Operator controlled signal threshold per access technology" stored in the USIM }
            }

(2)
with { UE camped on a VPLMN cell and cells of a higher priority PLMN available, received signal quality of the highest priority PLMN is lower than the "Operator controlled signal threshold per access technology" stored in the USIM and received signal quality of the second highest priority PLMN is equal to or greater than the "Operator controlled signal threshold per access technology"" stored in the USIM }
ensure that {
  when { higher priority PLMN search timer T expires }
    then { UE selects and camps on a cell of the second highest priority PLMN }
            }

(3)
with { UE in Automatic network selection mode and HPLMN, OPLMN and Other PLMN cells available but the received signal quality from none of the candidate PLMN(s) or PLMN/access technology combination(s) is equal to or greater than the "Operator controlled signal threshold per access technology" stored in the USIM }
ensure that {
  when { UE returns to coverage }
    then { UE stops applying signal level enhanced network selection and selects a cell of the highest priority PLMN }
            }

6.1.1.12.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 23.122 clauses 4.4.3.1, 4.4.3.1.1 and 4.4.3.3.1. Unless otherwise stated these are Rel-18 requirements.
[TS 23.122, clause 4.4.3.1]
a)	if 
-	signal level enhanced network selection is not applicable (see clause 3.11); or 
-	the MS has stopped applying signal level enhanced network selection according to requirement v) of clause 4.4.3.1.1;
 	then the MS selects the registered PLMN or equivalent PLMN (if it is available) using all access technologies that the MS is capable of without considering the "Operator controlled signal threshold per access technology" stored in the USIM; or
b)	if: 
-	signal level enhanced network selection is applicable (see clause 3.11); and
-	the received signal quality from a candidate PLMN/access technology combination comprising of a registered PLMN or an equivalent PLMN (if it is available) is equal to or greater than the "Operator controlled signal threshold per access technology" of the access technology configured in the USIM.
the MS shall select the registered PLMN or equivalent PLMN (if it is available) and the access technology for which the received signal quality is equal to or greater than the "Operator controlled signal threshold per access technology" stored in the USIM. If for the registered PLMN or equivalent PLMN there are two or more access technologies for which the received signal quality is equal to or greater than the "Operator controlled signal threshold per access technology" stored in the USIM, it is up to implementation which access technology is selected by the MS.
 [TS 23.122, clause 4.4.3.1.1]
When following the above procedure the following requirements apply:
…
v)	In i), ii), iii), and v), if:
-	signal level enhanced network selection is applicable (see clause 3.11); and
-	the received signal quality of the candidate PLMN/access technology combination is lower than the threshold value indicated for the access technology in the "Operator controlled signal threshold per access technology" stored in the USIM.
the MS shall not consider the PLMN(s) in i) and PLMN/access technology combination(s) in ii), iii) and v) as selection candidate. If the received signal quality from none of the candidate PLMN(s) or PLMN/access technology combination(s) is equal to or greater than the "Operator controlled signal threshold per access technology" stored in the USIM, the MS shall stop applying signal level enhanced network selection and repeat the network selection procedure as specified in clause 4.4.3.1.
[TS 23.122, clause 4.4.3.3.1]
The attempts to access the HPLMN or an EHPLMN or higher priority PLMN shall be as specified below:
…
j)	In steps i), ii) and iii) of clause 4.4.3.1.1, if signal level enhanced network selection is applicable (see clause 3.11 and step d) of clause 4.4.3.5), the MS shall only select a PLMN, if the received signal quality of the candidate PLMN/access technology combination is equal to or greater than the "Operator controlled signal threshold per access technology".
[TS 23.122, clause 3.11]
Signal level enhanced network selection is optionally supported by the home operator. 
Signal level enhanced network selection applies only to NB-IoT, GERAN EC-GSM-IoT and Category M1 or M2 of E-UTRA. An MS supporting any, or a combination, of NB-IoT, GERAN EC-GSM-IoT and Category M1 or M2 of E-UTRA shall apply signal level enhanced network selection if the following conditions are fulfilled:
1)	The MS is in automatic PLMN selection mode;
2)	The MS supports the "Operator controlled signal threshold per access technology" as specified in 3GPP TS 22.011 [19];
3)	The MS is configured for using signal level enhanced network selection as specified in 3GPP TS 24.368 [50]; 
4)	The MS is configured for using signal level enhanced network selection as specified in 3GPP TS 31.102 [40]; and
5)	The "Operator controlled signal threshold per access technology" is configured in the USIM as specified in 3GPP TS 31.102 [40].
[bookmark: _Hlk128551639]NOTE 1:	The usage of the "Operator controlled signal threshold per access technology" is intended only for IoT stationary devices (see 3GPP TS 22.011 [19]).
NOTE 2:	"Operator controlled signal threshold per access technology" is not expected to be supported by non-IoT devices.
[bookmark: _Hlk128733312]The HPLMN can configure the MS with an "Operator controlled signal threshold per access technology" stored in the USIM (see 3GPP TS 31.102 [40]), which consists of one or more entries, each containing:
a)	a home operator controlled signal threshold; and
b)	an access technology.
The "Operator controlled signal threshold per access technology" is specific for a certain access technology and when applicable, applies to all allowable PLMNs with the corresponding access technology combination.

6.1.1.12.3	Test description
6.1.1.12.3.1	Pre-test conditions
System Simulator:
-	Four multi-PLMN cells as specified in TS 36.508 clause 4.4.1.2 are configured broadcasting PLMNs as indicated in Table 6.1.1.12.3.1-1. 
-	Test frequency for Cell 14 is f2.
-	The PLMNs are identified in the test by the identifiers in Table 6.1.1.12.3.1-1.
Table 6.1.1.12.3.1–1: PLMN identifiers
	Cell
	PLMN name
	MCC
	MNC

	1
	PLMN4
	001
	01

	12
	PLMN1
	001
	11

	13
	PLMN2
	001
	21

	14
	PLMN3
	001
	31



UE:
-	The UE is in Automatic PLMN selection mode.
-	The UE is registered to PLMN1 before it is switched off.
-	The UE is equipped with a USIM containing default values (as per TS 36.508) except for those listed in Table 6.1.1.12.3.1-2.
-     The UE is configured for using SENSE as specified in 3GPP TS 24.368.
Table 6.1.1.12.3.1–2: USIM configuration
	USIM field
	Priority
	Value
	Access Technology Identifier

	EFIMSI
	
	The HPLMN (MCC+MNC) of the IMSI is set to PLMN4.
	

	EFPLMNwAcT
	1

	PLMN1
Remaining mandatory entries use default values
	E-UTRAN


	EFOPLMNwACT
	1
	PLMN2
Remaining defined entries use default values
	E-UTRAN


	EFHPLMNwAcT
	1
	PLMN4
	E-UTRAN

	EFUST
	
	Services 20, 42, 43, 74 and 148 are supported. Service 71 is not supported (there is no EHPLMN list).
	

	EFHPPLMN
	
	1 (2 hours)
	Category M1 of E-UTRAN enhanced-MTC

	EFOCST
	
	1’H(SENSE enabled by operator)
58’H(Operator controlled signal threshold for E-UTRAN is -91dBm)
	
E-UTRAN



Preamble:
-	The UE is made to camp on Cell 12 and then Switched OFF (State 1).
6.1.1.12.3.2	Test procedure sequence
Table 6.1.1.12.3.2-1 shows the cell configurations used during the test. The configuration T0 indicates the initial conditions. Subsequent configurations marked “T1”, “T2” etc are applied at the points indicated in the Main behaviour description in Table 6.1.1.12.3.2-2. Cell powers are chosen for a serving cell and a non-suitable “Off” cell as defined in TS 36.508 Table 6.2.2.1-1.
Table 6.1.1.12.3.2-1: Cell configuration changes over time
	 
	Parameter
	Unit
	Cell 1
	Cell 12
	Cell 13
	Cell 14
	Remarks

	T0
	RS EPRE
	dBm/15kHz
	“Off”
	-85
	“Off”
	“Off”
	Power level “Off” is defined in TS 36.508 Table 6.2.2.1-1

	T1
	RS EPRE
	dBm/15kHz
	-97
	-97
	-85
	”Off”
	Power level “Off” is defined in TS 36.508 Table 6.2.2.1-1

	T2
	RS EPRE
	dBm/15kHz
	-97
	-85
	-85
	”Off”
	Power level “Off” is defined in TS 36.508 Table 6.2.2.1-1

	T3
	RS EPRE
	dBm/15kHz
	-97
	”Off”
	-97
	-97
	Power level “Off” is defined in TS 36.508 Table 6.2.2.1-1



Table 6.1.1.12.3.2-2: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	SS adjusts cell levels according to row T1 of table 6.1.1.12.3.2-1
	-
	-
	-
	-

	2
	Power on the UE. 
	-
	-
	-
	-

	3
	Check: Does the UE send an RRCConnectionRequest on Cell 13?
	-->
	RRCConnectionRequest
	1
	P

	4-18
	Steps 3 to 17 of the registration procedure described in TS 36.508 subclause 4.5.2.3 are performed on Cell 13.
NOTE: The UE performs registration and the RRC connection is released.
	-
	-
	-
	-

	19
	SS adjusts cell levels according to row T2 of table 6.1.1.12.3.2-1
	-
	-
	-
	-

	20
	Check: Does the UE send an RRCConnectionRequest on Cell 12 after 120 seconds, but before 7500 seconds (Note 1, Note 2) from power on?
	-->
	RRCConnectionRequest
	2
	P

	21-25
	Steps 2 to 6 of the generic test procedure in TS 36.508 subclause 6.4.2.7 are performed on Cell 12.
NOTE: The UE performs a TAU procedure and the RRC connection is released.
	-
	-
	-
	-

	26
	SS adjusts cell levels according to row T3 of table 6.1.1.12.3.2-1
	-
	-
	-
	-

	27
	Check: Does the UE send an RRCConnectionRequest on Cell 1? 
	-->
	RRCConnectionRequest
	3
	P

	28-32
	Steps 2 to 6 of the generic test procedure in TS 36.508 subclause 6.4.2.7 are performed on Cell 1.
NOTE: The UE performs a TAU procedure and the RRC connection is released.
	-
	-
	-
	-

	-
	EXCEPTION: Step 33a1
describes optional behaviour that depends on
the UE capability
	-
	-
	-
	-

	33a1
	The UE may attempt the generic test procedure for IMS Re-registration on EPS HPLMN as specified in TS 36.508 [18] subclause 4.5A.30.
	-
	-
	-
	-

	Note 1:	Following attempts to access the HPLMN/EHPLMN/higher priority PLMN in VPLMN is operator specific setting (Refer to TS 23.122 Rel-12). Hence, window between 120s to T+Tolerance is being used, where the high priority PLMN search timer T defined by EFHPPLMN.
Note 2:	Tolerance of 5min is added to allow time for the UE to find the proper PLMN



6.1.1.12.3.3	Specific message contents
None

<End of modified section 1>

