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6.1.2.7
Cell reselection / Equivalent PLMN

6.1.2.7.1
Test Purpose (TP)
(1)

with { UE camped normally on a cell and network has downloaded a list of equivalent PLMNs during the Registration procedure}

ensure that {

  when { a suitable neighbour cell on an equivalent PLMN becomes better ranked than the suitable Serving cell}

    then { UE reselects to this equivalent PLMN cell}

            }

(2)

with { UE camped normally on a cell and network has downloaded a list of equivalent PLMNs during the Registration procedure}

ensure that {

  when { the Serving cell becomes unsuitable due to S<0 and a suitable cell exists on an equivalent PLMN}

    then {UE reselects to this equivalent PLMN cell}

            }

(3)

with { UE camped normally on a cell and network has downloaded a list of equivalent PLMNs during the Registration procedure}

ensure that {

  when { the UE evaluates cells for reselection}

    then { UE ignores suitable cells for which the UE has no reselection priority provided}

            }

6.1.2.7.2
Conformance requirements

References: The conformance requirements covered in the present test case are specified in: TS 23.122, clause 4.4.3, TS 38.304, clause 5.2.4.1. Unless otherwise stated these are Rel-15 requirements.

[TS 38.304, clause 5.2.4.1]

The UE shall only perform cell reselection evaluation for NR frequencies and inter-RAT frequencies that are given in system information and for which the UE has a priority provided.

[TS 23.122, clause 4.4.3]

The Mobile Equipment stores a list of "equivalent PLMNs". This list is replaced or deleted at the end of each location update procedure, routing area update procedure, GPRS attach procedure, tracking area update procedure, EPS attach procedure, and registration procedure. The list is deleted by an MS attached for emergency bearer services after detach or registered for emergency services after deregistration. The stored list consists of a list of equivalent PLMNs as downloaded by the network plus the PLMN code of the registered PLMN that downloaded the list. All PLMNs in the stored list, in all access technologies supported by the PLMN, are regarded as equivalent to each other for PLMN selection, cell selection/re-selection and handover.

6.1.2.7.3
Test Description

6.1.2.7.3.1
Pre-test conditions

System Simulator:


Three inter-frequency multi-PLMN NR Cells as specified in TS 38.508-1 Table 4.4.2.1 are configured broadcasting PLMNs as indicated in Table 6.1.2.7.3.1-1. 


The PLMNs are identified in the test by the identifiers in Table 6.1.2.7.3.1-1.

Table 6.1.2.7.3.1-1: PLMN identifiers

	NR Cell
	PLMN name
	MCC
	MNC

	11
	PLMN1
	001
	11

	12
	PLMN2
	002
	21

	13
	PLMN3
	003
	31



All NR cells are high quality.

All cells are suitable cells.


System information combination NR-4 as defined in TS 38.508-1 [4] clause 4.4.3.1.3 is used in NR cells

UE:-


The UE is in Automatic PLMN selection mode. 


Preamble:


The UE is registered on PLMN1 (NR Cell 11) using the procedure described in TS 38.508-1[4] clause 4.5.2.2 except that the REGISTRATION ACCEPT message indicates PLMN3 in the Equivalent PLMN list as described in Table 6.1.2.7.3.3-1.

The UE is in state Registered, Idle Mode (State 1N-A) on NR Cell 11 according to 38.508-1[4];
6.1.2.7.3.2
Test procedure sequence

Table 6.1.2.7.3.2-1 for FR1 and Table 6.1.2.7.3.2-2 for FR2 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution. Row marked "T0" denotes the initial conditions after preamble, while columns marked "T1" and "T2" are to be applied subsequently in the Main behaviour. The exact instants on which these values shall be applied are described in the texts in this clause.
Table 6.1.2.7.3.2-1: Cell configuration changes over time for FR1

	 
	Parameter
	Unit
	NR Cell 11
	NR Cell 12
	NR Cell 13
	Remarks

	T0
	SS/PBCH

SSS EPRE
	dBm/SCS
	-78
	-89
	-100
	All NR cells S>0

	T1
	SS/PBCH

SSS EPRE
	dBm/SCS
	-115
	-89
	-100
	NR Cell 11 S < 0 as described in TS 38.508-1 clause FFS

	T2
	SS/PBCH

SSS EPRE
	dBm/SCS
	-78
	-100
	-89
	All NR cells S>0

	Note 1:
The default values (including “not present”) for all other parameters influencing cell reselection are suitable for this test. The values are defined in TS 38.508-1 clauses FFS.


Table 6.1.2.7.3.2-2: Cell configuration changes over time for FR2
	 
	Parameter
	Unit
	NR Cell 11
	NR Cell 12
	NR Cell 13
	Remarks

	T0
	SS/PBCH

SSS EPRE
	FFS
	FFS
	FFS
	FFS
	All NR cells S>0

	T1
	SS/PBCH

SSS EPRE
	FFS
	FFS
	FFS
	FFS
	NR Cell 1 S < 0 as described in TS 38.508-1 clause FFS

	T2
	SS/PBCH

SSS EPRE
	FFS
	FFS
	FFS
	FFS
	All NR cells S>0

	Note 1:
The default values (including “not present”) for all other parameters influencing cell reselection are suitable for this test. The values are defined in TS 38.508-1 clauses FFS.


Table 6.1.2.7.3.2-3: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Check: Does the UE transmit an RRCSetupRequest message within T seconds? (Note 1)
	-->
	NR RRC: RRCSetupRequest
	1
	F

	2
	SS adjusts cell levels according to row T1 of table 6.1.2.7.3.2-1 for FR1 (or table 6.1.2.7.3.2-2 for FR2)
	-
	-
	-
	-

	3
	Check: Does the test result of generic test procedure in TS 38.508-1 Table 4.9.5.2.2-1 indicate that the UE is camped on NR Cell 13? 

NOTE: The UE performs a " REGISTRATION REQUEST procedure with type "mobility registration updating” with PLMN1 and PLMN2 listed as an Equivalent PLMN in the REGISTRATION ACCEPT message; the RRC connection is released.
	-
	
	2
	-

	4
	Check: Does the test result of generic test procedure in TS 38.508-1 Table 4.9.5.2.2-1 indicate that the UE is camped on NR Cell 12? 

NOTE: The UE performs a " REGISTRATION REQUEST procedure with type "mobility registration updating” with PLMN1 and PLMN3 listed as an Equivalent PLMN in the REGISTRATION ACCEPT message; the RRC connection is released.
	-
	
	1
	-

	5
	SS adjusts cell levels according to row T0 of table 6.1.2.7.3.2-1 for FR1 (or table 6.1.2.7.3.2-2 for FR2)
	-
	
	-
	-

	6
	Check: Does the UE transmit an RRCSetupRequest message within T seconds? (Note 1)
	-->
	NR RRC RRCSetupRequest
	1,3
	F

	7
	SS adjusts cell levels according to row T2 of table 6.1.2.7.3.2-1 for FR1 (or table 6.1.2.7.3.2-2 for FR2)
	-
	-
	-
	-

	8
	Check: Does the test result of generic test procedure in TS 38.508-1 Table 4.9.5.2.2-1 indicate that the UE is camped on NR Cell 13? 

NOTE: The UE performs a " REGISTRATION REQUEST procedure with type "mobility registration updating” with PLMN1 and PLMN2 listed as an Equivalent PLMN in the REGISTRATION ACCEPT message; the RRC connection is released. (Note 2)
	-
	
	3
	P

	Note 1:
In Steps 1 and 6, wait T seconds to  ensure that the UE has detected, measured and evaluated the neighbour inter-frequency NR cells is provided, see TS 38.133 clause 4.2.2.4, where in T = 100sec for FR1 and 300sec for FR2

Note 2:
In Step 8, the UE moves to Cell 13 because no reselection priority is defined for Cell 1, see Table 6.1.2.7.3.3-4.


6.1.2.7.3.3
Specific message contents
Table 6.1.2.7.3.3-1: REGISTRATION ACCEPT for NR Cell 11 (preamble)

	Derivation path: TS 38.508-1 Table 4.7.1-7

	Information Element
	Value/remark
	Comment
	Condition

	Equivalent PLMNs
	PLMN3
	
	


Table 6.1.2.7.3.3-2: REGISTRATION ACCEPT for NR Cell 13 (step 3 and 18, Table 6.1.2.7.3.2-3)
	Derivation path: TS 38.508-1 Table 4.7.1-7

	Information Element
	Value/remark
	Comment
	Condition

	Equivalent PLMNs
	PLMN1, 2
	
	


Table 6.1.2.7.3.3-3: REGISTRATION ACCEPT for NR Cell 12 (step 4, Table 6.1.2.7.3.2-3)
	Derivation path: TS 38.508-1 Table 4.7.1-7

	Information Element
	Value/remark
	Comment
	Condition

	Equivalent PLMNs
	PLMN1, 3
	
	


Table 6.1.2.7.3.3-4: SystemInformationBlockType4 for Cell 12 (preamble and all steps, Table 6.1.2.7.3.2-3)
	Derivation Path: TS 38.508-1 Table 4.6.2-3

	Information Element
	Value/remark
	Comment
	Condition

	SIB4 ::= SEQUENCE {
	
	
	

	  interFreqCarrierFreqList SEQUENCE (SIZE (1..maxFreq)) OF SEQUENCE {
	2 entries
	n denotes the index of the entry
	

	    dl-CarrierFreq[1]
	Same downlink EARFCN as used for Cell 11
	
	

	    cellReselectionPriority[1]
	Not present
	UE does not have a priority for frequency of Cell 11
	

	     dl-CarrierFreq[2]
	Same downlink EARFCN as used for Cell 13
	
	

	  lateNonCriticalExtension
	Not present
	
	

	}
	
	
	


Table 6.1.2.7.3.3-5: SystemInformationBlockType4 for Cell 13 (preamble and all steps, Table 6.1.2.7.3.2-3)
	Derivation Path: TS 38.508-1 Table 4.6.2-3

	Information Element
	Value/remark
	Comment
	Condition

	SIB4 ::= SEQUENCE {
	
	
	

	  interFreqCarrierFreqList SEQUENCE (SIZE (1..maxFreq)) OF SEQUENCE {
	2 entries
	n denotes the index of the entry
	

	    dl-CarrierFreq[1]
	Same downlink EARFCN as used for Cell 11
	
	

	    cellReselectionPriority[1]
	Not present
	UE does not have a priority for frequency of Cell 11
	

	     dl-CarrierFreq[2]
	Same downlink EARFCN as used for Cell 12
	
	

	  lateNonCriticalExtension
	Not present
	
	

	}
	
	
	


6.1.2.8
Cell reselection / Equivalent PLMN / Single Frequency operation
6.1.2.8.1
Test Purpose (TP)

(1)

with { UE camped normally on a cell and network has downloaded a list of equivalent PLMNs during the Registration procedure }

ensure that {

  when { a suitable neighbour cell on an equivalent PLMN becomes better ranked than the suitable Serving cell }

    then { UE reselects to this equivalent PLMN cell }

            }

(2)

with { UE camped normally on a cell and network has downloaded a list of equivalent PLMNs during the Registration procedure }

ensure that {

  when { the Serving cell becomes unsuitable due to S<0 and a suitable cell exists on an equivalent PLMN }

    then { UE reselects to this equivalent PLMN cell }

            }

6.1.2.8.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in TS 38.304: clause 5.2.4.1. Unless otherwise stated these are Rel-15 requirements.

[TS 38.304, clause 5.2.4.1]

The UE shall only perform cell reselection evaluation for NR frequencies and inter-RAT frequencies that are given in system information and for which the UE has a priority provided.
6.1.2.8.3
Test description

6.1.2.8.3.1
Pre-test conditions

System Simulator:

-
Three intra-frequency multi-PLMN cells.

-
The PLMNs are identified in the test by the identifiers in Table 6.1.2.8.3.1-1.

-
System information combination NR-3 as defined in TS 38.508-1 [4] clause 4.4.3.1.3 is used in NR cells

Table 6.1.2.8.3.1-1: PLMN identifiers

	Cell
	PLMN name

	1
	PLMN1

	2
	PLMN2

	4
	PLMN3


-
All cells are high quality. 

-
All cells are suitable cells.

UE:

-
The UE is in Automatic PLMN selection mode.


Preamble:

-
The UE is registered on PLMN1 (NR Cell 1) using the procedure described in TS 38.508-1[4] clause 4.5.2.2 except that the REGISTRATION ACCEPT message indicates PLMN3 in the Equivalent PLMN list as described in Table 6.1.2.8.3.3-1.
-
The UE is in state Registered, Idle Mode (State 1N-A) on NR Cell 1 according to TS 38.508-1[4] Table 4.4A.2-1.

6.1.2.8.3.2
Test procedure sequence

Table 6.1.2.8.3.2-1 for FR1 and Table 6.1.2.8.3.2-2 for FR2 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution. Row marked "T0" denotes the initial conditions after preamble, while columns marked "T1" and "T2" are to be applied subsequently in the Main behaviour. The exact instants on which these values shall be applied are described in the texts in this clause.
Table 6.1.2.8.3.2-1: Cell configuration changes over time for FR1

	 
	Parameter
	Unit
	NR Cell 1
	NR Cell 2
	NR Cell 4
	Remarks

	T0
	SS/PBCH

SSS EPRE
	dBm/SCS
	-78
	-84
	-90
	All NR cells S > 0

	T1
	SS/PBCH

SSS EPRE
	dBm/SCS
	-115
	-88
	-82
	NR Cell 1 S < 0 as described in TS 38.508-1[4] clause 6.2.2.1

	T2
	SS/PBCH

SSS EPRE
	dBm/SCS
	-115
	-82
	-88
	


Table 6.1.2.8.3.2-2: Cell configuration changes over time for FR2

	 
	Parameter
	Unit
	NR Cell 1
	NR Cell 2
	NR Cell 4
	Remarks

	T0
	SS/PBCH

SSS EPRE
	FFS
	FFS
	FFS
	FFS
	All NR cells S > 0

	T1
	SS/PBCH

SSS EPRE
	FFS
	FFS
	FFS
	FFS
	NR Cell 1 S < 0 as described in TS 38.508-1[4] clause 6.2.2.2

	T2
	SS/PBCH

SSS EPRE
	FFS
	FFS
	FFS
	FFS
	


Table 6.1.2.8.3.2-3: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Check: Does the UE send an RRCSetupRequest within the next T seconds?

NOTE: The wait period of T seconds is to ensure that the UE has detected, measured and evaluated the neighbour inter-frequency NR cells is provided, see TS 38.133[30] clause 4.2.2.4, where in T = 100sec for FR1 and 300sec for FR2.
	-->
	NR RRC: RRCSetupRequest
	1
	F

	2
	SS adjusts cell levels according to row T1 of table 6.1.2.8.3.2-1 for FR1 (or table 6.1.2.8.3.2-2 for FR2).
	-
	-
	-
	-

	3
	Check: Does the test result of generic test procedure in TS 38.508-1[4] subclause 4.9.5 indicate that the UE is camped on NR Cell 4? 

NOTE: The UE performs a Registration procedure for mobility registration update with PLMN1 and PLMN2 listed as an Equivalent PLMN in the REGISTRATION ACCEPT message.
	-
	-
	2
	-

	4
	SS adjusts cell levels according to row T2 of table 6.1.2.8.3.2-1 for FR1 (or table 6.1.2.8.3.2-2 for FR2).
	-
	-
	-
	-

	5
	Check: Does the test result of generic test procedure in TS 38.508-1 [4] subclause 4.9.5 indicate that the UE is camped on NR Cell 2?

NOTE: The UE performs a Registration procedure for mobility registration update with PLMN1 and PLMN3 listed as an Equivalent PLMN in the REGISTRATION ACCEPT message.  
	-
	-
	1
	-

	6
	SS adjusts cell levels according to row T1 of table 6.1.2.8.3.2-1 for FR1 (or table 6.1.2.8.3.2-2 for FR2).
	-
	-
	-
	-

	7
	Check: Does the test result of generic test procedure in TS 38.508-1 [4] subclause 4.9.5 indicate that the UE is camped on NR Cell 4, 'connected without release'?

NOTE: The UE performs a Registration procedure for mobility registration update with PLMN1 and PLMN2 listed as an Equivalent PLMN in the REGISTRATION ACCEPT message. 
	-
	-
	1
	-


6.1.2.8.3.3
Specific message contents
Table 6.1.2.8.3.3-1: REGISTRATION ACCEPT for NR Cell 1 (preamble)

	Derivation path: TS 38.508-1[4] Table 4.7.1-7

	Information Element
	Value/Remark
	Comment
	Condition

	Equivalent PLMNs
	PLMN3
	
	


Table 6.1.2.8.3.3-2: REGISTRATION ACCEPT for NR Cell 4 (steps 3 & 7, Table 6.1.2.8.3.2-3)

	Derivation path: TS 38.508-1[4] Table 4.7.1-7

	Information Element
	Value/Remark
	Comment
	Condition

	Equivalent PLMNs
	PLMN1, 2
	
	


Table 6.1.2.8.3.3-3: REGISTRATION ACCEPT for NR Cell 2 (step 5, Table 6.1.2.8.3.2-3)

	Derivation path: TS 38.508-1[4] Table 4.7.1-7

	Information Element
	Value/Remark
	Comment
	Condition

	Equivalent PLMNs
	PLMN1, 3
	
	


