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6.2.1
Inter-RAT PLMN selection

6.2.1.1
Inter-RAT PLMN Selection / Selection of correct RAT for OPLMN / Automatic mode

6.2.1.1.1
Test Purpose (TP)

(1)

with { UE in Automatic network selection mode with no RPLMN cells available and OPLMN cells available on E-UTRAN and UTRAN }

ensure that {

  when { UE is switched on}

    then { UE selects a the highest priority OPLMN and RAT combination and UE attempts to attach on the selected cell and when successfully registered indicates the PLMN to the user. }

            }

(2)

with { UE in Automatic network selection mode and OPLMN cells and non prioritised RAT cells available on GERAN and E-UTRAN }

ensure that {

  when { UE returns to coverage}

    then { UE selects a the highest priority OPLMN and RAT combination and UE attempts to attach on the selected cell and when successfully registered indicates the PLMN to the user. }

            }

(3)

with { UE in Automatic network selection mode and both OPLMN cells and cells not on the OPLMN list are available on E-UTRAN and UTRAN }

ensure that {

  when { UE returns to coverage }

    then { UE selects a the highest priority OPLMN and RAT combination and UE attempts to attach on the selected cell and when successfully registered indicates the PLMN to the user. }

            }

6.2.1.1.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 23.122 clauses 4.4.3.1 and 4.4.3.1.1.

[TS 23.122, clause 4.4.3.1]

If successful registration is achieved, the MS indicates the selected PLMN.

...

NOTE 1: 
If successful registration is achieved, then the current serving PLMN becomes the registered PLMN and the MS does not store the previous registered PLMN for later use.

[TS 23.122, clause 4.4.3.1.1]

The MS selects and attempts registration on other PLMN/access technology combinations, if available and allowable, in the following order:

i)
either the HPLMN (if the EHPLMN list is not present or is empty) or the highest priority EHPLMN that is available (if the EHPLMN list is present) ;

ii)
each PLMN/access technology combination in the "User Controlled PLMN Selector with Access Technology" data file in the SIM (in priority order);

iii)
each PLMN/access technology combination in the "Operator Controlled PLMN Selector with Access Technology" data file in the SIM (in priority order);

iv)
other PLMN/access technology combinations with received high quality signal in random order;

v)
other PLMN/access technology combinations in order of decreasing signal quality.

6.2.1.1.3
Test description

6.2.1.1.3.1
Pre-test conditions

System Simulator

· 4 cells are used: 2 cells belong to E-UTRAN, 1 cell belongs to GERAN  and 1 cell belongs to UTRAN. The cells are configured as specified in TS 36.508 clause 4.4.1.4 and Table 4.4.2-2.
· System information combination 1 as defined in TS 36.508 [18] clause 4.4.3.1 is used in E-UTRA cells.
UE

· The UE is in Automatic PLMN selection mode.

· The HPLMN is PLMN1

· 
Table 6.2.1.1.3.1–1: USIM configuration

	USIM field
	Priority
	Value
	Access technology
	Comment

	EFPLMNwAcT
	
	3GPP TS 31.102, Annex E
	
	The EF is empty.

	EFOPLMNwAcT
	1
	PLMN2
	E-UTRAN
	

	
	2
	PLMN13
	GERAN
	

	
	3
	PLMN2
	UTRAN
	

	
	4
	PLMN13
	E-UTRAN
	


Preamble

-
The UE is in state Switched OFF (State 1)
· The UE is previously registered on PLMN18 before it is Switched OFF.
-
Cell levels are set according to row T0 of table 6.2.1.1.3.2-2.
-
The UE is cleared for any PLMN value using AT Commands.
6.2.1.1.3.2
Test procedure sequence

Tables 6.2.1.1.3.2 – 1 and 2 show the cell configurations used during the test. The configuration T0 indicates the initial conditions. Subsequent configurations marked “T1”, “T2” and “T3” are applied at the point indicated in the Main behaviour description in Table 6.2.1.1.3.2-3. Cell powers for the E-UTRAN cell are defined in TS 36.508 Table 6.2.2.1-1 and cell powers for the UTRAN and GERAN cells are defined in TS 36.508 Table 6.2.2.1-1.

A cell marked as “OFF” in table 6.2.1.1.3.2-2 is a cell that is not configured in the SS.
Table 6.2.1.1.3.2-1: Cell PLMN identities
	Cell
	PLMN name

	1
	PLMN2

	9
	PLMN2

	3
	PLMN14

	24
	PLMN13


Table 6.2.1.1.3.2-2: Time instances of cell power level and parameter changes
	
	Parameter name
	Unit
	Cell 1
	Cell 9
	Cell 3*
	Cell 24

	T0
	RS EPRE
	dBm/15kHz
	Serving cell
	
	OFF
	

	
	CPICH_Ec
	dBm/3.84 MHz
	
	Serving cell
	
	

	
	P-CCPCH
	dBm/1.28 MHz
	
	Serving cell
	
	

	
	RF Signal Level
	dBm
	
	
	
	Serving cell

	T1
	RS EPRE
	dBm/15kHz
	Serving cell
	
	OFF
	

	
	CPICH_Ec
	dBm/3.84 MHz
	
	Non-suitable “Off”
	
	

	
	P-CCPCH
	dBm/1.28 MHz
	
	Non-suitable “Off”
	
	

	
	RF Signal Level
	dBm
	
	
	
	Serving cell

	T2
	RS EPRE
	dBm/15kHz
	OFF
	
	OFF
	

	
	CPICH_Ec
	dBm/3.84 MHz
	
	Non-suitable “Off”
	
	

	
	P-CCPCH
	dBm/1.28 MHz
	
	Non-suitable “Off”
	
	

	
	RF Signal Level
	dBm
	
	
	
	Serving cell

	T3
	RS EPRE
	dBm/15kHz
	OFF
	
	Serving cell
	

	
	CPICH_Ec
	dBm/3.84 MHz
	
	Serving cell
	
	

	
	P-CCPCH
	dBm/1.28 MHz
	
	Serving cell
	
	

	
	RF Signal Level
	dBm
	
	
	
	OFF

	*Only minimum uplink cell configuration required (See 6.3.3.2 in 36.508)


Table 6.2.1.1.3.2-3: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U – S
	Message
	
	

	1
	The UE is switched on.
	-
	-
	-
	-

	2
	Check: Does the UE send RRCConnectionRequest on Cell 1?
	-->
	RRCConnectionRequest
	1
	P

	3-17
	The UE performs Steps 3-17 of the registration procedure described in TS 36.508 table 4.5.2.3-1.
	-
	-
	-
	-

	18
	Check: Is PLMN2 indicated by the UE?
	-
	-
	1
	P

	19
	SS adjusts cell levels according to row T1 of table 6.2.1.1.3.2-2.
	-
	-
	-
	-

	20
	SS adjusts cell levels according to row T2 of table 6.2.1.1.3.2-2.
	-
	-
	-
	-

	21
	Check: Does the UE send a CHANNEL REQUEST on Cell 24?
	-->
	CHANNEL REQUEST
	2
	P

	22-31
	The UE performs Steps 2-11 of the routing area update procedure described in 36.508 table 6.4.2.9-1.
	-
	-
	-
	-

	32
	Check: Is PLMN13 indicated by the UE?
	-
	-
	2
	P

	34
	SS adjusts cell levels according to row T3 of table 6.2.1.1.3.2-2.
	-
	-
	-
	-

	36
	Check: Does the UE send RRC CONNECTION REQUEST on Cell 9?
	-->
	RRC CONNECTION REQUEST
	3
	P

	37-45
	The UE performs Steps 2-10 of the routing area update procedure described in TS 36.508 Table 6.4.2.8-1.
	-
	-
	-
	-

	46
	Check: Is PLMN2 indicated by the UE?
	-
	-
	3
	P


6.2.1.1.3.3
Specific message contents

Table 6.2.1.1.3.3-1: System Information Block type 19 for Cell 9 (preamble and all steps, Table 6.2.1.1.3.2-2)

	Derivation Path: 36.508 table 4.4.4.1-1

	Information Element
	Value/remark
	Comment
	Condition

	SysInfoType19 ::= SEQUENCE {
	
	
	

	  eutra-FrequencyAndPriorityInfoList
	Not present
	
	


Table 6.2.1.1.3.3-2: Repeated E-UTRAN Neighbour Cells struct of SI2Quater for Cell 24 (preamble and all steps, Table 6.2.1.1.3.2-2)

	Derivation Path: 36.508 table 4.4.5-1

	Information Element
	Value/remark
	Comment
	Condition

	Repeated E-UTRAN Neighbour Cells
	0
	Not Present
	


6.2.1.2
Inter-RAT PLMN Selection / Selection of correct RAT for UPLMN / Automatic mode

6.2.1.2.1
Test Purpose (TP)

(1)

with { UE in Automatic network selection mode and UPLMN and OPLMN cells available on E-UTRAN and UTRAN}

ensure that {

  when { UE is switched on}

    then { UE selects a the highest priority UPLMN and RAT combination and UE attempts to attach on the selected cell and when successfully registered indicates the PLMN to the user. }

            }

(2)

with { UE in Automatic network selection mode and UPLMN and OPLMN cells available on E-UTRAN and UTRAN}

ensure that {

  when { UE returns to coverage}

    then { UE selects a the highest priority VPLMN and RAT combination and UE attempts to attach on the selected cell and when successfully registered indicates the PLMN to the user. }

            }

6.2.1.2.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 23.122 clauses 4.4.3.1 and 4.4.3.1.1.

[TS 23.122, clause 4.4.3.1]

If successful registration is achieved, the MS indicates the selected PLMN.

...

NOTE 1: 
If successful registration is achieved, then the current serving PLMN becomes the registered PLMN and the MS does not store the previous registered PLMN for later use.

[TS 23.122, clause 4.4.3.1.1]

The MS selects and attempts registration on other PLMN/access technology combinations, if available and allowable, in the following order:

i)
either the HPLMN (if the EHPLMN list is not present or is empty) or the highest priority EHPLMN that is available (if the EHPLMN list is present) ;

ii)
each PLMN/access technology combination in the "User Controlled PLMN Selector with Access Technology" data file in the SIM (in priority order);

iii)
each PLMN/access technology combination in the "Operator Controlled PLMN Selector with Access Technology" data file in the SIM (in priority order);

iv)
other PLMN/access technology combinations with received high quality signal in random order;

v)
other PLMN/access technology combinations in order of decreasing signal quality.

6.2.1.2.3
Test description

6.2.1.2.3.1
Pre-test conditions

System Simulator

-
3 cells are used:  2 cells belong to E-UTRAN  and 1 cell belongs to UTRAN. The cells are configured as specified in TS 36.508 clause 4.4.1.4 and Table 4.4.2-2.
-
System information combination 1 as defined in TS 36.508 [18] clause 4.4.3.1 is used in E-UTRA cells.
UE

· The UE is in Automatic PLMN selection mode.

· The HPLMN is PLMN1

· 
Table 6.2.1.2.3.1–1: USIM configuration

	USIM field
	Priority
	Value
	Access technology
	Comment

	EFPLMNwAcT
	1
	PLMN13
	E-UTRAN
	

	
	2
	PLMN14
	UTRAN
	

	EFOPLMNwAcT
	1
	PLMN2
	All
	

	
	2
	PLMN14
	UTRAN
	

	
	3
	PLMN13
	E-UTRAN
	


Preamble

-
The UE is in state Switched OFF (State 1)
· The UE is previously registered on PLMN18 before it is Switched OFF.
-
Cell levels are set according to row T0 of table 6.2.1.2.3.2-2.
-
The UE is cleared for any PLMN value using MMI Command.
6.2.1.2.3.2
Test procedure sequence

Tables 6.2.1.2.3.2 – 1 and 2 show the cell configurations used during the test. The configuration T0 indicates the initial conditions. Subsequent configuration marked “T1” is applied at the point indicated in the Main behaviour description in Table 6.2.1.2.3.2-3. Cell powers for the E-UTRAN cell are defined in TS36.508 Table 6.2.2.1-1 and cell powers for the UTRAN cells are defined in TS 36.508 Table 6.2.2.1-1.

Table 6.2.1.2.3.2-1: Cell PLMN identities
	Cell
	PLMN name

	1
	PLMN2

	9
	PLMN14

	12
	PLMN13


Table 6.2.1.2.3.2-2: Time instances of cell power level and parameter changes
	
	Parameter name
	Unit
	Cell 1*
	Cell 9
	Cell 12

	T0
	RS EPRE
	dBm/15kHz
	Serving cell
	
	Serving cell

	
	CPICH_Ec
	dBm/3.84 MHz
	
	Serving cell
	

	
	P-CCPCH
	dBm/1.28 MHz
	
	Serving cell
	

	T1
	RS EPRE
	dBm/15kHz
	Serving cell
	
	Non-suitable “Off”

	
	CPICH_Ec
	dBm/3.84 MHz
	
	Serving cell
	

	
	P-CCPCH
	dBm/1.28 MHz
	
	Serving cell
	

	*Only minimum uplink cell configuration required (See 6.3.3.2 in 36.508)


Table 6.2.1.2.3.2-3: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U – S
	Message
	
	

	1
	The UE is switched on.
	-
	-
	-
	-

	2
	Check: Does the UE send RRCConnectionRequest on Cell 12?
	-->
	RRCConnectionRequest
	1
	P

	3-17
	The UE performs Steps 3-17 of the registration procedure described in TS 36.508 table 4.5.2.3-1.
	-
	-
	-
	-

	18
	Check: Is PLMN13 indicated by the UE?
	-
	-
	1
	P

	19
	SS adjusts cell levels according to row T1 of table 6.2.1.2.3.2-2.
	-
	-
	-
	-

	20
	Check: Does the UE send a RRC CONNECTION REQUEST on Cell 9?
	-->
	RRC CONNECTION REQUEST
	2
	P

	21-29
	The UE performs Steps 2-10 of the routing area update procedure described in TS 36.508 Table 6.4.2.8-1.
	-
	-
	-
	-

	30
	Check: Is PLMN14 indicated by the UE?
	-
	-
	2
	P


6.2.1.2.3.3
Specific message contents

Table 6.2.1.2.3.3-1: System Information Block type 19 for Cell 9 (preamble and all steps, Table 6.2.1.2.3.2-2)

	Derivation Path: 36.508 table 4.4.4.1-1

	Information Element
	Value/remark
	Comment
	Condition

	SysInfoType19 ::= SEQUENCE {
	
	
	

	  eutra-FrequencyAndPriorityInfoList
	Not present
	
	


6.2.1.3
Inter-RAT PLMN Selection / Selection of correct PLMN and RAT in shared network environment / Automatic mode

6.2.1.3.1
Test Purpose (TP)

(1)

with { UE in Automatic network selection mode and shared OPLMN cells available on E-UTRAN and UTRAN }

ensure that {

  when { UE is switched on}

    then { UE selects a the highest priority OPLMN and RAT combination and UE attempts to attach on the selected cell and PLMN and when successfully registered indicates the correct PLMN to the user. }

            }

(2)

with { UE in Automatic network selection mode and shared OPLMN cells available on E-UTRAN and UTRAN }

ensure that {

    then { UE selects a the highest priority OPLMN and RAT combination and UE attempts to attach on the selected cell and PLMN and when successfully registered indicates the correct PLMN to the user. }

6.2.1.3.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 23.122 clauses 4.4.3, 4.4.3.1  and 4.4.3.1.1.

[TS 23.122, clause 4.4.3]

When the MS reselects to a cell in a shared network, the AS may indicate multiple PLMN identities to the NAS according to 3GPP TS 25.304 [32]. The MS shall choose one of these PLMNs. If the registered PLMN is available among these PLMNs, the MS shall not choose a different PLMN. 

[TS 23.122, clause 4.4.3.1]

At switch on, or following recovery from lack of coverage, the MS selects the registered PLMN or equivalent PLMN (if it is available) using all access technologies that the MS is capable of and if necessary (in the case of recovery from lack of coverage, see subclause 4.5.2) attempts to perform a Location Registration.

…

If successful registration is achieved, the MS indicates the selected PLMN.

[TS 23.122, clause 4.4.3.1.1]

The MS selects and attempts registration on other PLMN/access technology combinations, if available and allowable, in the following order:

i)
either the HPLMN (if the EHPLMN list is not present or is empty) or the highest priority EHPLMN that is available (if the EHPLMN list is present) ;

ii)
each PLMN/access technology combination in the "User Controlled PLMN Selector with Access Technology" data file in the SIM (in priority order);

iii)
each PLMN/access technology combination in the "Operator Controlled PLMN Selector with Access Technology" data file in the SIM (in priority order);

iv)
other PLMN/access technology combinations with received high quality signal in random order;

v)
other PLMN/access technology combinations in order of decreasing signal quality.

6.2.1.3.3
Test description

6.2.1.3.3.1
Pre-test conditions

System Simulator

· 3 cells are used:  2 cells belong to E-UTRAN  and 1 cell belongs to UTRAN. The cells are configured as specified in TS 36.508 clause 4.4.1.4 and Table 4.4.2-2.

UE

· The UE is in Automatic PLMN selection mode.

· The HPLMN is PLMN1.

· 
Table 6.2.1.3.3.1–1: USIM configuration

	USIM field
	Priority
	Value
	Access technology
	Comment

	EFOPLMNwAcT
	1
	PLMN2
	E-UTRAN
	

	
	2
	PLMN2
	UTRAN
	

	
	3
	PLMN14
	UTRAN
	

	
	4
	PLMN13
	E-UTRAN
	


Preamble

-
The UE is in state Switched OFF (State 1)
· The UE is previously registered on PLMN18 before it is Switched OFF.
-
Cell levels are set according to row T0 of table 6.2.1.3.3.2-2.
-
The UE is cleared for any PLMN value using MMI Command.
6.2.1.3.3.2
Test procedure sequence

Tables 6.2.1.3.3.2 – 1 and 2 show the cell configurations used during the test. The configuration T0 indicates the initial conditions. Subsequent configuration marked “T1” is applied at the point indicated in the Main behaviour description in Table 6.2.1.3.3.2-3. Cell powers for the E-UTRAN cell are defined in TS 36.508 Table 6.2.2.1-1 and cell powers for the UTRAN cells are defined in TS 36.508 Table 6.2.2.1-1.

Table 6.2.1.3.3.2-1: Cell PLMN identities
	Cell
	PLMN name

	1
	PLMN13,PLMN2

	9
	PLMN14, PLMN13

	12
	PLMN13, PLMN14


Table 6.2.1.3.3.2-2: Time instances of cell power level and parameter changes
	
	Parameter name
	Unit
	Cell 1
	Cell 9
	Cell 12*

	T0
	RS EPRE
	dBm/15kHz
	Serving cell
	
	Serving cell

	
	CPICH_Ec
	dBm/3.84 MHz
	
	Serving cell
	

	
	P-CCPCH
	dBm/1.28 MHz
	
	Serving cell
	

	T1
	RS EPRE
	dBm/15kHz
	Non-suitable “Off”
	
	Serving cell

	
	CPICH_Ec
	dBm/3.84 MHz
	
	Serving cell
	

	
	P-CCPCH
	dBm/1.28 MHz
	
	Serving cell
	

	*Only minimum uplink cell configuration required (See 6.3.3.2 in 36.508)


Table 6.2.1.3.3.2-3: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U – S
	Message
	
	

	1
	The UE is switched on.
	-
	-
	-
	-

	2
	Check: Does the UE send RRCConnectionRequest on Cell 1?
	-->
	RRCConnectionRequest
	1
	P

	3-17
	The UE performs Steps 3-17 of the registration procedure described in TS 36.508 table 4.5.2.3-1.
	-
	-
	-
	-

	18
	Check: Is PLMN2 indicated by the UE?
	-
	-
	1
	P

	19
	SS adjusts cell levels according to row T1 of table 6.2.1.3.3.2-2.
	-
	-
	-
	-

	20
	Check: Does the UE send a RRC CONNECTION REQUEST on Cell 9?
	-->
	RRC CONNECTION REQUEST
	2
	P

	20A
	Void
	-
	-
	-
	-

	20B
	Void
	-
	-
	-
	-

	21-29
	The UE performs Steps 2-10 of the routing area update procedure described in TS 36.508 Table 6.4.2.8-1.
	-
	-
	-
	-

	30
	Check: Is PLMN14 indicated by the UE?
	-
	-
	2
	P


6.2.1.3.3.3
Specific message contents

Table 6.2.1.3.3.3-1: SystemInformationBlockType1 for Cell 1(all steps, Table 6.2.1.3.3.2-3)

	Derivation path: 36.508 Table 4.4.3.2-3

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  cellAccessRelatedInfo SEQUENCE {
	
	
	

	    plmn-IdentityList SEQUENCE (SIZE (1..6)) OF SEQUENCE {
	
	
	

	      plmn-Identity[1]
	PLMN13.
	
	

	      plmn-Identity[2]
	PLMN2
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 6.2.1.3.3.3-2: MasterInformationBlock for Cell 9 (all steps, Table 6.2.1.3.3.2-3)

	Derivation path: 34.108 Section 6.1.0a

	Information Element
	Value/Remark
	Comment
	Condition

	- Supported PLMN types
	
	
	

	 - PLMN type
	GSM-MAP
	
	

	  - PLMN identity
	PLMN14
	
	

	  - Multiple PLMN List
    - MIB PLMN Identity
	TRUE
	
	

	    - PLMN identity with Optional MCC[1]
	PLMN13
	
	


Table 6.2.1.3.3.3-3: SystemInformationBlockType1 for Cell 12 (all steps, Table 6.2.1.3.3.2-3)

	Derivation path: 36.508 Table 4.4.3.2-3

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  cellAccessRelatedInfo SEQUENCE {
	
	
	

	    plmn-IdentityList SEQUENCE (SIZE (1..6)) OF SEQUENCE {
	
	
	

	      plmn-Identity[1]
	PLMN13
	
	

	      plmn-Identity[2]
	PLMN14
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 6.2.1.3.3-4: RRCConnectionSetupComplete (Step 5, Table 6.2.1.3.3.2-3)

	Derivation Path: 36.331 clause 6.2.2

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionSetupComplete ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE {
	
	
	

	      rrcConnectionSetupComplete-r8 SEQUENCE {
	
	
	

	        selectedPLMN-Identity
	2
	PLMN2
	


Table 6.2.1.3.3-5: INITIAL DIRECT TRANSFER (Step 23, Table 6.2.1.3.3.2-3)

	Derivation Path: 34.108 clause 9.1.1

	Information Element
	Value/remark
	Comment
	Condition

	PLMN identity
	PLMN14
	
	

	Intra Domain NAS Node Selector

     - CHOICE version

          - CHOICE CN type

               - CHOICE Routing basis  
	R99

GSM-MAP

(P)TMSI of different PLMN
	
	


Table 6.2.1.3.3-6: System Information Block type 19 for Cell 9 (all steps, Table 6.2.1.3.3.2-3)

	Derivation Path: 36.508 table 4.4.4.1-1

	Information Element
	Value/remark
	Comment
	Condition

	SysInfoType19 ::= SEQUENCE {
	
	
	

	  eutra-FrequencyAndPriorityInfoList ::= SEQUENCE    (SIZE (1..maxNumEUTRAFreqs) OF SEQUENCE {
	
	
	

	    earfcn [n]
	Same downlink EARFCN as used for Cell 12
	
	

	    priority [n]
	2
	
	

	  }
	
	
	

	}
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