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6.1.1.8
PLMN selection in shared network environment, Automatic mode

6.1.1.8.1
Definition

Test to verify that when operating in automatic PLMN selection mode in shared network environment, the UE selects PLMNs in a prioritized order according to TS 23.122. Forbidden PLMNs shall not be selected. RPLMN shall be selected at switch-on, otherwise the list shall include in priority order HPLMN, User-PLMN and Operator-PLMN. The last priority in the list is "Other PLMN/access technology combinations" which is not included in this test.

Only UTRAN cells and a UE equipped with a USIM with Radio Access Technology fields set to UTRAN are considered.

6.1.1.8.2
Conformance requirement

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 TS 23.122, clause 4.5.2) attempts to perform a Location Registration.


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

If there is no registered PLMN, or if registration is not possible due to the PLMN being unavailable or registration failure, the MS follows either Automatic or Manual Network Selection Mode Procedure depending on its operating mode.

2.
Automatic Network Selection Mode Procedure:

The MS selects and attempts registration on other PLMNs, if available and allowable in the following order:

2.1
HPLMN (if not previously selected);

2.2
Each PLMN in the "User Controlled PLMN Selector with Access Technology" data field in the SIM (in priority order);

2.3
Each PLMN in the "Operator Controlled PLMN Selector with Access Technology" data field in the SIM (in priority order);

2.4
Other PLMN/access technology combinations with received high quality signal in random order;

2.5
Other PLMN/access technology combinations in order of decreasing signal quality.

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

If registration cannot be achieved because no PLMNs are available and allowable, the MS indicates "no service" to the user, waits until a new PLMN is available and allowable and then repeats the procedure.

If there were one or more PLMNs which were available and allowable, but an LR failure made registration on those PLMNs unsuccessful or an entry in the "forbidden LAs for regional provision of service" list prevented a registration attempt, the MS selects the first such PLMN again and enters a limited service state.

3.
If a "PLMN not allowed" message is received by an MS in response to an LR request from a VPLMN, that VPLMN is added to a list of "forbidden PLMNs" in the SIM and thereafter that VPLMN will not be accessed by the MS when in automatic mode. A PLMN is removed from the "forbidden PLMNs" list if, after a subsequent manual selection of that PLMN, there is a successful LR. This list is retained when the MS is switched off or the SIM is removed. The HPLMN shall not be stored on the list of "forbidden PLMNs".

References

1.
TS 23.122, clause 4.4.3.1.

2.
TS 23.122, clause 4.4.3.1.1.

3.
TS 23.122, clause 3.1.

NOTE:
TS 31.102 defines the USIM fields.

6.1.1.8.3
Test purpose

1.
To verify that if available, the RPLMN is selected at switch-on.

2.
To verify that in Automatic Network Selection Mode, the UE selects the RPLMN, HPLMN, UPLMN and OPLMN in a prioritized order.

3.
To verify that forbidden PLMNs are not selected.

For all paragraphs above, it is verified that the UE behaves in accordance with the core specification TS 23.122 when operating in shared network environment. Independence of RF level is also implicitly tested.

6.1.1.8.4
Method of test

Initial conditions

System Simulator:

Cell levels are from table 6.3 (Band I).

	Cell
	CPICH_

Ec [dBm/3.84 MHz]

(FDD)
	Test Channel

	Cell 1
	-65
	1

	Cell 3
	-70
	2

	Cell 5
	-80
	3

	Cell 6
	-85
	4



The reference system configuration from TS34.108 clause 6.1 are used in all cells, with modifications in the Master Information Block according to the table below.

	- MIB value tag
	Set to (Current MIB value tag + 1)

	- Supported PLMN types
	

	- PLMN type
	GSM-MAP

	- PLMN identity
	

	   - MCC digit
	See table below

	   - MNC digit
	See table below

	- Multiple PLMN List
	

	   - MIB PLMN Identity
	See table below

	   - Multiple PLMNs (1)
	

	     - MCC 
	See table below

	     - MNC 
	See table below

	   - Multiple PLMNs (2)
	

	     - MCC 
	See table below

	     - MNC 
	See table below


The MIB PLMN Identity, PLMN codes and LAC broadcasted on the BCCH in each cell shall be configured as defined in the table below.

	Cell
	MIB PLMN Identity
	PLMN Identity
	Multiple PLMNs (1)
	Multiple PLMNs (2)
	LAC

	
	
	MCC digits
	MNC digits
	MCC digits
	MNC digits
	MCC digits
	MNC digits
	

	1
	FALSE
	 PLMN 5
	PLMN 5
	PLMN 10
	PLMN 10
	PLMN 6
	PLMN 6
	X

	3
	TRUE
	PLMN 5
	PLMN 5
	-
	PLMN 9
	-
	PLMN 7
	X

	5
	FALSE
	PLMN 5
	PLMN 5
	-
	PLMN 1
	-
	PLMN 7
	X

	6
	FALSE
	PLMN 5
	PLMN 5
	-
	PLMN 1
	-
	PLMN 2
	X

	NOTE:
the “–“ (dash) denotes “not present”, and “X” denotes “any value”


The definition of each PLMN code is found in table below.

	PLMN
	MCC digit
	MNC digit

	
	1
	2
	3
	1
	2
	3

	1
	0
	0
	1
	0
	1
	-

	2
	0
	0
	1
	0
	2
	-

	3
	0
	0
	1
	0
	3
	-

	4
	0
	0
	1
	0
	4
	-

	5
	0
	0
	1
	0
	5
	-

	6
	0
	0
	1
	0
	6
	-

	7
	0
	0
	1
	0
	7
	-

	8
	0
	0
	1
	0
	8
	-

	9
	0
	0
	1
	0
	9
	-

	10
	0
	0
	2
	1
	0
	-


NOTE: “–“ (dash) denotes “not present”

UE:

The UE is in automatic PLMN selection mode, and equipped with a USIM containing default values except for those listed below. All Radio Access Technology USIM fields are UTRAN.

	USIM field
	Priority
	PLMN

	
	
	

	EFPLMNwAcT
	1st
	PLMN 7

	EFOPLMNwAcT
	1st
	PLMN 5

	
	2nd
	PLMN 6

	EFFPLMN
	PLMN 7


The HPLMN (MCC+MNC) of the IMSI for the USIM is set to PLMN1.
UE is previously registered on PLMN2, before switched off.
Test procedure:

Method C is applied.

a)
The SS activates all cells and monitors the cells for random access requests from the UE

b)
The UE is switched on.

c)
The SS waits for random access requests from the UE.

d)
Cell 6 is switched off.

e)
The SS waits for random access requests from the UE.

f)
Cell 5 is switched off.

g)
The SS waits for random access requests from the UE.

h)
Cell 3 is switched off.

i)
The SS waits for random access requests from the UE.

j)
Cell 1 is switched off.

6.1.1.8.5
Test Requirements

1)
In step c), the response from the UE shall be on Cell 6. The displayed PLMN shall be PLMN 2. 

2)
In step e), the response from the UE shall be on Cell 5. The displayed PLMN shall be PLMN 1.

3)
In step g), the response from the UE shall be on Cell 3. The displayed PLMN shall be PLMN 5.

4)
In step i), the response from the UE shall be on Cell 1. The displayed PLMN shall be PLMN 6.

5)
After step j), the UE shall inform that no network is available.

6.1.1.9
PLMN selection in shared network environment, Manual Mode

6.1.1.9.1
Definition

Test to verify that the UE can present the available PLMNs in priority order to the user when asked to do so in manual mode and that the displayed PLMNs can be selected / reselected by the user. The test is performed in shared network environment. All PLMNs shall be displayed in the list, including forbidden PLMNs and PLMNs in the “Multiple PLMN list”. If available, the RPLMN shall be selected at switch-on, otherwise the displayed list shall include in priority order HPLMN, User-PLMN, Operator-PLMN and "Other PLMN/access technology combinations. Only UTRAN cells and a UE equipped with a USIM with Radio Access Technology fields set to UTRAN are considered.

6.1.1.9.2
Conformance requirement 

1.
At switch on or recovery from lack of coverage


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 clause 4.5.2) attempts to perform a Location Registration.


EXCEPTION: In A/Gb mode an MS with voice capability, shall not search for CPBCCH carriers. In A/Gb mode an MS not supporting packet services shall not search for CPBCCH carriers.


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


If there is no registered PLMN, or if registration is not possible due to the PLMN being unavailable or registration failure, the MS follows one of the following two procedures depending on its operating mode.


EXCEPTION: If registration is not possible on recovery from lack of coverage due to the registered PLMN being unavailable, a MS attached to GPRS services may, optionally, continue looking for the registered PLMN for an implementation dependent time.

NOTE:
A MS attached to GPRS services should use the above exception only if one or more PDP contexts are currently active.

2.
Manual Network Selection Mode Procedure:


The MS indicates whether there are any PLMNs, which are available using all supported access technologies. This includes PLMNs in the "forbidden PLMNs" list and PLMNs which only offer services not supported by the MS. An MS which supports GSM COMPACT shall also indicate GSM COMPACT PLMNs (which use PBCCH).


If displayed, PLMNs meeting the criteria above are presented in the following order:

i)-
HPLMN;

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

iii)- PLMN/access technology combinations contained 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.


In ii and iii, an MS using a SIM without access technology information storage (i.e. the "User Controlled PLMN Selector with Access Technology" and the "Operator Controlled PLMN Selector with Access Technology" data files are not present) shall instead present the PLMNs contained in the "PLMN Selector" data file in the SIM (in priority order).


In v, requirement h) in clause 4.4.3.1.1 applies.


In GSM COMPACT, the non support of voice services shall be indicated to the user.


The user may select his desired PLMN and the MS then initiates registration on this PLMN using the access technology chosen by the user for that PLMN or using the highest priority available access technology for that PLMN, if the associated access technologies have a priority order. (This may take place at any time during the presentation of PLMNs). For such a registration, the MS shall ignore the contents of the "forbidden LAs for roaming", "forbidden LAs for regional provision of service", "forbidden PLMNs for GPRS service" and "forbidden PLMNs" lists. 


Once the UE has registered on a PLMN selected by the user, the UE shall not automatically register on a different PLMN unless:

i)
the new PLMN is declared as an equivalent PLMN by the registered PLMN; or 

ii)
the user selects automatic mode.

NOTE 1:
It is an MS implementation option whether to indicate access technologies to the user. If the MS does display access technologies, then the access technology used should be the access technology chosen by the user for that PLMN. If the MS does not display access technologies, then the access technology chosen for a particular PLMN should be the highest priority available access technology for that PLMN, if the associated access technologies have a priority order.


If the user does not select a PLMN, the selected PLMN shall be the one that was selected before the PLMN selection procedure started. If no such PLMN was selected or that PLMN is no longer available, then the MS shall attempt to camp on any acceptable cell and enter the limited service state.

NOTE 2:
High quality signal is defined in the appropriate AS specification.

3.
If a "PLMN not allowed" message is received by an MS in response to an LR request from a VPLMN, that VPLMN is added to a list of "forbidden PLMNs" in the SIM and thereafter that VPLMN will not be accessed by the MS when in automatic mode. A PLMN is removed from the "forbidden PLMNs" list if, after a subsequent manual selection of that PLMN, there is a successful LR. This list is retained when the MS is switched off or the SIM is removed. The HPLMN shall not be stored on the list of "forbidden PLMNs".

References

1.
TS 23.122, clause 4.4.3.1

2.
TS 23.122, clause 4.4.3.1.2

3.
TS 23.122, clause 3.1.

NOTE:
TS 31.102 defines the USIM fields.

6.1.1.9.3
Test purpose

1.
To verify that all PLMNs broadcasted in the IEs “Multiple PLMN list” are displayed to the user in Manual Selection Mode, even if present in the “forbidden PLMNs” list on the USIM.

2.
To verify that the PLMN in the IE “PLMN Identity” is displayed/not displayed according to the value of the IE “MIB PLMN Identity”.

3.
To verify that it is possible to select any PLMN on the displayed list, and that the UE subsequently attempts to register on the selected PLMN.

4.
To verify that the UE in general behaves according to TS 23.122 in Shared Network environment (Manual Mode).

6.1.1.9.4
Method of test

Initial conditions

Cell levels are from table 6.3. (FDD).

	Cell
	CPICH_

Ec [dBm/3.84 MHz]

(FDD)
	Test Channel

	Cell 1
	-85
	1

	Cell 2
	-80
	2

	Cell 3
	-75
	3

	Cell 4
	-70
	4


The reference system configuration from TS34.108 clause 6.1 are used in all cells, with the following modifications:

Master Information Block

	- MIB value tag
	Set to (Current MIB value tag + 1)

	- Supported PLMN types
	

	- PLMN type
	GSM-MAP

	- PLMN identity
	

	   - MCC digit
	See table below

	   - MNC digit
	See table below

	- Multiple PLMN List
	

	   - MIB PLMN Identity
	See table below

	   - Multiple PLMNs (1)
	

	     - MCC 
	See table below

	     - MNC 
	See table below

	   - Multiple PLMNs (2)
	

	     - MCC 
	See table below

	     - MNC 
	See table below


The MIB PLMN Identity and PLMN codes broadcasted on the BCCH in each cell shall be configured as defined in the table below.

	Cell
	MIB PLMN Identity
	PLMN Identity
	Multiple PLMNs (1)
	Multiple PLMNs (2)

	
	
	MCC digits
	MNC digits
	MCC digits
	MNC digits
	MCC digits
	MNC digits

	1
	FALSE
	PLMN 3
	PLMN 3
	-
	PLMN 2
	-
	PLMN 4

	2
	FALSE
	 PLMN 4
	PLMN 4
	-
	PLMN 3
	-
	PLMN 1

	3
	FALSE
	PLMN 5
	PLMN 5
	-
	PLMN 3
	-
	PLMN 4

	4
	TRUE
	PLMN 4
	PLMN 4
	PLMN 5
	PLMN 5
	PLMN 6
	PLMN 6


The definition of each PLMN code is found in table below.

	PLMN
	MCC digit
	MNC digit

	
	1
	2
	3
	1
	2
	3

	1
	0
	0
	1
	0
	1
	-

	2
	0
	0
	1
	0
	2
	-

	3
	0
	0
	1
	0
	3
	-

	4
	0
	0
	1
	0
	4
	-

	5
	0
	0
	1
	0
	5
	-

	6
	0
	0
	2
	0
	6
	-


NOTE: “–“ (dash) denotes “not present”

The UE is in manual PLMN selection mode and equipped with a USIM containing default values except for those listed below. The UE has successfully selected a PLMN in manual PLMN selection mode. All Radio Access Technology USIM fields are set to UTRAN. The HPLMN (MCC+MNC) of the IMSI for the USIM is set to PLMN1.
	USIM field
	Priority
	PLMN

	
	
	

	EFPLMNwAcT
	1st
	PLMN 3

	EFOPLMNwAcT
	1st
	PLMN 4

	
	2nd
	PLMN 5

	EFFPLMN
	PLMN 5


UE is previously registered on PLMN2, before switched off.
Test procedure

Method C is applied.

a)
The SS activates cells 1-4 and monitors the cells for random access requests from the UE.

b)
The UE is switched on.

c)
The SS waits for random access requests from the UE.

d)
Cell 1 is switched off.

e)
PLMN 1 (HPLMN) shall be selected when the PLMN list is presented.

f)
The SS waits for random access requests from the UE.

g)
Cell 2 is switched off.

h)
PLMN 3 shall be selected when the PLMN list is presented. 

i)
The SS waits for random access requests from the UE.

j)
Cell 3 is switched off.

k)
PLMN 5 shall be selected when the PLMN list is presented.

l)
The SS waits for random access requests from the UE.

m)
Cell 4 is switched off.

6.1.1.9.5
Test Requirements

1)
In step c), the response from the UE shall be on Cell 1. The displayed PLMN shall be PLMN 2.

2)
In step e), the list shall be presented. The priority shall be as follows: PLMN 1, PLMN 3, PLMN 4, PLMN 5, PLMN 6.

3)
In step f), the response from the UE shall be on Cell 2. The displayed PLMN shall be PLMN 1.

4)
In step h), the list shall be presented. The priority shall be as follows: PLMN 3, PLMN 4, PLMN 5, PLMN 6. 

6)
In step i), the response from the UE shall be on Cell 3. The displayed PLMN shall be PLMN 3.

7)
In step k), the list shall be presented. The priority shall be as follows: PLMN 4, PLMN 5, PLMN 6.

8)
In step l), the response from the UE shall be on Cell 4. The displayed PLMN shall be PLMN 5.

9)
After step m), the UE shall inform that no network is available
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