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<Start with an existing clause in the spec including the clause title>
6.1.1.5 PLMN selection in shared network environment, Manual mode
6.1.1.5.1
Test Purpose (TP)

(1)

with { UE in state EMM-DEREGISTERED.PLMN-SEARCH configured in manual PLMN selection mode and in E-UTRA shared network environment without "Other PLMN/access technology combinations" available and Radio Access Technology fields set to LTE in USIM and forbidden PLMNs set in the USIM }

ensure that {
  when { UE is forced to show its PLMN list }
    then { UE shows all PLMNs broadcasted in the IEs “Multiple PLMN list” in a prioritized order according to TS 23.122 (i.e. HPLMN, User-PLMN, Operator-PLMN and Other PLMN/access technology combinations), even if present in the “forbidden PLMNs” list on the USIM and the UE can register to the listed PLMNs on user request }
  

    }
(2)

with { UE in state EMM-DEREGISTERED.PLMN-SEARCH configured in manual PLMN selection mode and in E-UTRA shared network environment without "Other PLMN/access technology combinations" available and Radio Access Technology fields set to LTE in USIM }

ensure that {
  when { UE is forced to show its PLMN list }
    then { the PLMN in the IE “PLMN Identity” is displayed/not displayed according to the value of the IE “MIB PLMN Identity”}


    }
Editors Note: This clause needs to be updated based on 36.304 clause 5.1.
6.1.1.5.2
Conformance requirements
References: The Conformance requirements covered in the present TC are specified in TS 23.122, clause 3.1, 4.4.3, 4.4.3.1, 4.4.3.1.2 and TS 36.304, clause 5.1.2.2.
[TS 23.122, clause 3.1]
The MS normally operates on its home PLMN (HPLMN) or equivalent home PLMN (EHPLMN). However a visited PLMN (VPLMN) may be selected, e.g., if the MS loses coverage. There are two modes for PLMN selection:

i)
Automatic mode ‑ This mode utilizes a list of PLMNs in priority order. The highest priority PLMN which is available and allowable is selected.

ii)
Manual mode ‑ Here the MS indicates to the user which PLMNs are available. Only when the user makes a manual selection does the MS try to obtain normal service on the VPLMN.

…

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".
…

[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 clause 4.5.2) attempts to perform a Location Registration.

EXCEPTION: As an alternative option to this, if the MS is in automatic network selection mode and it finds coverage of an EHPLMN, the MS may register to the highest priority EHPLMN available and not return to the registered PLMN. If the EHPLMN list is not present or is empty, and the HPLMN is available, the MS may register on the HPLMN and not return to the registered PLMN. The operator shall be able to control by SIM configuration whether an MS that supports this option shall perform this alternative behaviour.

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 PLMN selection operating mode. At switch on, if the MS provides the optional feature of user preferred PLMN selection operating mode at switch on then this operating mode shall be used.

EXCEPTION: At switch on, if the MS is in manual mode and neither registered PLMN nor PLMN that is equivalent to it is available but EHPLMN is available, then instead of performing the manual network selection mode procedure of clause 4.4.3.1.2 the MS may select and attempt registration on the highest priority EHPLMN. If the EHPLMN list is not available or is empty and the HPLMN is available, then the MS may select and attempt registration on the HPLMN. The MS shall remain in manual mode.

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. 

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

NOTE2:
An MS attached to GPRS services should use the above exception only if one or more PDP contexts are currently active.
[TS 23.122, clause 4.4.3.1.2]

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)-
either the HPLMN (if the EHPLMN list is not present or is empty) or, if one or more of the EHPLMNs are available then based on an optional data field on the SIM either only the highest priority available EHPLMN is to be presented to the user or all available EHPLMNs are presented to the user in priority order. If the data field is not present on the SIM, then only the highest priority available EHPLMN is presented;

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 HPLMN may provide on the SIM additional information on the available PLMNs. If this information is provided then the MS shall indicate it to the user. This information, provided as free text may include:

-
preferred partner,

-
roaming agreement status, 

-
supported services 

Furthermore, the MS may indicate whether the available PLMNs are present on the EHPLMN list, the Forbidden list, the User Controlled PLMN List or the Operator Controlled PLMN List. The MS may also indicate that the PLMN is not present on any of these lists.

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.
[TS 36.304, clause 5.1.2.2]

The UE shall scan all RF channels in the E-UTRA bands according to its capabilities to find available PLMNs. On each carrier, the UE shall search for the strongest cell and read its system information, in order to find out which PLMN(s) the cell belongs to. If the UE can read one or several PLMN identities in the strongest cell, each found PLMN (see the PLMN reading in [3]) shall be reported to the NAS as a high quality PLMN (but without the[quality measure TBD]), provided that the following high quality criterion is fulfilled:

[include definition of a “high quality” E-UTRAN cell here]
Found PLMNs that do not satisfy the high quality criterion, but for which the UE has been able to read the PLMN identities are reported to the NAS together with the [quality measure TBD]. The quality measure reported by the UE to NAS shall be the same for each PLMN found in one cell.
The search for PLMNs may be stopped on request of the NAS. The UE may optimise PLMN search by using stored information e.g. carrier frequencies and optionally also information on cell parameters from previously received measurement control information elements.
Once the UE has selected a PLMN, the cell selection procedure shall be performed in order to select a suitable cell of that PLMN to camp on.
Editor’s note:
This section describes the PLMN selection for a LTE UE.
NOTE:
TS 31.102 defines the USIM fields.
6.1.1.5.3
Test description
6.1.1.5.3.1
Pre-test conditions

System Simulator:
-
Only E-UTRAN cells are available.
-
Cell levels are from table 6.x. (FDD). (FFS)

Table 6.1.1.5.3.1-1: Cells settings
	Cell
	Cell RX level value

RSRP
(FDD)
	Test Channel

	Cell 1
	-85 (TBC)
	1

	Cell 2
	-80 (TBC)
	2

	Cell 3
	-75 (TBC)
	3

	Cell 4
	-70 (TBC)
	4


· The MIB PLMN Identity and PLMN codes broadcasted on the BCCH in each cell shall be configured as defined in the table below.
Table 6.1.1.5.3.1-2: BCCH settings

	Cell
	plmn-Identity[1]
	plmn-Identity[2]
	plmn-Identity[3]
	TAC

	1
	PLMN 3
	PLMN 2
	PLMN 4
	X

	3
	PLMN 4
	PLMN 3
	PLMN 1
	X

	5
	PLMN 5
	PLMN 3
	PLMN 4
	X

	6
	PLMN 4
	PLMN 5
	PLMN 6
	X

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


· The definition of each PLMN code is found in table below.
Table 6.1.1.5.3.1-3: PLMNs settings
	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”


UE:
· 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 LTE. 
Table 6.1.1.5.3.1-4: USIM settings
	USIM field
	Priority
	PLMN

	EFPLMNwAcT
	1st
	PLMN 3

	EFOPLMNwAcT
	1st
	PLMN 4

	
	2nd
	PLMN 5

	EFFPLMN
	PLMN 5


-
The HPLMN (MCC+MNC) of the IMSI for the LTE is set to PLMN1.
Preamble:
-
UE is previously registered on PLMN2, before switched off.
-
The UE shall be in state Switched OFF (state 1) according to [18].

6.1.1.5.3.2
Test procedure sequence
Method C is applied. (FFS - see TS 34.123, clause 6 if reusable on LTE) 
Table 6.1.1.5.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	
	UE is previously registered on PLMN2 and is in manual mode before switched off.
	-
	-
	-
	-

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

	2
	The UE is switched on.
	-
	-
	-
	-

	3
	Check1: Does the UE registration take place on Cell 1? 
Check2: Does the UE display that it is camped on PLMN 2 (RPLMN)?
	-
	-
	1,2
	P

	4
	Cell 1 is switched off.
	-
	-
	-
	-

	5
	Check1: Does the UE show its PLMN list?

Check2: Is the priority as follows: PLMN 1, PLMN 3, PLMN 4, PLMN 5, PLMN 6.
	-
	-
	1,2
	P

	6
	Cause the UE to request registration to PLMN1(HPLMN)
	-
	-
	-
	-

	7
	Check1: Does the UE registration take place on Cell 2?

Check2: Does the UE display that it is camped on PLMN 1?
	-
	-
	1,2
	P

	8
	Cell 2 is switched off.
	-
	-
	-
	-

	9
	Check1: Does the UE show its PLMN list?

Check2: Is the priority as follows: PLMN 3, PLMN 4, PLMN 5, PLMN 6.
	-
	-
	1,2
	P

	10
	Cause the UE to request registration to PLMN3
	-
	-
	-
	-

	11
	Check1: Does the UE registration take place on Cell 3?

Check2: Does the UE display that it is camped on PLMN 3 (UPLMN)?
	-
	-
	1,2
	P

	12
	Cell 3 is switched off.
	-
	-
	-
	-

	13
	Check1: Does the UE show its PLMN list?

Check2: Is the priority as follows: PLMN 4, PLMN 5, PLMN 6.
	-
	-
	1,2
	P

	14
	Cause the UE to request registration to PLMN5
	-
	-
	-
	-

	15
	Check1: Does the UE registration take place on Cell 4?

Check2: Does the UE display that it is camped on PLMN 5 (OPLMN – 2nd priority)?
	-
	-
	1,2
	P

	16
	Cell 4 is switched off.
	-
	-
	
	

	17
	Check: Does the UE inform that no network belonging to PLMN 1 to 6 is available?
	-
	-
	1,2
	P


6.1.1.5.3.3

Specific message contents
The reference system configuration from TS36.508 clause 6.3 (FFS) are used in all cells, with the following modifications:

Table 6.1.1.5.3.3-1: SystemInformationBlockType1 (Step 1, Table 6.1.1.5.3.2-1)
	Derivation Path: 36.508 clause 4.4.3.2-3

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  cellAccessRelatedInformation SEQUENCE {
	
	
	

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

	      plmn-Identity SEQUENCE {
	
	
	

	        mcc
	See Table 6.1.1.5.3.1-2: BCCH settings
	
	

	        mnc
	See Table 6.1.1.5.3.1-2: BCCH settings
	
	

	      }
	
	
	

	    }
	
	
	

	    trackingAreaCode
	See Table 6.1.1.5.3.1-2: BCCH settings
	
	

	  }
	
	
	

	  systemInformationValueTag
	Set to (systemInformationValueTag + 1)
	
	

	}
	
	
	


<End of modified section>
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