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<Start of Changed Section>

22.2.2
NB-IoT / PLMN selection of RPLMN, HPLMN / EHPLMN, UPLMN and OPLMN / Manual mode

22.2.2.1
Test Purpose (TP)

(1)

with { UE in Manual network selection mode and EHPLMN and HPLMN cells available and (E)RPLMN cell is not available and UE is fitted with a USIM containing the EHPLMN list and the UE supports the exception to manual mode selection mode }

ensure that {


when { UE is switched on }



then { UE selects a cell of the highest priority EHPLMN and when successfully registered indicates the selected PLMN to the user }

            }

(2)

with { UE in Manual network selection mode and HPLMN and VPLMN cells available and (E)RPLMN cell is not available and  UE is fitted with a USIM not containing or containing empty EHPLMN list and the UE supports the exception to manual mode selection mode }

ensure that {


when { UE is switched on }



then { UE selects a cell of the HPLMN and when successfully registered indicates the selected PLMN to the user }

            }

(3)

with { UE in Manual network selection mode and camped normally on a cell and network has downloaded a list of equivalent PLMNs during the Attach procedure }

ensure that {

  when { higher ranked cell is a cell of a PLMN in the downloaded equivalent PLMN list }

    then { UE reselects to the equivalent PLMN cell. }

            }

(4)

with { UE in Manual network selection mode and camped normally on a cell and network has downloaded a list of equivalent PLMNs during the Tracking Area Update procedure }

ensure that {

  when { highest ranked cell is a cell of a PLMN not in the downloaded equivalent PLMN list }

    then { UE does not reselect to the cell. }

            }

22.2.2.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 36.304 clause 5.1.2.2, TS 23.122 clauses 4.4.3.1 and 4.4.3.1.2.

[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 RSRP value),

…

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.

[TS 23.122, clause 1.2]

Equivalent HPLMN list: To allow provision for multiple HPLMN codes, PLMN codes that are present within this list shall replace the HPLMN code derived from the IMSI for PLMN selection purposes. This list is stored on the USIM and is known as the EHPLMN list. The EHPLMN list may also contain the HPLMN code derived from the IMSI. If the HPLMN code derived from the IMSI is not present in the EHPLMN list then it shall be treated as a Visited PLMN for PLMN selection purposes.
…
 [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.

…

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 subclause 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. 

...
[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, "forbidden PLMNs for GPRS service" 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 subclause 4.4.3.1.1 applies. 

In i to v, requirements j), k) in subclause 4.4.3.1.1 apply.

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 location areas for roaming", "forbidden tracking areas for roaming", "forbidden location areas for regional provision of service", "forbidden tracking areas for regional provision of service", "forbidden PLMNs for GPRS service" and "forbidden PLMNs" lists.

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 selected by the user is only used for initial registration on the selected 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, and is only used for initial registration.

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.

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.

22.2.2.3
Test description

22.2.2.3.1
Pre-test conditions

System Simulator:

-
Ncells 1, 3, 23 and 13, as specified in TS 36.508 clause 8.1.4.2 are configured as shown in Table 22.2.2.3.1-1.

-
System information combination 3 as defined in TS 36.508 clause 8.1.4.3.1.1 is used.
Table 22.2.2.3.1-1: PLMN identifiers
	Ncell
	PLMN names
	MCC
	MNC

	1
	PLMN1 (during TC body);

PLMN4 (during preamble)
	001;

004
	01;

31

	3
	PLMN2
	002
	11

	23
	PLMN3
	003
	21

	13
	PLMN4
	004
	31


UE:

-
The UE is in Manual PLMN selection mode.
-
Two USIMs containing default values (as per TS 36.508) except for those listed in Table 22.2.2.3.1-2 and Table 22.2.2.3.1-3 will be used. 

-
The UE is registered to PLMN4 on Ncell 1 with both USIMs before switch off.
Table 22.2.2.3.1-2: USIM A configuration

	USIM field
	Priority
	Value
	Access Technology Identifier

	EFEPSLOCI
	
	PLMN4 (set in preamble)
	

	EFPLMNwAcT
	
	Empty
	

	EFIMSI
	
	The HPLMN (MCC+MNC) of the IMSI is set to PLMN1.
	

	EFUST
	
	Service n°71 and n°74 are "available"
	

	EFEHPLMN
	1

2
	PLMN2

PLMN1
	


Table 22.2.2.3.1-3: USIM B configuration

	USIM field
	Priority
	Value
	Access Technology Identifier

	EFEPSLOCI
	
	PLMN4 (set in preamble)
	

	EFPLMNwAcT
	
	Empty
	

	EFIMSI
	
	The HPLMN (MCC+MNC) of the IMSI is set to PLMN1.
	

	EFUST
	
	Service n°74 is "available"
	

	EFEHPLMN
	
	Empty
	


Preamble:

-
The UE is in state Switched OFF (State 1-NB) according to TS 36.508.

22.2.2.3.2
Test procedure sequence

Table 22.2.2.3.21-1 shows the cell configurations used during the test. Subsequent configuration marked “T1”, “T2” etc. are applied at the points indicated in the Main behaviour description in Table 22.2.2.3.2-2.

Table 22.2.2.3.2-1: Cell configuration changes over time
	
	Parameter
	Unit
	Ncell 1
	Ncell 3
	Ncell 23
	Ncell 13
	Remarks

	T1
	RS EPRE
	dBm /15kHz
	-85
	-85
	“Off”
	“Off”
	

	T2
	RS EPRE
	dBm /15kHz
	-97
	“Off”
	-85
	-73
	

	T3
	RS EPRE
	dBm /15kHz
	-85
	“Off”
	-97
	“Off”
	

	NOTE 1: The downlink signal level uncertainty is specified in TS 36.508 section 8.1.3.4.1

NOTE 2: Power level “Off” is defined in TS 36.508 Table 6.2.2.1-1.


Table 22.2.2.3.2-2: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS adjusts cell levels according to row T1 of table 22.2.2.3.2-1.
	-
	-
	-
	-

	2
	Power on the UE with USIM A inserted.
	-
	-
	-
	-

	3
	Check: Does the UE transmit an RRCConnectionRequest-NB on Ncell 3?
	-->
	RRCConnectionRequest-NB
	1
	P

	4-16b1
	Steps 2 to 14b1 of the generic test procedure in TS 36.508 subclause 8.1.5.2.3 are performed on Ncell 3.
	-
	-
	-
	-

	17
	The SS transmits an RRCConnectionRelease-NB message to release RRC connection and move to RRC_IDLE.
	<--
	RRC: RRCConnectionRelease-NB
	-
	-

	18
	Check: Is PLMN 2 indicated by the UE?
	-
	-
	1
	P

	19
	If possible switch off is performed or the USIM is removed, otherwise the power is removed.
	-
	-
	-
	-

	-
	EXCEPTION: Steps 20a1 to 20a4 describe behaviour that depends on the UE capability.
	-
	-
	-
	-

	20a1-20a4
	If pc_SwitchOnOff or pc_USIM_Removal then switch off procedure defined in TS 36.523-3 Table 10.5.2.1 Steps 2a1-2a4 is performed.
	-
	-
	-
	-

	21
	The UE is brought back to operation with USIM B inserted.
	-
	-
	-
	-

	22
	Check: Does the UE transmit an RRCConnectionRequest-NB on Ncell 1?
	-->
	RRCConnectionRequest-NB
	2
	P

	23-35
	Steps 2 to 14b1 of the generic test procedure in TS 36.508 subclause 8.1.5.2.3 are performed on Ncell 1.
	-
	-
	-
	-

	36
	The SS transmits an RRCConnectionRelease-NB message to release RRC connection and move to RRC_IDLE.
	<--
	RRC: RRCConnectionRelease-NB
	-
	-

	37
	Check: Is PLMN 1 indicated by the UE?
	-
	-
	2
	P

	38
	The SS adjusts cell levels according to row T2 of table 22.2.2.3.2-1.
	-
	-
	-
	-

	39
	Check: Does the UE transmit an RRCConnectionRequest-NB on Ncell 23?
	-->
	RRCConnectionRequest-NB
	3,4
	P

	40-45
	Steps 2 to 6 of the generic test procedure in TS 36.508 subclause 8.1.5A.5-1 is performed on Ncell 23.

NOTE: The UE performs a TAU procedure and the RRC connection is released.
	-
	-
	-
	-

	46
	Check: Is PLMN3 indicated by the UE?
	-
	-
	3,4
	P

	47
	Check: Does the UE send an RRCConnectionRequest-NB on Ncell 1 or Ncell 13 within 120 seconds?
	-
	-
	4
	F

	48
	The SS adjusts cell levels according to row T3 of table 22.2.2.3.2-1.
	-
	-
	-
	-

	49
	Set UE to Automatic PLMN selection mode.
	-
	-
	-
	-

	50
	The generic test procedure in TS 36.508 subclause 8.1.5A.5-1 is performed on Ncell 1.

NOTE: The UE performs a TAU procedure and the RRC connection is released.
	-
	-
	-
	-


22.2.2.3.3
Specific message contents
Table 22.2.2.3.3-1: SystemInformationBlockType5-NB for Ncell 1 (preamble and all steps, Table 22.2.2.3.2-2)

	Derivation path: 36.508 Table 8.1.4.3.3-4

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType5-NB-r13 ::= SEQUENCE {
	
	
	

	  interFreqCarrierFreqList-r13 SEQUENCE (SIZE (1..maxFreq)) OF SEQUENCE {
	
	
	

	    dl-CarrierFreq-r13 [1]
	Same downlink EARFCN as used for Ncell 23
	
	

	    dl-CarrierFreq-r13 [2]
	Same downlink EARFCN as used for Ncell 13
	
	

	  }
	
	
	

	}
	
	
	


Table 22.2.2.3.3-2: SystemInformationBlockType5-NB for Ncell 23 (preamble and all steps, Table 22.2.2.3.2-2)

	Derivation path: 36.508 Table 8.1.4.3.3-4

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType5-NB-r13 ::= SEQUENCE {
	
	
	

	  interFreqCarrierFreqList-r13 SEQUENCE (SIZE (1..maxFreq)) OF SEQUENCE {
	
	
	

	    dl-CarrierFreq-r13 [1]
	Same downlink EARFCN as used for Ncell 1
	
	

	    dl-CarrierFreq-r13 [2]
	Same downlink EARFCN as used for Ncell 13
	
	

	  }
	
	
	

	}
	
	
	


Table 22.2.2.3.3-3: ATTACH ACCEPT for Ncell 1 (step 34a1/34b1/34c1, Table 22.2.2.3.2-2)

	Derivation path: 36.508 Table 4.7.2-1

	Information Element
	Value/Remark
	Comment
	Condition

	Equivalent PLMNs
	PLMN3
	
	Ncell 23


Table 22.2.2.3.3-4: TRACKING AREA UPDATE ACCEPT for Ncell 1 (step 43, Table 22.2.2.3.2-2)

	Derivation path: 36.508 Table 4.7.2-24

	Information Element
	Value/Remark
	Comment
	Condition

	Equivalent PLMNs
	PLMN1
	
	Ncell 1


<End of Changed Section>

