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6.5.2.2	CAG Selection in Automatic Mode
6.5.2.2.1	Test Purpose (TP)
(1)
with { UE in Automatic network selection mode and provisioned with an empty "CAG information list” }
ensure that {
  when { UE is switched on or returned to coverage, and a cell which is not a CAG cell becomes available }
    then { UE selects the cell }
            }

(2)
with { UE in Automatic network selection mode provisioned with a "CAG information list” }
ensure that {
  when { UE is switched on or returned to coverage, and a CAG cell with a CAG-ID present in the "Allowed CAG list" becomes available }
    then { UE selects the CAG cell }
            }

(3)
with { UE in Automatic network selection mode provisioned with a "CAG information list” }
ensure that {
  when { UE is switched on and a cell which is not a CAG cell becomes available, and there is an entry with the PLMN ID of the PLMN in the "CAG information list" but the "indication that the MS is only allowed to access 5GS via CAG cells" is not included in the entry }
    then { UE selects the cell }
            }

6.5.2.2.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 23.122 clauses 3.8, and 4.4.3.1.1. Unless otherwise stated these are Rel-16 requirements. 
[TS 23.122, clause 3.8]
The MS may support CAG.
If the MS supports CAG, the MS can be provisioned with a "CAG information list", consisting of zero or more entries, each containing:
a)	a PLMN ID;
b)	an "Allowed CAG list". The "Allowed CAG list" contains zero or more CAG-IDs; and
c)	an optional "indication that the MS is only allowed to access 5GS via CAG cells".
The "CAG information list" is stored in the ME. 
NOTE: 	When the UE is registering or registered to a PLMN other than the HPLMN or EHPLMN, then the HPLMN will send a "CAG information list" consisting of CAG subscription information related to the serving PLMN only. When the UE is registering or registered to the HPLMN or EHPLMN then the HPLMN or EHPLMN can send CAG subscription information related to any PLMN in the "CAG information list".
If the MS supports CAG and a PLMN is selected as described in subclause 4.4.3.1.1, the automatic CAG selection is performed as part of subclause 4.4.3.1.1.
[bookmark: _Hlk4750097]If the MS supports CAG and a PLMN is selected as described in subclause 4.4.3.1.2, the manual CAG selection is performed as part of subclause 4.4.3.1.2.
The NAS shall provide the AS with a "CAG information list", if available. If the contents of the "CAG information list" have changed, the NAS shall provide an updated "CAG information list" to the AS. 
[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) or stored in the ME (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.
When following the above procedure the following requirements apply:
…
m)	In i to v, if the MS supports CAG and:
1)	is provisioned with a non-empty "CAG information list", the MS shall consider a PLMN indicated by an NG-RAN cell only if:
A)	the cell is a CAG cell and broadcasts a CAG-ID for the PLMN such that there exists an entry with the PLMN ID of the PLMN in the "CAG information list" and the CAG-ID is included in the "Allowed CAG list" of the entry; or
B)	the cell is not a CAG cell and:
-	there is no entry with the PLMN ID of the PLMN in the "CAG information list"; or
-	there exists an entry with the PLMN ID of the PLMN in the "CAG information list" but the "indication that the MS is only allowed to access 5GS via CAG cells" is not included in the entry; or
2)	is provisioned with an empty "CAG information list" or is not provisioned with a "CAG information list", the MS shall consider a PLMN indicated by an NG-RAN cell only if the cell is not a CAG cell.
n)	In i to v, if the MS only supports control plane CIoT 5GS optimization (see 3GPP TS 23.501 [62]) and the MS camps on an E-UTRA cell connected to 5GCN, which is not NB-IoT cell (see 3GPP TS 36.304 [43], 3GPP TS 36.331 [22]), the MS shall not consider PLMNs which do not advertise support of 5GS services with control plane CIoT 5GS optimization.
o)	In i to v, if the MS supports CIoT 5GS optimizations, the MS shall not consider the PLMN/access technology combinations for which the MS preferred CIoT network behaviour is not advertised as supported by the PLMN/access technology combination (see 3GPP TS 24.501 [64]).
NOTE 7:	As an implementation option, the MS supporting CIoT 5GS optimizations that was not able to select any PLMN according to o) can perform a second iteration of i to v with no restriction.
p)	In iii, the MS shall use the PLMN/access technology combination in the "Operator Controlled PLMN Selector with Access Technology" stored in the ME, if the last received steering of roaming information contains the "list of preferred PLMN/access technology combinations"(see annex C) and is stored in the ME. Otherwise, the MS shall use the "Operator Controlled PLMN Selector with Access Technology" list retrieved from the SIM.
If successful registration is achieved, the MS indicates the selected PLMN.
If registration cannot be achieved because no PLMNs are available and allowable, and the MS does not support access to RLOS, 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 any of the lists "forbidden location areas for roaming", "forbidden tracking areas for roaming", "5GS forbidden tracking areas for roaming", "forbidden location areas for regional provision of service", "forbidden tracking areas for regional provision of service", "5GS forbidden tracking areas for regional provision of service", or "CAG information list" prevented a registration attempt, the MS selects the first such PLMN again and enters a limited service state.
…
6.5.2.2.3	Test description
6.5.2.2.3.1	Pre-test conditions
System Simulator:
-	NR Cell 1, NR Cell 2, NR Cell 4 and NR Cell 11.
-	NR Cell 2 and NR Cell 4 are CAG cells.
-	System information combination NR-2 as defined in TS 38.508-1 [4] clause 4.4.3.1.2 is used for NR Cell 1, NR Cell 2, NR Cell 4 and NR Cell 11.
-	The PLMNs are identified in the test by the identifiers in Table 6.5.2.2.3.1-1 and the PLMN settings are defined in TS 36.523-1 [13] table 6.0.1-1.
Table 6.5.2.2.3.1-1: PLMN identifiers
	NR Cell
	PLMN name
	CAG IDs

	2
	PLMN2
	1

	4
	PLMN3
	2

	11
	PLMN2
	-



UE:
-	The UE is in Automatic PLMN selection mode. 
-	There is an empty “CAG information list” provisioned in the UE.
Preamble:
-	The UE is registered on NR Cell 1 using the procedure described in TS 38.508-1 [4] clause 4.5.2.2 except that the REGISTRATION ACCEPT message includes an empty CAG information list before it is in state Switched OFF (State 0N-B).
6.5.2.2.3.2	Test procedure sequence
Table 6.5.2.2.3.2-1 for FR1 and 6.5.2.2.3.2-2 for FR2 illustrate the downlink power levels 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", "T2" and "T3" 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. Cell powers are chosen for a serving cell and a non-suitable “Off” cell as defined in TS 38.508-1 [4] Table 6.2.2.1-3 for FR1 and Table 6.2.2.2-2 for FR2. 
 
Table 6.5.2.2.3.2-1: Cell configuration changes over time for FR1
	 
	Parameter
	Unit
	NR Cell 1
	NR Cell 2
	NR Cell 4
	NR Cell 11
	Remarks

	T0
	SS/PBCH
SSS EPRE
	dBm/SCS
	-88
	"Off"
	"Off"-88
	"Off"
	

	T1
	SS/PBCH
SSS EPRE
	dBm/SCS
	"Off"
	"Off"
	-88
	"Off"
	

	T2
	SS/PBCH
SSS EPRE
	dBm/SCS
	"Off"
	-88
	"Off"-88
	"Off"
	

	T3
	SS/PBCH
SSS EPRE
	dBm/SCS
	"Off"
	"Off"
	"Off"
	-88
	



Table 6.5.2.2.3.2-2: Cell configuration changes over time for FR2
	 
	Parameter
	Unit
	NR Cell 1
	NR Cell 2
	NR Cell 4
	NR Cell 11
	Remarks

	T0
	SS/PBCH
SSS EPRE
	dBm/SCS
	FFS
	"Off"
	FFS
	"Off"
	

	T1
	SS/PBCH
SSS EPRE
	dBm/SCS
	"Off"
	"Off"
	FFS
	"Off"
	

	T2
	SS/PBCH
SSS EPRE
	dBm/SCS
	"Off"
	FFS
	FFS
	"Off"
	

	T3
	SS/PBCH
SSS EPRE
	dBm/SCS
	"Off"
	"Off"
	"Off"
	FFS
	



Table 6.5.2.2.3.2-3: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Power on the UE.
	-
	-
	-
	-

	2
	Check: Does the UE send a RRCSetupRequest on NR Cell 1?
	-->
	NR RRC: RRCSetupRequest
	1
	P

	3-13
	Steps 3 to 13 of the registration procedure described in TS 38.508-1 [4] subclause 4.5.2.2 are performed on NR Cell 1.
NOTE: The UE starts registration.
	-
	-
	-
	-

	14
	The SS transmits a DLInformationTransfer message and a REGISTRATION ACCEPT message containing the CAG information list with the CAG ID of NR Cell 2.
	<--
	NR RRC: DLInformationTransfer
5G MM: REGISTRATION ACCEPT
	-
	-

	15-20a1
	Steps 15 to 20a1 of the registration procedure described in TS 38.508-1 [4] subclause 4.5.2.2 are performed on NR Cell 1.
NOTE: The UE completes registration and the RRC connection is released.
	-
	-
	-
	-

	21
	The UE is switched off by executing generic procedure in Table 4.9.6.1-1 in TS 38.508-1 [4]
	-
	-
	-
	-

	22
	SS adjusts cell levels according to row T1 of table 6.5.2.2.3.2-1 for FR1 and table 6.5.2.2.3.2-2 for FR2.
	-
	-
	-
	-

	23
	Power on the UE.
	-
	-
	-
	-

	24
	Check: Does the UE send a RRCSetupRequest on NR Cell 4 within the next 60 s? 
	-->
	NR RRC: RRCSetupRequest
	2
	F

	25
	SS adjusts cell levels according to row T2 of table 6.5.2.2.3.2-1 for FR1 and table 6.5.2.2.3.2-2 for FR2.
	-
	-
	-
	-

	26
	Check: Does the UE send a RRCSetupRequest on NR Cell 2?
	-->
	NR RRC: RRCSetupRequest
	2
	P

	27-44a1
	Steps 3 to 20a1 of the registration procedure described in TS 38.508-1 [4] subclause 4.5.2.2 are performed on NR Cell 2.
NOTE: The UE completes registration and the RRC connection is released.
	-
	-
	-
	-

	45
	The UE is switched off by executing generic procedure in Table 4.9.6.1-1 in TS 38.508-1 [4]
	-
	-
	-
	-

	46
	SS adjusts cell levels according to row T3 of table 6.5.2.2.3.2-1 for FR1 and table 6.5.2.2.3.2-2 for FR2.
	-
	-
	-
	-

	47
	Power on the UE.
	-
	-
	-
	-

	48
	Check: Does the UE send a RRCSetupRequest on NR Cell 11?
	-->
	NR RRC: RRCSetupRequest
	3
	P

	49-66a1
	Steps 3 to 20a1 of the registration procedure described in TS 38.508-1 [4] subclause 4.5.2.2 are performed on NR Cell 11.
NOTE: The UE performs registration and the RRC connection is released.
	-
	-
	-
	-



6.5.2.2.3.3	Specific message contents
Table 6.5.2.2.3.3-1: REGISTRATION ACCEPT (step 14, Table 6.5.2.2.3.2-3)
	Derivation path: TS 38.508-1 [4], table 4.7.1-7

	Information Element
	Value/Remark
	Comment
	Condition

	CAG information list
	
	MCC : 002; MNC : 11; CAG only : 0; CAG-ID 1 : 1
	

	  Length of CAG information list contents
	‘0001 0010 0000 1001’B
	
	

	  Entry 1
	
	
	

	[bookmark: _Hlk107949064]    Length of entry contents
	‘0000 1000’B
	
	

	    MCC
	MCC of NR Cell 2 
	See Table 6.5.2.2.3.1-1
	

	    MNC
	MNC of NR Cell 2
	See Table 6.5.2.2.3.1-1
	

	    CAG only
	‘0’B
	
	

	    CAG_ID 1
	1
	CAG ID is coded as a 32 bit BITSTRING
	

	  Entry 2
	
	
	

	    Length of entry contents
	‘0000 1000’B
	
	

	    MCC
	MCC of NR Cell 4 
	See Table 6.5.2.2.3.1-1
	

	    MNC
	MNC of NR Cell 4
	See Table 6.5.2.2.3.1-1
	

	    CAG only
	‘1’B
	
	

	    CAG_ID 1
	4
	CAG ID is coded as a 32 bit BITSTRING
	

	Equivalent PLMNs
	PLMN2
	
	



Table 6.5.2.2.3.3-2: REGISTRATION ACCEPT (Preamble)
	Derivation path: TS 38.508-1 [4], table 4.7.1-7

	Information Element
	Value/Remark
	Comment
	Condition

	CAG information list
	
	
	

	  Length of CAG information list contents
	‘0000 0000’B
	
	

	  Entry 1
	Not present
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