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[bookmark: _Toc83981204][bookmark: _Toc83982219][bookmark: _Toc83983471][bookmark: _Toc90673278]6.5.2.3	CAG / Limited Service / No Suitable cell
6.5.2.3.1	Test Purpose (TP)
(1)
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 not present in the "Allowed CAG list" becomes available }
    then { UE does not select the CAG cell }
            }

(2)
with { UE in Automatic network selection mode configured with "indication that the MS is only allowed to access 5GS via CAG cells" }
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 included in the entry }
    then { UE does not select the CAG cell }
            }

(3)
with { UE in Automatic network selection mode provisioned with an empty "CAG information list” }
ensure that {
  when { UE is switched on or returned to coverage, and a CAG cell with a PLMN ID becomes available }
    then { UE does not select the CAG cell }
            }

6.5.2.3.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 23.122 clause 3.5. Unless otherwise stated these are Rel-16 requirements. 
[TS 23.122, clause 3.5]
There are a number of situations in which the MS is unable to obtain normal service from a PLMN or SNPN. These include:
…
i)	MS supporting CAG is camped on a CAG cell belonging to a PLMN, the CAG-ID of the CAG cell is not manually selected by the user and none of the CAG-ID(s) of the CAG cell are present in the "Allowed CAG list" associated with that PLMN in the "CAG information list";
j)	MS supporting CAG is camped on a non-CAG cell belonging to a PLMN, the PLMN ID of the non-CAG cell without a CAG-ID is not manually selected by the user and the UE is configured with "indication that the MS is only allowed to access 5GS via CAG cells" for that PLMN in the "CAG information list"; and
k)	MS supporting CAG is camped on a CAG cell belonging to a PLMN, the CAG-ID of the CAG cell is not manually selected by the user and the "CAG information list" does not contain an entry for the PLMN (e.g. because the UE is not (pre-)configured with a "CAG information list"). 
6.5.2.3.3	Test description
6.5.2.3.3.1	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 6.5.2.3.3.1-1 and the PLMN settings are defined in TS 36.523-1 [13] table 6.0.1-1.
Table 6.5.2.3.3.1-1: PLMN identifiers
	NR Cell
	PLMN name
	CAG IDs

	1
	PLMN1
	-

	2
	PLMN1
	1

	4
	PLMN1
	2

	11
	PLMN1
	-



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).
6.5.2.3.3.2	Test procedure sequence
Table 6.5.2.3.3.2-1 for FR1 and 6.5.2.3.3.2-2 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", "T3" 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 6.5.2.3.3.2-1: 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
	"Off"
	"Off"
	-88
	"Off"
	

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

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

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

	T4
	SS/PBCH
SSS EPRE
	dBm/SCS
	"Off"
	"Off"
	"Off"
	-88
	



Table 6.5.2.3.3.2-2: 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
	"Off"
	"Off"
	FFS
	"Off"
	

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

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

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

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



Table 6.5.2.3.3.2-3: 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 4 within the next 60 s?
	-->
	NR RRC: RRCSetupRequest
	3
	F

	3
	SS adjusts cell levels according to row T1 of table 6.5.2.3.3.2-1 for FR1 and table 6.5.2.3.3.2-2 for FR2.
	-
	-
	-
	-

	4-16
	Steps 1 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.
	-
	-
	-
	-

	17
	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
	-
	-

	18-23a1
	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.
	-
	-
	-
	-

	24
	The UE is switched off by executing generic procedure in Table 4.9.6.1-1 in TS 38.508-1 [4]
	-
	-
	-
	-

	25
	SS adjusts cell levels according to row T2 of table 6.5.2.3.3.2-1 for FR1 and table 6.5.2.3.3.2-2 for FR2.
	-
	-
	-
	-

	26
	Power on the UE.
	-
	-
	-
	-

	27
	Check: Does the UE send a RRCSetupRequest on NR Cell 4 within the next 60 s? 
	-->
	NR RRC: RRCSetupRequest
	1
	F

	28
	SS adjusts cell levels according to row T3 of table 6.5.2.3.3.2-1 for FR1 and table 6.5.2.3.3.2-2 for FR2.
	-
	-
	-
	-

	29-47a1
	Steps 1 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.
	-
	-
	-
	-

	48
	The UE is switched off by executing generic procedure in Table 4.9.6.1-1 in TS 38.508-1 [4]
	-
	-
	-
	-

	49
	SS adjusts cell levels according to row T4 of table 6.5.2.3.3.2-1 for FR1 and table 6.5.2.3.3.2-2 for FR2.
	-
	-
	-
	-

	50
	Power on the UE.
	-
	-
	-
	-

	51
	Check: Does the UE send a RRCSetupRequest on NR Cell 11 within the next 60 s?
	-->
	NR RRC: RRCSetupRequest
	2
	F



6.5.2.3.3.3	Specific message contents
Table 6.5.2.3.3.3-1: REGISTRATION REQUEST (Preamble)
	Derivation path: TS 38.508-1 [4], Table 4.7.1-6

	Information Element
	Value/Remark
	Comment
	Condition

	5GS registration type
	'0000 0001'B
	Initial registration
	

	5GMM capability
	
	
	

	  CAG
	‘1’B
	CAG supported
	



Table 6.5.2.3.3.3-2: 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 0000 0000’B
	
	

	  Entry 1
	Not present
	
	



Table 6.5.2.3.3.3-3: REGISTRATION ACCEPT (step 17, Table 6.5.2.3.3.2-3)
	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
	‘0000 0000 0000 1001’B
	
	

	  Entry 1
	
	
	

	    Length of entry contents
	‘0000 1000’B
	
	

	    MCC
	MCC of NR Cell 2 
	See Table 6.5.2.3.3.1-1
	

	    MNC
	MNC of NR Cell 2
	See Table 6.5.2.3.3.1-1
	

	    CAG only
	‘0’B
	
	

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



Table 6.5.2.3.3.3-4: REGISTRATION ACCEPT (step 42, Table 6.5.2.3.3.2-3)
	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
	‘0000 0000 0000 1001’B
	
	

	  Entry 1
	
	
	

	    Length of entry contents
	‘0000 1000’B
	
	

	    MCC
	MCC of NR Cell 11 
	See Table 6.5.2.3.3.1-1
	

	    MNC
	MNC of NR Cell 11
	See Table 6.5.2.3.3.1-1
	

	    CAG only
	‘1’B
	Indication that the UE is only allowed to access 5GS via CAG cells (CAGonly)
	

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



Table 6.5.2.3.3.3-5: SIB1 for NR Cell 4 (all steps in Table 6.5.2.3.3.2-3)
	Derivation path: TS 38.508-1 [4], Table 4.6.1-28 with condition SNPN and CAG

	Information Element
	Value/Remark
	Comment
	Condition

	SIB1 ::= SEQUENCE {
	
	
	

	  CellAccessRelatedInfo SEQUENCE {
	
	
	

	    npn-IdentityInfoList-r16 SEQUENCE (SIZE (1..maxPLMN)) OF NPN-IdentityInfo-r16 {
	1 entry
	
	

	      NPN-IdentityInfo-r16[1] SEQUENCE {
	
	entry 1
	

	        npn-IdentityList-r16 SEQUENCE (SIZE (1..maxPLMN)) OF NPN-Identity-r16 {
	1 entry
	
	

	          NPN-Identity-r16[1] CHOICE {
	
	entry 1
	

	            pni-npn-r16 SEQUENCE {
	
	
	

	              plmn-Identity-r16 SEQUENCE {
	
	
	

	                mcc
	001
	PLMN1 MCC
	

	                mnc
	01
	PLMN1 MNC
	

	              }
	
	
	

	              cag-IdentityList-r16 SEQUENCE (SIZE (1..maxNPN-r16)) OF CAG-IdentityInfo-r16 {
	1 entry
	
	

	                CAG-IdentityInfo-r16[1] SEQUENCE {
	
	entry 1
	

	                  cag-Identity-r16
	2
	CAG ID is coded as a 32 bit BITSTRING
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        trackingAreaCode-r16
	TAC of NR Cell 4
	
	

	        cellIdentity-r16
	Cell Identity of NR Cell 4
	
	

	        cellReservedForOperatorUse-r16
	notReserved
	
	

	      }
	
	
	

	     }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



