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[Start of change]
22.2.13	NB-IoT / NTN / Multi-TAC
22.2.13.1	Test Purpose (TP)
(1)
with { UE in EMM-REGISTERED/RRC-IDLE and UE finds a cell which provides access by NB-IoT NTN RAT }
ensure that {
  when { systemInformationBlockType1-NB broadcast more than one TAC per PLMN }
    then { UE forwards the trackingAreaList to upper layers for mobility management procedure }
            }

22.2.13.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 36.331 clauses 5.2.2.7 and 6.7.2. Unless otherwise stated these are Rel-17 requirements.
[TS 36.331, clause 5.2.2.7]
Upon receiving the SystemInformationBlockType1-NB, the UE shall:
…
1>	else:
2>	in the remainder of the procedures use plmn-IdentityList, trackingAreaCode, trackingAreaList and cellIdentity for the cell as received in the cellAccessRelatedInfo;
1>	if the frequency band indicated in the freqBandIndicator is part of the frequency bands supported by the UE; or
1>	if one or more of the frequency bands indicated in the multiBandInfoList are part of the frequency bands supported by the UE:
2>	forward the cellIdentity to upper layers;
2>	forward the trackingAreaCode to upper layers;
2>	forward the trackingAreaList to upper layers, if present;
[TS 36.331, clause 6.7.2]
	trackingAreaList
A list of tracking area codes for the PLMN listed.
For the first entry in plmn-IdentityList-v1700: If this field is present, the list of tracking area codes include the tracking area code in trackingAreaCode-r13 and the tracking area codes in trackingAreaList. If this field is absent, only trackingAreaCode-r13 applies.
For other entries in plmn-IdentityList-v1700: If this field is present, the list of tracking area codes include the tracking area codes in trackingAreaList. If this field is absent, the list of tracking area codes of the preceding entry in plmn-IdentityList-v1700 applies.
The total number of signalled tracking area codes across all PLMNs cannot be more than maxTAC-NB-r17.



22.2.13.3	Test description
22.2.13.3.1	Pre-test conditions
System Simulator:
-	Ncell 1 and Ncell 11 as specified in TS 36.508 [18] clause 8.1.4.1.2 are configured.
-	System information combination 9 as defined in TS 36.508 [18] clause 8.1.4.3.1.1 is used for both cells.
UE:
-	The UE is in Automatic PLMN selection mode.
-	The pre-configured UE location is defined in TS 36.508 [18] Clause 4.13.
Preamble:
-	The UE is in State 3-NB Registered, Idle Mode on Ncell 1 according to TS 36.508 [18].
22.2.13.3.2	Test procedure sequence
Table 22.2.13.3.2-1 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution. The configuration marked "T1" is applied at the point indicated in the Main behaviour description in Table 22.2.13.3.2-2. Cell powers are chosen for a serving cell and a non-suitable “Off” cell as defined in TS 36.508 [18].
Table 22.2.13.3.2-1: Ncell configuration changes over time
	
	Parameter
	Unit
	Ncell 1
	Ncell 11
	Remarks

	T0
	NRS EPRE
	dBm/15kHz
	-85
	“Off”
	Power level “Off” is defined in TS 36.508 Table 6.2.2.1-1

	T1
	NRS EPRE
	dBm/15kHz
	“Off”
	-85
	Power level “Off” is defined in TS 36.508 Table 6.2.2.1-1



Table 22.2.13.3.2-2: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	SS adjusts Ncell levels according to row T1 of table 22.2.13.3.2-1.
	-
	-
	-
	-

	2
	Check: Does the UE send an RRCConnectionRequest-NB on Ncell 11 within 3 minutes?
	-->
	RRCConnectionRequest-NB
	1
	F

	3
	Check: Does the 'Test procedure to check UE response to Paging for Control Plane CIoT MT access' as described in TS 36.508 [18], clause 8.1.5A.2 take place on Ncell 11?
	-
	-
	1
	-



22.2.13.3.3	Specific message contents
Table 22.2.13.3.3-1: SystemInformationBlockType1-NB for Ncell 1 (preamble and all steps, table 22.2.13.3.2-2)
	Derivation Path: TS 36.508 [18], Table 8.1.4.3.2-3

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1-NB ::= SEQUENCE {
	
	
	

	  nonCriticalExtension SEQUENCE {
	
	
	

	    nonCriticalExtension SEQUENCE {
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        nonCriticalExtension SEQUENCE {
	
	
	

	          nonCriticalExtension SEQUENCE {
	
	
	

	            nonCriticalExtension SEQUENCE {
	
	
	

	              cellAccessRelatedInfo-NTN-r17 SEQUENCE {
	
	
	

	                cellBarred-NTN-r17
	notBarred
	
	

	                plmn-IdentityList-v1700 SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-IdentityInfo-NB-v1700 SEQUENCE
	1 entry
	
	

	                  PLMN-IdentityInfo-NB-v1700[1] SEQUENCE {
	
	Entry 1
	

	                    trackingAreaList-r17 SEQUENCE (SIZE (1..maxTAC-NB-r17)) OF TrackingAreaCode SEQUENCE {
	2 entries
	
	

	                      TrackingAreaCode[1]
	TAC-1
	Entry 1
	

	                      TrackingAreaCode[2]
	TAC-2
	Entry 2
	

	                    }
	
	
	

	                  }
	
	
	

	                }
	
	
	

	              }
	
	
	

	              nonCriticalExtension
	Not present
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 22.2.13.3.3-2: SystemInformationBlockType31-NB for Ncell 11 (preamble and all steps, table 22.2.13.3.2-2)
	Derivation Path: TS 36.508 [18], Table 8.1.4.3.3-10

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType31-NB-r17 ::= SEQUENCE {
	
	
	

	  servingSatelliteInfo-r17 SEQUENCE {
	
	
	

	    ephemerisInfo-r17 CHOICE {
	
	
	

	      stateVectors SEQUENCE {
	
	
	GSO

	        positionX-r17
	-23550424
	
	

	        positionY-r17
	22301093
	
	

	        positionZ-r17
	0
	
	

	      }
	
	
	

	      orbitalParameters SEQUENCE {
	
	
	NGSO

	        semiMajorAxis-r17
	FFS
	
	

	        eccentricity-r17
	FFS
	
	

	        periapsis-r17
	FFS
	
	

	        longitude-r17
	FFS
	
	

	        inclination-r17
	FFS
	
	

	        anomaly-r17
	FFS
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	  servingSatelliteInfo-r17
	Refer to TS 36.508 Cl. 6.3.5.2
	
	NGSO

	}
	
	
	



	Condition
	Explanation

	GSO
	Geosynchronous Orbit scenario

	NGSO
	Non-geosynchronous Orbit scenario



[Skip unchanged text]
22.5.23	NB-IoT / NTN / GNSS position reporting / reject cause #78 "PLMN not allowed to operate at the present UE location"
22.5.23.1	Test Purpose (TP)
(1)
with { UE has sent an ATTACH REQUEST message }
ensure that {
  when { UE receives an ATTACH REJECT message with the reject cause set to "PLMN not allowed to operate at the present UE location" }
    then { UE sets the EPS update status to EU3 ROAMING NOT ALLOWED, UE deletes the GUTI, last visited registered TAI, TAI list and eKSI, UE resets the registration attempt counter, UE enters the state EMM-DEREGISTERED.PLMN-SEARCH and perform a PLMN selection }
            }

22.5.23.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 24.301 clauses 4.11.2 and 5.5.1.2.5. Unless otherwise stated these are Rel-17 requirements.
[TS 24.301, clause 4.11.2]
The UE may be rejected with EMM cause #78 in ATTACH REJECT message, TRACKING AREA UPDATE REJECT message or DETACH REQUEST message. The EMM cause #78 is applicable for the UE only when the UE is accessing a PLMN using a satellite E-UTRAN access.
For the satellite E-UTRAN access the UE shall store a list of "PLMN not allowed to operate at the present UE location". Each entry in the list consists of:
a)	PLMN identity of the PLMN which sent a message including EMM cause value #78 "PLMN not allowed to operate at the present UE location" via the satellite E-UTRAN access technology;
b)	geographical location, if known by the UE, where the EMM cause value #78 was received over the satellite E-UTRAN access technology; and
c)	if the geographical location exists, a UE implementation specific distance value.
Before storing a new entry in the list, the UE shall delete any existing entry with the same PLMN identity. Upon storing a new entry, the UE starts a timer instance associated with the entry with an implementation specific value that shall not be set to a value smaller than the timer value indicated by the network in the Lower bound timer value IE, if any. If the Lower bound timer value IE was not provided by the network, the value of the timer shall be set based on the UE implementation
The UE is allowed to access a PLMN via the satellite E-UTRAN access technology which is part of the list of "PLMNs not allowed to operate at the present UE location" if:
a)	the current UE location is known, a geographical location is stored for the entry of this PLMN, and the distance from location where EMM cause value #78 was received to the current UE location is smaller than a UE implementation specific value:
b)	the timer associated with the entry of this PLMN has expired; or
c)	the access is for emergency services (see 3GPP TS 23.122 [5] for further details).
NOTE:	When the UE is accessing network for emergency services, it is up to operator and regulatory policies whether the network needs to determine if the UE is in a location where network is not allowed to operate. 
The list shall accommodate three or more entries. The maximum number of entries is an implementation decision. When the list is full and a new entry has to be inserted, the oldest entry shall be deleted.
Each entry shall be removed if for the entry:
a)	the UE successfully registers via the satellite E-UTRAN access technology to the PLMN stored in the entry except when the UE is attached for emergency bearer services; or
b)	the timer instance associated with the entry expires.
The UE may remove an entry in the list, if the UE's current location is known, a geographical is stored for the entry of this PLMN, and the distance from location where EMM cause value #78 was received to the current UE location is larger than the UE implementation specific value.
If the UE is in EMM-DEREGISTERED.LIMITED-SERVICE state and an entry from the list of "PLMNs not allowed to operate at the present UE location" is removed, the UE shall perform PLMN selection according to 3GPP TS 23.122 [6]When the UE is switched off, the UE shall keep the list of "PLMNs not allowed to operate at the present UE location" in its non-volatile memory together with the SUPI from the USIM. The UE shall delete the list of "PLMNs not allowed to operate at the present UE location" if the USIM is removed.
If the UE is switched off when the timer instance associated with the entry in the list is running, the UE shall behave as follows when the UE is switched on and the USIM in the UE remains the same:
	let t1 be the time remaining for timer instance associated with the entry in the list to timeout at switch off and let t be the time elapsed between switch off and switch on. If t1 is greater than t, then the timer shall be restarted with the value t1 – t. If t1 is equal to or less than t, then the timer need not be restarted and considered expired. If the UE is not capable of determining t, then the UE shall restart the timer with the value t1.
[TS 24.301, clause 5.5.1.2.5]
If the attach request cannot be accepted by the network, the MME shall send an ATTACH REJECT message to the UE including an appropriate EMM cause value.
…
In NB-S1 mode or WB-S1 mode via satellite E-UTRAN access, if the attach request is from a UE via a satellite E-UTRA cell and the network using the User Location Information provided by the eNodeB (see 3GPP TS 36.413 [23]), is able to determine that the UE is in a location where the network is not allowed to operate, the network shall set the EMM cause value in the ATTACH REJECT message to #78 "PLMN not allowed to operate at the present UE location".
…
Furthermore, the UE shall take the following actions depending on the EMM cause value received in the ATTACH REJECT message.
…
#78	(PLMN not allowed to operate at the present UE location).
	This cause value received from a non-satellite E-UTRA cell is considered as an abnormal case and the behaviour of the UE is specified in clause 5.5.1.2.6.
	The UE shall set the EPS update status to EU3 ROAMING NOT ALLOWED (and shall store it according to clause 5.1.3.3) and shall delete any GUTI, last visited registered TAI, TAI list and eKSI. Additionally, the UE shall reset the registration attempt counter. The UE shall store the PLMN identity and, if it is known, the current geographical location in the list of "PLMNs not allowed to operate at the present UE location", start a corresponding timer instance (see clause 4.11.2) and shall enter state EMM-DEREGISTERED.PLMN-SEARCH and perform a PLMN selection according to 3GPP TS 23.122 [6].
	If the UE is operating in single-registration mode, the UE shall in addition handle the 5GMM parameters 5GMM state, 5GS update status and registration attempt counter as specified in 3GPP TS 24.501 [54] for the case when the initial registration procedure performed over 3GPP access is rejected with the 5GMM cause with the same value.

Other values are considered as abnormal cases. The behaviour of the UE in those cases is specified in clause 5.5.1.2.6.
22.5.23.3	Test description
22.5.23.3.1	Pre-test conditions
System Simulator:
-	Ncell 50 (PLMN1, HPLMN) and Ncell 62 (PLMN2, visited PLMN belongs to TAI-7, MCC=001 MNC=02) are configured according to Table 8.1.4.2-3 and Table 8.1.4.2-5 in TS 36.508 [18].
-	System information combination 9 as defined in TS 36.508 [18] clause 8.1.4.3.1.1 is used for both cells.
UE:
-	The UE is in Automatic PLMN selection mode.
-	The UE is previously registered on Ncell 50 and the UE is last authenticated and registered using default message contents according to TS 36.508 [18].
-	The preconfigured UE location is defined in TS 36.508 [18] Clause 4.13.
Preamble:
-	The UE is in State 1-NB switched off according to TS 36.508 [18].
22.5.23.3.2	Test procedure sequence
Table 22.5.23.3.2-1 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution. The configuration marked "T1" is applied at the point indicated in the Main behaviour description in Table 22.5.23.3.2-2. Cell powers are chosen for a serving cell and a non-suitable “Off” cell as defined in TS 36.508 [18].
Table 22.5.23.3.2-1: Ncell configuration changes over time
	
	Parameter
	Unit
	Ncell 50
	Ncell 62
	Remarks

	T0
	NRS EPRE
	dBm/15kHz
	-85
	“Off”
	Power level “Off” is defined in TS 36.508 Table 6.2.2.1-1

	T1
	NRS EPRE
	dBm/15kHz
	-85
	-73
	



Table 22.5.23.3.2-2: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	The following messages are to be observed on Ncell 50 unless explicitly stated otherwise.
	-
	-
	-
	-

	1
	The UE is switched on.
	-
	-
	-
	-

	2
	The UE transmits an ATTACH REQUEST message.
	-->
	ATTACH REQUEST
	-
	-

	3
	The SS transmits an ATTACH REJECT message including EMM cause = "PLMN not allowed to operate at the present UE location".
	<--
	ATTACH REJECT
	-
	-

	4
	The SS releases the RRC connection.
	-
	-
	-
	-

	5
	SS adjusts Ncell levels according to row T1 of table 22.5.23.3.2-1.
	-
	-
	-
	-

	-
	The following messages are to be observed on Ncell 62 unless explicitly stated otherwise.
	-
	-
	-
	-

	6
	Check: Does the UE transmit an ATTACH REQUEST message? 
	-->
	ATTACH REQUEST
	 1
	P

	7
	Steps 5 to 14b1 of the registration procedure described in TS 36.508 [18] subclause 8.1.5.2.3 are performed on Ncell 62.
	-
	-
	-
	-

	8
	The SS transmits an RRCConnectionRelease-NB message to move to RRC_IDLE state.
	-
	-
	-
	-

	9
	Make the UE delete the list of PLMNs not allowed to operate at the present UE location. (Note 1)
	-
	-
	-
	-

	Note 1: This could be done by an MMI/AT command.



22.5.23.3.3	Specific message contents
Table 22.5.23.3.3-1: Message ATTACH REJECT (step 3, Table 22.5.23.3.2-2)
	Derivation path: TS 36.508 [18], Table 8.1.7 

	Information Element
	Value/Remark
	Comment
	Condition

	EMM cause
	01001110
	#78 "PLMN not allowed to operate at the present UE location" 
	

	ESM message container
	Not present
	
	



Table 22.5.23.3.3-2: Message ATTACH REQUEST (step 6, Table 22.5.23.3.2-2)
	Derivation path: TS 36.508 [18], Table 8.1.7

	Information Element
	Value/Remark
	Comment
	Condition

	Old GUTI or IMSI
	IMSI-1
	GUTI has been deleted after receiving ATTACH REJECT at step 3; only IMSI is available.
	

	Last visited registered TAI
	Not present
	TAI has been deleted after receiving ATTACH REJECT at step 3.
	



Table 22.5.23.3.3-3: SystemInformationBlockType31-NB on Ncell 62 (preamble and all steps, Table 22.5.23.3.2-2)
	Derivation Path: TS 36.508 [18], Table 8.1.4.3.3-10 with conition NGSO

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType31-r17 ::= SEQUENCE {
	
	
	

	  servingSatelliteInfo-r17 SEQUENCE {
	
	
	

	      orbitalParameters SEQUENCE {
	
	
	

	        semiMajorAxis-r17
	FFS
	
	

	        eccentricity-r17
	FFS
	
	

	        periapsis-r17
	FFS
	
	

	        longitude-r17
	FFS
	
	

	        inclination-r17
	FFS
	
	

	        anomaly-r17
	FFS
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	  servingSatelliteInfo-r17
	Refer to TS 36.508 Cl. 6.3.5.2
	
	NGSO

	}
	
	
	



	Condition
	Explanation

	GSO
	Geosynchronous Orbit scenario

	NGSO
	Non-geosynchronous Orbit scenario



[End of change]
