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<Beginning of changes>
9.4		Non-Terrestrial Network               
9.4.1	5GS mobility management for Non-Terrestrial Network
9.4.1.1	NTN / GNSS position reporting / reject cause #78 "PLMN not allowed to operate at the present UE location"
9.4.1.1.1	Test Purpose (TP)
(1)
with { UE has sent an REGISTRATION REQUEST message }
ensure that {
  when { UE receives an REGISTRATION REJECT message with the reject cause #78 set to "PLMN not allowed to operate at the present UE location" }
    then { UE sets the 5GS update status to 5U3 ROAMING NOT ALLOWED, UE deletes the 5G-GUTI, last visited registered TAI, TAI list and ngKSI, UE resets the registration attempt counter, UE enters the state 5GMM-DEREGISTERED.PLMN-SEARCH and perform a PLMN selection }
            }

9.4.1.1.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 23.122 clause 3.1, TS 24.501 clauses 4.23.2 and TS5.5.1.2.5. Unless otherwise stated these are Rel-17 requirements.
[bookmark: _Hlk149252176][TS 23.122 clause 3.1]
…
[bookmark: _Hlk149252162]To prevent repeated attempts to obtain service on a PLMN through satellite NG-RAN or satellite E-UTRAN access technology, when the MS receives an integrity protected reject message with cause value #78 "PLMNs not allowed to operate at the present UE location" from a satellite NG-RAN cell or a satellite E-UTRAN cell, the MS maintains a list of "PLMNs not allowed to operate at the present UE location" in which it stores the PLMN ID of the rejecting PLMN, the current geographical location, if known by the MS. A timer is started when the PLMN ID of the rejecting PLMN is added to the list of "PLMNs not allowed to operate at the present UE location". If the geographical location exists, a MS implementation specific distance value needs to be stored. An entry in the list is deleted if the timer associated to the entry expires or the MS successfully registers to the PLMN stored in the entry. An entry in the list may be deleted if the current UE location is known, a geographical location is stored for the entry of this PLMN, and the distance to the current UE location is larger than a UE implementation specific value. For details see 3GPP TS 24.501 [64] and 3GPP TS 24.301 [23A].
NOTE 1:	The list of "PLMNs not allowed to operate at the present UE location" is provided to the AS, see 3GPP TS 38.304 [61].
In automatic PLMN selection mode, if the MS detects a PLMN in satellite NG-RAN access technology which is part of the list of "PLMNs not allowed to operate at the present UE location" the MS shall consider the PLMN as PLMN selection candidate for satellite NG-RAN access technology only if the current MS location is known, a geographical location is stored for the entry of this PLMN, and the distance to the current MS location is larger than a MS implementation specific value.
…
[bookmark: _Toc146298111][TS 24.501, clause 4.23.2]
For 3GPP satellite NG-RAN the UE shall store a list of "PLMNs not allowed to operate at the present UE location". Each entry consists of:
a)	the PLMN identity of the PLMN which sent a message including 5GMM cause value #78 "PLMN not allowed to operate at the present UE location" via satellite NG-RAN access technology; and
b)	the geographical location, if known by the UE, where 5GMM cause value #78 was received on satellite NG-RAN 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 attempt to access a PLMN via satellite NG-RAN access technology which is part of the list of "PLMNs not allowed to operate at the present UE location" only if:
[bookmark: _Hlk88048571]a)	the current UE location is known, a geographical location is stored for the entry of this PLMN, and the distance to the current UE location is larger 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 satellite NG-RAN access technology to the PLMN stored in the entry except when the UE registers for emergency services; or
b)	the timer instance associated with the entry expires.
The UE may delete the entry in the list, if the current UE location is known, a geographical location is stored for the entry of this PLMN, and the distance to the current UE location is larger than a UE implementation specific value. 
If the UE is in 5GMM-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 [5].
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. 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.
[bookmark: _Toc146298310][TS 24.501, clause 5.5.1.2.5]
If the initial registration request cannot be accepted by the network, the AMF shall send a REGISTRATION REJECT message to the UE including an appropriate 5GMM cause value.
…
If the REGISTRATION REJECT message with 5GMM cause #76 or #78 was received without integrity protection, then the UE shall discard the message. If the REGISTRATION REJECT message with 5GMM cause #62 was received without integrity protected, the behaviour of the UE is specified in subclause 5.3.20.2.
Based on operator policy, if the initial registration request is rejected due to core network redirection for CIoT optimizations, the network shall set the 5GMM cause value to #31 "Redirection to EPC required".
NOTE 1:	The network can take into account the UE's S1 mode capability, the EPS CIoT network behaviour supported by the UE or the EPS CIoT network behaviour supported by the EPC to determine the rejection with the 5GMM cause value #31 "Redirection to EPC required".
…
If the UE's initial registration request is via a satellite NG-RAN cell and the network using the User Location Information provided by the NG-RAN, see 3GPP TS 38.413 [31], is able to determine that the UE is in a location where the network is not allowed to operate, the network shall set the 5GMM cause value in the REGISTRATION REJECT message to #78 "PLMN not allowed to operate at the present UE location".
NOTE 5:	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.
…
If the AMF received multiple TAIs from the satellite NG-RAN as described in 3GPP TS 23.501 [8], and determines that, by UE subscription and operator's preferences, all of the received TAIs are forbidden for roaming or for regional provision of service, the AMF shall include the TAI(s) in:
a)	the Forbidden TAI(s) for the list of "5GS forbidden tracking areas for roaming" IE; or
b)	the Forbidden TAI(s) for the list of "5GS forbidden tracking areas for regional provision of service" IE; or
c)	both;
in the REGISTRATION REJECT message.
Regardless of the 5GMM cause value received in the REGISTRATION REJECT message via satellite NG-RAN,
-	if the UE receives the Forbidden TAI(s) for the list of "5GS forbidden tracking areas for roaming" IE in the REGISTRATION REJECT message and if the TAI(s) included in the IE is not part of the list of "5GS forbidden tracking areas for roaming", the UE shall store the TAI(s) included in the IE, if not already stored, into the list of "5GS forbidden tracking areas for roaming"; and
-	if the UE receives the Forbidden TAI(s) for the list of "5GS forbidden tracking areas for regional provision of service" IE in the REGISTRATION REJECT message and if the TAI(s) included in the IE is not part of the list of "5GS forbidden tracking areas for regional provision of service", the UE shall store the TAI(s) included in the IE, if not already stored, into the list of "5GS forbidden tracking areas for regional provision of service".
Furthermore, the UE shall take the following actions depending on the 5GMM cause value received in the REGISTRATION REJECT message.
. . . 
#78	(PLMN not allowed to operate at the present UE location).
	This cause value received from a non-satellite NG-RAN cell is considered as an abnormal case and the behaviour of the UE is specified in subclause 5.5.1.2.7.
	The UE shall set the 5GS update status to 5U3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.2.2) and shall delete 5G-GUTI, last visited registered TAI, TAI list and ngKSI. 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" and shall start a corresponding timer instance (see subclause 4.23.2). The UE shall enter state 5GMM-DEREGISTERED.PLMN-SEARCH and perform a PLMN selection according to 3GPP TS 23.122 [5].
	If the message was received via 3GPP access and the UE is operating in single-registration mode, the UE shall handle the EMM parameters EMM state, EPS update status, 4G-GUTI, TAI list, eKSI and attach attempt counter as specified in 3GPP TS 24.301 [15] for the case when the EPS attach procedure is rejected with the EMM cause with the same value.
. . . 
Other values are considered as abnormal cases. The behaviour of the UE in those cases is specified in subclause 5.5.1.2.7.
[TS 24.501, clause 5.4.5.3.2]
In 5GMM-CONNECTED mode, the AMF initiates the NAS transport procedure by sending the DL NAS TRANSPORT message, as shown in figure 5.4.5.3.2.1.
In case a) in subclause 5.4.5.3.1, i.e. upon reception from an SMF of a 5GSM message without an N1 SM delivery skip allowed indication for a UE or a 5GSM message with an N1 SM delivery skip allowed indication for a UE in the 5GMM-CONNECTED mode, the AMF shall:
a)	include the PDU session information (PDU session ID) in the PDU session ID IE;
b)	set the Payload container type IE to "N1 SM information"; and
c)	set the Payload container IE to the 5GSM message.
…
In case i1) in subclause 5.4.5.3.1, i.e. upon sending a single uplink 5GSM message which was not forwarded because the UE is registered to a PLMN via a satellite NG-RAN cell that is not allowed to operate at the present UE location, the AMF shall:
a)	include the PDU session ID in the PDU session ID IE;
b)	set the Payload container type IE to "N1 SM information";
c)	set the Payload container IE to the 5GSM message which was not forwarded; and
d)	set the 5GMM cause IE to the 5GMM cause #78 "PLMN not allowed to operate at the present UE location".
[bookmark: _Toc20232663][bookmark: _Toc27746756][bookmark: _Toc36212938][bookmark: _Toc36657115][bookmark: _Toc45286779][bookmark: _Toc51948048][bookmark: _Toc51949140][bookmark: _Toc146298288][TS 24.501, clause 5.4.5.3.3]
Upon reception of a DL NAS TRANSPORT message, the UE shall stop the timer T3346 if running.
Upon reception of a DL NAS TRANSPORT message, if the Payload container type IE is set to:
a)	"N1 SM information" and the 5GMM cause IE is not included in the DL NAS TRANSPORT message, the 5GSM message in the Payload container IE and the PDU session ID are handled in the 5GSM procedures specified in clause 6;
…
g)	"N1 SM information" and:
…
5a)	the 5GMM cause IE is set to the 5GMM cause #78 "PLMN not allowed to operate at the present UE location", the UE passes to the 5GSM sublayer an indication that the 5GSM message was not forwarded because the UE is registered to a PLMN via a satellite NG-RAN cell that is not allowed to operate at the present UE location along with the 5GSM message from the Payload container IE of the DL NAS TRANSPORT message;
[TS 24.501, clause 5.1.3.2.2]
In order to describe the detailed UE behaviour, the 5GS update (5U) status pertaining to a specific subscriber is defined.
If the UE is not operating in SNPN access operation mode (see 3GPP TS 23.501 [8]), the 5GS update status is stored in a non-volatile memory in the USIM if the corresponding file is present in the USIM, else in the non-volatile memory in the ME, as described in annex C.
If the UE is operating in SNPN access operation mode, the 5GS update status for each SNPN whose SNPN identity is included in the "list of subscriber data" configured in the ME (see 3GPP TS 23.122 [5]) is stored in the non-volatile memory in the ME as described in annex C.
The 5GS update status value is changed only after the execution of a registration, network-initiated de-registration, 5GS based primary authentication and key agreement, service request, paging procedure or due to change in the current TAI which does not belong to the current registration area while T3346 is running.
…
5U3: ROAMING NOT ALLOWED
	The last registration, service request, or registration for mobility or periodic registration update attempt was correctly performed, but the answer from the AMF was negative (because of roaming or subscription restrictions).
9.4.1.1.3	Test description
9.4.1.1.3.1	Pre-test conditions
System Simulator:
NGC Cell ANR Cell 1 and NGC Cell GNR Cell 31 as specified in TS 38.508-1 [4] Table 6.3.2.2-14.4.2.1.
System information combination NR-29 as defined in TS 38.508-1 [4] clause 4.4.3.1.2 is used in NGC NR cells.
UE:
	The UE is in Automatic PLMN selection mode.
-	The pre-configured UE location is defined in TS 38.508-1 [4] Clause 4.5C.
Preamble:
-	The UE is registered to NGC Cell A NR Cell 1 and then Switched OFF (State 0N-B) as defined in TS 38.508-1 [4] Table
4.4A.2-0.
9.4.1.1.3.2	Test procedure sequence
Table 9.4.1.1.3.2-1illustrates 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 9.4.1.1.3.2-2. Cell powers are chosen for a serving cell and a non-suitable “Off” cell as defined in TS 38.508-1 [4].
[bookmark: _Hlk159430100]Table 9.4.1.1.3.2-1: VOIDNcell configuration changes over time
	 
	Parameter
	Unit
	NR Cell 1
	NR Cell 31
	Remarks

	T0
	SS/PBCH
SSS EPRE
	dBm/SCS
	-88
	"Off"
	Power level “Off” is defined in TS 38.508-1 Table 6.2.2.1-3

	T1
	SS/PBCH
SSS EPRE
	dBm/SCS
	"Off"
	-88
	Power level “Off” is defined in TS 38.508-1 Table 6.2.2.1-3



Table 9.4.1.1.3.2-2: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	The following messages are to be observed on NGC Cell GNR Cell 1 unless explicitly stated otherwise.
	-
	-
	-
	-

	1
	SS adjusts NR cell levels according to row T0 of table 9.4.1.1.3.2-1.
The SS configures
- NGC Cell G as “Serving Cell”
- NGC Cell A as “Non-suitable "Off" cell”
	
	
	
	

	2
	The UE is switched on.
	-
	-
	-
	-

	3-14
	Steps 2-13 of Table 4.5.2.2-2 of the generic procedure in TS 38.508-1 [4] are performed
	-
	-
	-
	-

	15
	The SS transmits a REGISTRATION REJECT message, 5GMM cause value = #78  "PLMN not allowed to operate at the present UE
location"
	<--
	REGISTRATION REJECT
	-
	-

	16
	The SS releases the RRC connection.
	-
	-
	-
	-

	17
	Check: Does the UE transmit the REGISTRATION REQUEST message on NGC Cell GNGC Cell 1 in the next 30 seconds?
	-->
	REGISTRATION REQUEST
	-1
	-F

	-
	The following messages are to be observed on NR NGC CellCell 31 A unless explicitly stated otherwise.
	-
	-
	-
	-

	18
	SS adjusts NR cell levels according to row T1 of table 9.4.1.1.3.2-1.
The SS configures
- NGC Cell A as “Serving Cell”
- NGC Cell G as “Non-suitable "Off" cell”
	
	
	
	

	19
	Check: Does the UE transmit the REGISTRATION REQUEST message on NGC Cell ANGC Cell 31 in the next 30 seconds?
	-->
	REGISTRATION REQUEST
	1
	P

	20-30
	Steps 5-15 of Table 4.5.2.2-2 of the generic procedure in TS 38.508-1 [4] are performed on NGC Cell ANGC Cell 31
	-
	-
	-
	-

	31
	SS transmits an RRCRelease
Message to move NR RRC_IDLE state
	<--
	NR RRC: RRCRelease
	-
	-

	32
	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.



9.4.1.1.3.3	Specific message contents
Table 9.4.1.1.3.3-1: Message REGISTRATION REJECT (step 15, Table 9.4.1.1.3.2-1)
	Derivation path: TS 38.508-1 [4] Table 4.7.1-9

	Information Element
	Value/Remark
	Comment
	Condition

	5GMM cause
	01001110
	#78 "PLMN not allowed to operate at the present UE
location"
	

	Lower bound timer value
	01100001
	30 seconds
	



Table 9.4.1.1.3.3-2: Message REGISTRATION REQUEST (step 17, Table 9.4.1.1.3.2-1)
	Derivation path: TS 38.508-1 [4] Table 4.7.1-6

	Information Element
	Value/Remark
	Comment
	Condition

	5GS mobile identity
	‘001’B
	5GS mobile
identity is SUCI,
5G-GUTI has been deleted after receiving registration reject at step 19
	

	Last visited registered TAI
	Not present
	TAI has been deleted after receiving registration reject at step 19
	

	ngKSI
	Not present
	ngKSI has been deleted after receiving registration reject at step 19
	



Table 9.4.1.1.3.3-3: SIB19 for on NGC Cells A and GNR cell 31 (Preamble and all steps)
	Derivation Path: TS 38.508-1 [6], Table 4.6.2-18C

	Information Element
	Value/remark
	Comment
	Condition

	SIB19-r17 ::= SEQUENCE {
	
	
	

	  NTN-Config-r17 ::= SEQUENCE {
	
	
	

	    EphemerisInfo-r17 ::= CHOICE {
	
	
	

	      positionVelocity-r17 SEQUENCE {
	
	
	GSO

	        positionX-r17
	-23550424
	
	

	        positionY-r17
	22301093
	
	

	        positionZ-r17
	0
	
	

	    }
	
	
	

	   }
	
	
	

	  }
	
	
	

	}
	
	
	



	Derivation Path: TS 38.508-1 [4], Table 4.6.2-18C

	Information Element
	Value/remark
	Comment
	Condition

	SIB19-r17 ::= SEQUENCE {
	
	
	

	  ntn-Config-r17 SEQUENCE {
	
	
	

	    ephemerisInfo-r17 
	Refer to the first and second in TS 38.508-1 [4] Table 6.3.4.1-1
	
	GSO

	   ephemerisInfo-r17 
	FFS
	
	NGSO

	  }
	
	
	

	}
	
	
	



	Condition
	Explanation

	GSO
	Geosynchronous Orbit scenario

	NGSO
	Non-geosynchronous Orbit scenario



<Unchanged Sections Omitted >
<Unchanged Sections Omitted >
<End of Changes >
