3GPP TSG-RAN5 Meeting # 103	R5-242542
 Fukuoka City, Fukuoka, JP,  20th May 2024 - 24th May 2024
	CR-Form-v12.3

	CHANGE REQUEST

	

	
	
	CR
	
	rev
	-
	Current version:
	17.6.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	



	

	Title:	
	Introduction of new TC NR-NTN - TC TAI(s) not allowed / forbidden TAI(s) 

	
	

	Source to WG:
	

	Source to TSG:
	R5

	
	

	Work item code:
	
	
	Date:
	2024/05/01

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-17

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19) 
Rel-20	(Release 20)

	
	

	Reason for change:
	Test case 9.4.1.3 needs to be added as per NTN WP.

	
	

	Summary of change:
	Added test case 9.4.1.3

	
	

	Consequences if not approved:
	WP will remain incomplete.

	
	

	Clauses affected:
	9.4.1.3 (New)

	
	

	
	Y
	N
	
	

	Other specs
	
	
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	
	 Test specifications
	TS/TR 38.523-2 CR 0470

	(show related CRs)
	
	
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	TTCN Impact

	
	

	This CR's revision history:
	










<Beginning of changes>
9.4.1.3	NTN / TAI(s) not allowed / forbidden TAI(s) in the Registration Accept message
9.4.1.3.1	Test Purpose (TP)
(1)
with { UE in 5GMM-REGISTERED/5GMM-IDLE and UE finds a suitable cell provided by NR NTN RAT }
ensure that{
	
  when {  SS sends a REGISTRATION REJECT message to UE including an appropriate 5GMM cause value #12 (Tracking area not allowed)}
		then { UE stores the TAI(s) in the appropriate Forbidden Area list and removes the TAI(s) from Registration Area if present.}

(2)

with { UE is in 5GMM-DEREGISTERED.LIMITED-SERVICE state and UE finds a suitable cell provided by NR NTN RAT}
ensure that {
  when { UE selects a cell  which provided access by NR NTN RAT and not belonging to one of the TAIs in the list of "forbidden tracking areas " }
    then { UE attempts to registration }
            }

9.4.1.3.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 24.501 clause 4.23.5 and TS23.501 clauses 5.4.11.8 
Handling of the list of "5GS forbidden tracking areas for roaming" and the list of "5GS forbidden tracking areas for regional provision of service" is specified in clause 5.3.13.
Unless otherwise stated these are Rel-17 requirements. 
[bookmark: _Toc162977583][24.501, clause 4.23.5]
When a UE camps on a satellite NG-RAN cell, the UE may receive multiple TACs from the lower layers. The UE shall construct TAIs from the multiple TACs (i.e. concatenate the identity of the current PLMN and each of the TACs) and select a TAI as follows:
[bookmark: _Hlk93352061]a)	if at least one TAI belongs to the current registration area of the UE, the UE shall select a TAI which belongs to the current registration area of the UE according to the followings.
	If there are multiple TAIs which belong to the current registration area of the UE, the UE shall select a TAI as follows:
1)	if there is a TAI which belongs to the list of "allowed tracking area" (if any) and does not belong to the list of "non-allowed tracking areas" (if any), the UE shall select a TAI which belongs to the list of "allowed tracking area" (if any) and does not belong to the list of "non-allowed tracking areas" (if any). In this case, if there are multiple TAIs which belong to the list of "allowed tracking area" (if any) and does not belong to the list of "non-allowed tracking areas" (if any), then the UE shall consider each of these TAIs equal and select a TAI in an implementation-specific way (e.g. taking into account LADN service area information). If these multiple TAIs contain the previous current TAI, the current TAI can be left unchanged.
2)	if there is no TAI which belongs to the list of "allowed tracking area" (if any) and does not belong to the list of "non-allowed tracking areas" (if any) or neither the list of "allowed tracking area" nor the list of "non-allowed tracking areas" is available, then the UE shall consider each of these TAIs equal and select a TAI in an implementation-specific way (e.g. taking into account LADN service area information). If these multiple TAIs contain the previous current TAI, the curren TAI can be left unchanged.
[bookmark: _Hlk95255298]. . . .
b)	if no TAI belongs to the current registration area of the UE and:
[bookmark: _Hlk95255714]1)	there is a TAI which belongs to neither the list of "5GS forbidden tracking areas for roaming" nor the list of "5GS forbidden tracking areas for regional provision of service", the UE shall select a TAI which belongs to neither the list of "5GS forbidden tracking areas for roaming" nor the list of "5GS forbidden tracking areas for regional provision of service". In this case, if there are multiple TAIs which belong to neither the list of "5GS forbidden tracking areas for roaming" nor the list of "5GS forbidden tracking areas for regional provision of service", then the UE shall consider each of these TAIs equal and select a TAI in an implementation-specific way.
2)	all TAIs belong to the list of "5GS forbidden tracking areas for roaming" or the list of "5GS forbidden tracking areas for regional provision of service", then the UE shall consider each of these TAIs equal and select a TAI in an implementation-specific way.
The UE shall consider the selected TAI as the current TAI. The UE shall select a TAI when:
a)	the UE receives multiple TACs from the lower layers; or
b)	the UE has received multiple TACs from the lower layers upon starting to camping on the current cell and the registration area, the list of "allowed tracking areas", the list of "non-allowed tracking areas", the list of "5GS forbidden tracking areas for roaming", or the list of "5GS forbidden tracking areas for regional provision of service" is updated.
Handling of the list of "5GS forbidden tracking areas for roaming" and the list of "5GS forbidden tracking areas for regional provision of service" is specified in clause 5.3.13.
[24.501, clause 5.3.13]
If the UE is not operating in SNPN access operation mode, the UE shall store a list of "5GS forbidden tracking areas for roaming", as well as a list of "5GS forbidden tracking areas for regional provision of service". Otherwise the UE shall store a list of "5GS forbidden tracking areas for roaming":
. . . 
Within the 5GS, these lists are managed independently per access type, i.e., 3GPP access or wireline access. These lists shall be erased when:
a)	the UE is switched off, the UICC containing the USIM is removed, an entry of the "list of subscriber data" with the subscribed SNPN identity identifying the current SNPN is updated or, if the UE supports access to an SNPN using credentials from a credentials holder, the entry of the "list of subscriber data" associated with the lists is updated; and
b)	periodically (with a period in the range 12 to 24 hours).
Over 3GPP access, when the lists are erased, the UE performs cell selection according to 3GPP TS 38.304 [28] or 3GPP TS 36.304 [25C]. A tracking area shall be removed from the list of "5GS forbidden tracking areas for roaming", as well as the list of "5GS forbidden tracking areas for regional provision of service", if the UE receives the tracking area in the TAI list or the Service area list of "allowed tracking areas" in REGISTRATION ACCEPT message or a CONFIGURATION UPDATE COMMAND message. The UE shall not remove the tracking area from "5GS forbidden tracking areas for roaming" or "5GS forbidden tracking areas for regional provision of service" if the UE is registered for emergency services.
In N1 mode over 3GPP access, the UE shall update the suitable list whenever a REGISTRATION REJECT, SERVICE REJECT or DEREGISTRATION REQUEST message is received with the 5GMM cause #12 "tracking area not allowed", #13 "roaming not allowed in this tracking area", or #15 "no suitable cells in tracking area", or a REGISTRATION ACCEPT or SERVICE ACCEPT message is received with the forbidden TAI(s).
. . . 
[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 initial registration request is rejected due to general NAS level mobility management congestion control, the network shall set the 5GMM cause value to #22 "congestion" and assign a value for back-off timer T3346.
In NB-N1 mode, if the registration request is rejected due to operator determined barring (see 3GPP TS 29.503 [20AB]), the network shall set the 5GMM cause value to #22 "congestion" and assign a value for back-off timer T3346.
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".
. . . . 
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 receives the initial registration request including the service-level device ID set to the CAA-level UAV ID in the Service-level-AA container IE and the AMF determines that the UE is not allowed to use UAS services via 5GS based on the user's subscription data and the operator policy, the AMF shall return a REGISTRATION REJECT message with 5GMM cause #79 (UAS services not allowed).
If the UE initiates the registration procedure for disaster roaming services and the AMF determines that it does not support providing disaster roaming services for the determined PLMN with disaster condition to the UE, then the AMF shall send a REGISTRATION REJECT message with 5GMM cause #80 (Disaster roaming for the determined PLMN with disaster condition not allowed).
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. . . . 
#12	(Tracking area not allowed).
	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.
	If:
1)	the UE is not operating in SNPN access operation mode, the UE shall store the current TAI in the list of "5GS forbidden tracking areas for regional provision of service" and enter the state 5GMM-DEREGISTERED.LIMITED-SERVICE. If the REGISTRATION REJECT message is not integrity protected, the UE shall memorize the current TAI was stored in the list of "5GS forbidden tracking areas for regional provision of service" for non-integrity protected NAS reject message; or
. . . 
	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, last visited registered TAI, TAI list, eKSI and attach attempt counter as specified in 3GPP TS 24.301 [15] for the case when the EPS attach request 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.
[23.501, clause 5.4.11.8] 
Forbidden Area functionality is supported as described in clause 5.3.4.1.1 with the modifications described below:
-	The AMF and the UE receive the broadcast TAI (if a single TAI is broadcast) or all broadcast TAIs (if multiple TAIs are broadcast) from the NG-RAN as described clause 5.4.11.7. The AMF considers the UE to be in a Forbidden Area if the only received TAI is forbidden or if all received TAIs are forbidden based on subscription data. The UE considers it is in a Forbidden Area if the only received TAI is forbidden, or if all received TAIs are forbidden and is not within a Forbidden Area in the case that at least one broadcast TAI is not forbidden.
-	If AMF receives multiple TAIs from the NG-RAN and determines that some, but not all of them are forbidden by subscription or by operator policy, the AMF shall send the forbidden TAI(s) to the UE as described in clauses 4.2.2.2 and 4.2.3 in TS 23.502 [3]. The UE stores the TAI(s) in the appropriate Forbidden Area list and removes the TAI(s) from Registration Area if present.
Service Area Restrictions functionality is supported as described in clause 5.3.4.1.2 with the modifications described below:
-	The AMF receives the broadcast TAI (if a single TAI is broadcast) or all broadcast TAIs (if multiple TAIs are broadcast) from the NG-RAN as described clause 5.4.11.7. The AMF provides the UE with Service Area Restrictions which consist of either Allowed Areas or Non-Allowed Areas, as described in clause 5.3.4.1.2. The UE and AMF consider the UE to be in a Non-Allowed Area if none of the broadcast TAIs is Allowed. The UE and AMF consider the UE to be in an Allowed Area if at least one broadcast TAI is allowed.
… 
9.4.1.3.3	Test description
9.4.1.3.3.1	Pre-test conditions
System Simulator:
-	NGC Cell A and NGC Cell B belonging to the same PLMN and belongs to different TAI in accordance with TS 38.508-1 [4] Table 6.3.2.2-1
-	System information combination NR-29 as defined in TS 38.508-1 [4] clause 4.4.3.1.2 is used in NGC 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 in state Switched OFF (state 0N-B) according to TS 38.508-1 [4].
-	NGC Cell A is set to “Serving Cell”.

9.4.1.3.3.2	Test procedure sequence
Table 9.4.1.3.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	[bookmark: _Hlk528162301][bookmark: OLE_LINK30]1
	[bookmark: OLE_LINK26][bookmark: OLE_LINK31]The SS configures:
- NGC Cell A as the "Serving cell ".
- NGC Cell B 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 = #12 "Tracking area not allowed".
	<--
	REGISTRATION REJECT
	-
	-

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

	[bookmark: OLE_LINK42][bookmark: _Hlk528162688]17
	Check: Does the UE transmit the REGISTRATION REQUEST message on NGC Cell A in the next 30 seconds?
	-->
	REGISTRATION REQUEST
	1
	F

	18
	[bookmark: OLE_LINK45]The SS reconfigures:
- NGC cell B as the "Serving cell".
- NGC cell A as a "Non-suitable "Off" cell".
	-
	-
	-
	-

	19
	Check: Does the UE transmit the REGISTRATION REQUEST message on NGC Cell B?
	-->
	REGISTRATION REQUEST
	2
	P

	20-26
	 Steps 5 to 11 from procedure in TS 38.508-1 [4] Table 4.5.2.2-2 are performed.
	-
	-
	-
	-



9.4.1.3.3.3	Specific message contents
Table 9.4.1.3.3.3-1: REGISTRATION REJECT (step 15, step 27, Table 9.1.5.1.11.3.2-1)
	Derivation path: TS 38.508-1 [4] table 4.7.1-9

	Information Element
	Value/remark
	Comment
	Condition

	5GMM cause
	‘00001100’B
	#12 “Tracking area not allowed”
	



Table 9.4.1.3.3.3-2: REGISTRATION REQUEST (step 17, step 19, Table 9.1.5.1.11.3.2-1)
	Derivation path: TS 38.508-1 [4] table 4.7.1-6

	Information Element
	Value/Remark
	Comment
	Condition

	ngKSI
	
	
	

	  NAS key set identifier
	'111'B
	no key is available 
	

	  TSC
	Any allowed value
	TSC does not apply for NAS key set identifier value "111"
	

	5GS mobile identity
	The valid SUCI
	Only SUCI is available.
	

	Last visited registered TAI
	Not present
	
	



Table 9.4.1.3.3.3-3: SIB19 for NGC Cells A, B(preamble and all steps)
	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 cell in TS 38.508-1 [4] Table 6.3.4.1-1 respectively for NGC Cell A, B
	
	GSO

	   ephemerisInfo-r17 
	Refer to the first and second cell in TS 38.508-1 [4] Table 6.3.4.2-1 respectively for NGC Cell A, B 
	
	NGSO

	  }
	
	
	

	}
	
	
	



	Condition
	Explanation

	GSO
	Geosynchronous Orbit scenario

	NGSO
	Non-geosynchronous Orbit scenario




<Unchanged sections omitted >
<Unchanged sections omitted >
<End of changes >

