

	
[bookmark: _Hlk133929365]3GPP TSG-WG SA2 Meeting #157 	S2-2307187
22 - 26 May, 2023, Berlin, Germany                                              (revision of S2-2306047)
	CR-Form-v12.1

	CHANGE REQUEST

	

	
	23.501
	CR
	4487
	rev
	[bookmark: _GoBack]2
	Current version:
	18.1.0
	

	

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

	



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



	

	Title:	
	Updates on S-NSSAI Location Availability information

	
	

	Source to WG:
	Samsung, Ericsson

	Source to TSG:
	S2

	
	

	Work item code:
	eNS_Ph3
	
	Date:
	2023-05-12

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-18

	
	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-15	(Release 15)
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)

	
	

	Reason for change:
	Specification mentioned that UP resources will be deactivated when UE moves from one TA where the S-NSSAI was supported to one TA where S-NSSAI is not supported. The Control Plane CIoT 5GS Optimisation is used to exchange user data between the UE and the SMF as payload of a NAS message in both uplink and downlink directions .Hence it is proposed that UE should not send user data as payload of NAS message as well.
Rev 2:
The use of Control Plane CIoT 5GS Optimisation sending UL/DL data has been agreed to not be allowed outside the NS-AoS and that the UE and the SMF is to not send user data outside the NS-AoS. The logic differs from LADN DNN which does not have such restriction and it seems reasonable to align the features from when data is allowed to be sent in UL and DL. To enable the SMF to apply the restriction the SMF would need to subscribe to AoI for the S-NSSAI.

Also, the agreed text in rev 1 of the CR addes SMF logic in a section for UE requirements.


	
	

	Summary of change:
	1) It is proposed that UE shall not send user data as payload of NAS message when present in a TA where S-NSSAI is not supported 
2) SMF logic to subscribe for AoI is added

	--
	

	Consequences if not approved:
	Incomplete specification

	
	

	Clauses affected:
	5.6.11, 5.15.18.2, 5.15.18.3

	
	

	
	Y
	N
	 
	

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

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

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

	
	

	Other comments:
	

	
	

	This CR’s revision history:
	



Page 1


[bookmark: _Toc27846418][bookmark: _Toc36187542][bookmark: _Toc45183446][bookmark: _Toc47342288][bookmark: _Toc51768986][bookmark: _Toc83301500][bookmark: _Toc83792942][bookmark: _Toc20204189][bookmark: _Toc27894878][bookmark: _Toc36191956][bookmark: _Toc45193046][bookmark: _Toc47592678][bookmark: _Toc51834765][bookmark: _Toc59100591][bookmark: _Toc20204672][bookmark: _Toc27895386][bookmark: _Toc36192489][bookmark: _Toc45193591][bookmark: _Toc47593223][bookmark: _Toc51835310][bookmark: _Toc59101136][bookmark: _Toc27846729][bookmark: _Toc36187860][bookmark: _Toc45183764][bookmark: _Toc47342606][bookmark: _Toc51769307][bookmark: _Toc59095659]
[bookmark: _Toc131516674][bookmark: _Toc131516672][bookmark: _Toc131516673][bookmark: _Toc20149913][bookmark: _Toc27846712][bookmark: _Toc36187843][bookmark: _Toc45183747][bookmark: _Toc47342589][bookmark: _Toc51769290][bookmark: _Toc122440398][bookmark: _Toc122440391][bookmark: _Toc20203943][bookmark: _Toc27894628][bookmark: _Toc36191695][bookmark: _Toc45192781][bookmark: _Toc47592413][bookmark: _Toc51834494][bookmark: _Toc106193367][bookmark: _Toc20149919][bookmark: _Toc27846718][bookmark: _Toc36187849][bookmark: _Toc45183753][bookmark: _Toc47342595][bookmark: _Toc51769296][bookmark: _Toc98857014]FIRST CHANGE
[bookmark: _Toc36187704][bookmark: _Toc45183608][bookmark: _Toc47342450][bookmark: _Toc51769150][bookmark: _Toc131516466][bookmark: _Toc131516677]5.6.11	UE presence in Area of Interest reporting usage by SMF
When a PDU Session is established or modified, or when the user plane path has been changed (e.g. UPF re-allocation/addition/removal), SMF may determine an Area of Interest, e.g. based on UPF Service Area, subscription by PCF for reporting UE presence in Presence Reporting Area, etc.
For 3GPP access, the Area of Interest corresponds:
-	either to Presence Information that may correspond to:
-	a list of Tracking Areas; or
-	a list of Presence Reporting Area ID(s) and optionally the elements comprising TAs and/or NG-RAN nodes and/or cells identifiers corresponding to the PRA ID(s); or
-	a LADN DNN; or.
-	S-NSSAI.
For Non-3GPP access, the Area of Interest corresponds to:
-	N3GPP TAI (see clause 5.3.2.3).
For UE location change into or out of an "area of interest", the SMF subscribes to "UE mobility event notification" service provided by AMF for reporting of UE presence in Area of Interest as described in clause 5.3.4.4. The AMF may send the UE location to the SMF along with the notification, e.g. for UPF selection. Upon reception of a notification from AMF, the SMF determines how to deal with the PDU Session, e.g. reallocate UPF.
In the case of LADN, the SMF provides the LADN DNN to the AMF to subscribe to "UE mobility event notification" for reporting UE presence in LADN service area. Upon reception of a notification from the AMF, the SMF determines how to deal with the PDU Session as described in clause 5.6.5.
For use cases related to policy control and charging decisions, the PCF may subscribe to event reporting from the SMF or the AMF, for UE presence in a Presence Reporting Area.
A Presence Reporting Area can be:
-	A "UE-dedicated Presence Reporting Area", defined in the subscriber profile and composed of a short list of TAs and/or NG-RAN nodes and/or cells identifiers in a PLMN; or derived from the Area of Interest provided by the Application Function to the PCF (see clause 5.6.7) and composed of a short list of TAs and/or NG-RAN nodes and/or cells identifiers in a PLMN; or
-	A "Core Network predefined Presence Reporting Area", predefined in the AMF and composed of a short list of TAs and/or NG-RAN nodes and/or cells identifiers in a PLMN.
In the case of Change of UE Presence in Presence Reporting Area, for core network predefined Presence Reporting Area, the AMF determines the "area of interest" corresponding to the Presence Reporting Area Identifier(s), provided by the PCF or the SMF, as a list of TAIs and/or cell identifiers and/or NG-RAN node identifiers based on local configuration. For UE-dedicated Presence Reporting Areas, the subscription for UE location change notification for an "area of interest" shall contain the PRA Identifier(s) and the list(s) of TAs, or NG-RAN Node identifier and/or cell identifiers composing the Presence Reporting Area(s). For Core Network predefined Presence Reporting Areas, the subscription for UE location change notification for an "area of interest" shall contain the PRA identifier(s).
NOTE 1:	If the Presence Reporting Area (PRA) and RAN Notification Area (RNA) are partially overlapping, the PCF will not get notified for the change of PRA when UE enters or leaves the PRA but remains in the RNA in CM-CONNECTED with RRC_INACTIVE state, because AMF is not informed.
Each Core Network predefined Presence Reporting Area can be configured with a priority level in the AMF. In order to prevent overload, the AMF may set the reporting for one or more of the received Presence Reporting Area(s) to inactive under consideration of the priority configured for each of Core Network predefined Presence Reporting Area(s), while storing the reporting request for this Presence Reporting Area in the UE context.
NOTE 2:	Change of UE presence in Presence Reporting Area reporting does not apply to home routed roaming.
The AMF may be configured with a PRA identifier, or an S-NSSAI (see clause 5.15.18), which refers to a Set of Core Network predefined Presence Reporting Areas. If the PCF subscribes to change of UE location for an area of interest for a Set of Presence reporting areas and provides a PRA identifier then the SMF may subscribe for event reporting for this Set of Presence Reporting Areas by only indicating this PRA Identifier in the area of interest. When the Presence Reporting Area(s) to be reported belong to a set of Core Network predefined Presence Reporting Areas in which the AMF is requested to report on change of UE presence, the AMF shall additionally add to the report the PRA Identifier of the Set of Core Network predefined Presence Reporting Areas.
Upon change of AMF, the PRA identifier(s) and if provided, the list(s) of Presence Reporting Area elements are transferred for all PDU sessions as part of MM Context information to the target AMF during the mobility procedure. If one or more Presence Reporting Area(s) was set to inactive, the target AMF may decide to reactivate one or more of the inactive Presence Reporting Area(s). The target AMF indicates per PDU session to the corresponding SMF/PCF the PRA identifier(s) and whether the UE is inside or outside the Presence Reporting Area(s) as well as the inactive Presence Reporting Area(s), if any.
NOTE 3:	The target AMF cannot set the Presence Reporting Area(s) received from the source serving node to inactive.
The subscription may be maintained during the life of PDU Session, regardless of the UP activation state of PDU Session (i.e. whether UP connection of the PDU Session is activated or not).
SMF may determine a new area of interest, and send a new subscription to the AMF with the new area of interest.
SMF un-subscribes to "UE mobility event notification" service when PDU Session is released.

NEXT CHANGE

5.15.18.2	S-NSSAI location availability information
S-NSSAI location availability information defines additional restrictions to the usage of an S-NSSAI in TAs where the Network Slice availability does not match the TA boundaries. The AMF is configured per S-NSSAI whether to send the S-NSSAI location availability information to supporting UEs.
Editor's note:	It is FFS whether to enable a per UE differentiation of Network Slice availability.
The S-NSSAI location availability information sent to the UE includes, for each applicable S-NSSAI of the Configured NSSAI, Location information indicating the cells of TAs in the RA where the related S-NSSAI is available if the S-NSSAI is not available in all the cells of the TA.
Editor's note:	The need for Registration level control is FFS e.g. requiring S-NSSAI to be deregistered when the UE move out of the Location.
Editor's note:	How to steer the UE to the area of the Location information is FFS.
If the UE has indicated that the UE supports S-NSSAI location availability information in the 5GMM Core Network Capability (see clause 5.4.4a), the AMF may, based on OAM configuration, configure the UE with S-NSSAI location availability information for one or more S-NSSAIs when the AMF allocates an RA where the Network Slice availability does not match whole TAs, by including the S-NSSAI location availability information in the Registration Accept message or the UE Configuration Command message. A UE that receives S-NSSAI location availability information applies the information as follows.
1.	If the S-NSSAI is rejected in the RA or rejected partially in the RA or rejected with a cause code that allows attempting to register the S-NSSAI again, the UE can request the S-NSSAI only if the S-NSSAI location availability information indicates that the S-NSSAI is available at the cell where the UE is camping.
2.	If the S-NSSAI is in the Partially Allowed NSSAI, the UE shall not activate User Plane for any already established PDU Session with that S-NSSAI if the UE is in a cell within the RA but outside the Location information of the S-NSSAI. The UE shall not exchange user data as payload of a NAS message (i.e. Control Plane CIoT 5GS Optimisation as described in clause 5.31.4) in uplink direction.
3.	If the S-NSSAI is in the Partially Allowed NSSAI, and the UE in CM-IDLE mode is moved to a cell outside the Location information of the S-NSSAI, and the UE has an established PDU Session with that S-NSSAI, the PDU Session is kept.
Editor's note:	Logic for when the S-NSSAI is in the Allowed NSSAI is FFS.
[bookmark: _Toc131516678]5.15.18.3	Network based monitoring and enforcement of Network Slice Area of Service not matching deployed Tracking Areas
OAM may configure RRM policies for S-NSSAIs on a per cell basis as defined in TS 28.541 [149], i.e. cells outside the Network Slice Area of Service while in a TA supporting the S-NSSAI are allocated with no RRM resources for the S-NSSAI.
The network may enforce the NS-AoS for an S-NSSAI as follows:
1.	The network monitors the validity of the S-NSSAI for UE in CM-CONNECTED state, i.e. as per the location.
Editor's note:	The mechanism to use for monitoring the location and any NG-RAN logic is FFS and is dependent on the RAN WG3 reply.
2.	If the non-supporting UE makes a PDU Session establishment request with an S-NSSAI that is not valid as per the S-NSSAI location availability information, the AMF may reject the NAS Transport message with a back-off timer using S-NSSAI based congestion control as described in clause 5.19.7.4.
Editor's note:	Whether the AMF or SMF rejecting the PDU Session establishment is FFS.
3.	If the AMF determines that the UE in CM-CONNECTED has moved outside the NS-AoS, the AMF performs the following logic:
a)	If the non-supporting UE has other S-NSSAI(s) in the Allowed NSSAI, then the AMF may update the UE with a UE Configuration Update by removing the S-NSSAI from the Allowed NSSAI (which causes the UE to locally release the PDU Sessions) and removing the S-NSSAI from the Configured NSSAI, and then the AMF requests the SMF to locally release in the network any PDU Sessions with that S-NSSAI as per step 1f in clause 4.2.3.4 in TS 23.502 [3].
b)	If the non-supporting UE does not have any other S-NSSAI in the Allowed NSSAI, then the AMF may update the UE with a UE Configuration Update by removing the S-NSSAI from the Allowed NSSAI (which causes the UE to locally release the PDU Sessions) and removing the S-NSSAI from the Configured NSSAI, and adding a default S-NSSAI to the Allowed NSSAI, and then the AMF requests the SMF to locally release in the network any PDU Sessions with the removed S-NSSAI as per step 1f in clause 4.2.3.4 in TS 23.502 [3].
c)	For a non-supporting UE that does not have any other S-NSSAI in the Allowed NSSAI nor in the Configured NSSAI, then the AMF indicates to the SMF to release the PDU Session.
4.	If the AMF determines that the S-NSSAI becomes valid e.g. the UE has moved into the NS-AoS, the AMF updates the UE with a UCU e.g. including the S-NSSAI in the Configured NSSAI.
5.	If UE and network have negotiated support and use of Control Plane CIoT 5GS Optimisation, the AMF indicates to the SMF that area restrictions applies for the S-NSSAI, the SMF subscribes to AoI for the S-NSSAI and the SMF shall not exchange user data as payload of a NAS message (i.e. Control Plane CIoT 5GS Optimisation as described in clause 5.31.4) in downlink direction.
Editor's note:	It is FFS whether it is suitable to remove the S-NSSAI from the Configured NSSAI/Allowed NSSAI or whether to release the PDU Session when the non-supporting UE is outside the NS-AoS.
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