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* * * First Change * * * *
[bookmark: _Toc160615754]5.3.2.5.1	General
The Notify Service operation shall be used by the NSSF to update the NF Service Consumer (e.g. AMF) with any change in status, on a per TA basis, of the S-NSSAIs available per TA (unrestricted) and the S-NSSAIs restricted per PLMN in that TA in the serving PLMN of the UE.
The service operation is also used to notify the NF Service Consumer (e.g., AMF, V-NSSF) of Network Slice Replacement and/or Network Slice Instance Replacement.
The service operation is also used to notify the NF Service Consumer (e.g., AMF) of any changes in the status of the NSSAI validity time information.


Figure 5.3.2.5.1-1: Update the AMF with any S-NSSAIs restricted per TA
1.	The NSSF shall send a POST request to the resource representing the NSSF availability resource in the NF service consumer (e.g. AMF, V-NSSF). The content of the POST request shall contain the one representations of the individual NssfEventNotification resource.
For a subscription to any changes in status of the NSSAI availability information:
-	If there is no supported S-NSSAIs authorized by the NSSF for the TA, the NSSF shall not return the AuthorizedNssaiAvailabilityData for the corresponding TA in the notification.
-	If there is no supported S-NSSAIs authorized by the NSSF for all TAs and the NF Service Consumer has indicated support of "EANAN" feature, the NSSF shall set authorizedNssaiAvailabilityData attribute to an empty array.
For a subscription to Network Slice Instance Replacement:
-	If the NSSF supports the NSIUN feature (see clause 6.2.8) and if the Network Slice instance becomes no longer available, the NSSF shall notify the NF Service Consumer (e.g., AMF, V-NSSF) having subscribed to this event for the related S-NSSAI and/or NSI ID that the NSI is no longer available. In that case, the POST request from the NSSF shall contain the list of S-NSSAIs and the associated NSI IDs for which the status is changed (e.g., which become congested or no longer available). The request may also contain congestion mitigation information.
For a subscription to Network Slice Replacement:
-	If the NSSF supports the NSRP feature (see clause 6.2.8) and if the NSSF detects that an S-NSSAI becomes unavailable (e.g., based on OAM or NWDAF analytics output), the NSSF shall send Network Slice Replacement for the S-NSSAI to the NF service consumer if the NF service consumer has subscribed to this event for the related S-NSSAI. The notification shall include an alternative S-NSSAI which can be used by the NF service consumer to replace the unavailable S-NSSAI. In case of roaming, the notification shall include:
-	for VPLMN S-NSSAI replacement: the alternative VPLMN S-NSSAI for the S-NSSAI and the corresponding mapping to the S-NSSAI to be replaced.
-	for HPLMN S-NSSAI replacement: the alternative HPLMN S-NSSAI for the S-NSSAI and the corresponding mapping to the HPLMN S-NSSAI to be replaced and the HPLMN ID.
-	The NSSF shall notify the NF service consumer when the S-NSSAI becomes available again. The notification shall contain:
-	an indication to stop Network Slice replacement for new UEs; or
-	an indication to terminate Network Slice Replacement for all the UEs and move back the PDU sessions from the alternative S-NSSAI to the S-NSSAI.
-	The NSSF may provide to the NF service consumer congestion mitigation information for Network Slice Replacement that may contain:
-	the percentage of registered UEs that is applied for Network Slice Replacement; or
-	an indication that the Network Slice Replacement applies to new UEs registering with the S-NSSAI.
-	If the notification is triggered for HPLMN S-NSSAI replacement from the hNSSF, the NF consumer, i.e. vNSSF verifies the alternative HPLMN S-NSSAI to ensure there is no more than one VPLMN S-NSSAI mapped to one HPLMN S-NSSAI. If there are more than one VPLMN S-NSSAIs mapped to one HPLMN S-NSSAI, based on the operator’s configuration, the vNSSF may decide to terminate the unavailable HPLMN S-NSSAI or re-map the S-NSSAI(s) in the serving PLMN and the S-NSSAI(s) in the HPLMN and update the re-mapping to the NF consumer, i.e. AMF.
If the notification is triggered by the AMF that updates the supported S-NSSAIs per TA by using the Update operation, the NSSF shall not send the notification to the same AMF.
For a subscription to any changes in the status of the NSSAI validity time information:
-	the NSSF shall notify the NF service consumer when the validity timer related to the subscribed S-NSSAI(s) are changed by including the S-NSSAI(s) and associated validity time for each S-NSSAI.
2.	On success, "204 No Content" shall be returned and the content of the POST response shall be empty.
On failure or redirection, the NF service consumer shall return one of the HTTP status code together with the response body listed in Table 6.2.5.2.3.1-2.

* * * Next Change * * * *
[bookmark: _Toc20142354][bookmark: _Toc34217300][bookmark: _Toc34217452][bookmark: _Toc39051815][bookmark: _Toc43210387][bookmark: _Toc49853293][bookmark: _Toc56530083][bookmark: _Toc155594035]6.2.3.1	Overview
This clause describes the structure for the Resource URIs and the resources and methods used for the service.
Figure 6.2.3.1-1 describes the resource URI structure of the Nnssf_NSSAIAvailability API.


Figure 6.2.3.1-1: Resource URI structure of the Nnssf_NSSAIAvailability API
Table 6.2.3.1-1 provides an overview of the resources and applicable HTTP methods.
Table 6.2.3.1-1: Resources and methods overview
	Resource name
	Resource URI
	HTTP method or custom operation
	Description

	NSSAI Availability Store
	/nssai-availability
	OPTIONS
	Discover the communication options supported by the NSSF for this resource.

	NSSAI Availability Document
	/nssai-availability/{nfId}
	PUT
	Updates the NSSF with the S-NSSAIs the NF service consumer (e.g. AMF) supports per TA.

	
	
	PATCH
	Updates the NSSF with the S-NSSAIs the NF service consumer (e.g. AMF) supports per TA.

	
	
	DELETE
	Delete the resource of the S-NSSAIs supported per TA by the NF service consumer (e.g. AMF)

	NSSAI Availability Notification Subscriptions Collection
	/nssai-availability/subscriptions
	POST
	Create a subscription to the notification of any changes to the NSSAI availability information, Network Slice Replacement or Network Slice Instance Replacement or Network Slice mapping between the VPLMN slice and HPLMN slice.

	Individual NSSAI Availability Notification Subscriptions
	/nssai-availability/subscriptions/{subscriptionId}
	DELETE
	Unsubscribe to the notification of any changes to the NSSAI availability information, Network Slice Replacement or Network Slice Instance Replacement.

	
	
	PATCH
	Modify a subscription.



* * * Next Change * * * *
[bookmark: _Toc20142391][bookmark: _Toc34217337][bookmark: _Toc34217489][bookmark: _Toc39051852][bookmark: _Toc43210424][bookmark: _Toc49853331][bookmark: _Toc56530121][bookmark: _Toc155594065]6.2.6.2.4	Type: AuthorizedNssaiAvailabilityData
Table 6.2.6.2.4-1: Definition of type AuthorizedNssaiAvailabilityData
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	tai
	Tai
	M
	1
	This IE shall contain the identifier of the Tracking Area.
	

	supportedSnssaiList
	array(ExtSnssai)
	M
	1..N
	This IE shall contain the S-NSSAI(s) supported by the AMF and 5G-AN and authorized by the NSSF for the TA.
	

	restrictedSnssaiList
	array(RestrictedSnssai)
	O
	1..N
	This IE may contain the restricted S-NSSAI(s) per PLMN for the TA. If the restricted S-NSSAI is not present, the S-NSSAIs indicated in supportedSnssaiList are not restricted in this TA for any PLMN. When present, this IE shall be included only by the NSSF.
	

	taiList
	array(Tai)
	O
	1..N
	When present, this IE shall contain additional TAIs with the same lists of supported and restricted S-NSSAIs.
(NOTE)
	ONSSAI

	taiRangeList
	array(TaiRange)
	O
	1..N
	When present, this IE shall contain range(s) of TAIs with the same lists of supported and restricted S-NSSAIs.
(NOTE)
	ONSSAI

	nsagInfos
	array(NsagInfo)
	O
	1..N
	When present, this IE shall contain the associations between NSAGs and S-NSSAIs.
	

	updatedSnssaiList
	array(UpdatedSnssai)
	O
	1..N
	When present, this IE shall contain the updated S-NSSAI(s) authorized by the NSSF in the serving PLMN per access type and the corresponding HPLMN S-NSSAI(s) mapped to the S-NSSAI(s) of the VPLMN.
	NSRM

	NOTE:	The taiList IE shall not include the TAI contained in the tai IE. The taiRangeList IE may encompass the TAI contained in the tai IE.



* * * Next Change * * * *
[bookmark: _Toc160615853]6.2.6.2.10	Type: NssfEventNotification
Table 6.2.6.2.10-1: Definition of type NssfEventNotification
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	subscriptionId
	string
	M
	1
	Indicates which subscription generated event notificaiton.

This parameter is generated by NSSF and returned in "Location" header in HTTP responses. This can be useful if a NF use a common call-back URI for multiple subscriptions.
	

	authorizedNssaiAvailabilityData
	array(AuthorizedNssaiAvailabilityData)
	C
	0..N
	This IE shall be present in the cases of:
- a notification of changes in the status of the NSSAI availability information; or
- a notification of updated S-NSSAI(s) authorized by the NSSF in the serving PLMN per access type and the corresponding HPLMN S-NSSAI(s) mapped to the S-NSSAI(s) of the VPLMN based on the NSSAI availability information. 
When present, this IE shall contain the authorized NSSAI availability information for all TAs the AMF subscribed to. Each element shall contain the current status of the list of S-NSSAI available in a TA and the list of S-NSSAI restricted per PLMN in that TA.

The NF Service Consumer shall replace any authorizedNssaiAvailabilityData received earlier by the new authorizedNssaiAvailabilityData received in the notification.

When no supported S-NSSAIs authorized by the NSSF for all TAs, this IE shall contain an empty array indicating Authorized NSSAI Availability information is empty. When received this IE with empty array, the NF Service Consumer shall remove any locally stored authorizedNssaiAvailabilityData previously received from NSSF. (NOTE)
	

	altNssai
	array(SnssaiReplaceInfo)
	C
	1..N
	The IE shall be present for a notification of Network Slice Replacement. When present, this IE shall indicate the impacted S-NSSAIs if one or more of S-NSSAIs availability status changed from available to not available and vice versa, and the current status for each reported S-NSSAI.

This IE may contain the alternative S-NSSAI per impacted S-NSSAI for the S-NSSAIs that are reported as being not available.
See clause 5.15.19 in 3GPP TS 23.501 [2].
	NSRP

	unavailableNsiList
	array(NsiId)
	C
	1..N
	This IE shall be present for a of Network Slice Instance Replacement. When present, this IE shall indicate the NSI IDs for which the status has changed (e.g., that are congested or no longer available).
	NSIUN

	nssaiValidityTimeInfo
	map(DateTime)
	C
	1..N
	The IE shall be present for a notification of NSSAI validity time information.
A map (list of key-value pairs where Snssai converted to string serves as key; see 3GPP TS 29.571 [7] clause 5.4.4.2) of the current validity time.
	

	NOTE:	For event "SNSSAI_STATUS_CHANGE_REPORT", the NSSF shall only send notificaiton with empty array to NF Service Consumer previously indicated support of "EANAN" feature, when there is no supported S-NSSAIs authorized by the NSSF for all TAs.
	



* * * Next Change * * * *
[bookmark: _Toc20142324][bookmark: _Toc34217270][bookmark: _Toc34217422][bookmark: _Toc39051785][bookmark: _Toc43210357][bookmark: _Toc49853263][bookmark: _Toc56530052][bookmark: _Toc155594003]6.2.6.2.xx	Type: UpdatedSnssai
Table 6.1.6.2.xx-1: UpdatedSnssai
	Attribute name
	Data type
	P
	Cardinality
	Description

	updatedSnssai
	Snssai
	M
	1
	This IE shall contain the updated S-NSSAI in the serving PLMN.

	mappedHomeSnssai
	Snssai
	M
	0..1
	This IE shall contain the mapped S-NSSAI in the HPLMN corresponding to the allowed S-NSSAI in the serving PLMN.




* * * Next Change * * * *
[bookmark: _Toc20142407][bookmark: _Toc34217353][bookmark: _Toc34217505][bookmark: _Toc39051868][bookmark: _Toc43210440][bookmark: _Toc49853347][bookmark: _Toc56530137][bookmark: _Toc155594083]6.2.8	Feature negotiation
The feature negotiation mechanism specified in clause 6.6 of 3GPP TS 29.500 [4] shall be used to negotiate the optional features applicable between the NSSF and the NF Service Consumer, for the Nnssf_NSSAIAvailability service, if any.
The NF Service Consumer shall indicate the optional features it supports for the Nnssf_NSSAIAvailability service, if any, by including the supportedFeatures attribute in the HTTP PUT request when requesting the NSSF to update the NSSAI Availability information.
The NSSF shall determine the supported features for the updated NSSAI Availability information resource as specified in clause 6.6 of 3GPP TS 29.500 [4] and shall indicate the supported features by including the supportedFeatures attribute in the authorized NSSAI availability information it returns in the HTTP response.
The syntax of the supportedFeatures attribute is defined in clause 5.2.2 of 3GPP TS 29.571 [7].
The following features are defined for the Nnssf_NSSAIAvailability service.
Table 6.2.8-1: Features of supportedFeatures attribute used by Nnssf_NSSAIAvailability service
	Feature Number
	Feature
	M/O
	Description

	[bookmark: _PERM_MCCTEMPBM_CRPT30470090___7]1
	ONSSAI
	O
	Optimized NSSAI Availability Data encoding

When this feature is supported:
-	NSSAI Availability data may be signalled per list or range(s) of TAIs (see clauses 6.2.6.2.3 and 6.2.6.2.4); and
-	RestrictedSnssai may encode a list of Home PLMN IDs or may be applicable to all of the Home PLMN IDs (see clause 6.2.6.2.5).
-	NSSF event subscription may encode a list of TAI ranges (see clause 6.2.6.2.8).

	2
	SUMOD
	O
	Subscription Modification in Subscribe Service Operation

When this feature is supported, the subscription of NSSAI availability information is supported to be modified (see clause 5.3.2.3.2).

	3
	EANAN
	O
	Empty Authorized NSSAI Availability Notification

A NSSF supporting this feature shall send a notification to NF consumer (as subscriber) with empty array of Authorized NSSAI Availability Data, when no supported NSSAI Authorized by the NSSF for all TAs after latest update and the NF consumer indicated support of this feature.

A NF Consumer support this feature shall accept empty array of Authorized NSSAI Availability Data in a notification from NSSF and delete locally stored Authorized NSSAI Availability Data previously received.

	4
	ES3XX
	M
	Extended Support of HTTP 307/308 redirection

An NF Service Consumer (e.g. AMF) that supports this feature shall support handling of HTTP 307/308 redirection for any service operation of the Nnssf_NSSAIAvailability service. An NF Service Consumer that does not support this feature does only support HTTP redirection as specified for 3GPP Release 15.

	5
	SATAS
	O
	Subscribe ALL TAIs for AMF Set

A NSSF supporting this feature shall support the NF Consumer to subscribe to all TAI(s) for an AMF set.


	6
	NSIUN
	O
	Network Slice Instance Unavailability Notification

[bookmark: _Hlk131764375]An NF Service Consumer (e.g., AMF, V-NSSF) and NSSF supporting this feature shall support notifications from the NSSF to the NF Service Consumer about the unavailability of Network Slice Instances, as specified in clause 5.15.5.3 of 3GPP TS 23.501 [2].

	7
	NSRP
	O
	Network Slice Replacement

An NF service consumer (e.g., AMF, V-NSSF) that supports this feature shall support network slice replacement as specified in clause 5.15.19 of 3GPP TS 23.501 [2].

	yy
	NSRM
	O
	Network Slice Re-Mapping

An NF NF service consumer (e.g., AMF) that supports this feature shall support the update of network slice re-mapping between the S-NSSAI(s) in the serving PLMN and the S-NSSAI(s) in the HPLMN.

	Feature number: The order number of the feature within the supportedFeatures attribute (starting with 1).
Feature: A short name that can be used to refer to the bit and to the feature.
M/O: Defines if the implementation of the feature is mandatory ("M") or optional ("O").
Description: A clear textual description of the feature.



* * * Next Change * * * *
[bookmark: _Toc20142412][bookmark: _Toc34217358][bookmark: _Toc34217510][bookmark: _Toc39051873][bookmark: _Toc43210445][bookmark: _Toc49853352][bookmark: _Toc56530143][bookmark: _Toc155594089]A.3	Nnssf_NSSAIAvailability API
openapi: 3.0.0
********TEXT SKIPPED********
    AuthorizedNssaiAvailabilityData:
      description: This contains the Nssai availability data information per TA authorized by the NSSF
      type: object
      required:
        - tai
        - supportedSnssaiList
      properties:
        tai:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Tai'
        supportedSnssaiList:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/ExtSnssai'
          minItems: 1
        restrictedSnssaiList:
          type: array
          items:
            $ref: '#/components/schemas/RestrictedSnssai'
          minItems: 1
        taiList:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Tai'
          minItems: 1
        taiRangeList:
          type: array
          items:
            $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/TaiRange'
          minItems: 1
        nsagInfos:
          type: array
          items:
            $ref: 'TS29531_Nnssf_NSSelection.yaml#/components/schemas/NsagInfo'
          minItems: 1
        updatedSnssaiList:
          type: array
          items:
            $ref: 'TS29531_Nnssf_NSSAIAvailability.yaml#/components/schemas/UpdatedSnssai'
          minItems: 1

********TEXT SKIPPED********
    UpdatedSnssai:
      description: >
        Contains updated S-NSSAI(s) in the serving PLMN and the corresponding HPLMN S-NSSAI(s)
      type: object
      required:
        - updatedSnssai
        - mappedHomeSnssai
      properties:
        updatedSnssai:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Snssai'
        mappedHomeSnssai:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Snssai'



* * * End of Changes * * * *
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Title:    Clarify vNSSF behaviour  on  S - NSSAI   mapping  in  roaming case  

  

Source to WG:  Z TE  

Source to TSG:  CT4  

  

Work item code :  SBIProtoc 18   Date:  2024 - 0 4 - 05  

     

Category:  F   Release:  Rel - 18  

 Use  one   of the following categories:   F    (correction)   A    ( mirror  correspond ing  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 - 16   (Release 16)   Rel - 17   (Release 17)   Rel - 18   (Release 18)   Rel - 19   (Release 19)  

  

Reason for change:  B ased on the roaming case discussed in  C4 - 24 1049 , it is proposed to  enhance the vNSSF to remap the  the S - NSSAI (s) in the serving PLMN   and  S - NSSAI (s) of HPLMN upon reception of the alternative HPLMN S - NSSAI  from the hNSSF and send the re - mapping information  to the AMF.  A n ew  data type is added for such enhancement.  

  

Summary of change :  1 . Enhance the behavior of vNSSF.   2. A new data type   of   UpdatedSnssai  is added to send the  re - mapping  information to the AMF.   3.   Define the struture of  UpdatedSnssai  and  update the the OpenAPI  accordingly.  

  

Consequences if not  approved:  Mapping error between the VPLMN S - NSSAIs and HPLMN S - NSSAI may  occur in the case of S - NSSAI replacement.  

  

Clauses affected:  5 .3.2.5.1, 6.2.3 . 1, 6.2.6.2.4, 6.2.6.2.10, 6.2.6.2. xx (new) ,   6.2.8, A.34  

  

 Y  N    

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

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

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

  

Other comments:  This CR introduces backward  compatible new features to the OpenAPI file:   -   Nnssf_NSSAIAvailability .  
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