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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.

1 Scope

The present document specifies the stage 3 protocol and data model for the Nnssf Service Based Interface. It provides
stage 3 protocol definitions and message flows, and specifies the API for each service offered by the NSSF.

The 5G System stage 2 architecture and procedures are specified in 3GPP TS 23.501 [2] and 3GPP TS 23.502 [3].

The Technical Realization of the Service Based Architecture and the Principles and Guidelines for Services Definition
are specified in 3GPP TS 29.500 [4] and 3GPP TS 29.501 [5].

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

- References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

- For aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

[2] 3GPP TS 23.501: " System Architecture for the 5G System; Stage 2".

[3] 3GPP TS 23.502: "Procedures for the 5G System; Stage 2".

[4] 3GPP TS 29.500: "5G System; Technical Realization of Service Based Architecture; Stage 3".
[5] 3GPP TS 29.501: "5G System; Principles and Guidelines for Services Definition; Stage 3".

[6] OpenAPI: "OpenAPI 3.0.0 Specification", https://github.com/OAI/OpenAPI-

Specification/blob/master/versions/3.0.0.md.
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[7] 3GPP TS 29.571: "5G System; Common Data Types for Service Based Interfaces; Stage 3".
[8] IETF RFC 6902; "JavaScript Object Notation (JSON) Patch”.
[9] 3GPP TS 23.003: "Numbering, addressing and identification".
[10] IETF RFC 7540: "Hypertext Transfer Protocol Version 2 (HTTP/2)".
[171] 3GPP TS 33.501: "Security architecture and procedures for 5G system".
[12] IETF RFC 6749: "The OAuth 2.0 Authorization Framework".
[13] 3GPP TS 29.510: "Network Function Repository Services; Stage 3".
[14] IETF RFC 8259: "The JavaScript Object Notation (JSON) Data | nterchange Format".
[15] IETF RFC 7807: "Problem Detailsfor HTTP APIs'.
[16] IETF RFC 1952: "GZIP file format specification version 4.3".
[17] 3GPP TR 21.900: "Technical Specification Group working methods'.
3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following
apply. A term defined in the present document takes precedence over the definition of the same term, if any, in
3GPP TR 21.905 [1].

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in
3GPP TR 21.905 [1].

4 Overview

4.1 Introduction

Within the 5GC, the NSSF offers services to the AMF and NSSF in adifferent PLMN viathe Nnssf service based
interface (see 3GPP TS 23.501 [2] and 3GPP TS 23.502 [3]).

Figure 4.1-1 provides the reference model (in service based interface representation and in reference point
representation), with focus on the NSSF and the scope of the present specification.
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AMF j

N22

ansf—( NSSF

N31

NSSF J

Figure 4.1-1: NSSF in 5G System architecture

The functionalities supported by the NSSF are listed in clause 6.2.14 of 3GPP TS 23.501 [2].

5 Services offered by the NSSF

5.1 Introduction

The NSSF supports the following services.

Table 5.1-1: NF Services provided by NSSF

Service Name Description Example
Consumer
Nnssf_NSSelection This service enables Network Slice selection in both AMF, V-NSSF
the Serving PLMN and the HPLMN
Nnssf_NSSAIAvailability | This service enables to update the S-NSSAI(s) the NF AMF

service consumer (e.g AMF) supports on a per TA
basis on the NSSF and to subscribe and notify any
change in status, on a per TA basis, of the SNSSAIs
available per TA (unrestricted) and the restricted S-
NSSAI(s) per PLMN in that TA in the serving PLMN of
the UE.

5.2 Nnssf NSSelection Service

5.2.1 Service Description

The Nnssf_NSSelection service is used by an NF Service Consumer (e.g. AMF or NSSF in adifferent PLMN) to
retrieve the information related to network slice in the non-roaming and roaming case. It also enables the NSSF to
provide to the AMF the Allowed NSSAI and the Configured NSSAI for the Serving PLMN. The NF service consumer

discovers the NSSF based on the local configuration. The NSSF in a different PLMN is discovered based on the self-
constructed FQDN as specified in 3GPP TS 23.003[9].

5.2.2 Service Operations

5.2.2.1 Introduction
For the Nnssf_NSSel ection service the following service operations are defined:

- Get.
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5.2.2.2 GET

5.2.2.2.1 General
The Get operation shall be used in the non-roaming or roaming scenario to retrieve:

- The Allowed NSSAI, Configured NSSAI, target AMF Set or the list of candidate AMF(s), and optionally

The Mapping Of Allowed NSSAI;

The Mapping Of Configured NSSAI;
- NSI ID(s) associated with the Network Slice instances of the Allowed NSSAI;

- NRF(s) to be used to select NFs/services within the selected Network Slice instance(s) and NRF to be used to
determine thelist of candidate AMF(s) from the AMF Set, during Registration procedure and

- Information on whether the S-NSSAI(s) not included in the Allowed NSSAI which were part of the
Requested NSSAI are rejected in the serving PLMN or in the current TA.

- TheNRF to be used to select NFs/services within the selected network slice instance, and optionally the NSI 1D
associated with the SSNSSAI provided in the input, during the PDU Session Establishment procedure.

It isused in the following procedures:
- Regigtration with AMF re-allocation (see clause 4.2.2.2.3 of 3GPP TS 23.502 [3]);
- UE Configuration Update procedure (see clause 4.2.4.2 of 3GPP TS 23.502 [3));

- SMF sdlection for non-roaming and roaming with local breakout (see clause 4.3.2.2.3.2 of 3GPP TS 23.502 [3])
or SMF selection for home-routed roaming scenario (see clause 4.3.2.2.3.3 of 3GPP TS 23.502 [3]).

NOTE: Thelist of procedures above, which trigger invoking of the Nnssf_NSSelection_Get service operation, is
not exhaustive.

5.2.2.2.2 Get service operation of Nnssf_NSSelection service during the registration
procedure

In this procedure, the NF Service Consumer (e.g. AMF) retrieves the Allowed NSSAI, Configured NSSAI, target AMF
Set or thelist of candidate AMF(s) and other optional information.

NF Service NSSE
Consumer

1. GET ../v1/network-slice-information?<query parameters>———|

2. 200 OK (AuthorizedNetworkSlicelnfo) or
4xx/5xx (ProblemDetails)

A

Figure 5.2.2.2.2-1: Retrieve the network slice information during the registration procedure

1 The AMF shal send a GET request to the NSSF. One or more of the following parameters shall be included as
query parameters. Requested NSSAI, Subscribed S-NSSAI(s) with the indication if marked as default S-NSSAI,
PLMN ID of the SUPI, TAI, NF type of the NF service consumer, Requester ID.

2 Onsuccess, "200 OK" shall be returned in the following cases:
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- When the NSSF is able to find authorized network slice information for the requested network dice selection
information, the response body shall include a payload body containing at least the Allowed NSSAI, target AMF
Set or thelist of candidate AMF(s);

- If no dlice instances can be found for the requested slice selection information, then the response body shall
contain an empty "AuthorizedNetworkSlicelnfo" JSON object.

On failure, the NSSF shall return one of the HT TP status codes together with the response body listed in Table
6.1.3.2.3.1-3.

5.2.2.2.3 Get service operation of Nnssf_NSSelection service during the PDU session
establishment

In this procedure, the NF Service Consumer (e.g. AMF) retrieves the NRF and the optionally the NSI ID of the network
diceinstance:

NF Service

NSSF
Consumer

1. GET ../vl/network-slice-information?<query parameters>————|

2. 200 OK (AuthorizedNetworkSlicelnfo) or
Axx/5xx (ProblemDetails)

A

Figure 5.2.2.2.3-1: Retrieve the network slice information during the PDU session establishment
procedure

1 The NF Service consumer (e.g. AMF or NSSF in the different PLMN) shall send a GET request to the NSSF.
The request shall include query parameters, contain at least S NSSAI, S-NSSAI from the HPLMN that mapsto
the SSNSSAI from the Allowed NSSAI of the Serving PLMN, the NF type of the NF service consumer and
Requester I1D. For the procedure invoked in the Serving PLMN, the query parameters shall also contain non-
roaming/LBO roaming/HR roaming indication, PLMN ID of the SUPI and TAI.

2 On success, "200 OK" shall be returned in the following cases:

- When the NSSF is able to find network slice instance information for the requested network slice selection
information, the response body shall include a payload body containing at least the NRF to be used to select
NFs/services within the selected Network Slice instance;

- If no dlice instances can be found for the requested slice selection information, then the response body shall
contain an empty "AuthorizedNetworkSlicelnfo" JSON object.

On failure, the NSSF shall return one of the HTTP status codes together with the response body listed in Table
6.1.3.2.3.1-3.

5.2.2.2.X Get service operation of Nnssf_NSSelection service during UE configuration
update procedure

In this procedure, the NF Service Consumer (e.g. AMF) retrieves network slice configuration information (e.g. the
Allowed NSSAI and the Configured NSSAI) during the UE configuration update procedure.
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NF Service
Consumer

NSSF

1. GET ../v1l/network-slice-information?<query parameters>———|

2. 200 OK (AuthorizedNetworkSlicelnfo) or
4xx/5xx (ProblemDetails)

A

Figure 5.2.2.2.x-1: Retrieve the network slice information during UE configuration update procedure

1 The NF Service consumer (e.g. AMF) shall send a GET request to the NSSF. The request shall include query
parameters. Subscribed S-NSSAI(s) with theindication if the S-NSSAI is marked as default SSNSSAI, PLMN
ID of the SUPI, TAI, NF type of the NF service consumer and the NF instance ID of the requester NF.

2 Onsuccess, "200 OK" shall be returned in the following cases:

- When the NSSF is able to find authorized network slice information for the requested network dlice selection
information, the response body shall include a payload body containing at least the Allowed NSSAI,
Configured NSSAI;

- If no diceinstances can be found for the requested slice selection information, then the response body shall
contain an empty "AuthorizedNetworkSlicelnfo" JSON object.

On failure, the NSSF shall return one of the HT TP status codes together with the response body listed in Table
6.1.3.2.3.1-3.

5.3 Nnssf NSSAIlAvailability Service

5.3.1 Service Description

The Nnssf_NSSAIAvailability serviceis used by the NF service consumer (e.g AMF) to update the S-NSSAI(s) the
AMF supports on aper TA basis on the NSSF, subscribe and unsubscribe the notification of any changes to the NSSAI
availability information on aper TA basis, of the SSNSSAIs available per TA (unrestricted) and the restricted S
NSSAI(s) per PLMN inthat TA inthe serving PLMN of of the UE.

5.3.2 Service Operations

5.3.2.1 Introduction
For the Nnssf_NSSAI Availability service the following service operations are defined:
- Update;
- Subscribe;
- Unsubscribe;
- Notify;
- Delete.
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5.3.2.2 Update Service Operation

5.3.2.2.1 General

The Update operation shall be used by an NF Service Consumer (e.g. AMF) to update the NSSF with the S-NSSAIs the
NF service consumer (e.g. AMF) supports per TA, and get the availability of the SSNSSAIs per TA for the S-NSSAIls
the NF service consumer (e.g. AMF) supports.

NF Service

NSSF
Consumer

1. PUT ../vl/nssai-availability/{nfld}(NssaiAvailabilitylnfo) or
PATCH ../vl/nssai-availability/{nfld}(NssaiAvailabilityUpdatelnfo)

2. 200 OK (AuthorizedNssaiAvailabilitylnfo) or
4xx | 5xx (ProblemDetails)

A

Figure 5.3.2.2.1-1: Update the S-NSSAIs the AMF supports per TA

1. The NF service consumer (e.g. AMF) shall send a PUT request to the resource representing the NSSAI
Availability information of the individual NF, identified by the { nfld}, to replace or create the NSSAI
Availability information of the NF. The payload of the body shall contain the Nssai Availabilitylnfo which
contains one or more representations of the individual supportedSnssai information to be replaced.

The NF service consumer (e.g. AMF) shall send a PATCH request to the resource representing the NSSAI
Availability information of the individual NF, identified by the { nfld}, to update the NSSAI Availability
information of the NF. The payload of the body shall contain the PatchDocument which contains one or more
Patchltem instructions for updating the individual supportedSnssai resources.

2. On success, "200 OK" shall be returned, the payload body of the PUT/PATCH response shall contain the
representation describing the status of the request and the complete AuthorizedNssai AvailabilityData
information representing the current state of the AuthorizedNssai Availabilitylnfo.

On failure, the NSSF shall return one of the HT TP status code together with the response body listed in Table
6.2.3.2.3.1-2/ Table 6.2.3.2.3.2-2.

5.3.2.3 Subscribe Service Operation

5.3.23.1 General

The Subscribe Operation is used by a NF Service Consumer (e.g. AMF) to subscribe to a notification of any changesin
status of the NSSAI availability information (e.g. S'NSSAIs available per TA and the restricted S-NSSAI(s) per PLMN
inthat TA inthe serving PLMN of the UE) upon thisis updated by another AMF.

NF Service

NSSF
Consumer

—1. POST ../vl/nssai-availability/subscriptions/(NssfEventSubscriptionCreateData)»

2. 201 Created (NssfEventSubscriptionCreatedData) or
Axx/5xx (ProblemDetails)

Figure 5.3.2.3.1-1 Create a subscription
1. The NF Service Consumer shall send a POST request to create a subscription resource in the NSSF. The payload

body of the POST request shall contain a representation of the individual event subscription resource to be
created in the NssfEventSubscriptionCreateData. The request may contain an expiry time, suggested by the NF
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Service Consumer as a hint, representing the time upto during which the subscription is desired to be kept active
and describes the maximum duration after which the subscribed event shall stop generating report. The request
may also indicate a specific AMF Set to restrict the subscriptions to notifications applicable to the AMF Set (i.e.
notifications related to S-NSSAIs supported by the AMF Set).

2. On success, "201 Created" shall be returned, and the payload body of the POST response shall contain the
representation describing the status of the created subscription in NssfEventSubscriptionCreatedData that may
contain the AuthorizedNssai AvailabilityData information, if available. The Location header shall contain the
location (URI) of the created subscription resource.

The response, based on operator policy and taking into account the expiry time included in the request, may
contain the expiry time, as determined by the NSSF, after which the subscription becomes invalid. Once the
subscription expires, if the NF Service Consumer wants to keep receiving notifications, it shall create a new
subscription in the NSSF. The NSSF shall not provide the same expiry time for many subscriptionsin order to
avoid all of them expiring and recreating the subscription at the same time. If the expiry timeis not included in
the response, the NF Service Consumer shall consider the subscription to be valid without an expiry time.

On failure, the NSSF shall return one of the HT TP status code together with the response body listed in Table

6.2.3.3.3.1-2.
5.3.24 Unsubscribe Service Operation
5.3.24.1 General

The Unsubscribe Operation is used by a NF Service Consumer (e.g. AMF) to unsubscribe to a notification of any
previously subscribed changes to the NSSAI availability information.

NF Service

NSSF
Consumer

1. DELETE ../vl/nssai-availability/subscriptions/{Subscriptionld}——

A

2. 204 No Content or 4xx (ProblemDetails)

Figure 5.3.2.4.1-1 Unsubscribe a subscription

1. The NF Service Consumer shall send a DELETE request to delete an existing subscription resource in the NSSF.

2. If therequest is accepted, the NSSF shall respond with the status code 204 indicating the resource identified by
subscription ID is successfully deleted.

On failure, the NSSF shall return one of the HTTP status code together with the response body listed in Table

6.2.3.4.3.2-2.
5.3.2.5 Notify Service Operation
53.25.1 General

The Notify Service operation shall be used by the NSSF to update the NF Service Consumer (e.g. AMF) with any
changein status, on aper TA basis, of the SSNSSAls available per TA (unrestricted) and the S-NSSAIs restricted per
PLMN inthat TA inthe serving PLMN of the UE.
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NF Service

NSSF
Consumer

— 1. POST {nfNssaiAvailabilityUrl}(NssfEventNotification)

2. 204 No Content

A

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). The payload body of the POST request shall contain the one representations of the
individual NssfEventNotification resource.

2. On success, "204 No Content" shall be returned and the payload body of the POST response shall be empty.
5.3.2.6 Delete Service Operation

5.3.2.6.1 General

The Delete Service operation shall be used by the NF service consumer (e.g. AMF) to delete the NSSAI availability
information stored for the NF service consumer in the NSSF.

NF Service

NSSF
Consumer

\ 4

1. DELETE {nfld}

2. 204 No Content

A

Figure 5.3.2.6.1-1: Delete the NSSAI Availability Information at NSSF

1. The NF service consumer (e.g. AMF) shall send a DELETE request to remove the NSSAI availability
information for the NF service consumer represented by the {nfld} (e.g. AMF ID).

2. The NSSF shall delete the NSSAI Availability information for the individual AMF and shall return the 204 No
Content status code.

6 API Definitions

6.1 Nnssf NSSelection Service API

6.1.1 API URI
The Nnssf_NSSelection service shall use the Nnssf_NSSelection API.

The reguest URI used in HTTP request from the NF service consumer towards the NF service producer shall have the
structure defined in clause 4.4.1 of 3GPP TS 29.501 [5], i.e.:

{apiRoot}/nnssf-nssel ection/{apiV er sion}/<api SpecificResour ceUriPar t>

with the following components:
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- The{apiRoot} shall be set as described in 3GPP TS 29.501 [5].
- The{apiVersion} shal be"v2".

- The <api SpecificResourceUriPart> shall be set as described in clause 6.1.3.

6.1.2 Usage of HTTP

6.1.2.1 General
HTTP/2, IETF RFC 7540 [10], shall be used as specified in clause 5 of 3GPP TS 29.500 [4].

An OpenAPI [6] specification of HTTP messages and content bodies for the Nnssf_NSSelection service is specified in
Annex A.

6.1.2.2 HTTP standard headers

6.1.2.2.1 General
See clause 5.2.2 of 3GPP TS 29.500 [4] for the usage of HTTP standard headers.

6.1.2.2.2 Content type
The following content types shall be supported:

- JSON, asdefined in IETF RFC 8259 [14], shall be used as content type of the HTTP bodies specified in the
present specification asindicated in clause 5.4 of 3GPP TS 29.500 [4].

- The Problem Details JSON Object (IETF RFC 7807 [15]. The use of the Problem Details JSON object in a
HTTP response body shall be signalled by the content type "application/problem+json”.6.1.2.3 HTTP custom
headers

6.1.2.3.1 General

In thisrelease of this specification, no custom headers specific to the Nnssf_NSSel ection service are defined. For 3GPP
specific HTTP custom headers used across all service based interfaces, see clause 5.2.3 of 3GPP TS 29.500 [4].

6.1.3 Resources

6.1.3.1 Overview

Figure 6.1.3.1-1 describes the resource URI structure of the Nnssf_NSSelection API.

/KapiRoot}/nnssf-nsselection/{apiVersion}

/network-slice-information

Figure 6.1.3.1-1: Resource URI structure of the nnssf_nsselection API

Table 6.1.3.1-1 provides an overview of the resources and applicable HTTP methods.
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Table 6.1.3.1-1: Resources and methods overview

HTTP method

Resource name Resource URI or custom Description
operation
Network Slice Related {apiRoot}/nnssf- GET To retrieve network slice
Information nsselection/{apiVersion}/ information. See clause 6.1.3.2.3.1.

network-slice-information
Maps to Nnssf_NSSelection_Get
service operation.

6.1.3.2 Resource: Network Slice Information Document

6.1.3.2.1 Description

This resource represents the network dlice related information maintained by the NSSF.This resource is modelled with
the Document resource archetype (see clause C.1 of 3GPP TS 29.501 [5]).

6.1.3.2.2 Resource Definition
Resource URI: {apiRoot}/nnssf-nsselection/{apiVer sion}/networ k-dice-infor mation

This resource shall support the resource URI variables defined in table 6.1.3.2.2-1.

Table 6.1.3.2.2-1: Resource URI variables for this resource

Name Definition
apiRoot See clause 6.1.1
apiVersion See clause 6.1.1
6.1.3.2.3 Resource Standard Methods
6.1.3.2.3.1 GET

This method retrieves the information related to the selected slice based on the input query parameters provided by the
NF service consumer specified in table 6.1.3.2.3.1- 1.

This method shall support input query parameters specified in table 6.1.3.2.3.1-1 and the response data structure and
response codes specified in table 6.1.3.2.3.1-3.
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Table 6.1.3.2.3.1-1: URI query parameters supported by the GET method on this resource

Name Data type P Cardinality Description
nf-type NfType M 1 This IE shall contain the NF type of the NF
service consumer.
nf-id Nflnstanceld M 1 This IE shall contain the NF identifier of the
NF service consumer.
slice-info-request- |SlicelnfoForRe C 0.1 This IE shall be present when the network
for-registration gistration slice information is requested during the
Registration procedure towards an NSSF in
the serving PLMN.
slice-info-request- |(SlicelnfoForPD C 0.1 This IE shall be present when the network
for-pdu-session USession slice information is requested during the PDU
session establishment procedure.
slice-info-request- |SlicelnfoForUE C 0.1 This IE shall be present when the network
for-ue-cu ConfigurationU slice information is requested during UE
pdate configuration update procedure.
home-plmn-id Pimnid C 0.1 This IE shall be present in the request
towards an NSSF in the serving PLMN if the
subscriber is a roamer to the serving PLMN.
When present, this IE shall contain the home
PLMN Id of the UE.
tai Tai C 0.1 This IE shall be present in the request
towards an NSSF in the serving PLMN. When
present, this IE shall contain the TAI the UE is
currently located.
supported- SupportedFeat C 0.1 This IE shall be present if at least one
features ures optional feature defined in clause 6.1.8 is
supported.
Table 6.1.3.2.3.1-2: Data structures supported by the GET Request Body on this resource
Data type P Cardinality Description
n/a
Table 6.1.3.2.3.1-3: Data structures supported by the GET Response Body on this resource
Data type P Cardinality Response Description
codes
AuthorizedNetwor M 1 200 OK This case represents a successful return of
kSlicelnfo the authorized network slice information
selected for the corresponding request.
ProblemDetails M 1 403 Forbidden This represents the case, where the NF

service consumer is not authorized to retrieve
the slice selection information or the SNSSAI
included in the requested slice selection
information is not supported in the PLMN.
The application specific error information shall
be provided in the "cause" attribute. The
"cause" attribute shall be set to:
" SNSSAI_NOT_SUPPORTED", if
the SNSSAI included in the
requested slice selection information
is not allowed in the PLMN and there
is no default NSSAI value provided in
the request.

6.1.3.2.4

Resource Custom Operations

There are no custom methods supported on the network-slice-information collection resource.
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6.1.4 Custom Operations without associated resources

There are no custom operations without associated resources defined for the Nnssf_NSSelection service in this version
of thisAPI.

6.1.5 Notifications

In thisrelease of this specification, there are no notifications defined for the Nnssf_NSSelection service.

6.1.6 Data Model

6.1.6.1 General

This clause specifies the application data model supported by the API.
Table 6.1.6.1-1 specifies the data types defined for the Nnssf service based interface protocol.

Table 6.1.6.1-1: Nnssf_NSSelection specific Data Types

Data type Section defined Description
AuthorizedNetworkSlicelnfo 6.1.6.2.2 Contains the authorized network slice information.
SubscribedSnssai 6.1.6.2.3 Contains the subscribed S-NSSAI.

AllowedSnssai 6.1.6.2.5 Contains the authorized S-NSSAI and optional mapped
home S-NSSAI and network slice instance information.
AllowedNssai 6.1.6.2.6 Contains an array of allowed S-NSSAI that constitute

the allowed NSSAI information for the authorized
network slice information.

Nsilnformation 6.1.6.2.7 Contains the API URIs of NRF services to be used to
discover NFs/services, subscribe to NF status changes
and/or request access tokens within the selected
Network Slice instance and optional the Identifier of the
selected Network Slice instance.

MappingOfSnssai 6.1.6.2.8 Contains the mapping of S-NSSAI in the serving
network and the value of the home network.

SlicelnfoForRegistration 6.1.6.2.10 Contains the slice information requested during a
Registration procedure.

SlicelnfoForPDUSession 6.1.6.2.11 Contains the slice information requested during PDU
Session establishment procedure.

ConfiguredSnssai 6.1.6.2.12 Contains the configured S-NSSAI(s) authorized by the
NSSF in the serving PLMN and optional mapped home
S-NSSAL

SlicelnfoForUEConfigurationUpdate (6.1.6.2.13 Contains the slice information requested during UE

configuration update procedure.

Table 6.1.6.1-2 specifies data types re-used by the Nnssf. service based interface protocol from other specifications,
including a reference to their respective specifications and when needed, a short description of their use within the
Nnssf service based interface.

Table 6.1.6.1-2: Nnssf re-used Data Types

Data type Reference Comments
SupportedFeatures 3GPP TS 29.571 [7] |Used to negotiate the applicability of the optional features defined
in table 6.1.8-1.
Fgdn 3GPP TS 29.571 [7] |Fully Qualified Domain Name.
AccessType 3GPP TS 29.571 [7] |Used to specify the access type for which a slice information is
applicable.
NFType 3GPP TS 29.510 [13] [Type of Network Function.
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6.1.6.2 Structured data types

6.1.6.2.1 Introduction

This clause defines the structures to be used in resource representations.
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6.1.6.2.2 Type: AuthorizedNetworkSlicelnfo

Table 6.1.6.2.2-1: Definition of type AuthorizedNetworkSlicelnfo
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Attribute name

Data type

Cardinality

Description

allowedNssailist

array(AllowedNss
ai)

1..N

This IE shall be included if:
- the NSSF received the Requested NSSAI and

the subscribed S-NSSAI(s); or
- the "requestMapping" flag in the corresponding
request was set to "true".

When present, this IE shall contain the allowed S-
NSSAI(s) authorized by the NSSF in the serving
PLMN per access type.

This IE shall be included if:

configuredNssai array(Configured | C |1..N
Snssai)
- the NSSF did not receive any Requested NSSAI;
or

- the Requested NSSAI includes an S-NSSAI that
is not valid in the Serving PLMN; or

- the NSSF has received

"defaultConfiguredSnssailnd" set to "true".

When present, this IE shall contain the configured S-
NSSAI(s) authorized by the NSSF in the serving
PLMN.

This IE may be included by the NSSF based on
configuration and if the NSSF received the
Requested NSSAI and the subscribed S-NSSAI(s).
When present, this IE shall contain the target AMF
set which shall be constructed from PLMN-ID (i.e.
three decimal digits MCC and two or three decimal
digits MNC), AMF Region Id (8 bit), and AMF Set Id
(10 bit).

targetAmfSet string O (0.1

This IE shall not be included if the "requestMapping”
IE was included in the request message and was set
to "true".

Pattern: \[0-9){3}-[0-9]{2-3}-[A-Fa-f0-9]{2}-[0-3][A-
Fa-f0-9){2}$'

(NOTE 1)

array(Nflnstancel | O |1..N This IE may be included by the NSSF based on

d) configuration and if the NSSF received the
Requested NSSAI and the subscribed S-NSSAI(s).
When present, this IE shall contain the list of
candidate AMF(s).

candidateAmfList

This IE shall not be included if the "requestMapping"
IE was included in the request message and was set
to "true".

This IE may be included by the NSSF if the NSSF
received the Requested NSSAI and the subscribed
S-NSSAI(s). When present, this IE shall contain the
rejected NSSAI in the PLMN.

This IE may be included by the NSSF if the NSSF
received the Requested NSSAI and the subscribed
S-NSSAI(s). When present, this IE shall contain the
rejected NSSAI in the current TA.

This IE shall be included by the NSSF if the NSSF
received the S-NSSAI. (i.e. during PDU session
establishment procedure)

rejectedNssailnPImn array(Snssai) O |[1.N

rejectedNssailnTa array(Snssai) O |1..N

nsilnformation Nsilnformation C |0..1

This IE shall not be included if the "requestMapping"
IE was included in the request message and was set
to "true".

SupportedFeatur | C |0..1 This IE shall be present if at least one optional

es feature defined in clause 6.1.8 is supported

supportedFeatures
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nrfAmfSet

Uri

0.1

This IE may be included by the NSSF based on
configuration and if the target AMF Set is included.
When present, this IE shall contain the API URI of
the NRF NFDiscovery Service (see clause 6.2.1 of
3GPP TS 29.510 [13]) to be used to determine the
list of candidate AMF(s) from the AMF Set.

nrfAmfSetNfMgtUri

Uri

0.1

This IE should be present if the nrfAmfSet is present.
When present, it shall contain the API URI of the
NRF NFManagement Service (see clause 6.1.1 of
3GPP TS 29.510 [13]).

Uri

nrfAmfSetAccessToken

Uri

O

0.1

When present, this IE shall contain the APl URI of
the NRF Access Token Service (see clause 6.3.2 of

3GPP TS 29.510 [13]).

NRF.

NOTE 1: The NF Service Consumer uses the PLMN ID, AMF Region and AMF Set to perform a NF Discovery to the

6.1.6.2.3

Type: SubscribedSnssai

Table 6.1.6.2.3-1: Definition of type SubscribedSnssai

Attribute name Data type P |Cardinality Description
subscribedSnssai Snssai M |1 This IE shall contain the subscribed S-NSSAI.
defaultIndication boolean O (0.1 If it is set, the subscribed S-NSSAI is a default

subscribed S-NSSAI.

6.1.6.2.4

6.1.6.2.5

Void

Type: AllowedSnssai

Table 6.1.6.2.5-1: Definition of type AllowedSnssai

Attribute name Data type P |Cardinality Description

allowedSnssai Snssai M (1 This IE shall contain the allowed S-NSSAI in the
serving PLMN.

nsilnformation array(Nsilnformat | O |[1..N This IE may be present when the NSSF provides the

ion) allowed NSSAI information to the NF service

consumer (e.g AMF). If present, this IE shall include
the information related to the network slice instance
corresponding to the allowed S-NSSAI.

mappedHomeSnssai Snssai O (0.1 When present, this IE shall contain the mapped S-
NSSAI value of home network corresponding to the
allowed S-NSSAIl in the serving PLMN.

6.1.6.2.6 Type: AllowedNssai

Table 6.1.6.2.6-1: Definition of type AllowedNssai

Attribute name Data type P [Cardinality Description
allowedSnssailist array(AllowedSns | M [1..N This IE shall contain the allowed S-NSSAI in the
sai) serving PLMN.
accessType AccessType M |1 This IE shall contain the access type to which this
allowed NSSAI belongs.
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6.1.6.2.7 Type: Nsilnformation

Table 6.1.6.2.7-1: Definition of type Nsilnformation

Attribute name Data type P |Cardinality Description
nrfld Uri M |1 This IE shall contain the API URI of the NRF
NFDiscovery Service (see clause 6.2.1 of
3GPP TS 29.510 [13]) to be used to select the
NFs/services within the selected Network Slice
instance.
nsild Nsild O |0.1 This IE may be optionally included by the NSSF.
When present, this IE shall contain the Identifier of
the selected Network Slice instance
nrfNfMgtUri Uri O |0..1 This IE should be present. When present, it shall
contain the API URI of the NRF NFManagement
Service (see clause 6.1.1 of 3GPP TS 29.510 [13]).
nrfAccessTokenUri Uri O |0.1 When present, this IE shall contain the API URI of
the NRF Access Token Service (see clause 6.3.2 of
3GPP TS 29.510 [13)).

6.1.6.2.8 Type: MappingOfSnssai

Table 6.1.6.2.8-1: Definition of type MappingOfSnssai

Attribute name Data type P |Cardinality Description
servingSnssai Snssai M (1 This IE shall contain the S-NSSAI value of serving
network.
homeSnssai Snssai M |1 This IE shall contain the mapped S-NSSAI value of
home network.

ETSI




3GPP TS 29.531 version 15.4.0 Release 15

6.1.6.2.9 Void

6.1.6.2.10

24

Type: SlicelnfoForRegistration

ETSI TS 129 531 V15.4.0 (2019-07)

Table 6.1.6.2.10-1: Definition of type SlicelnfoForRegistration

Attribute name

Data type

P

Cardinality

Description

subscribedNssai

array(Subscribed
Snssai)

C

1.N

This IE shall be included during the initial registration
procedure or during mobility registration procedure in
5GS. When present, this |IE shall contain the list of
subscribed S-NSSAIs along with an indication for
each S-NSSAI if it is a default S-NSSAI.

allowedNssaiCurrentAc
cess

AllowedNssai

This IE shall be included during an initial registration
procedure in 5GS or during mobility registration
update procedure in 5GS with a native 5G-GUTI as
the old GUTI, and an allowed NSSAI for the current
access type of the UE is available at the NF service
consumer (e.g AMF).

allowedNssaiOtherAcce
Ss

AllowedNssai

This IE shall be present during an initial registration
procedure in 5GS or during mobility registration
update procedure in 5GS with a native 5G-GUTI as
the old GUTI, and if the UE was registered with the
NF service consumer (e.g AMF) earlier for another
access type and an allowed NSSAI for the other
access type is available at the NF service consumer
(e.g AMF).

sNssaiForMapping

array(Snssai)

This IEshall be included if the requestMapping IE is
set to true. When included, this IE shall contain the
set of S-NSSAIs obtained from PGW+SMF in the
HPLMN for PDU sessions that are handed over from
EPS to 5GS.

mappingOfNssai

array(MappingOf
Snssai)

This IE may be present when the network slice
information is requested during the Registration
procedure. If present, this IE shall contain the
mapping of S-NSSAI of the VPLMN to corresponding
HPLMN S-NSSAI, for the S-NSSAIs included in the
requestedNssai and allowedNssai IE.

requestedNssai

array(Snssai)

This IE may contain the set of S-NSSAIs requested
by the UE.

defaultConfiguredSnssa
ilnd

boolean

This IE shall be present when the UE includes the
Default Configured NSSAI Indication during the
Registration procedure.

true: The Default Configured NSSAI is indicated by
the UE;

false (default): The Default Configured NSSAI is not
indicated by the UE.

requestMapping

boolean

This IE may be present when the
Nnssf_NSSelection_Get procedure is invoked during
EPS to 5GS Mobility Registration Procedure (Idle
and Connected State) using N26 interface. When
present this IE shall indicate to the NSSF that the
NSSF shall return the VPLMN specific mapped
SNSSAI values for the S-NSSAI values in the
subscribedNssai |IE.
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6.1.6.2.11 Type: SlicelnfoForPDUSession

Table 6.1.6.2.11-1: Definition of type SlicelnfoForPDUSession

Attribute name Data type P |Cardinality Description
sNssai Snssai M |1 This IE shall contain the requested S-NSSAI for the
PDU session, when the AMF queries the NSSF in
the serving PLMN. When the vNSSF queries the
hNSSF during PDU session establishment for home
routed roaming case, this IE shall contain the S-
NSSAI from the HPLMN that maps to the S-NSSAI
from the Allowed NSSAI of the Serving PLMN, as
obtained from the NF Service Consumer of the

VNSSF.
roamingIndication Roamingindicatio | M |1 This IE shall contain the indication whether the UE is
n in non-roaming, LBO roaming or HR roaming.
homeSnssai Snssai C |0..1 This IE shall be included by the NF Service

Consumer (e.g. AMF) towards the VNSSF during
PDU session establishment procedure in home
routed roaming scenario. This IE shall contain the S-
NSSAI of the HPLMN that maps to the S-NSSAI
from the Allowed NSSAI of the Serving PLMN when
the UE in the roaming scenario.

6.1.6.2.12 Type: ConfiguredSnssai

Table 6.1.6.2.12-1: Definition of type ConfiguredSNssai

Attribute name Data type P |Cardinality Description
configuredSnssai Snssai M |1 This IE shall contain the configured S-NSSAI in the
serving PLMN.
mappedHomeSnssai Snssai O |0.1 When present, this IE shall contain the mapped S-
NSSAI value of home network corresponding to the
configured S-NSSAI in the serving PLMN.
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6.1.6.2.13 Type: SlicelnfoForUEConfigurationUpdate

Table 6.1.6.2.13-1: Definition of type SlicelnfoForUEConfigurationUpdate

Attribute name

Data type

P

Cardinality

Description

subscribedNssai

array(Subscribed
Snssai)

C

1.N

This IE shall be included during UE configuration
update procedure in 5GS. When present, this IE
shall contain the list of subscribed S-NSSAIs along
with an indication for each S-NSSAI if it is a default
S-NSSAL

allowedNssaiCurrentAc
cess

AllowedNssai

0.1

This IE may be included during UE configuration
update procedure in 5GS. When present, this IE
shall contain the list of allowed S-NSSAls in the AMF
for the current access type of the UE.

allowedNssaiOtherAcce
ss

AllowedNssai

0.1

This IE may be included during UE configuration
update procedure in 5GS. When present, this IE
shall contain the list of allowed S-NSSAls in the AMF
for the other access type of the UE.

defaultConfiguredSnssa
ilnd

boolean

0.1

This IE may be present if the UE included the
Default Configured NSSAI Indication during the
recent Registration procedure.

requestedNssai

array(Snssai)

1.N

This IE may contain the set of S-NSSAIs requested
by the UE in the recent registration procedure.

mappingOfNssai

array(MappingOf
Snssai)

1.N

This IE may be present when the network slice
information is requested during UE configuration
update procedure. If present, this IE shall contain the
mapping of S-NSSAI of the VPLMN to corresponding
HPLMN S-NSSAI, for the S-NSSAIs included in the
requestedNssai and the allowedNssai IEs for current
and other access types.

6.1.6.3 Simple data types and enumerations

6.1.6.3.1 Introduction

This clause defines simple data types and enumerations that can be referenced from data structures defined in the

previous clauses.

6.1.6.3.2 Simple data types

The simple data types defined in table 6.1.6.3.2-1 shall be supported.

Table 6.1.6.3.2-1: Simple data types

Type Name Type Definition Description
Nsild string Represents the Network Slice Instance Identifier
6.1.6.3.3 Enumeration: Roaminglndication

Table 6.1.6.3.3-1: Enumeration RoamingIndication

Enumeration value

Description

NON_ROAMING

This value indicates that the UE is not roaming.

LOCAL_BREAKOUT

This value indicates that the UE is roaming but is using a local
breakout PDU session.

HOME_ROUTED_ROAMING

This value indicates that the UE is roaming and is using a home
routed PDU session.
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6.1.6.4 Binary data

Thereisno binary data used for the Nnssf_NSSelection service in this version of the API.

6.1.7 Error Handling

6.1.7.1 General

HTTP error handling shall be supported as specified in clause 5.2.4 of 3GPP TS 29.500 [4].

6.1.7.2 Protocol Errors

Protocol Error Handling shall be supported as specified in clause 5.2.7.2 of 3GPP TS 29.500 [4].

6.1.7.3 Application Errors

The common application errors defined in the Table 5.2.7.2-1 in 3GPP TS 29.500 [4] may also be used for the
Nnssf_NSSelection service. The following application errors listed in Table 6.1.7.3-1 are specific for the
Nnssf_NSSelection service.

Table 6.1.7.3-1: Application errors

Application Error HTTP status code Description
SNSSAI_NOT_SUPPORTED 403 Forbidden This cause value shall be set when the requested slice
selection information is for SNSSAI(s) not supported in the
PLMN.

6.1.8 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_NSSelection service, if any.

The NF Service Consumer shall indicate the optional features it supports for the Nnssf_NSSelection service, if any, by
including the supportedFeatures attribute in the HTTP POST request when requesting the NSSF to provide the allowed
NSSAI information.

The NSSF shall determine the supported features for the requested network slice 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 allowed NSSAI information it returnsin the HT TP response.

The syntax of the supportedFeatures attribute is defined in clause 5.2.2 of 3GPP TS 29.571 [5].

The following features are defined for the Nnssf_NSSelection service.

Table 6.1.8-1: Features of supportedFeatures attribute used by Nnssf_NSSelection service

Feature Feature M/O Description
Number

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.
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6.1.9 Security

Asindicated in 3GPP TS 33.501 [11] and 3GPP TS 29.500 [4], the access to the Nnssf_NSSelection APl may be
authorized by means of the OAuth2 protocol (see IETF RFC 6749 [12]), based on local configuration, using the "Client
Credentials’ authorization grant, where the NRF (see 3GPP TS 29.510 [13]) plays the role of the authorization server.

If OAuth2 isused, an NF Service Consumer, prior to consuming services offered by the Nnssf_NSSelection API, shall
obtain a"token" from the authorization server, by invoking the Access Token Request service, as described in
3GPPTS29.510[13], clause 5.4.2.2.

NOTE: When multiple NRFs are deployed in a network, the NRF used as authorization server isthe same NRF
that the NF Service Consumer used for discovering the Nnssf_NSSelection service.

The Nnssf_NSSelection API does not define any scopes for OAuth2 authorization.

6.2 Nnssf_NSSAIlAvailability Service API

6.2.1 APIURI

The Nnssf_NSSAIAvailability service shall usethe Nnssf_ NSSAlAvailability API.

Therequest URI used in HTTP request from the NF service consumer towards the NF service producer shall have the
structure defined in clause 4.4.1 of 3GPP TS 29.501 [9], i.e.:

{apiRoot}/nnssf- nssaiavailability/{apiV er sion}/<api SpecificResour ceUriPart>
with the following components:

- The{apiRoot} shall be set as described in 3GPP TS 29.501 [5].

- The{apiVersion} shall be"v1".
- The <api SpecificResourceUriPart> shall be set as described in clause 6.2.3.

6.2.2 Usage of HTTP

6.2.2.1 General
HTTP/2, IETF RFC 7540 [10], shall be used as specified in clause 5 of 3GPP TS 29.500 [4].

An OpenAPI [6] specification of HTTP messages and content bodies for the Nnssf_NSSAIAvailability serviceis
specified in Annex A.

6.2.2.2 HTTP standard headers

6.2.2.2.1 General
See clause 5.2.2 of 3GPP TS 29.500 [4] for the usage of HT TP standard headers.

6.2.2.2.2 Content type

The JSON format shall be supported. The use of JISON format shall be as specified in clause 5.4 of 3GPP TS 29.500
[4].

The following content types shall be supported:

- JSON, asdefined in IETF RFC 8259 [14], shall be used as content type of the HTTP bodies specified in the
present specification asindicated in clause 5.4 of 3GPP TS 29.500 [4].
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- The Problem Details JISON Object (IETF RFC 7807 [15]). The use of the Problem Details JSON object in a
HTTP response body shall be signalled by the content type "application/problem-+json™.

- JSON Patch (IETF RFC 6902 [8]). The use of the JSON Patch format in aHTTP request body shall be signalled
by the content type " application/json-patch+json”.

6.2.2.2.3 Accept-Encoding

The NSSF should support gzip coding (see IETF RFC 1952 [16]) in HT TP requests and responses and indicate so in the
Accept-Encoding header, as described in clause 6.9 of 3GPP TS 29.500 [4].

6.2.2.3 HTTP custom headers

6.2.2.3.1 General

In this release of this specification, no custom headers specific to the Nnssf_NSSAIAvailability service are defined. For
3GPP specific HTTP custom headers used across all service based interfaces, see clause 5.2.3 of 3GPP TS 29.500 [4].

6.2.3 Resources

6.2.3.1 Overview

//{apiRoot}/nnssf-nssaiavailability/v1l

/nssai-availability

4‘ /{nfid}
% /subscriptions

/{subscriptionld}

Figure 6.2.3.1-1: Resource URI structure of the Nnssf_NSSAIlAvailability API

Table 6.2.3.1-1 provides an overview of the resources and applicable HTTP methods.
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Table 6.2.3.1-1: Resources and methods overview

HTTP
method
Resource name Resource URI or Description
custom
operation
NSSAI Availability Store {apiRoot}/nnssf-nssaiavailability/ OPTIONS |Discover the communication
vl/nssai-availability options supported by the NSSF
for this resource.

NSSAI Availability {apiRoot}/nnssf-nssaiavailability/ PUT Updates the NSSF with the S-
Document {apiVersion}/nssai-availability/{nfld} 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 {apiRoot}/nnssf-nssaiavailability/ POST Create a subscription to the
Notification Subscriptions  |{apiVersion}/nssai- notification of any changes to the
Collection availability/subscriptions NSSAI availability information.
Individual NSSAI {apiRoot}/nnssf-nssaiavailability/ DELETE |Unsubscribe to the notification of
Availability Notification {apiVersion}/nssai- any changes to the NSSAI
Subscriptions availability/subscriptions/{subscriptionid} availability information.

6.2.3.2 Resource: NSSAI Availability Document

6.2.3.2.1 Description

Thisresource represents asingle NSSAI Availability resource.

Thisresource is modelled with the Document resource archetype (see clause C.1 of 3GPP TS 29.501 [5]).

6.2.3.2.2 Resource Definition
Resource URI: { apiRoot} /nnssf-nssaiavailability/{ apiVersion} /nssai-avail ability/{ nfld}
This resource shall support the resource URI variables defined in table 6.2.3.2.2-1.

Table 6.2.3.2.2-1: Resource URI variables for this resource

Name Definition
apiRoot See clause 6.2.1
apiVersion See clause 6.2.1
nfld Represents the Identifier of the AMF for which the NSSAI Availability information is updated.
6.2.3.2.3 Resource Standard Methods
6.2.3.2.3.1 PUT

This method shall support the request data structures specified in table 6.2.3.2.3.1-1 and the response data structures and
response codes specified in table 6.2.3.2.3.1-2.

Table 6.2.3.2.3.1-1: Data structures supported by the PUT Request Body on this resource

Data type P | Cardinality Description

NSSAlAvailabilityl | M |1 This IE contains the information regarding the NssaiAvailabilityData for the
nfo NF Service Consumer (e.g AMF).
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Table 6.2.3.2.3.1-2: Data structures supported by the PUT Response Body on this resource

Data type P | Cardinality | Response Description
codes
AuthorizedNssaiA | M |1 200 OK This case represents a successful update of the NSSF with the
vailabilitylnfo S-NSSAIs the AMF supports per TA.

The authorized NSSAI availability (i.e. S-NSSAIs available per
TA (unrestricted) and any S-NSSAIs restricted per PLMN in that
TA in the serving PLMN of the UE) information shall be returned
in the response payload body.

ProblemDetails M |1 403 This represents the case, when the NF service consumer is not
Forbidden [authorized to update the NSSAI availability information or the
TAI/S-NSSAI information provided is not supported in the
PLMN. The "cause" attribute shall be set to:

- "SNSSAI_NOT_SUPPORTED", if the S-NSSAI provided
is not supported in the PLMN.

ProblemDetails M |1 404 Not This represents the case when the resource related to the NF Id
Found for which the NSSAI availability information is updated is
unavailable.
6.2.3.2.3.2 PATCH

This method shall support the request data structures specified in table 6.2.3.2.3.2-1 and the response data structures and
response codes specified in table 6.2.3.2.3.2-2.

Table 6.2.3.2.3.2-1: Data structures supported by the PATCH Request Body on this resource

Data type P | Cardinality Description

PatchDocument M |1 This IE contains the information regarding the JSON patch instructions for
updating the AuthorizedNssaiAvailabilitylnfo.

Table 6.2.3.2.3.2-2: Data structures supported by the PATCH Response Body on this resource

Data type P | Cardinality | Response Description
codes
AuthorizedNssaiA | M |1 200 OK This case represents a successful update of the NSSF with the
vailabilitylnfo S-NSSAIs the AMF supports per TA.

If the authorized NSSAI availability (i.e. S-NSSAIs available per
TA (unrestricted) and any S-NSSAIs restricted per PLMN in that
TA in the serving PLMN of the UE) is changed, the NSSF shall
return a data structure of type "AuthorizedNssaiAvailabilitylnfo”
in the response payload body.

ProblemDetails M |1 403 This represents the case, when the NF service consumer is not
Forbidden [authorized to update the NSSAI availability information or the S-
NSSAI information provided is not supported in the PLMN. The

"cause" attribute shall be set to:

"SNSSAI_NOT_SUPPORTED", if the S-NSSAI provided is
not supported in the PLMN.

ProblemDetails M (1 404 Not This represents the case when the resource related to the NF Id
Found for which the NSSAI availability information is updated is
unavailable.
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6.2.3.2.3.3 DELETE

This method shall support the request data structures specified in table 6.2.3.2.3.3-1 and the response data structures and
response codes specified in table 6.2.3.2.3.3-2.

Table 6.2.3.2.3.3-1: Data structures supported by the DELETE Request Body on this resource

Data type P | Cardinality Description

n/a

Table 6.2.3.2.3.3-2: Data structures supported by the DELETE Response Body on this resource

Data type P | Cardinality | Response Description
codes
n/a 204 No
Content
ProblemDetails M |1 404 Not This represents the case when the resource related to the NF Id
Found for which the NSSAI availability information is updated is
unavailable.
6.2.3.3 Resource: NSSAI Availability Notification Subscriptions Collection
6.2.3.3.1 Description

This resource represents the collection of NSSAI Availability Notification Subscriptionsin the NSSF.

Thisresource is modelled with the Collection resource archetype (see clause C.2 of 3GPP TS 29.501 [5]).

6.2.3.3.2 Resource Definition
Resource URI: { apiRoot} /nnssf-nssai availability/{ apiV ersion} /nssai-avail ability/subscriptions

This resource shall support the resource URI variables defined in table 6.2.3.3.2-1.

Table 6.2.3.3.2-1: Resource URI variables for this resource

Name Definition
apiRoot See clause 6.2.1
apiVersion See clause 6.2.1
6.2.3.3.3 Resource Standard Methods
6.2.3.3.3.1 POST

This method shall support the request data structures specified in table 6.2.3.3.3.1-1 and the response data structures and
response codes specified in table 6.2.3.3.3.1-2.

Table 6.2.3.3.3.1-1: Data structures supported by the POST Request Body on this resource

Data type P | Cardinality Description
NssfEventSubscri | M |1 This IE contains the information regarding the SubscriptionData for the AMF
ptionCreateData to notify any changes to the NSSAI availability information.
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Table 6.2.3.3.3.1-2: Data structures supported by the POST Response Body on this resource

Data type P | Cardinality | Response Description
codes

NssfEventSubscri | M |1 201 This case represents a successful creation of subscription to

ptionCreatedData Created the change of NSSAI availability information.

ProblemDetails M |1 403 This represents the case, when the NF service consumer is not
Forbidden [authorized to subscribe for the NSSAI availability information

notification.

ProblemDetails M |1 404 Not This represents the case when the subscriptions collection
Found resource does not exist at the NSSF..

6.2.3.4 Resource: Individual NSSAI Availability Notification Subscriptions

6.2.3.4.1 Description

This resource represents an Individual NSSAI Availability Notification Subscriptions resources generated by the NSSF.

Thisresource is modelled with the Document resource archetype (see clause C.1 of 3GPP TS 29.501 [5]).

6.2.3.4.2 Resource Definition
Resource URI: { apiRoot} /nnssf-nssaiavail ability/{ apiV ersion} /nssai-avail ability/subscri ptions/{ subscriptionl d}

This resource shall support the resource URI variables defined in table 6.2.3.4.2-1.

Table 6.2.3.3.2-1: Resource URI variables for this resource

Name Definition
apiRoot See clause 6.2.1
apiVersion See clause 6.2.1
subscriptionld Represents the Identifier of the subscription.
6.2.3.4.3 Resource Standard Methods
6.2.34.3.1 DELETE

This method shall support the request data structures specified in table 6.2.3.4.3.2-1 and the response data structures and
response codes specified in table 6.2.3.4.3.2-2.

Table 6.2.3.3.3.2-1: Data structures supported by the DELETE Request Body on this resource

Data type P | Cardinality Description

N/A
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Table 6.2.3.4.3.2-2: Data structures supported by the DELETE Response Body on this resource

Data type P | Cardinality | Response Description

codes

N/A 204 NO |This case represents a successful deletion of the subscription.
Content

ProblemDetails M (1 404 Not This represents the case when the subscription resource is

Found unavailable.
6.2.3.5 Resource: NSSAI Availability Store
6.2.3.5.1 Description

This resource represents a collection of NSSAI Availability resources.

Thisresource is modelled with the Store resource archetype (see clause C.1 of 3GPP TS 29.501 [5]).

6.2.3.5.2 Resource Definition
Resource URI: { apiRoot} /nnssf-nssaiavailability/v1/nssai-availability
Thisresource shall support the resource URI variables defined in table 6.2.3.5.2-1.

Table 6.2.3.5.2-1: Resource URI variables for this resource

Name Definition
apiRoot See clause 6.2.1
6.2.3.5.3 Resource Standard Methods
6.2.3.5.3.1 OPTIONS

This method queries the communication options supported by the NSSF (see clause 6.x of 3GPP TS 29.500 [4]). This
method shall support the URI query parameters specified in table 6.1.3.5.3.1- 1.

Table 6.2.3.5.3.1-1: URI query parameters supported by the OPTIONS method on this resource

Name Data type P Cardinality Description

n/a

This method shall support the request data structures specified in table 6.2.3.5.3.1-2 and the response data structures and
response codes specified in table 6.2.3.5.3.2-3.

Table 6.2.3.5.3.1-2: Data structures supported by the OPTIONS Request Body on this resource

Data type P Cardinality Description

n/a
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Table 6.2.3.5.3.1-3: Data structures supported by the OPTIONS Response Body on this resource

Data type P Cardinality Response Description
codes
n/a M 1 200 OK
ProblemDetails M 1 405 Method Not
Allowed
ProblemDetails M 1 501 Not Implemented
NOTE: The mandatory HTTP error status codes for the OPTIONS method listed in Table 5.2.7.1-1 of
3GPP TS 29.500 [4] other than those specified in the table above also apply, with a ProblemDetails data
type (see clause 5.2.7 of 3GPP TS 29.500 [4]).

6.2.4  Custom Operations without associated resources

There are no custom operations without associated resources for the Nnssf_NSSAIAvailability service in this version of
the API.

6.2.5 Notifications

6.25.1 General

This clause specifies the notifications provided by the Nnssf_NSSAIAvailability service.
6.2.5.2 NSSAI Availability Notification

6.2.5.2.1 Description

If the NF Service Consumer (e.g. AMF) has provided the callback URI for getting notified about the NSSAI availability
information, the NSSF shall notify the NF Service Consumer whenever the NSSAI availability information is updated.

6.2.5.2.2 Notification Definition
Resource URI: {nfNssaiAvailabilityUri}

Thisresource URI is provided by the NF Service Consumer (e.g. AMF) during NSSAI Availability Information update
invoked by the NF Service Consumer.

Table 6.2.5.2.2-1: Resources and methods overview

HTTP
method
Resource name Resource URI or Description

custom
operation
POST The NSSF uses this callback URI to
Update the AMF with any S-NSSAIs

NSSAI Availability Notification {nfNssaiAvailabilityUri}

Callback restricted per TA in the serving PLMN
of the UE.
6.2.5.2.3 Notification Standard Methods
6.2.5.2.3.1 POST

This method shall support the request data structures specified in table 6.2.5.2.3.1-1 and the response data structures and
response codes specified in table 6.2.5.2.3.1-2.
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Table 6.2.5.2.3.1-1: Data structures supported by the POST Request Body on this resource

Data type P | Cardinality Description
NssfEventNotifica | M |1 Representation of the data to be sent to the NF service consumer (e.g.
tion AMF)to update NSSAI availability information, authorized by the NSSF in the
serving PLMN.

Table 6.2.5.2.3.1-2: Data structures supported by the POST Response Body on this resource

Data type P | Cardinality | Response Description
codes
n/a 204 No This case represents a successful update of the NF service
Content consumer (e.g. AMF)with NSSAI availability information.

6.2.6 Data Model

6.2.6.1 General
This clause specifies the application data model supported by the API.
Table 6.2.6.1-1 specifies the data types defined for the Nnssf_NSSAI Availability service based interface protocol.

Table 6.2.6.1-1: Nnssf_NSSAIlAvailability specific Data Types

Data type Section defined Description

NssaiAvailabilitylnfo 6.2.6.2.2 This contains the Nssai availability information
requested by the AMF.

SupportedNssaiAvailabilityData 6.2.6.2.3 This contains the Nssai availability data information per
TA supported by the AMF.

AuthorizedNssaiAvailabilityData 6.2.6.2.4 This contains the Nssai availability data information per
TA authorized by the NSSF

RestrictedSnssai 6.2.6.2.5 This contains the restricted SNssai information per
PLMN.

AuthorizedNssaiAvailabilityInfo 6.2.6.2.6 This contains the Nssai availability data information
authorized by the NSSF

6.2.6.2.7 This contains the JSON Patch instructions for updating

PatchDocument the Nssai availability data information at the NSSF.

NssfEventSubscriptionCreateData  [6.2.6.2.8 This contains the information for event subscription.

NssfEventSubscriptionCreatedData [6.2.6.2.9 This contains the information for event subscription.

NssfEventNotification 6.2.6.2.10 This contains the information for created event
subscription.

Table 6.2.6.1-2 specifies data types re-used by the Nnssf service based interface protocol from other specifications.

Table 6.2.6.1-2: Nnssfre-used Data Types

Data type Reference Comments
SupportedFeatures 3GPP TS 29.571 [7] |Used to negotiate the applicability of the optional features defined
in table 6.2.8-1.
Snssai 3GPP TS 29.571 [7]
Patchitem 3GPP TS 29.571 [7] |Identifies the JSON Patch instructions
DateTime 3GPP TS 29.571 [7]
6.2.6.2 Structured data types
6.2.6.2.1 Introduction

This clause defines the structures to be used in resource representations.
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Definition of type NssaiAvailabilitylnfo

Attribute name Data type P |Cardinality Description
supportedNssaiAvailabil |array(Supported M |1..N This IE shall contain the information regarding the S-
ityData NssaiAvailability NSSAIs the NF service consumer (e.g. AMF) and

Data) the 5G-AN supports per TA.
supportedFeatures SupportedFeatur | C (0.1 This IE shall be present if at least one optional
es feature defined in clause 6.2.8 is supported
amfSetld string O (0.1 This IE may be included to indicate the AMF set
identifier for the AMFs serving the TAIs where the
NSSAI is available.
When present, this IE shall be constructed from
PLMN-ID (i.e. three decimal digits MCC and two or
three decimal digits MNC), AMF Region Id (8 bit),
and AMF Set Id (10 bit).
Pattern: *\[0-9]{3}-[0-9]{2-3}-[A-Fa-f0-9]{2}-[0-3][A-
Fa-f0-9){2}$'
6.2.6.2.3 Type: SupportedNssaiAvailabilityData

Table 6.2.6.2.3-1: Definition of type SupportedNssaiAvailabilityData

Attribute name Data type P |Cardinality Description
tai Tai M (1 This IE shall contain the identifier of the Tracking
Area
supportedSnssaiList array(Snssai) M [1..N This IE shall contain the S-NSSAI(s) supported by
the AMF for the TA.

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

tai

Tai

M

1

This IE shall contain the identifier of the Tracking
Area.

supportedSnssaiList

array(Snssai)

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.

restrictedSnssailList

array(RestrictedS
nssai)

1.N

This IE may contain the restricted S-NSSAI(s) per
PLMN for the TA. If the restricted S-NSSAI is not
present, no restricted S-NSSAI is applicable to the
TA. When present, this |IE shall be included only by
the NSSF.

6.2.6.2.5

Type: RestrictedSnssai

Table 6.2.6.2.5-1: Definition of type RestrictedSnssai

Attribute name Data type P |Cardinality Description
homePImnld Pimnid M |1 This IE shall contain the home PLMN ID of the
PLMN with which the serving network has roaming
agreement.
sNssailList array(Snssai) M [1..N This IE shall contain the array of restricted S-NSSAls
for the home PLMN Id.
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Table 6.2.6.2.6 -1: Definition of type AuthorizedNssaiAvailabilitylnfo

Attribute name Data type P |Cardinality Description
authorizedNssaiAvailabi |array(Authorized | M |1..N Contains the authorized NSSAI availability
lityData NssaiAvailability information.

Data)
supportedFeatures SupportedFeatur | C (0.1 This IE shall be present if at least one optional
es feature defined in clause 6.2.8 is supported
6.2.6.2.7 Type: PatchDocument

Table 6.2.6.2.7-1: Definition of type PatchDocument

Attribute name

Data type

P

Cardinality

Description

N/A

array(Patchltem)

M

1.N

An array of patch instructions to update the NSSAI
availability information at the NSSF. See
3GPP TS 29.571 [7].

6.2.6.2.8

Type: NssfEventSubscriptionCreateData

Table 6.2.6.2.8-1: Definition of type NssfEventSubscriptionCreateData

Attribute name Data type P |Cardinality Description

nfNssaiAvailabilityUri Uri M (1 Identifies the recipient of notifications sent by the NF
service consumer (e.g. AMF) for this subscription

taiList array(Tai) M [1.N Identifies the TAIs supported by the NF service
consumer (e.g. AMF).

event NssfEventType M |1 Describes the event to be subscribed for this
subscription.

expiry DateTime O |0.1 This IE may be included by the NF service
consumer. When present, this IE shall represent the
suggested time after which the subscription
becomes invalid.

amfSetld string O (0.1 This IE may be included to identify a specific AMF

Set for which this subscription applies.

When present, this IE shall be constructed from
PLMN-ID (i.e. three decimal digits MCC and two or
three decimal digits MNC), AMF Region Id (8 bit),
and AMF Set Id (10 bit).

Pattern: '"[0-9]{3}-[0-O{2-3}-[A-Fa-f0-9]{2}-[0-3][A-
Fa-f0-9]{2}$"
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6.2.6.2.9 Type: NssfEventSubscriptionCreatedData

Table 6.2.6.2.9-1: Definition of type NssfEventSubscriptionCreatedData

Attribute name Data type P |Cardinality Description

subscriptionld string M |1 Identifies the subscription Id for the created
subscription.

expiry DateTime C |0..1 This IE shall be included, if, based on operator policy
and taking into account the expiry time included in
the request, the AMF needs to include an expiry
time. When present, it represents the time after
which the subscribed event shall stop generating
report and the subscription becomes invalid. Upon
reaching this expiry time the NF service consumer
shall delete the representation of the subscription it
may have.

authorizedNssaiAvailabi |array(Authorized | O |1..N If the authorized NSSAI availability (i.e. S-NSSAIs

lityData NssaiAvailability available per TA (unrestricted) and any S-NSSAIs

Data) restricted per PLMN in that TA in the serving PLMN
of the UE) is available, the NSSF may include this
IE.
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

subscriptionld

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.

authorizedNssaiAvailabi
lityData

array(Authorized
NssaiAvailability
Data)

1.N

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.

6.2.6.3 Simple data types and enumerations

6.2.6.3.1 Introduction

This clause defines simple data types and enumerations that can be referenced from data structures defined in the

previous clauses.

6.2.6.3.2 Simple data types

The simple data types defined in table 6.2.6.3.2-1 shall be supported.
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Table 6.2.6.3.2-1: Simple data types

Type Name Type Definition Description
<one simple data
type, e.g. boolean,
integer, null,
number, string>

6.2.6.3.3 Enumeration: NssfEventType

Table 6.2.6.3.3-1: Enumeration NssfEventType

Enumeration value Description
"S- A NF subscribes to this event to receive the status change about
NSSAI_STATUS_CHANGE_REPORT" | the current S-NSSAI available (i.e unrestricted) per TA and the
status change about the list of restricted S-NSSAI per TA and per
PLMN in the serving PLMN of the UE.

6.2.6.4 Binary data

Thereisno binary data used for the Nnssf_NSSAIAvailability servicein this version of the API.
6.2.7 Error Handling

6.2.7.1 General

HTTP error handling shall be supported as specified in clause 5.2.4 of 3GPP TS 29.500 [4].

6.2.7.2 Protocol Errors

Protocol Error Handling shall be supported as specified in clause 5.2.7.2 of 3GPP TS 29.500 [4].

6.2.7.3 Application Errors

The common application errors defined in the Table 5.2.7.2-1 in 3GPP TS 29.500 [4] may also be used for the
Nnssf_NSSAIAvailability service. The following application errorslisted in Table 6.1.7.3-1 are specific for the
Nnssf_NSSAIAvailability service.

Table 6.2.7.3-1: Application errors

Application Error HTTP status code Description
SNSSAI_NOT_SUPPORTED 403 Forbidden For Nnssf_NSSAIAvailibility service, the SNSSAI provided in
the request is not supported in the PLMN.

For Nnssf_NSSelection service, the S-NSSAI provided in the
request is not allowed in the PLMN and there is no default
NSSAI provided in the request.

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.
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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 returnsin the HTTP response.

The syntax of the supportedFeatures attribute is defined in clause 5.2.2 of 3GPP TS 29.571 [5].
The following features are defined for the Nnssf_NSSAIAvailability service.

Table 6.2.8-1: Features of supportedFeatures attribute used by Nnssf_NSSAIlAvailability service

Feature Feature M/O Description
Number

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.

6.2.9 Security

Asindicated in 3GPP TS 33.501 [11] and 3GPP TS 29.500 [4], the access to the Nnssf_NSSAIAvailability APl may be
authorized by means of the OAuth2 protocol (see IETF RFC 6749 [12]), based on local configuration, using the "Client
Credentials’ authorization grant, where the NRF (see 3GPP TS 29.510 [13]) playsthe role of the authorization server.

If OAuth2 is used, an NF Service Consumer, prior to consuming services offered by the Nnssf_NSSAIAvailability API,
shall obtain a"token" from the authorization server, by invoking the Access Token Request service, as described in
3GPPTS29.510[13], clause 5.4.2.2.

NOTE: When multiple NRFs are deployed in a network, the NRF used as authorization server isthe same NRF
that the NF Service Consumer used for discovering the Nnssf_NSSAIAvailability service.

The Nnssf_NSSAIAvailability API does not define any scopes for OAuth2 authorization.
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Annex A (normative):
OpenAPI specification

A.l General

This Annex specifies the formal definition of the Nnssf_NSSelection service. It consists of OpenAPI 3.0.0
specifications, in Y AML format.

This Annex takes precedence when being discrepant to other parts of the specification with respect to the encoding of
information elements and methods within the API(s).

NOTE 1: The semantics and procedures, as well as conditions, e.g. for the applicability and allowed combinations
of attributes or values, not expressed in the OpenAPI definitions but defined in other parts of the
specification also apply.

Informative copies of the OpenAPI specification files contained in this 3GPP Technical Specification are available on
the public 3GPP file server in the following locations (see clause 5B of the 3GPP TR 21.900 [17] for further
information):

- https://www.3gpp.org/ftp/Specs/archive/OpenAPl/<Release>/, and

- https://www.3gpp.org/ftp/Specs/<Plenary>/<Rel ease>/OpenAPl/.

NOTE 2: To fetch the OpenAPI specification file after CT#83 plenary meeting for Release 15 in the above links
<Plenary> must be replaced with the date the CT Plenary occurs, in the form of year-month (yyyy-mm),
e.g. for CT#83 meeting <Plenary> must be replaced with value "2019-03" and <Release> must be
replaced with value "Rel-15".

A.2 Nnssf NSSelection API

openapi: 3.0.0

info
version: '2.0.1
title: 'NSSF NS Sel ection
description:
NSSF Network Slice Selection Service
© 2019, 3GPP Organi zational Partners (AR B, ATIS, CCSA, ETSI, TSDSI, TTA, TTO)
Al rights reserved
security:
- {1
- OAuth2d i entCredential s:
- nnssf-nssel ection
servers:
- url: '{api Root}/nnssf-nssel ection/v2
vari abl es
api Root :
default: https://exanple.com
description: api Root as defined in clause 4.4 of 3GPP TS 29. 501
ext er nal Docs
description: 3GPP TS 29.531 V15.3.0; 5G System Network Slice Sel ection Services; Stage 3
url: http://ww. 3gpp. org/ftp/ Specs/archivel/ 29 _series/29. 531/

pat hs:
/ network-slice-information
get:
summary: Retrieve the Network Slice Selection Information
t ags:

- Network Slice Information (Docunent)
operationld: NSSel ectionGet
par anet ers:
- name: nf-type
in: query
description: NF type of the NF service consuner
required: true
schena:
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$ref: ' TS29510_Nnrf _NFManagenent . yanl #/ conponent s/ schemas/ NFType
- nanme: nf-id
in: query
description: NF Instance |D of the NF service consuner
required: true
schema
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenmas/ Nf | nst ancel d
- name: slice-info-request-for-registration

in: query
description: Requested network slice informati on during Registration procedure
content:
application/json
schema

$ref: '#/ conponents/schemas/ Slicel nf oFor Regi stration
- nane: slice-info-request-for-pdu-session
in: query
description: Requested network slice informati on during PDU session establishment

procedure
content:
application/json
schema
$ref: '#/ conponents/schemas/ Slicel nf oFor PDUSessi on
- nanme: slice-info-request-for-ue-cu
in: query
description: Requested network slice informati on during UE confuguration update procedure
content:
application/json
schema:
$ref: ' #/ conponent s/ schemas/ Sl i cel nf oFor UEConf i gur at i onUpdat e
- nanme: home-plm-id
in: query
description: PLMN ID of the HPLWN
content:
application/json
schema
$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ schenmas/ Pl ml d
- nane: ta
in: query
description: TAl of the UE
content:
application/json
schema
$ref: ' TS29571_CommonDat a. yamni #/ conponent s/ schenmas/ Tai
- name: supported-features
in: query
description: Features required to be supported by the NFs in the target slice instance
schema
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenmas/ Suppor t edFeat ur es
responses
' 200'
description: OK (Successful Network Slice Selection)
content:
application/json
schena:
$ref: '#/ conponents/schemas/ Aut hori zedNet wor kSl i cel nfo
' 400
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 400
' 401
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 401
' 403"
$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 403
' 404
$ref: 'TS29571_ ConmonDat a. yanl #/ conponent s/ r esponses/ 404
' 406'
$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 406
' 414
$ref: ' TS29571_CormmonDat a. yani #/ conponent s/ r esponses/ 414
' 429
$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 429
' 500
$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 500
' 503"
$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 503
defaul t:

description: Unexpected error

conponent s:
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securitySchenes:
oAut h2C i ent Credenti al s:
type: oaut h2
flows:
clientCredential s:
tokenUrl: ' {nrfApi Root}/ oaut h2/token'
scopes:
nnssf-nssel ection: Access to the Nnssf_NSSel ecti on API
schenas:
Aut hori zedNet wor kSl i cel nf o:
type: object
properties:
al | onedNssai Li st:
type: array
itens:
$ref: ' #/ conponents/schenas/ Al | onedNssai '
mnltems: 1
confi guredNssai :
type: array
itens:
$ref: '#/ conponents/schenas/ Confi guredSnssai’
mnltems: 1
t ar get Anf Set :
type: string
pattern: '~[0-9]{3}-[0-9]{2-3}-[A-Fa-f0-9]{2}-[0-3][A-Fa-f0-9]{2} %'
candi dat eAnf Li st :
type: array
itemns:
$ref: ' TS29571_CormmonDat a. yani #/ conponent s/ schenas/ Nf | nst ancel d'
mnltems: 1
rej ect edNssai | nPl m:
type: array
itemns:
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schermas/ Snssai '
mnltems: 1
rej ect edNssai | nTa:
type: array
itens:
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schemas/ Snssai '
mnltems: 1
nsi | nformation:
$ref: '#/ conponents/schenmas/ Nsi | nformation'
support edFeat ur es:
$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ schemas/ Suppor t edFeat ur es’
nrf Anf Set :
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Uri '
nrf Anf Set Nf Mgt Ur i :
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Uri '
nr f Anf Set AccessTokenUri :
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Uri '

Subscri bedSnssai :
type: object
required:
- subscri bedSnssai
properties:
subscri bedSnssai :
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schermas/ Snssai '
def aul t| ndi cation:
type: bool ean

Al | owedSnssai :
type: object
required:
- al |l owedSnssai
properties:
al | onedSnssai :
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schermas/ Snssai '
nsi | nf ormati onLi st:
type: array
itemns:
$ref: '#/ conponents/schenmas/ Nsi | nformation'
mnltems: 1
mappedHoneSnssai :
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schenmas/ Snssai '

Al | onedNssai :
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type: object
required:
- all onedSnssai Li st
- accessType
properties:
al | onedSnssai Li st :
type: array
items:
$ref: '#/ conponents/schenas/ Al | onedSnssai '
mnltems: 1
accessType:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ AccessType'

Nsi | nf or mati on:
type: object
required:
- nrfld
properties:
nrfld:
$ref: ' TS29571 CommonDat a. yanl #/ conponent s/ schenas/ Uri '
nsild:
$ref: '#/ conponents/schemas/ Nsild'
nrfNMtUri:
$ref: ' TS29571 CommonDat a. yanl #/ conponent s/ schenas/ Uri'
nrf AccessTokenUri :
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Uri '

Mappi ngOf Snssai :
type: object
required:
- servingSnssai
- honeSnssai
properties:
servi ngSnssai :
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schermas/ Snssai '
honmeSnssai :
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schenmas/ Snssai '

Sli cel nf oFor Regi strati on:
type: object
properties:
subscri bedNssai :
type: array
items:
$ref: '#/ conponents/schenas/ Subscri bedSnssai'
mnltems: 1
al | onedNssai Current Access:
$ref: '#/ conponents/schemas/ Al | owedNssai '
al | onedNssai Ot her Access:
$ref: '#/ conponents/schemas/ Al | owedNssai '
sNssai For Mappi ng:
type: array
items:
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schenas/ Snssai '
mnltens: 1
request edNssai :
type: array
itens:
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schenas/ Snssai '
mnltems: 1
def aul t Confi gur edSnssai | nd:
type: bool ean
mappi ngxf Nssai :
type: array
items:
$ref: ' #/ conponent s/ schemas/ Mappi ngxf Snssai '
mnltems: 1
request Mappi ng:
type: bool ean

Sl i cel nf oFor PDUSessi on:
type: object
required:

- sNssai

- roam ngl ndi cation
properties:

sNssai :
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$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ schenmas/ Snssai '
roam ngl ndi cati on:

$ref: '#/ conponents/schemas/ Roam ngl ndi cati on’
honmeSnssai :

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schemas/ Snssai '

Sl i cel nf oFor UEConf i gur ati onUpdat e:
type: object
properties:
subscri bedNssai :
type: array
itens:
$ref: '#/ conponents/schenas/ Subscri bedSnssai'
mnltems: 1
al | onedNssai Current Access:
$ref: ' #/ conponents/schenas/ Al | onedNssai '
al | onedNssai Ot her Access:
$ref: '#/ conponents/schemas/ Al | owedNssai '
def aul t Confi gur edSnssai | nd:
type: bool ean
request edNssai :
type: array
itens:
$ref: ' TS29571 ConmonDat a. yanl #/ conponent s/ schenas/ Snssai '
mnltems: 1
mappi ngXf Nssai :
type: array
itemns:
$ref: ' #/ conponent s/ schemas/ Mappi ngOf Snssai '
mnltems: 1

Confi guredSnssai :
type: object
required:
- configuredSnssai
properties:
confi guredSnssai :
$ref: ' TS29571_CommonDat a. yami #/ conponent s/ schemas/ Snssai '
mappedHoneSnssai :
$ref: ' TS29571_CormmonDat a. yani #/ conponent s/ schenmas/ Snssai '

Roami ngl ndi cati on:
anyCf :
- type: string
enum
- NON_ROAM NG
- LOCAL_BREAKOUT
- HOME_ROUTED_ROAM NG
- type: string
Nsi | d:
type: string

A.3 Nnssf _NSSAIlAvailability API

openapi: 3.0.0

i nfo:
version: '1.0.2'
title: 'NSSF NSSAl Availability'
description: |
NSSF NSSAI Avail ability Service.
© 2019, 3GPP Organizational Partners (ARI B, ATIS, CCSA, ETSI, TSDSI, TTA, TTO).
Al rights reserved.
security:
- {1
- oAuth2Client Credenti al s:
- nnssf-nssaiavailability

servers:
- url: '{api Root}/nnssf-nssaiavailability/vl
vari abl es:
api Root :

default: https://exanple.com
description: api Root as defined in clause 4.4 of 3GPP TS 29.501
ext er nal Docs:
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description: 3GPP TS 29.531 V15.3.0; 5G System Network Slice Sel ection Services; Stage 3
url: http://ww. 3gpp. org/ftp/ Specs/ archivel/ 29 _series/29. 531/

pat hs:
/I nssai-avail ability/{nfld}:
put :
sunmary: Updat es/replaces the NSSF with the S-NSSAls the NF service consuner (e.g AVF)supports
per TA
tags:
- NF Instance | D (Docunent)
operationld: NSSAl Avail abi | ityPut
par ameters:
- name: nfld
in: path
description: ldentifier of the NF service consuner instance
required: true
schena:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Nf | nst ancel d'
- name: Content-Encodi ng
i n: header
description: Content-Encoding, described in | ETF RFC 7231
schema:
type: string
request Body:
description: Paraneters to update/replace at the NSSF, the S-NSSAls supported per TA
required: true
content:
application/json:
schena:
$ref: ' #/ conponents/schenmas/ Nssai Avai | abi | i tyl nfo'
responses:
'200':
description: OK (Successful update of SNSSAlI information per TA)
content:
application/json:
schema:
$ref: ' #/ conponents/schemas/ Aut hori zedNssai Avai | abi | ityl nfo'
header s:
Accept - Encodi ng:
description: Accept-Encoding, described in | ETF RFC 7694
schena:
type: string
' 400" :
$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 400
'401":
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 401"
' 403" :
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 403"
' 404" :
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 404"
"411":
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 411"
'413":
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 413"
'415' :
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 415'
'429':
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 429"
' 500" :
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 500’
' 503" :
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 503"
defaul t:
description: Unexpected error
pat ch:
summary: Updates an already existing S-NSSAls per TA provided by the NF service consuner (e.g
AMF)

t ags:
- NF Instance | D (Docunent)
operationld: NSSAl Avail abilityPatch
par anmeters:
- name: nfld
in: path
description: lIdentifier of the NF service consuner instance
required: true
schema:
type: string
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request Body:
description: JSON Patch instructions to update at the NSSF,
required: true
content:
appl i cation/json-patch+json::
schema:
$ref: '#/ conponents/schenas/ Pat chDocunent'

ETSI TS 129 531 V15.4.0 (2019-07)

the S-NSSAl's supported per TA

responses:

'200' :

description: OK (Successful update of SNSSAl information per TA)

content:

application/json:
schema:
$ref: ' #/ conponent s/ schemas/ Aut hori zedNssai Avai | abi | ityl nfo'

' 400" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 400
'401":

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 401’
' 403" :

$ref: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 403"
'404" :

$ref: ' TS29571 CommonDat a. yanl #/ conponent s/ r esponses/ 404’
"411":

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 411’
'413':

$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ r esponses/ 413’
'415':

$ref: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 415'
'429' :

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 429’
' 500" :

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 500
' 503" :

$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ r esponses/ 503’
defaul t:

description: Unexpected error

del ete:

summary: Del etes an already existing S-NSSAls per TA provided by the NF service consumer (e.g

AVF)
t ags:

- NF Instance | D (Docunent)
operationld: NSSAl Avail abilityDel ete
par anmet ers:

- name: nfld

in: path

description: ldentifier of the NF service consumer instance

required: true
schema:
type: string

responses:
1204 :

description: No Content (Successful deletion of SNSSAl information per TA)

' 400" :

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 400’
'401':

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 401"
'404" :

$ref: ' TS29571 CommonDat a. yanl #/ conponent s/ r esponses/ 404’

' 429" :

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 429’
' 500" :

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 500
' 503" :

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 503’

defaul t:
description: Unexpected error

/ nssai -avail abi l i ty/ subscriptions:
post:
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summary: Creates subscriptions for notification about updates to NSSAl availability
i nformation

tags:
- Subscriptions (Collection)

operationld: NSSAI Avai l abilityPost

request Body:
description: Subscription for notification about updates to NSSAl availability information
required: true

content:
application/json:
schena:
$ref: '#/ conponents/schemas/ Nssf Event Subscri pti onCr eat eDat a'
cal | backs:

nssai Avai |l abilityNotification
' {request. body#/ nf Nssai Avai l abi lityUri}":
post :
request Body: # contents of the call back message
required: true

content:

application/json:

schema:
$ref: '#/ conponents/schenmas/ Nssf Event Noti fi cati on'
responses:

1204 :

description: No Content (successful notification)
' 400" :

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 400’
411" :

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 411’
' 413"

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 413"
'415' :

$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ r esponses/ 415’
'429':

$ref: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 429'
' 500" :

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 500’
' 503" :

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 503"
defaul t:

description: Unexpected error

responses:
'201":
description: Created (Successful creation of subscription for notification)
content:
application/json:
schema:
$ref: '#/ conponents/schemas/ Nssf Event Subscri pti onCreat edDat a'
headers:
Locati on:
description: 'Contains the URI of the newy created resource, according to the
structure: {api Root}/nnssf-nssaiavail ability/vl/ nssai-availability/subscriptions/{subscriptionld}'
required: true
schena:
type: string

' 4g(r)ef ;' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 400’
' 4grlef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 401’
' 4g§ef ;' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 403’
4g?ei‘ © ' TS29571_ConmonDat a. yani #/ conponent s/ r esponses/ 404'
411" :
' $r ef : ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 411’
' 4é?ef ;' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 413’
' 4ér5ef : ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 415'
' 4;?ef ;' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 429’
' Z%Eef : ' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 500'

$r e]; . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 503’
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defaul t:
description: Unexpected error

/ nssai -avai |l abi l i ty/subscriptions/{subscriptionld}:
del et e:
sunmary: Del etes an al ready existing NSSAl availability notification subscription
tags:
- Subscription | D (Docunent)
operationld: NSSAI Avail abilityUnsubscribe
par anet ers
- name: subscriptionld
in: path
description: ldentifier of the subscription for notification
required: true
schena:
type: string

responses:
'204" :

description: No Content (Successful deletion of subscription for NSSAl Availability
notification)

' 4g?ef ;' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 400'

' 4grlef © ' TS29571_ConmonDat a. yani #/ conponent s/ r esponses/ 401’
42?& ;' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 404’

'429':

' $r ef ;' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 429’

' Z%Eef : ' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 500'

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 503"

defaul t:
description: Unexpected error

/ nssai-avail ability:
options:
summary: Di scover comuni cation options supported by NSSF for NSSAl Availability
operationld: NSSAl Avail abilityOptions

tags:
- NSSAl Availability Store
responses:

'200':

description: K

headers:

Accept - Encodi ng:
description: Accept-Encoding, described in | ETF RFC 7694
schena:
type: string

' 400" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 400
'401":

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 401"
' 403" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 403"
' 404" :

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 404’
' 405" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 405'
'429':

$ref: ' TS29571 CommonDat a. yanl #/ conponent s/ r esponses/ 429’
' 500" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 500
'501":

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 501’
' 503" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 503"
defaul t:

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ def aul t'

conponents:
securitySchenes:
oAut h2d i ent Credenti al s:
type: oauth2
flows:
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clientCredentials:
tokenUrl: ' {nrfApi Root}/oaut h2/token'
scopes:
nnssf-nssai avail ability: Access to the Nnssf_NSSAl Availability API

schemas:
Nssai Avai | abi l'i tyl nfo:
type: object
required:
- supportedNssai Avai |l abilityData
properties:
support edNssai Avai | abi | i t yDat a:
type: array
items:
$ref: '#/ conponents/schemas/ Support edNssai Avai |l abi | ityData'
mnltens: 1
suppor t edFeat ur es:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Suppor t edFeat ur es'
anf Set | d:
type: string
pattern: '~[0-9]{3}-[0-9]{2-3}-[A-Fa-f0-9]{2}-[0-3][A-Fa-f0-9]{2}$

Support edNssai Avai |l abi | i tyDat a:
type: object
required:
- tai
- supportedSnssai Li st
properties:
tai:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Tai '
support edSnssai Li st :
type: array
itemns:
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schermas/ Snssai '
mnltems: 1

Aut hori zedNssai Avai | abi |ityDat a:
type: object
required:
- tai
- supportedSnssai Li st
properties:
tai:
$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ schenmas/ Tai '
support edSnssai Li st :
type: array
itens:
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schemas/ Snssai '
mnltems: 1
restrictedSnssai Li st:
type: array
items:
$ref: '#/ conponents/schenas/ RestrictedSnssai'’
mnltems: 1

Restrict edSnssai :
type: object
required:
- homePl ml d
- sNssai Li st
properties:
homePl ml d:
$ref: ' TS29571 ConmonDat a. yanl #/ conponent s/ schenas/ Pl ml d'
sNssai Li st:
type: array
items:
$ref: ' TS29571_CormmonDat a. yani #/ conponent s/ schenas/ Snssai '
mnltenms: 1

Aut hor i zedNssai Avai | abi l'i tyl nfo:
type: object
required:
- authorizedNssai Avai |l abi |l i tyData
properties:
aut hori zedNssai Avai | abi | i t yDat a:
type: array
items:
$ref: '#/ conponents/schemas/ Aut hori zedNssai Avai | abi | i tyDat a'
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mnltems: 1
suppor t edFeat ur es:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Suppor t edFeat ur es'

Nssf Event Subscri pti onCr eat eDat a:
type: object
required:
- nfNssai Avail abi lityUri
- tailist
- event
properties:
nf Nssai Avai l abi lityUri:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Uri '
taiList:
type: array
items:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Tai '
mnltems: 1

event:

$ref: ' #/ component s/ schemas/ Nssf Event Type'
expiry:

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Dat eTi e’
anf Set | d:

type: string
pattern: '~[0-9]{3}-[0-9]{2-3}-[A-Fa-f0-9]{2}-[0-3][A-Fa-f0-9]{2} %'

Nssf Event Subscri pti onCr eat edDat a:
type: object
required:
- subscriptionld
properties:
subscriptionl d:
type: string
expiry:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Dat eTi e’
aut hori zedNssai Avai | abi | i t yDat a:
type: array
itens:
$ref: '#/ conponents/schemas/ Aut hori zedNssai Avai | abi | i tyDat a'
mnltems: 1

Nssf Event Noti fi cati on:
type: object
required:
- subscriptionld
- authorizedNssai Avai |l abi |l ityData
properties:
subscriptionl d:
type: string
aut hori zedNssai Avai | abi | i t yDat a:
type: array
items:
$ref: '#/ conponents/schemas/ Aut hori zedNssai Avai | abi | i tyData'
mnltems: 1
Nssf Event Type:
anyOf :
- type: string
enum
- SNSSAl _STATUS_CHANGE_REPORT
- type: string
Pat chDocunment :
type: array
itens:
$ref: 'TS29571 CommonDat a. yanl #/ conponent s/ schemas/ Pat chl t eni
mnltems: 1
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Annex B (informative):
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