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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.
In the present document, certain modal verbs have the following meanings:
shall indicates a mandatory requirement to do something
shall not indicates an interdiction (prohibition) to do something

NOTE 1: The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not
appear in Technical Reports.

NOTE 2: The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use
isavoided insofar as possible, and they are not used in a normative context except in adirect citation from
an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or
modifying the provisions of such areferenced document.

should indicates a recommendation to do something
should not indicates a recommendation not to do something
may indicates permission to do something

need not indicates permission not to do something

NOTE 3: The construction "may not" is ambiguous and is not used in normative elements. The unambiguous
constructions "might not" or "shall not" are used instead, depending upon the meaning intended.

can indicates that something is possible
cannot indicates that something isimpossible
NOTE 4: The constructions "can" and "cannot” shall not to be used as substitutes for "may" and "need not".

will indicates that something is certain or expected to happen as aresult of action taken by an agency
the behaviour of which is outside the scope of the present document

will not indicates that something is certain or expected not to happen as aresult of action taken by an
agency the behaviour of which is outside the scope of the present document

might indicates a likelihood that something will happen as aresult of action taken by some agency the
behaviour of which is outside the scope of the present document
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might not indicates a likelihood that something will not happen as a result of action taken by some agency
the behaviour of which is outside the scope of the present document
In addition:
is (or any other verb in the indicative mood) indicates a statement of fact
isnot (or any other negative verb in the indicative mood) indicates a statement of fact

NOTE 5: The constructions "is' and "isnot" do not indicate requirements.
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1 Scope

The present document specifies the stage 3 protocol and data model for the Nnef southbound Service Based Interface. It
provides stage 3 protocol definitions and message flows, and specifies the API for each service offered by the Network
Exposure Function (NEF).

The 5G System stage 2 architecture and procedures are specified in 3GPP TS 23.501 [2], 3GPP TS 23.502 [3] and
3GPPTS23.288 [14].

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 thistext, 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 refersto 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 Specification Version 3.0.0", https.//spec.openapis.org/oas/v3.0.0.

[7] 3GPP TR 21.900: "Technical Specification Group working methods".

[8] 3GPP TS 33.501: "Security architecture and procedures for 5G system".

[9] IETF RFC 6749: "The OAuth 2.0 Authorization Framework™.

[10] 3GPP TS 29.510: "5G System; Network Function Repository Services; Stage 3".

[17] IETF RFC 9113: "HTTP/2".

[12] IETF RFC 8259: "The JavaScript Object Notation (JSON) Data | nterchange Format".

[13] IETF RFC 9457: "Problem Detailsfor HTTP APIs".

[14] 3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data
analytics services'.

[15] 3GPP TS 29.522: "5G System; Network Exposure Function Northbound APIs; Stage 3".

[16] 3GPP TS 29.571: "5G System; Common Data Types for Service Based Interfaces; Stage 3".

[17] 3GPP TS 29.520: "5G System; Network Data Analytics Services; Stage 3".

[18] 3GPP TS 29.517: "5G System; Application Function Event Exposure Service; Stage 3".

[19] 3GPP TS 29.551: "5G System; Packet Flow Description Management Service; Stage 3".
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[20] 3GPP TS 29.541: "5G System; Network Exposure (NE) function services for Non-1P Data
Delivery (NIDD) and Short Message Services (SMS); Stage 3".

[21] 3GPP TS 29.554: "5G System; Background Data Transfer Policy Control Service; Stage 3".

[22] 3GPP TS 29.523: "5G System; Policy Control Event Exposure Service; Stage 3".

[23] 3GPP TS 29.256: "Uncrewed Aerial Systems Network Function (UAS-NF); Aerial Management
Services, Stage 3".

[24] 3GPP TS 26.531: "Data Collection and Reporting; General Description and Architecture”.

[25] 3GPP TS 26.501: "5G Media Streaming (5GMS); General description and architecture”.

[26] 3GPP TS 26.512; "5G Media Streaming (5GMS); Protocols”.

[27] 3GPP TS 23.273: "5G System (5GS) Location Services (LCS); Stage 2.

[28] 3GPP TS 29.572: "5G System; Location Management Services; Stage 3".

[29] 3GPP TS 29.122: "T8 reference point for northbound Application Programming Interfaces
(APls)".

[30] 3GPP TS 29.519: "5G System; Usage of the Unified Data Repository service for Policy Control
Data, Application Data and Structured Data for Exposure; Stage 3".

[31] 3GPP TS 37.355: "L TE Positioning Protocol (LPP)".

[32] 3GPP TS 29.504: "5G System; Unified Data Repository Services, Stage 3".

[33] 3GPP TS 29.530: "5G System; Application Function Artificial Intelligence/Machine Learning

(AI/ML) Services; Stage 3".

3 Definitions, symbols 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 Symbols

For the purposes of the present document, the following symbols apply:

3.3 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].

5GMS 5G Media Streaming

AF Application Function

AnLF Analytics Logical Function

API Application Programming Interface
ASP Application Service Provider

DCCF Data Collection Coordination Function
EAS Edge Application Server

EHE Edge Hosting Environment

GMLC Gateway Mobile Location Centre
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GPsI Generic Public Subscription Identifier
[-SMF Intermediate SMF
LCS LoCation Services
LMF L ocation Management Function
MFAF Messaging Framework Adaptor Function
NEF Network Exposure Function
NF Network Function
NWDAF Network Data Analytics Function
SMF Session Management Function
SUPI Subscription Permanent | dentifier
URI Uniform Resource I dentifier
VFL Vertical Federated Learning

4 Services offered by the NEF

4.1 Introduction

The NEF offers to other NFs the following southbound services:

NOTE 1

NOTE 2:

NOTE 3:
NOTE 4:

NOTE&:

Nnef EventExposure
Nnef PFDManagement
Nnef SMContext

Nnef _SMService
Nnef_Authentication
Nnef _EASDeployment
Nnef_TrafficlnfluenceData
Nnef ECSAddress
Nnef_DNAIMapping
Nnef_UEId
Nnef_VFLTraining
Nnef_Training
Nnef_Inference

Nnef VFLInference

The northbound services offered by the NEF are defined in 3GPP TS 29.522 [15], e.g. the northbound

requirement of Nnef_EventExposure service or Nnef EA SDeployment.

3GPP TS 29.541[20].

ETSI

The services offered by the NEF (e.g. Nnef_EventExposure service) as specified in the present
specification are only applicable for Nnef southbound services.

The Nnef_PFDM anagement service offered by the NEF southbound is defined in 3GPP TS 29.551 [19].
The Nnef_SM Context service and the Nnef_SM Service offered by the NEF southbound is defined in

The Nnef_Authentication service offered by the NEF southbound is defined in 3GPP TS 29.256 [23].
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4.2 Nnef EventExposure Service

4.2.1 Service Description

4211 Overview

The Nnef_EventExposure service, as defined in 3GPP TS 23.502 [3], is provided by the Network Exposure Function
(NEF). When the UE Application data s collected viathe Data Collection AF, the Application Function Exposure
Service, asdefined in 3GPP TS 26.531 [24], 3GPP TS 26.501 [25] and 3GPP TS 26.512 [26], is provided by the Data
Collection AF instantiated in the 5GM S AF for the Event Consumer AF instantiated in the 5GMS ASP.

This service:

- alows NF service consumers to subscribe, modify and unsubscribe the application events reporting; and

- notifies NF service consumers with a corresponding subscription about observed events at the NEF.
The types of observed events applicable for the NEF include:

AF application events exposed by an AF:

- Service experience;

- UE mobility;

- UE communication;

- Exceptions;

- User Data Congestion;

- Dispersion;

- Performance Data information;

- Collective Behaviour information;

- GNSS Assistance Data information;

- Datavolume transfer time information;

- Activation time information of the application(s);

- Signaling information; and

- UE dltitude information.

UE application events exposed viathe Data Collection AF:

- Media Streaming QoE metrics,

- Media Streaming Consumption reports;

- Media Streaming Network Assistance invocation;

- Media Streaming Dynamic Policy invocation; and

- Media Streaming access activity.

The target of the event reporting may include one or more UE(s), agroup of UEs or any UE (i.e. al UEs). When an
event to which the NF service consumer has subscribed occurs, the NEF reports the requested information to the NF
service consumer based on the event reporting information definition.
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421.2 Service Architecture

The 5G System Architecture is defined in 3GPP TS 23.501 [2]. The Network Data Analytics Exposure architecture is
defined in 3GPP TS 23.288 [14]. The Media Streaming UE application data collection via the Data Collection AF is
defined in 3GPP TS 26.531 [24]. The architecture for GNSS Assistance Data Collection for LCSisdefined in
3GPPTS23.273[27].

The Nnef_EventExposure serviceis part of the Nnef service-based interface exhibited by the Network Exposure
Function (NEF).

Known NF service consumers of the Nnef EventExposure service are;
- Network Data Analytics Function (NWDAF)
- Data Collection Coordination Function (DCCF)
- Messaging Framework Adaptor Function (MFAF)
- Location Management Function (LMF)
- Event Consumer AF inthe 5GMS ASP

The Nnef_EventExposure service is provided by the NEF and consumed by NF service consumers (e.g. NWDAF,
LMF, DCCF, MFAF, Event Consumer AF), as shown in figure 4.2.1.2-1 for the SBI representation model and in
figure 4.2.1.2-2 for reference point representation model.

NEF

Nnef EventExposure

Event

NWDAF DCCF MFAF || LMF Consumer AF

Figure 4.2.1.2-1: Reference Architecture for the Nnef_EventExposure Service; SBI representation

NEF

/

NWDAF DCCF MFAF LMF

Event
Consumer AF

Figure 4.2.1.2-2: Reference Architecture for the Nnef_EventExposure Service: reference point
representation

ETSI



3GPP TS 29.591 version 19.7.0 Release 19 21 ETSI TS 129 591 V19.7.0 (2026-07)

421.3 Network Functions

42131 Network Exposure Function (NEF)

The Network Exposure Function (NEF) is afunctional element that provides application or user related information to
the NFF service consumers as defined in this specification.

The NEF alows the NF service consumer(s) to (un)subscribe to notifications of monitoring observed event, and sends
the notification to the NF service consumer(s) when a subscribed event is detected.

42.1.3.2 NF Service Consumers
The known NF service consumers are as follows:

The Network Data Analytics Function (NWDAF), the Data Collection Coordination Function (DCCF), the Messaging
Framework Adaptor Function (MFAF), the Location Management Function (LMF) or the Event Consumer Application
Function (Event Consumer AF):

- supports (un)subscribing to notifications of subscribed event(s) from the NEF;

- supports receiving the notifications of subscribed event(s) from the NEF.
4.2.2 Service Operations

4221 Introduction

Service operations defined for the Nnef_EventExposure Service are shown in table 4.2.2.1-1.

Table 4.2.2.1-1: Nnef_EventExposure Service Operations

Service Operation Name Description Initiated by
Nnef_EventExposure_Subscribe This service operation is used by an NF service | NF service
consumer to subscribe to, or modify a consumer

subscription in the NEF for event notifications
on a specified application or user related event.

Nnef_EventExposure_Unsubscribe This service operation is used by an NF service | NF service
consumer to unsubscribe from event consumer
notifications.

Nnef_EventExposure_Notify This service operation is used by the NEF to NEF

report application or user related event(s) to the
NF service consumer which has subscribed to
the event report service.

4.2.2.2 Nnef EventExposure_Subscribe service operation

42221 General

This service operation is used by the NF service consumer to subscribe the notifications on specified event(s) or modify
an existing subscription.

The following are the types of events for which a subscription to notify the NWDAF, the DCCF, or the MFAF asthe
NF service consumer:

- Service experience;
- UE mobility;

- UE communication;
- Exceptions;

- User Data Congestion;

ETSI



3GPP TS 29.591 version 19.7.0 Release 19 22 ETSI TS 129 591 V19.7.0 (2026-07)

- Dispersion;

- Performance Data information;

- Collective Behaviour information;

- Datavolume transfer time information;

- Activation time information of the application(s);
- Signaling information; and

- UE dtitude information.

The following are the types of events for which a subscription to notify the NWDAF, DCCF, MFAF, or Event
Consumer AF as the NF service consumer:

- Media Streaming QoE metrics.
The following are the types of events for which a subscription to notify the LMF as the NF service consumer:
- GNSS Assistance Data information.

The following are the types of events for which a subscription to notify by the Event Consumer AF asthe NF service
consumer:

- Media Streaming Consumption reports;
- Media Streaming Network Assistance invocation;
- Media Streaming Dynamic Policy invocation; and
- Media Streaming access activity.
The following procedures using the Nnef_EventExposure_Subscribe service operation are supported:
- creating a new subscription;

- modifying an existing subscription.

42222 Creating a new subscription

Figure 4.2.2.2.2-1 illustrates the creation of a Network Exposure Event Subscription.

NF service
NEF
consumer
1. POST .../subscriptions
-
2."201 Created"
g

Figure 4.2.2.2.2-1: Creation of a subscription

To subscribe to event notifications, the NF service consumer shall send an HTTP POST request to the NEF with:
"{ apiRoot} /nnef-eventexposure/<apiV ersion>/subscriptions’ as request URI as shown in step 1 of figure 4.2.2.2.2-1,
and the "NefEventExposureSubsc” data structure as request body.

The "NefEventExposureSubsc” data structure shall include:
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a URI where to receive the requested notifications as "notifUri" attribute;

aNotification Correlation Identifier assigned by the NF service consumer for the requested notifications as
"notifld" attribute; and

description of subscribed event information as "eventsSubs' attribute by using one or more NefEventSubs data.

The NefEventExposureSubsc data structure may also include:

the description of the event reporting information as "eventsReplnfo" attribute.

a specific Authorization AS provisioned Data Access Profile |dentifier as "dataAccProfld” attribute, if the
feature "DataAccProfileld" is supported and the subscribed eventsincluding "MS_QOE_METRICS',

"MS _CONSUMPTION","MS NET_ASSIST_INVOCATION","MS DYN_POLICY_INVOCATION", and/or
"MS ACCESS ACTIVITY".

NOTE: The optional Data Access Profile Identifier provisioned by the Authorization AS procedures are specified

in clause 5.8 of 3GPP TS 26.531 [28].

The NefEventSubs data structure shall include:

an event to subscribe to asa "event" attribute; and

event filter information as "eventFilter" attribute associated with the event;

and may include:

event-specific reporting information, within the "eventRepInfo" attribute, if the "PerEventRepReq" featureis
supported.

The "eventsReplnfo™ attribute may include:

event notification method (periodic, one time, on event detection) as "notifMethod" attribute;
Maximum Number of Reports as "maxReportNbr" attribute;

Monitoring Duration as "monDur" attribute;

repetition period for periodic reporting as "repPeriod" attribute;

immediate reporting indication as "immRep" attribute;

sampling ratio as "sampRatio" attribute;

partitioning criteriafor partitioning the UEs before performing sampling as " partitionCriteria" attribute if the
"EneNA" feature is supported;

group reporting guard time as "grpRepTime" attribute;
anatification flag as "notifFlag" attribute if the "EneNA" feature is supported; and/or

notification muting exception instructions within the "notifFlaglnstruct” attribute, if the "EnhDataMgmt" feature
is supported and the "notifFlag" attributeis provided and set to "DEACTIVATE".

When the "PerEventRepReq" feature is supported and the "eventsReplnfo™ attribute is present, the common events
reporting requirements provided within the "eventsReplnfo" attribute shall apply to a subscribed event only when no
event-specific reporting requirements are provided within the "eventsSubs' attribute via the "eventReplnfo" attribute of
the NefEventSubs data structure for this subscribed event, as specified above.

If the NEF cannot successfully fulfil the received HTTP POST request due to an internal error or an error inthe HTTP
POST request, the NEF shall send an HTTP error response as specified in clause 5.1.7.

Upon successful reception of an HTTP POST request with "{ apiRoot} /nnef-eventexposure/<apiV ersion>/subscriptions”
asrequest URI and NefEventExposureSubsc data structure as request body, the NEF shall create a new "Individual
Network Exposure Event Subscription” resource, store the subscription and send an HTTP "201 Created" response, as
shown in step 2 of figure 4.2.2.2.2-1. The NEF shall include in the "201 Created" response:
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- alocation header field; and
- an NefEventExposureSubsc data type in the content.

The Location header field shall contain the URI of the created individual application session context resourcei.e.
"{‘apiRoot} /nnef-eventexposure/<apiV ersion>/subscriptions/{ subscriptionl d} "

The NefEventExposureSubsc data type content shall contain the representation of the created "Individual Network
Exposure Event Subscription".

When the "monDur" attribute isincluded in the response by the NEF, it represents NEF selected expiry timethat is
equal or less than the expiry time received in the request.

When the "immRep" attribute isincluded and set to "true" in the subscription and the subscribed events are available,
the NEF shall include the reports of the events subscribed, if available, in the HTTP POST response.

When the sampling ratio attribute, as "sampRatio", isincluded in the subscription without a " partitionCriteria’ attribute,
the NEF shall select arandom subset of UEs among the target UEs according to the sampling ratio and only report the
event(s) related to the selected subset of UEs. If the "partitionCriterid" attribute is additionally included, then the NEF
shall first partition the UEs according to the value of the "partitionCriteria’ attribute and then select a random subset of
UEs from each partition according to the sampling ratio and only report the event(s) related to the selected subsets of
UEs.

When the group reporting guard time, as "grpRepTime" attribute, isincluded in the subscription, the NEF shall
accumulate all the event reports for the target UES until the group reporting guard time expires. Then, the NEF shall
notify the NF service consumer using the Nnef EventExposure Notify service operation, as described in clause 4.2.2.4.

When the "notifFlag” attribute isincluded and set to "DEACTIVATE" in the request, the NEF shall mute the event
notification and store the available events until the NF service consumer requests to retrieve them by setting the
"notifFlag" attribute to "RETRIEVAL" or until a muting exception occurs (e.g. full buffer). When a muting exception
occurs, the NEF may consider the contents of the "notifFlaglnstruct” attribute (if provided) and/or local configuration to
determine its actions.

If the "EnhDataMgmt” feature is supported and the NEF accepts the muting instructions provided in the "notifFlag"
and/or the "notifFlaglnstruct” attributes, it may indicate the applied muting notification settings within the
"mutingSetting” attribute in the response. If the NEF does not accept the muting instructions provided in the "notifFlag"
and/or the "notifFlaglnstruct” attributes, it shall send an HTTP "403 Forbidden" error response including the " cause"
attribute set to "MUTING_INSTR_NOT_ACCEPTED".

42223 Modifying an existing subscription

Figure 4.2.2.2.3-1 illustrates the modification of an existing subscription.

NF service
NEF

consumer

1. PUT .../subscriptions/{subscriptionld}
-
2a. 200 OK
2b. 204 No Content
<

Figure 4.2.2.2.3-1: Modification of an existing subscription

To modify an existing subscription to event notifications, the NF service consumer shall send an HTTP PUT request
with: "{ apiRoot} /nnef-eventexposure/<apiV ersion>/subscriptions/{ subscriptionld} " as request URI, as shownin step 1
of figure 4.2.2.2.3-1, where "{ subscriptionld} " is the subscription correlation ID of the existing subscription. The
NefEventExposureSubsc data structure is included as request body as described in clause 4.2.2.2.2.
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NOTE 1: An aternate NF service consumer than the one that requested the generation of the subscription resource
can send the PUT request.

NOTE 2: The"notifUri" attribute within the Nef EventExposureSubsc data structure can be modified to request that
subsequent notifications are sent to a new NF service consumer.

NOTE 3: The"monDur" attribute within the NefEventExposureSubsc data structure can be modified to extend the
expiry time to keep receiving notifications.

If the NEF cannot successfully fulfil the received HTTP PUT request due to an internal error or an error inthe HTTP
PUT reguest, the NEF shall send an HT TP error response as specified in clause 5.1.7.

If the feature "ES3X X" is supported, and the NEF determines the received HTTP PUT reguest needs to be redirected,
the NEF shall send an HT TP redirect response as specified in clause 6.10.9 of 3GPP TS 29.500 [4].

Upon successful reception of an HTTP PUT request with: "{ apiRoot} /nnef-

eventexposure/<apiV ersion>/subscriptions/{ subscriptionld} " as request URI and NefEventExposureSubsc data
structure as request body, the NEF shall update the subscription and send an HTTP "200 OK" response with the
NefEventExposureSubsc data structure as response body containing the representation of the modified "Individual
Network Exposure Event Subscription”, or an HTTP 204 No Content” response, as shown in step 2 of figure 4.2.2.2.3-
1

When the "monDur" attribute is included in the response by the NEF, it represents NEF selected expiry timethat is
equal or less than the expiry time received in the request.

When the "immRep" attribute isincluded and setsto "true" in the subscription and the subscribed events are available,
the NEF shall include the reports of the events subscribed, if available, inthe HTTP PUT response.

When the sampling ratio, as "sampRatio" attribute, isincluded in the subscription without a "partitionCriteria" attribute,
the NEF shall select arandom subset of UEs among the target UEs according to the sampling ratio and only report the
event(s) related to the selected subset of UEs. If the "partitionCriterid" attribute is additionally included, then the NEF
shall first partition the UEs according to the value of the "partitionCriteria’ attribute and then select a random subset of
UEs from each partition according to the sampling ratio and only report the event(s) related to the selected subsets of
UEs.

When the group reporting guard time, as "grpRepTime" attribute, isincluded in the subscription, the NEF shall
accumulate all the event reports for the target UES until the group reporting guard time expires. Then, the NEF shall
notify the NF service consumer using the Nnef EventExposure Notify service operation, as described in clause 4.2.2.4.

When the "notifFlag” attribute isincluded, and set to "DEACTIVATE" in the request, the NEF shall mute the event
notification and store the avail able events until the NF service consumer requests to retrieve them by setting the
"notifFlag” attribute to "RETRIEVAL" or until a muting exception occurs (e.g. full buffer). When a muting exception
occurs, the NEF may consider the contents of the "notifFlaglnstruct” attribute (if provided) and/or local configuration to
determine its actions; if the "notifFlag" attributeis set to "RETRIEVAL" in the request, the NEF shall send the stored
events to the NF service consumer, and mute the event notification again and store available events; if the " notifFlag"
attribute is set to "ACTIVATE" and the event notifications are muted (due to a previously received "DECATIVATE"
value), the NEF shall unmute the event notification, i.e. start sending again notifications for available events.

If the "EnhDataMgmt” feature is supported and the NEF accepts the muting instructions provided in the " notifFlag"
and/or the "notifFlaglnstruct” attributes, it may indicate the applied muting notification settings within the
"mutingSetting" attribute in the response. |f the NEF does not accept the muting instructions provided in the "notifFlag"
and/or the "notifFlaglnstruct” attributes, it shall send an HTTP "403 Forbidden" error response including the " cause"
attribute set to "MUTING_INSTR_NOT_ACCEPTED".

42.2.3 Nnef_EventExposure_Unsubscribe service operation

42231 General
This service operation is used by an NF service consumer to unsubscribe from event notifications.
The following procedure using the Nnef EventExposure_Unsubscribe service operation is supported:

- unsubscription from event notifications.
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42232 Unsubscription from event notifications

Figure 4.2.2.3.2-1 illustrates the unsubscription from event notifications.

NF service
NEF
consumer
1. DELETE .../subscriptions/{subscriptionld}
P
2."204 No Content”
¢

Figure 4.2.2.3.2-1: Unsubscription from event notifications

To unsubscribe from event notifications, the NF service consumer shall send an HTTP DELETE request with

"{ apiRoot} /nnef-eventexposure/<apiV ersion>/subscriptions/{ subscriptionld} " as request URI, as shown in step 1 of
figure 4.2.2.3.2-1, where "{ subscriptionld} " is the subscription correlation identifier of the existing subscription
resource that is to be deleted.

If the NEF cannot successfully fulfil the received HTTP DELETE request due to an internal error or an error in the
HTTP DELETE request, the NEF shall send an HTTP error response as specified in clause 5.1.7.

If the feature "ES3X X" is supported, and the NEF determines the received HTTP DELETE request needs to be
redirected, the NEF shall send an HTTP redirect response as specified in clause 6.10.9 of 3GPP TS 29.500 [4].

Upon successful reception of an HTTP DELETE request with: "{ apiRoot} /nnef-
eventexposure/<apiV ersion>/subscriptions/{ subscriptionld} " as request URI, the NEF shall remove the corresponding
subscription and send an HTTP "204 No Content" response, as shown in step 2 of figure 4.2.2.3.2-1.

4.2.2.4 Nnef_EventExposure_Notify service operation

42241 General

The Nnef_EventExposure_Notify service operation enables the NEF to notify the NF service consumer(s) that the
previously subscribed application related event occurred.

The following procedure using the Nnef EventExposure_Notify service operation is supported:

- notification about subscribed events.

42242 Notification about subscribed events

Figure 4.2.2.4.2-1 illustrates the notification about subscribed events.
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NF service
NEF
consumer
1. POST {notifUri}
P
2."204 No Content"
g

Figure 4.2.2.4.2-1: Notification about subscribed events

If the NEF observes application related event(s) for which an NF service consumer has subscribed, the NEF shall send
an HTTP POST request as shown in step 1 of figure 4.2.2.4.2-1, with the "{notifUri}" asrequest URI containing the
value previously provided by the NF service consumer within the corresponding subscription, and the
NefEventExposureNotif data structure.

The NefEventExposureNotif data structure shall include:

- notification correlation ID provided by the NF service consumer during the subscription as "notifld" attribute;
and

- information about the observed event(s) within the "eventNotifs" attribute that shall contain for each observed
event an NefEventNotification data structure that shall include:

- theapplication related event as "event" attribute;
- thetime at which the event was observed encoded as "timeStamp" attribute;

- if the"event" attributeis"SVC_EXPERIENCE", service experience information about the application
involved in the reported event in the " svcExprclnfos” attribute;

- if the"event" attributeis"UE_MOBILITY", UE mobility information assoicated with the application as
"ueMobilitylnfos" attribute;

- if the"event" attributeis"UE_COMM", UE communication information assoicated with the application as
"ueComminfos" attribute;

- if the"event" attributeis"EXCEPTIONS", exceptionsinformation associated with a service flow as
"exceplnfos' attribute;

- if the"event" attributeis"PERF_DATA", Performance Data Analytics related information as
"perfDatalnfos" attribute;

- if the"event" attributeis"COLLECTIVE_BEHAVIOUR", collective behaviour information associated with
the UEs and its applications as " colIBhvrInfs" attribute;

- if the"event" attribute is"USER_DATA_CONGESTION", user data congestion information collected for an
AF application as "congestioninfos" attribute;

- if the"event" attribute is "DISPERSION", UE dispersion information collected for an AF as
"dispersioninfos’ attribute;

- if the"event" attributeis"MS_QOE_METRICS",

- Media Streaming QoE metrics information collected for an UE application viathe Data Collection AF as
"msQoeMetrinfos’ attribute; This attribute is deprecated; the attribute "msQoeMetrics' should be used
instead;
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- if the"MSEventExposure" feature is supported, the Media Streaming QoE metrics information collected
for an UE application viathe Data Collection AF as "msQoeMetrics’ attribute;

if the "event" attributeis"MS_CONSUMPTION",

- Maedia Streaming Consumption reports information collected for an UE application viathe Data
Collection AF as "msConsumplnfos' attribute; This attribute is deprecated; the attribute
"msConsumpReports" should be used instead;

- if the "M SEventExposure" feature is supported, the Media Streaming Consumption reports collected for
an UE application viathe Data Collection AF as "msConsumpReports' attribute;

if the "event" attribute is"MS_NET_ASSIST_INVOCATION",

- Media Streaming Network Assistance invocation information collected for an UE application viathe Data
Collection AF as"msNetAsslnvinfos® attribute; This attribute is deprecated; the attribute
"msNetAssistinvocation” should be used instead;

- if the "M SEventExposure" feature is supported, the Media Streaming Network Assistance invocation
collected for an UE application viathe Data Collection AF as"msNetAssistinvocation” attribute;

if the "event" attribute is"MS_DYN_POLICY_INVOCATION",

- Media Streaming Dynamic Policy invocations information collected for an UE application viathe Data
Collection AF as"msDynPlylnvinfos® attribute; This attribute is deprecated; the attribute
"msDynPlylnvocation” should be used instead;

- if the "M SEventExposure" feature is supported, the Media Streaming Dynamic Policy invocation
collected for an UE application viathe Data Collection AF as "msDynPlyl nvocation™ attribute;

if the "event" attribute is"MS_ACCESS_ACTIVITY",

- Media Streaming access activity information collected for an UE application via the Data Collection AF
as "msAccActinfos’ attribute; This attribute is deprecated; the attribute "msAccess' should be used
instead.

- if the "M SEventExposure" feature is supported, the Media Streaming access activity collected for an UE
application viathe Data Collection AF as "msAccess" attribute;

if the"event" attribute is"GNSS_ASSISTANCE_DATA", GNSS Assistance Data information within the
"gnssAssistDatal nfo" attribute;

if the"event" attributeis"DATA_VOLUME_TRANSFER_TIME", data volume transfer time information
assoicated with the application as "datVol TransTimel nfos" attribute;

if the "event" attribute is"APP_ACTIVE_TIME", activation time information of the application(s) as
"appActiveTimelnfos' attribute;

if the"event" attribute is"SIGNALLING_INFO", signalling information as "siginfos" attribute; and

if the "event" attribute is"UE_ALTITUDE", UE altitude information as "ueAltitudelnfos" attribute.

If the NF service consumer cannot successfully fulfil the received HTTP POST request due to an internal error or an
error inthe HTTP POST request, the NF service consumer shall send an HTTP error response as specified in
clause 5.1.7.

If the feature "ES3X X" is supported, and the NF service consumer determines the received HTTP POST request needs
to be redirected, the NF service consumer shall send an HT TP redirect response as specified in clause 6.10.9 of
3GPP TS 29.500 [4].

Upon successful reception of an HTTP POST request with "{ notifUri}" asrequest URI and NefEventExposureNotif
data structure as request body, the NF service consumer shall send an HTTP "204 No Content” response, as shown in
step 2 of figure 4.2.2.4.2-1, in case of a successful processing.
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4.3 Nnef EASDeployment Service

4.3.1 Service Description

4311 Overview

The Nnef_EASDeployment service, as defined in 3GPP TS 23.502 [3], is provided by the Network Exposure Function
(NEF). This service allows the NF service consumerto subscribe/unsubscribe the notification of AF provisioned EAS
Deployment information, and for the NEF to notify the AF provisioned EAS Deployment information.

431.2 Service Architecture
The 5G System Architecture is defined in 3GPP TS 23.501 [2].

The Nnef_EASDeployment serviceis part of the Nnef service-based interface exhibited by the Network Exposure
Function (NEF).

The known NF service consumers of the Nnef_ EASDeployment service are:
- Session Management Function (SMF); and

- Intermediate Session Management Function (I-SMF).

NEF

Nnef EASDeployment

SMF I-SMF

Figure 4.3.1.2-1: Reference Architecture for the Nnef _EASDeployment Service; SBI representation

NEF

N29

SMF I-SMF

Figure 4.3.1.2-2: Reference Architecture for the Nnef _EASDeployment Service: reference point
representation
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4.3.1.3 Network Functions

43.1.31 Network Exposure Function (NEF)

The Network Exposure Function (NEF) allows the NF service consumer to subscribe to and unsubscribe for the AF
provisioned EAS Deployment Information.

4.3.1.3.2 NF Service Consumers

The known NF service consumers are as follows:

The Session Management Function (SMF) and the Intermediate Session Management Function (I-SMF):
- supports (un)subscribing to notifications of the EAS Deployment information from the NEF;

- supports receiving the notifications of the subscribed EAS Deployment information from the NEF.
4.3.2 Service Operations

4.3.2.1 Introduction

Service operations defined for the Nnef EASDeployment Service are shown in table 4.3.2.1-1.

Table 4.3.2.1-1: Nnef _EASDeployment Service Operations

Service Operation Name Description Initiated by
Nnef_EASDeployment_Subscribe This service operation is used by an NF service | NF service
consumer to explicitly subscribe the notification | consumer
of changes of EAS Deployment Information.

Nnef_EASDeployment_Unsubscribe This service operation is used by an NF service | NF service
consumer to explicitly unsubscribe the consumer
notification of changes of EAS Deployment
Information.

Nnef_EASDeployment_Notify This service operation is used by the NEF to NEF

provide subscribed event information,
e.g.updated EAS Deployment Information to
the NF service consumer.

4.3.2.2 Nnef EASDeployment_Subscribe service operation

43.22.1 General

This service operation is provided by the NEF for the NF service consumer(s) to explicitly subscribe the notification of
changes of EAS Deployment Information.

43222 Creating a new subscription

Figure 4.3.2.2.2-1 illustrates the creation of a Individual EAS Deployment Event Subscription.
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NF service
NEF
consumer
1. POST .../subscriptions
-
2."201 Created"
g

Figure 4.3.2.2.2-1: Creation of a subscription

In order to subscribe to EAS Deployment Information change event, the NF service consumer shall send an HTTP
POST request message to the NEF for the "EAS Deployment Event Subscriptions® resource. The HTTP POST message
shall include EasDeploySubData data structure as request body. The EasDeploySubData data structure shall include:

- Event Idinthe"eventld" attribute;

- Annoatification correlation ID provided by the NF service consumer during the subscription as " notifld"
attribute; and

- An URI to receive the subscribed EAS Deployment information change notifications as "notifUri" attribute.
and may include:

- anindicator to immediately report the current status of EAS Deployment Information if available, as"immRep"
attribute;

- (list of) DNN and/or S-NSSAI combination as"dnnSnssailnfos" attribute;
- identification of an application as "appld" attribute; and/or
- aninternal Group ldentifier as"interGroupld" attribute.

Upon receipt of the HTTP request from the NF service consumer, if the NF service consumeris validated, the NEF shall
interact with the UDR by invoking the Nudr_DataRepository service as described in 3GPP TS 29.504 [32] to fetch the
EAS Deployment Information in the application datain the UDR.

After receiving a successful response from the UDR, the NEF shall create a new subscription and assign a subscription
identifier for the "Individual EAS Deployment Event Subscription” resource. Then the NEF shall send aHTTP "201
Created" response with EasDeploySubData data structure as response body and a L ocation header field containing the
URI of the created individual subscription resource to the NF service consumer. If the immediate report indicator is
included in the subscription request, the NEF shall include in the response body the currently available EAS
Deployment Information that match the subscription.

NOTE: When the"targetAfld" attribute isincluded in the EAS Deployment Information, then all DNAI(S)
correspond to the same EHE provider. The "targetAfld" attribute can be used in case of AF(s) involving
different EHE providers, and the source EHE is unaware of other/target EHE specific deployment details.

If the NEF receives an error code from the UDR, the NEF shall take proper error handling actions and shall respond to
the NF service consumer with a proper error status code.

4.3.2.3 Nnef EASDeployment_Unsubscribe service operation

43.23.1 General

This service operation is used by an NF service consumer to explicitly unsubscribe the notification of changes of EAS
Deployment Information.
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The following procedure using the Nnef EASDeployment_Unsubscribe service operation is supported:

- unsubscription from the notification of changes of EAS Deployment Information.

4.3.2.3.2 Unsubscription of notification of changes of EAS Deployment Information

Figure 4.3.2.3.2-1 illustrates the unsubscription of the notification of changes of EAS Deployment Information.

NF service
NEF
consumer
1. DELETE .../subscriptions/{subscriptionld}
P
2."204 No Content”
-

Figure 4.3.2.3.2-1: NF service consumer unsubscribes from notifications

In order to delete an existing subscription to EAS Deployment Information change event, the NF service consumer shall
send an HTTP DELETE request message to the individual resource URI "{ apiRoot} /nnef-eas-

deployment/<apiV ersion>/subscriptions/{ subscriptionld} " in which the "{ subscriptionld} " is the subscription
correlation identifier of the existing subscription resource that isto be deleted.

The NEF shall delete the individual resource and shall respond to the NF service consumer with an HTTP "204 No
Content" response message.

If the NEF cannot delete the individual resource, shall take proper error handling actions and shall respond to the NF
service consumer with a proper error status code.

4.3.2.4 Nnef EASDeployment_Notify service operation

43.24.1 General

The Nnef_EASDeployment_Notify service operation enables the NEF to notify the subscribed event information, e.g.
updated EAS Deployment Information.

The following procedure using the Nnef EASDeployment_Notify service operation is supported:

- notification about the subscribed EAS Deployment Information change.

4.3.2.4.2 Notification of changes of EAS Deployment Information

Figure 4.3.2.4.2-1 illustrates the notification about the change of EAS Deployment Information.
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NF service
NEF
consumer
1. POST {notifUri}
-
2."204 No Content"
g

Figure 4.3.2.4.2-1: Notification about the change of EAS Deployment Information

When the EAS Deployment information is changed, the NEF shall provide a notification to the subscribed NF service
consumer by sending an HTTP POST message that include the EasDeploylnfoNotif data structure in the request body to
notify the EAS Deployment information changes to the NF service consumer.

The EasDeploylnfoNotif data structure shall include the subscribed Event ID and the EAS Deployment Information.

NOTE: When the"targetAfld" attribute isincluded in the EAS Deployment Information, then all DNAI(S)
correspond to the same EHE provider. The "targetAfld" attribute can be used in case of AF(s) involving
different EHE providers, and the source EHE is unaware of other/target EHE specific deployment details.

Upon receipt of the EAS Deployment event notification, the NF service consumer shall respond with a"204 No
Content” status code to confirm the received notification.

4.4 Nnef TrafficinfluenceData Service

4.4.1 Service Description

4411 Overview

The Nnef_TrafficlnfluenceData service, as defined in 3GPP TS 23.502 [ 3], is provided by the Network Exposure
Function (NEF). This service allows the NF service consumer (e.g., V-SMF) supporting HR-SBO to
subscribe/unsubscribe the notification of Traffic Influence from AF in VPLMN, and for the V-NEF to notify the Traffic
Influence to the subscribed NF service consumer (e.g., V-SMF).

4.4.1.2 Service Architecture

The Nnef_TrafficlnfluenceData service is part of the Nnef service-based interface exhibited by the Network Exposure
Function (NEF).

Known NF service consumer of the Nnef_TrafficlnfluenceData serviceis:

- Session Management Function (SMF)
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NEF

Nnef_TrafficinfluenceData

SMF

Figure 4.4.1.2-1: Reference Architecture for the Nnef_TrafficInfluenceData Service; SBI
representation

NEF

—— N29

SMF

Figure 4.4.1.2-2: Reference Architecture for the Nnef_TrafficinfluenceData Service: reference point
representation

4.4.1.3 Network Functions

44131 Network Exposure Function (NEF)

The Network Exposure Function (NEF) allows the NF service consumer to subscribe to and unsubscribe for the Traffic
Influence Data from AF.

44132 NF Service Consumers
The known NF service consumers are as follows:
The Session Management Function (SMF):
- supports (un)subscribing to notifications of Traffic Influence Data from the NEF.

- supports receiving the notifications of Traffic Influence Data from the NEF.
4.4.2 Service Operations

4421 Introduction

Service operations defined for the Nnef_TrafficlnfluenceData Service are shown in table 4.4.2.1-1.
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Table 4.4.2.1-1: Nnef_TrafficInfluenceData Service Operations

Service Operation Name Description Initiated by
Nnef_TrafficinfluenceData_Subscribe This service operation is used by an NF service | NF service
consumer to explicitly subscribe the notification | consumer
of Traffic Influence Data.
Nnef_TrafficinfluenceData_Unsubscribe | This service operation is used by an NF service | NF service
consumer to explicitly unsubscribe the consumer
notification of Traffic Influence Data.
Nnef_TrafficinfluenceData_Notify This service operation is used by the NEF to NEF
provide Traffic Influence Data to the NF service
consumer.

4.4.2.2 Nnef_TrafficInfluenceData_Subscribe service operation

44221 General

This service operation is provided by the NEF for NF service consumers to explicitly subscribe the notification of
Traffic Influence Data.

44222 Creating a new subscription

Figure 4.4.2.2.2-1 illustrates the creation of aIndividual Traffic Influence Data Subscription.

NF service
NEF
consumer
1. POST .../subscriptions
-
2."201 Created"
-

Figure 4.4.2.2.2-1: Creation of a subscription

In order to subscribe to Traffic Influence Data, the NF service consumer (e.g., SMF) shall send a
Nnef_TrafficinfluenceData_Subscribe request using the HT TP POST method to the NEF with "{ apiRoot} /nnef-traffic-
influence-data/<apiV ersion>/subscriptions’ as request URI as shown in step 1 of figure 4.4.2.2.2-1. The HTTP POST
message shall include TrafficlnfluDataSub data structure as request body. The TrafficlnfluDataSub data structure shall
include:

- thenoctification URI in the "notifUri" attribute;
- thenotification correlation identifier in the "notif Corrld" attribute;

- theidentifications of DNN in the "dnns' attribute and/or the identifications of network slice in the "snssais"
attribute;

and may include:
- theidentification(s) of target UE(s) in the "supis" attribute;
- theany UE indication in the "anyUe" attribute;
- theidentification(s) of the HPLMN in the "hplmnid" attribute;

- the UE address(es) either in the "ipv4Addrs' attribute or in the "ipv6Addrs" attribute;
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- thereporting requirements of the subscriptionin "rptinfo" attribute.

Upon receipt of the HTTP request from the NF service consumers (e.g., SMF), the NEF shall interact with the UDR by
invoking the Nudr_DataRepository service as described in 3GPP TS 29.504 [32] to retrieve and subscribe to the Traffic
Influence Datain the application datain the UDR.

After receiving a successful response from the UDR, the NEF shall create a new subscription and assign a subscription
identifier for the "Individual Traffic Influence Data Subscription” resource. Then the NEF shall send an HTTP "201
Created" response with TrafficlnfluDataSub data structure as response body and a L ocation header field containing the
URI of the created individual subscription resource to the NF service consumer.

If the immediate report indication isincluded in the subscription request, the NEF shall include the currently available
Traffic Influence Datain the response body.

If errors occur when processing the HTTP POST reguest or receiving an error code from the UDR, the NEF shall send
an HTTP error response as specified in clause 5.3.7.

44223 Modifying an existing subscription

Figure 4.4.2.2.3-1 illustrates the modification of an existing subscription.

NF service
NEF

consumer

1. PUT .../subscriptions/{subscriptionld}
-
2a. 200 OK
2b. 204 No Content
-

Figure 4.4.2.2.3-1: Modification of an existing subscription

To modify an existing subscription to event notifications, the NF service consumer shall send an HTTP PUT request
with: "{ apiRoot} /nnef-traffic-influence-data/<apiV ersion>/subscriptions/{ subscriptionl d} " as request URI, as shown in
step 1 of figure 4.4.2.2.3-1, where "{ subscriptionld}" is the subscription ID of the existing subscription. The
TrafficinfluDataSub data structure is included as request body as described in clause 4.4.2.2.2.

Upon successful reception of an HTTP PUT request with: "{ api Root} /nnef-traffic-influence-

data/<apiV ersion>/subscriptions/{ subscriptionld}" as request URI and TrafficlnfluDataSub data structure as request
body, the NEF shall interact with the UDR by invoking the Nudr_DataRepository service as described in

3GPP TS 29.504 [32] to retrieve and subscribe to the Traffic Influence Datain the application datain the UDR.

After receiving a successful response from the UDR, the NEF shall:

- send HTTP"200 OK" response (as shown in figure 4.4.2.2.3-1, step 2a) with aresponse body containing a
representation of the updated subscription in the TrafficlnfluDataSub data type; or

- send HTTP 204 No Content" response (as shown in figure 4.4.2.2.3-1, step 2b).

If the immediate report indication isincluded in the subscription request, the NEF shall include the currently available
Traffic Influence Datain the response body.

If the received HTTP PUT request needs to be redirected, the NEF shall send an HTTP redirect response as specified in
clause 6.10.9 of 3GPP TS 29.500 [4].

If errors occur when processing the HTTP PUT request or receiving an error code from the UDR, the NEF shall send an
HTTP error response as specified in clause 5.3.7.
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4.4.2.3 Nnef_TrafficInfluenceData_Unsubscribe service operation

44231 General

This service operation is used by an NF service consumer to explicitly unsubscribe the notification of Traffic Influence
Data

The following procedure using the Nnef_TrafficlnfluenceData_Unsubscribe service operation is supported:

- unsubscription from the notification of Traffic Influence Data

44232 Unsubscription of natification of Traffic Influence Data

Figure 4.4.2.3.2-1 illustrates the unsubscription of event notifications from NEF.

NF service
NEF
consumer
1. DELETE .../subscriptions/{subscriptionld}
P
2."204 No Content”
¢

Figure 4.4.2.3.2-1. NF service consumer unsubscribes from notifications

In order to delete an existing subscription to Traffic Influence Data, the NF service consumer shall send an HTTP
DELETE request message with "{ apiRoot} /nnef-traffic-infl uence-data/<apiV ersion>/subscriptions/{ subscriptionld} " as
request URI, as shown in step 1 of figure 4.4.2.3.2-1, where "{ subscriptionld}" is the subscription identifier of the
existing subscription resource that is to be deleted.

Upon successful reception of an HTTP DELETE, the NEF shall delete the individual resource and shall respond to the
NF service consumer with an HTTP "204 No Content" response message, as shown in step 2 of figure 4.4.2.3.2-1.

If the received HTTP DELETE request needs to be redirected, the NEF shall send an HTTP redirect response as
specified in clause 6.10.9 of 3GPP TS 29.500 [4].

If errors occur when processing the HTTP DELETE request, the NEF shall send an HTTP error response as specified in
clause 5.3.7.

4.4.2.4 Nnef_TrafficInfluenceData_Notify service operation

4424.1 General

The Nnef_TrafficInfluenceData_Notify service operation enables the NEF to notify the Traffic Influence Data to the NF
service consumer.

The following procedure using the Nnef_TrafficlnfluenceData. Notify service operation is supported:

- notification about subscribed Traffic Influence Data

44242 Notification of changes of Traffic Influence Data

Figure 4.4.2.4.2-1 illustrates the notification about Traffic Influence Data.
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NF service
NEF
consumer
1. POST {notifUri}
P
2."204 No Content"
g

Figure 4.4.2.4.2-1: Notification about Traffic Influence Data

If the NEF observes Traffic Influence Data that an NF service consumer has subscribed, the NEF shall send an HTTP
POST request as shown in step 1 of figure 4.4.2.4.2-1, with the "{ notifUri}" asrequest URI containing the value
previously provided by the NF service consumer within the corresponding subscription, and the TrafficlnfluDataNotify
data structure as request body.

The TrafficinfluDataNotify data structure shall include:
- thenatification correlation identifier in the "notifCorrld" attribute;

- Traffic Influence Data within the "eventNotifications" attribute. When the AF request is for subscribing to UP
path change events of the HR-SBO PDU session, the NEF shall include the "upPathChgNotifUri" and
"upPathChgNotifCorreld" attributes of the TrafficlnfluData data structure defined in 3GPP TS 29.519 [30].

Upon successful reception of an HTTP POST request with "{notifUri}" as request URI and TrafficlnfluDataNotify data
structure as request body, the NF service consumer shall send an HTTP "204 No Content” response, as shown in step 2
of figure 4.4.2.4.2-1.

If the NF service consumer determines the received HTTP POST request needs to be redirected, the NF service
consumer shall send an HTTP redirect response as specified in clause 6.10.9 of 3GPP TS 29.500 [4].

4.5 Nnef ECSAddress Service

45.1 Service Description

451.1 Overview

The Nnef_ECSAddress service, as defined in 3GPP TS 23.502 [3], is provided by the Network Exposure Function
(NEF). This service allows the NF service consumer (e.g., V-SMF)to subscribe/unsubscribe the notification of ECS
Address Configuration Information from AFin VPLMN, and for the V-NEF to notify the ECS Address Configuration
Information to the subscribed NF service consumer (e.g., V-SMF).

4512 Service Architecture

The Nnef_ECSAddress serviceis part of the Nnef service-based interface exhibited by the Network Exposure Function
(NEF).

Known NF service consumer of the Nnef ECSAddress serviceis:

- Session Management Function (SMF)
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Nnef ECSAddress

SMF

Figure 4.5.1.2-1: Reference Architecture for the Nnef ECSAddress Service; SBI representation

NEF
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SMF

Figure 4.5.1.2-2: Reference Architecture for the Nnef_ECSAddress Service: reference point
representation

45.1.3 Network Functions

45131 Network Exposure Function (NEF)

The Network Exposure Function (NEF) allows the NF service consumer to subscribe to and unsubscribe from the NEF
for the ECS Address Configuration Information from the AF.

4.5.1.3.2 NF Service Consumers
The known NF service consumers are as follows:
The Session Management Function (SMF):
- supports (un)subscribing to notifications of ECS Address Configuration Information from the NEF.

- supports receiving the notifications of ECS Address Configuration Information from the NEF.
45.2 Service Operations

4521 Introduction

Service operations defined for the Nnef_ECSAddress Service are shown in table 4.5.2.1-1.
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Table 4.5.2.1-1: Nnef _ECSAddress Service Operations

Service Operation Name Description Initiated by
Nnef_ECSAddress_Subscribe This service operation is used by an NF service | NF service
consumer to explicitly subscribe the notification | consumer
of ECS Address Configuration Information.

Nnef ECSAddress_Unsubscribe This service operation is used by an NF service | NF service
consumer to explicitly unsubscribe the consumer
notification of ECS Address Configuration
Information.

Nnef _ECSAddress_Notify This service operation is used by the NEF to NEF

provide ECS Address Configuration Information
to the NF service consumer.

45.2.2 Nnef ECSAddress_Subscribe service operation

45221 General

This service operation is provided by the NEF for NF service consumers to explicitly subscribe the notification of ECS
Address Configuration Information.

45222 Creating a new subscription

Figure 4.5.2.2.2-1 illustrates the creation of a Individual ECS Address Configuration Information Subscription.

NF service
NEF
consumer
1. POST .../subscriptions
-
2."201 Created"
-

Figure 4.5.2.2.2-1: Creation of a subscription

In order to subscribe to ECS Address Configuration Information, the NF service consumers shall send an

Nnef ECSAddress _Subscribe request using the HTTP POST method to the NEF with "{ apiRoot} /nnef-ecs-addr-cfg-
info/<apiVersion>/subscriptions’ as request URI as shown in step 1 of figure 4.5.2.2.2-1. The HTTP POST message
shall include EcsAddrCfglnfoSub data structure as request body. The EcsAddrCfglnfoSub data structure shall include:

- thenotification URI in the "notifUri" attribute;

- thenotification correlation identifier in the "notif Corrld" attribute;
and may include:

- theidentification(s) of DNN in "dnns" attribute;

- theidentification(s) of network slicein "snssais" ttribute;

- anindicator to immediately report the currently available ECS Address Configuration Information in
"immReplnd” attribute;

Upon receipt of the HTTP request from the NF service consumers, the NEF shall interact with the UDR by invoking the
Nudr_DataRepository service as described in 3GPP TS 29.504 [32] to retrieve and subscribe the ECS Address
Configuration Information in the application datain the UDR.
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After receiving a successful response from the UDR, the NEF shall create a new subscription and assign a subscription
identifier for the "Individual ECS Address Configuration Information Subscription” resource. Then the NEF shall send
an HTTP "201 Created" response with EcsAddrCfglnfoSub data structure as response body and a Location header field
containing the URI of the created individual subscription resource to the NF service consumer.

If the immediate report indication isincluded in the subscription request, the NEF shall include the currently available
ECS Address Configuration Information in "immReports” attribute in the response body.

If errors occur when processing the HTTP POST request or receiving an error code from the UDR, the NEF shall send
an HTTP error response as specified in clause 5.47.

45223 Modifying an existing subscription

Figure 4.5.2.2.3-1 illustrates the modification of an existing subscription.

NF service
NEF

consumer

1. PUT or PATCH .../subscriptions/{subscriptionld}
P
2a. 200 OK
2b. 204 No Content
g

Figure 4.5.2.2.3-1: Modification of an existing subscription

To modify an existing subscription to event notifications, the NF service consumer shall send an HTTP PUT/PATCH
request with: "{ apiRoot} /nnef-ecs-addr-cfg-info/<apiV ersion>/subscriptions/{ subscriptionld} " as request URI, as
shown in step 1 of figure 4.5.2.2.3-1, where "{ subscriptionld}" is the subscription ID of the existing subscription. The
EcsAddrCfginfoSub data structure is included as PUT request body as described in clause 4.5.2.2.2 or the
EcsAddrCfglnfoSubPatch data structure is included as PATCH request body as defined in clause 5.4.6.2.4.

Upon successful reception of an HTTP PUT/PATCH request with: "{ apiRoot} /nnef-ecs-addr-cfg-

info/<apiV ersion>/subscriptions/{ subscriptionld} " as request URI and EcsAddrCfgl nfoSub/EcsAddrCfglnfoSubPatch
data structure as request body, the NEF shall interact with the UDR by invoking the Nudr_DataRepository service as
described in 3GPP TS 29.504 [32] to retrieve and subscribethe ECS Address Configuration Information in the
application datain the UDR.

After receiving a successful response from the UDR, the NEF shall:

- send HTTP"200 OK" response (as shown in figure 4.5.2.2.3-1, step 2a) with aresponse body containing a
representation of the updated subscription in the EcsAddrCfglnfoSub data type; or

- send HTTP "204 No Content" response (as shown in figure 4.5.2.2.3-1, step 2b).

If the immediate report indication isincluded in the subscription request, the NEF shall include the current available
ECS Address Configuration Information in the response body.

If thereceived HTTP PUT/PATCH request needs to be redirected, the NEF shall send an HTTP redirect response as
specified in clause 6.10.9 of 3GPP TS 29.500 [4].

If errors occur when processing the HTTP PUT/PATCH request or receiving an error code from the UDR, the NEF
shall send an HTTP error response as specified in clause 5.4.7.
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45.2.3 Nnef ECSAddress_Unsubscribe service operation

45231 General

This service operation is used by an NF service consumer to explicitly unsubscribe the notification of ECS Address
Configuration Information.

The following procedure using the Nnef ECSAddress_Unsubscribe service operation is supported:

- unsubscription from the notification of ECS Address Configuration Information.

4.5.2.3.2 Unsubscription of notification of ECS Address Configuration Information

Figure 4.5.2.3.2-1 illustrates the unsubscription of event notifications from NEF.

NF service
NEF
consumer
1. DELETE .../subscriptions/{subscriptionld}
P
2."204 No Content”
¢

Figure 4.5.2.3.2-1: NF service consumer unsubscribes from notifications

In order to delete an existing subscription to ECS Address Configuration I nformation, the NF service consumer shall
send an HTTP DELETE request message with "{ apiRoot} /nnef-ecs-addr-cfg-

info/<apiV ersion>/subscriptions/{ subscriptionld} " as request URI, as shown in step 1 of figure 4.5.2.3.2-1, where
"{subscriptionld}" is the subscription identifier of the existing subscription resource that is to be deleted.

Upon successful reception of an HTTP DELETE, the NEF shall delete the individual resource and shall respond to the
NF service consumer with an HTTP "204 No Content" response message, as shown in step 2 of figure 4.5.2.3.2-1.

If the received HTTP DELETE request needs to be redirected, the NEF shall send an HTTP redirect response as
specified in clause 6.10.9 of 3GPP TS 29.500 [4].

If errors occur when processing the HTTP DELETE request, the NEF shall send an HTTP error response as specified in
clause 5.4.7.

4524 Nnef ECSAddress_Notify service operation

4524.1 General

The Nnef_ECSAddress Notify service operation enables the NEF to notify the ECS Address Configuration Information
to the NF service consumer.

The following procedure using the Nnef ECSAddress Notify service operation is supported:

- notification about subscribed ECS Address Configuration Information.

4.5.2.4.2 Notification of changes of ECS Address Configuration Information

Figure 4.5.2.4.2-1 illustrates the notification about ECS Address Configuration Information.
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NF service
NEF
consumer
1. POST {notifUri}
P
2."204 No Content"
g

Figure 4.5.2.4.2-1: Notification about ECS Address Configuration Information

If the NEF observes ECS Address Configuration Information that an NF service consumer has subscribed, the NEF
shall send an HTTP POST request as shown in step 1 of figure 4.5.2.4.2-1, with the "{ notifUri}" asrequest URI
containing the value previoudy provided by the NF service consumer within the corresponding subscription, and the
EcsAddrCfglnfoNotification data structure as request body.

The EcsAddrCfglnfoNotification data structure shall include;
- thenotification correlation identifier in the "notifCorrld" attribute;
- the ECS Address Configuration Information within the "ecsAddrCfginfo" attribute.

NOTE: Inthisrelease of the specification, the NF service consumer (e.g., SMF) does not need to understand the
internal structure of ECS Address Configuration Information.

Upon successful reception of an HTTP POST request with "{ notifUri}" asrequest URI and
EcsAddrCfglnfoNotification data structure as request body, the NF service consumer shall send an HTTP "204 No
Content" response, as shown in step 2 of figure 4.5.2.4.2-1.

If the NF service consumer determines the received HTTP POST request needs to be redirected, the NF service
consumer shall send an HT TP redirect response as specified in clause 6.10.9 of 3GPP TS 29.500 [4].

4.6 Nnef DNAIMapping Service

4.6.1 Service Description

46.1.1 Overview

The Nnef_DNAIMapping service, as defined in 3GPP TS 23.502 [3], is provided by the Network Exposure Function
(NEF). This service allows the NF service consumer (e.g. NWDAF) to create or delete subscription(s) of DNAI
Mapping information to NEF and aso by NEF to notify the NF service consumer about the update of the DNAI
Mapping information.

4.6.1.2 Service Architecture

The Nnef_DNAIMapping serviceis part of the Nnef service-based interface exhibited by the Network Exposure
Function (NEF).

Known consumer of the Nnef_DNAIMapping serviceis:

- Network Data Analytics Function (NWDAF)
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NEF

Nnef_DNAIMapping

NWDAF

Figure 4.6.1.2-1: Reference Architecture for the Nnef_DNAIMapping Service; SBI representation

NEF

NWDAF

Figure 4.6.1.2-2: Reference Architecture for the Nnef_DNAIMapping Service: reference point
representation

46.1.3 Network Functions

46.1.3.1 Network Exposure Function (NEF)

The Network Exposure Function (NEF) allows the NF service consumer (e.g. NWDAF) to subscribe and unsubscribe
the DNAI Mapping information and notify the update of the DNAI Mapping information.

4.6.1.3.2 NF Service Consumers
The known NF service consumers are as follows:
The Network Data Analytics Function (NWDAF):
- supports (un)subscribing to notifications of the DNAI Mapping information from the NEF;

- supports receiving the notifications of update of the subscribed DNAI Mapping Information from the NEF.
4.6.2 Service Operations

46.2.1 Introduction

Service operations defined for the Nnef_DNAIMapping Service are shown in table 4.6.2.1-1.
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Table 4.6.2.1-1: Nnef _DNAIMapping Service Operations

Service Operation Name Description Initiated by
Nnef_DNAIMapping_Subscribe This service operation is used by an NF service | NF service
consumer to explicitly subscribe the notification | consumer
of DNAI Mapping Information.

Nnef_DNAIMapping_Unsubscribe This service operation is used by an NF service | NF service
consumer to explicitly unsubscribe the consumer
notification of DNAI Mapping Information.

Nnef_DNAIMapping_Notify This service operation is used by the NEF to NEF

provide Update DNAI Mapping Information to
the NF service consumer.

4.6.2.2 Nnef_ DNAIMapping_Subscribe service operation

46.2.2.1 General

This service operation is provided by the NEF for the NF service consumers to explicitly subscribe the notification of
DNAI Mapping Information.

4.6.2.2.2 Creating a new subscription for notification of DNAI Mapping Information

Figure 4.6.2.2.2-1 illustrates the creation of aIndividua DNAI Mapping Information Subscription.

NF service
NEF
consumer
1. POST .../subscriptions
-
2."201 Created"
-

Figure 4.6.2.2.2-1: Creation of a subscription

In order to subscribe to DNAI Mapping Information, the NF service consumer shall send an
Nnef_DNAIMapping_Subscribe request using the HTTP POST method to the NEF with "{ apiRoot} /nnef-dnai-
mapping/<apiVersion>/subscriptions’ as request URI as shown in step 1 of figure 4.6.2.2.2-1. The HTTP POST
message shall include DnaiMapSub data structure as request body. The contents of the DnaiMapSub data structure are
as described in clause 4.4.34.2 of 3GPP TS 29.522 [15].

Upon receipt of the corresponding HTTP POST message, the NEF shall interact with the UDR by invoking the
Nudr_DataRepository service as described in 3GPP TS 29.504 [32], if the NEF receives an error response from the
UDR, the NEF shall not create the resource and shall respond to the NF service consumer with a proper error status
code. If the NEF received within an error response a"ProblemDetails' data structure with a"cause” attribute indicating
an application error, the NEF shall relay this error response to the NF service consumer with a corresponding
application error, when applicable.

On successful DNAI Mapping subscription creation, the NEF shall return an HTTP POST response withan HTTP "201
Created" status code to the NF service consumer, including a"Location" header containing the URI of the created
"Individual DNAI Mapping Subscription" resource and the response body containing a representation of the created
resource within the DnaiMapSub data structure. The contents of the DnailMapSub data structure in the response are as
described for the subscription response in clause 4.4.34.2 of 3GPP TS 29.522 [15].

On failure, the NEF shall take proper error handling actions, as specified in clause 5.5.7, and respond to the NF service
consumer with an appropriate error status code.
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4.6.2.3 Nnef_ DNAIMapping_Unsubscribe service operation

46.2.3.1 General

This service operation is used by an NF service consumer (e.g. NWDAF) to explicitly unsubscribe the notification of
DNAI Mapping information.

The following procedure using the Nnef DNAIMapping_Unsubscribe service operation is supported:

- unsubscription from the notification of DNAI Mapping information.

4.6.2.3.2 Unsubscription of notification of DNAI Mapping Information

Figure 4.6.2.3.2-1 illustrates the unsubscription of event notifications from NEF.

NF service
NEF
consumer
1. DELETE .../subscriptions/{subscriptionld}
P
2."204 No Content”
¢

Figure 4.6.2.3.2-1: NF service consumer unsubscribes from notifications

In order to delete an existing subscription to DNAI Mapping Information, the NF service consumer shall send an HTTP
DELETE request message with "{ apiRoot} /nnef-dnai -mappi ng/<apiV ersion>/subscriptions/{ subscriptionld} " as
request URI, as shown in step 1 of figure 4.6.2.3.2-1, where "{ subscriptionld}" is the subscription identifier of the
existing subscription resource that is to be deleted.

Upon successful reception of an HTTP DELETE, the NEF shall delete the individual resource and shall respond to the
NF service consumer with an HTTP "204 No Content" response message, as shown in step 2 of figure 4.6.2.3.2-1.

If the received HTTP DELETE request needs to be redirected, the NEF shall send an HTTP redirect response as
specified in clause 6.10.9 of 3GPP TS 29.500 [4].

If errors occur when processing the HTTP DELETE request, the NEF shall send an HTTP error response as specified in
clause 5.5.7.

4.6.2.4 Nnef DNAIMapping_Notify service operation

46.2.4.1 General

The Nnef_DNAIMapping_Notify service operation enables the NEF to notify the DNAI Mapping Information to the
NF service consumer.

The following procedure using the Nnef_DNAIMapping_Notify service operation is supported:

- notification about subscribed DNAI Mapping Information.

4.6.2.4.2 Notification of changes of DNAI Mapping Information
Figure 4.6.2.4.2-1 illustrates the notification about DNAI Mapping Information.
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NF service
NEF
consumer
1. POST {notifUri}
P
2."204 No Content"
g

Figure 4.6.2.4.2-1: Notification about changes of DNAI Mapping Information

If the NEF observes DNAI Mapping Information that an NF service consumer has subscribed, the NEF shall send an
HTTP POST request as shown in step 1 of figure 4.6.2.4.2-1, with the "{ notifUri}" as request URI containing the value
previously provided by the NF service consumer within the corresponding subscription, and the DnaiMapUpdateNotif
data structure as request body.

Upon successful reception of an HTTP POST request with "{notifUri}" as request URI and DnaiMapUpdateNotif data
structure as request body, the NF service consumer shall send an HTTP "204 No Content” response, as shown in step 2
of figure 4.6.2.4.2-1.

On failure, the NF service consumer shall take proper error handling actions, as specified in clause 5.5.7, and respond to
the NEF with an appropriate error status code.

4.7 Nnef UEId Service

4.7.1 Service Description

4.7.1.1 Overview
The Nnef_UEId serviceis provided by the Network Exposure Function (NEF). This service allows:

- The NF service consumer (e.g., V-NEF) providing the external UE identifier to fetch the internal UE identifier
used for e.g., the V-NEF to fetch the SUPI from the H-NEF for the roaming UE under the roaming agreement
with the roaming partner(s).

- The NF service consumer (e.g., GMLC) to retrieve the UE ID mapping information.

4.7.1.2 Service Architecture
The 5G System Architecture is defined in 3GPP TS 23.501 [2].
The Nnef_UEId serviceis part of the Nnef service-based interface exhibited by the Network Exposure Function (NEF).
Known consumers of the Nnef UEId service are:
- Visited Network Exposure Function (V-NEF)

- Gateway Mobile Location Centre (GMLC)
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H-NEF NEF
UEId UEId
V-NEE or GMLC

Figure 4.7.1.2-1: Reference Architecture for the Nnef_UEId Service; SBI representation

H-NEF NEF

or
V-NEF GMLC

Figure 4.7.1.2-2: Reference Architecture for the Nnef_UEId Service: reference point representation

4.7.1.3 Network Functions

47.1.3.1 Network Exposure Function (NEF)
The Network Exposure Function (NEF) allows:

- The NF service consumer (e.g., V-NEF) providing the external UE identifier to fetch the internal UE identifier
from the H-NEF for the roaming UE under the roaming agreement with the roaming partner(s).

- The NF service consumer (e.g., GMLC) to retrieve the UE ID mapping information.

4.7.1.3.2 NF Service Consumers
The known NF service consumers are as follows:
The Visited Network Exposure Function (V-NEF):

- providing the external UE identifier to fetch the internal UE identifier from the H-NEF for the roaming UE under
the roaming agreement with the roaming partner(s).

The Gateway Mobile Location Centre (GMLC):

- providing the Application Layer ID to fetch the GPSI of a UE, or vice versa.
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4.7.2 Service Operations

47.2.1 Introduction

The service operations defined for the Nnef_UEId Service are shown in table 4.7.2.1-1.

Table 4.7.2.1-1: Nnef_UEId Service Operations

Service Operation Name Description Initiated by
Nnef UEId_Get This service operation is either: NF service
- used by the NF service consumer (e.g., V- consumer (e.g., V-

NEF) providing the external UE identifier to NEF)
fetch the internal UE identifier from the NEF
(e.g., H-NEF) for the roaming UE under the
roaming agreement with the roaming
partner(s).

- used by the NF service consumer (e.g.,
GMLC) to retrieve the UE ID mapping
information.

4.7.2.2 Nnef UEId_Get service operation

47221 General
The Nnef_UEId_Get service operation enables:

- The NF service consumer (e.g.,V-NEF) provisioning the external UE identifier to fetch the internal UE identifier
from the H-NEF for roaming UE under the roaming agreement with the roaming partner(s).

- The NF service consumer (e.g., GMLC) to retrieve the UE ID mapping information.
The following procedure using the Nnef UEId_Get service operation is supported:
- Tofetchtheinternal UE identifier for the roaming UE.

- Toretrieve UE ID mapping information.

4.7.2.2.2 Fetch internal UE information for roaming UE

Figure 4.6.2.2.2-1 illustrates the retrieval of internal UE ID for roaming UE.

2b. “204 No Content”

NF service NEF
consumer

| |

! 1. POST .../fetch >

| |

I 2a. “200 OK” or I

g |

| |

| |

| |

Figure 4.7.2.2.2-1: Fetch internal UE information for roaming UE

In order to fetch the internal UE information (e.g., UE identifier or UE private |P address) for the roaming UE, the NF
service consumer (e.g. V-NEF) shall send an HTTP POST request as shown in step 1 of figure 4.7.2.2.2-1 targeting the
custom operation URI "{ apiRoot} /nnef-ueid/<apiV ersion>/fetch” to fetch the internal UE identifier according to the
provided UeldReq data type which shall include:

external UE identifier of an individual UE viaa'"gpsi" attribute; or
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UE public IP address via a"uePubl pAddr" attribute.

When receiving the HTTP POST request message, the NEF shall verify the NF service consumer (e.g. V-NEF) whether
belong to the roaming partner(s) under roaming agreement.

On success, the NEF shall respond with 200 OK" status code with the message body containing the Ueldinfo data
structure in the response body shall include:

- internal UE identifier of an individual UE viaa"supi" attribute; or

- UE private IP address viaa "uePvtIpAddr" attribute and optionally with HPLMN DNN and S-NSSAI viaa
"hPImnDnnSnssai* attribute.

If the requested internal UE identifier does not exist, the NEF shall respond with "204 No Content" status code.

If the NEF determines the received HTTP POST request needs to be redirected, the NEF shall send an HTTP redirect
response as specified in clause 6.10.9 of 3GPP TS 29.500 [4].

If the NEF cannot successfully fulfil the received HTTP POST request due to an internal error or an error inthe HTTP
POST request, the NEF shall send an HTTP error response as specified in clause 5.6.7.

4.7.2.2.3 UE ID Mapping Information Retrieval

Figure 4.7.2.2.3-1 depicts a scenario where the service consumer sends a request to the NEF to request UE ID mapping
information (see also 3GPP°TS°23.502°[ 3]).

2b. 4xx/5xx

NF service NEF
consumer

| |

: 1. POST .../get-ueid-mapping >

I I

| < 2a. "200 OK" or "204 No Content" !

| |

I I

Figure 4.7.2.2.3-1: UE ID Mapping Information Retrieval

1. Inorder to request the retrieval of UE |D mapping information, the service consumer shall send an HTTP POST
reguest to the NEF targeting the URI of the corresponding custom operation (i.e.,
"UEIDMappinglnfoRetrieval"), with the request body including the MapUeldinfo data structure.

2a. Upon success, the NEF shall respond with either:

- anHTTP"200 OK" status code with the response body containing the requested UE 1D mapping information
within the MapUel dinfo data structure; or

- anHTTP"204 No Content" status code in case no UE ID mapping information exists for the received input
parameters.

2b. On failure, the appropriate HT TP status code indicating the error shall be returned and appropriate additional
error information should be returned in the HTTP POST response body, as specified in clause 5.6.7.
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4.8 Nnef VFLTraining Service

4.8.1 Service Description

48.1.1 Overview

The Nnef_VFLTraining service, as defined in 3GPP TS 23.288 [14], is provided by the Network Exposure Function
(NEF) and consumed by NWDAK(s) acting as VFL server.

This service:

- alows NF service consumers to prepare, subscribe, modify and unsubscribe the VFL Training events reporting;
and

- notifies NF service consumers with a corresponding subscription about subscribed VFL Training events.

4.8.1.2 Service Architecture

The 5G System Architecture is defined in 3GPP TS 23.501 [2]. The Network Data Analytics Exposure architectureis
defined in 3GPP TS 23.288 [14].

The Nnef_VFLTraining serviceis part of the Nnef service-based interface exhibited by the Network Exposure Function
(NEF).

Known NF service consumers of the Nnef VFLTraining serviceis:
- Network Data Analytics Function (NWDAF) acting as VFL server.

The Nnef_VFLTraining serviceis provided by the NEF and consumed by NF service consumers, as shown in
figure 4.8.1.2-1 for the SBI representation model and in figure 4.8.1.2-2 for reference point representation model.

NEF

— et >
N

nef VFLTraining

NWDAF

Figure 4.8.1.2-1: Reference Architecture for the Nnef _VFLTraining Service; SBI representation

NEF

NWDAF

Figure 4.8.1.2-2: Reference Architecture for the Nnef_VFLTraining Service: reference point
representation
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48.1.3 Network Functions

48.1.3.1 Network Exposure Function (NEF)

The Network Exposure Function (NEF) is afunctional element that provides application or user related information to
the NFF service consumers as defined in this specification.

The NEF alows the NF service consumer(s) to (un)subscribe to VFL training notifications and sends the notification to
the NF service consumer(s) when a subscribed event is detected.

4.8.1.3.2 NF Service Consumers
Known NF service consumers are as follows:
The Network Data Analytics Function (NWDAF) acting as VFL server:
- supports (un)subscribing to notifications of subscribed training event(s) from the NEF;

- supports receiving the notifications of subscribed training event(s) from the NEF.
4.8.2 Service Operations

4821 Introduction
Service operations defined for the Nnef_VFLTraining Service are shown in table 4.8.2.1-1.

Table 4.8.2.1-1: Nnef_VFLTraining Service Operations

Service Operation Name Description Initiated by
Nnef_VFLTraining_Subscribe This service operation is used by an NF service | NF service
(NOTE) consumer to subscribe to, update or modify an consumer

individual VFL training subscription in the NEF. | (NWDAF)
Nnef_VFLTraining_Unsubscribe This service operation is used by an NF service | NF service

consumer to unsubscribe from an individual consumer

VFL training subscription. (NWDAF)
Nnef_VFLTraining_Notify This service operation is used by the NEF to NEF

report VFL training related event(s) to the NF

service consumer which has subscribed to.

NOTE: The Nnef_VFLTraining_Subscribe service operation implements also the Nnef_VFLTraining_Request
service operation specified in 3GPP TS 23.288 [17] by using immediate and one-time reporting
requirement.

4.8.2.2 Nnef_VFLTraining_Subscribe service operation

48221 General

This service operation is used by the NF service consumer to subscribe to training notifications or modify an existing
VFL training subscription.

The following procedures using the Nnef_VFLTraining_Subscribe service operation are supported:
- prepare VFL training subscription by checking if VFL training requirements are met;
- creating anew VFL training subscription;
- updating an existing VFL training subscription; and

- partia modifying an existing VFL training subscription.
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48222 Creating a new subscription

Figure 4.8.2.2.2-1 illustrates the creation of a network exposure training subscription.

NF service

NEF
consumer

\ 4

1. POST.../subscriptions/{subscription|d}

A

2."201 Created"

Figure 4.8.2.2.2-1: Creation of a subscription

To subscribe to VFL training event notifications or to check if VFL Training requirements are met on VFL Training
preparation phase, the NF service consumer shall send an HTTP POST request to the NEF with: "{apiRoot} /nnef-vfl-
training/<apiVersion>/subscriptions’ as request URI as shown in step 1 of figure 4.8.2.2.2-1, and the NefVflTrainSubs
data structure (as defined in subclause 5.9.6.2.2) as request body.

Upon receipt of the HTTP request from the NF service consumer, the NEF shall:

- trandate any received SUPI into a GPSI or an Internal-Group-ld into an External-Group-Id in the training target;
and

- send a subscription to the training notification to the indicated AF acting as VFL client by using
Naf_VFLTraining_Subscribe request as defined in 3GPP TS 29.530 [33].

If the request is accepted by the AF and it informs the NEF with a successful response, the NEF shall create a new NEF
VFL training event subscription, storeit and send an HTTP "201 Created" response, as shown in step 2 of
figure 4.8.2.2.2-1. The NEF shall include in the "201 Created" response:

- alocation header field which contains the URI of the created Individual VFL Training Subscription resourcei.e.
"{ apiRoot} /nnef-vfl-trai ning/<apiV ersion>/subscriptions/{ subscriptionld} "; and

- an NefVflTrainSubs data type in the content.

If the NEF cannot successfully fulfil the received HTTP POST reguest due to an internal error or an error inthe HTTP
POST request, the NEF shall send an HTTP error response as specified in clause 5.9.7.

4.8.2.2.3 Modifying an existing subscription

Figure 4.8.2.2.3-1 illustrates the modification of an existing subscription.
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NF service
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—1. PUT or PATCH .../subscriptions/{subscriptionld}»

2a. "200 OK"
2b."204 No Content"

>
|

Figure 4.8.2.2.3-1: Modification of an existing subscription

To modify an existing subscription to VFL training event notifications, the NF service consumer shall send an HTTP
PUT/PATCH reguest with: "{ api Root} /nnef-vfl-trai ning/<apiV ersion>/subscriptions/{ subscriptionld} " as request URI,
as shown in step 1 of figure 4.8.2.2.3-1, where "{ subscriptionld} " is the subscription correlation 1D of the existing
subscription. The NefVflTrainSubs data structure (as defined in subclause 5.9.6.2.2) isincluded as PUT request body or
the NefVflTrainSubsPatch data structure (as defined in subclause 5.9.6.2.3) isincluded as PATCH request body.

Upon receipt of the HTTP PUT/PATCH request from the NWDAF the NEF shall:

- trandate any received SUPI into a GPSI or an Internal-Group-ld into an External-Group-ld in the training target;
and

- send an update of the subscription to the training notification to the AF managing that subscription by using
Naf_VFLTraining_Subscribe request as defined in 3GPP TS 29.530 [33].

If the request is accepted by the AF and it informs the NEF with a successful response, the NEF shall update the
subscription and send either:

- anHTTP"200 OK" response with the NefVfl TrainSubs data structure as response body containing the
representation of the modified "Individual VFL Training Subscription”; or

- anHTTP"204 No Content" response, as shown in step 2 of figure 4.8.2.2.3-1.

If the NEF cannot successfully fulfil the received HTTP PUT/PATCH request due to an internal error or an error in the
HTTP PUT/PATCH request, the NEF shall send an HTTP error response as specified in clause 5.9.7.

If the NEF determines the received HTTP PUT/PATCH request needs to be redirected, the NEF shall send an HTTP
redirect response as specified in clause 6.10.9 of 3GPP TS 29.500 [4].

4.8.2.3 Nnef VFLTraining_Unsubscribe service operation

48231 General
This service operation is used by an NF service consumer to unsubscribe from event notifications.
The following procedure using the Nnef VFLTraining_Unsubscribe service operation is supported:

- unsubscription from event notifications.

4.8.2.3.2 Unsubscription from event notifications

Figure 4.8.2.3.2-1 illustrates the unsubscription from event notifications.
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NF service
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\ 4

1. DELETE.../subscriptions/{subscriptionld}

A

2."204 No Content"

Figure 4.8.2.3.2-1: Unsubscription from event notifications

To unsubscribe from VFL training event notifications, the NF service consumer shall send an HTTP DELETE request
with "{ apiRoot} /nnef-vfl-training/<apiV ersion>/subscriptions/{ subscriptionld} " as request URI, as shown in step 1 of
figure 4.8.2.3.2-1, where "{ subscriptionld}" is the subscription correlation identifier of the existing subscription
resource that isto be deleted.

Upon receipt of the HTTP DELETE request from the NF service consumer, the NEF shall request the AF managing that
subscription to remove the NEF VFL Training subscription by using Naf _VFL Training_Unsubscribe request. If the
reguest is accepted by the AF and it informs the NEF with a successful response, the NEF shall remove the subscription
and send an HTTP "204 No Content" response, as shown in step 2 of figure 4.8.2.3.2-1.

If the NEF cannot successfully fulfil the received HTTP DELETE request due to an internal error or an error in the
HTTP DELETE request, the NEF shall send an HTTP error response as specified in clause 5.9.7.

If the NEF determines the received HTTP DELETE request needs to be redirected, the NEF shall send an HTTP
redirect response as specified in clause 6.10.9 of 3GPP TS 29.500 [4].

48.2.4 Nnef_VFLTraining_Notify service operation

48.2.4.1 General

The Nnef_VFLTraining_Notify service operation enables the NEF to notify the NF service consumer(s) that the
previously subscribed VFL training related event occurred.

The following procedure using the Nnef_VFLTraining_Notify service operation is supported:

- notification about training subscribed events.

48.2.4.2 Notification about subscribed events

Figure 4.8.2.4.2-1 illustrates the notification about subscribed events.

NEF NF Service
Consumer

1. POST {notifUri}

\ 4

A

2."204 No Content"

Figure 4.8.2.4.2-1: Notification about subscribed events
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If the NEF observes VFL training related event(s) for which an NF service consumer has subscribed, the NEF shall
send an HTTP POST request as shown in step 1 of figure 4.8.2.4.2-1, with the "{ notifUri}" as request URI containing
the value previously provided by the NF service consumer within the corresponding subscription, and the
VflTrainingNotify data structure.

If the NF service consumer cannot successfully fulfil the received HTTP POST request due to an internal error or an
error inthe HTTP POST request, the NF service consumer shall send an HTTP error response as specified in
clause 5.9.7.

If the NF service consumer determines the received HTTP POST request needs to be redirected, the NF service
consumer shall send an HTTP redirect response as specified in clause 6.10.9 of 3GPP TS 29.500 [4].

Upon successful reception of an HTTP POST request, the NF service consumer shall send an HTTP "204 No Content"
response, as shown in step 2 of figure 4.8.2.4.2-1, in case of a successful processing.

If the NEF determines the received HTTP POST request needs to be redirected, the NEF shall send an HTTP redirect
response as specified in clause 6.10.9 of 3GPP TS 29.500 [4].

4.9 Nnef Training Service

49.1 Service Description

49.1.1 Overview

The Nnef_Training service, as defined in 3GPP TS 23.288 [14], is provided by the Network Exposure Function (NEF)
and consumed by NWDAF.

This service:
- alows NF service consumers to request the creation/update of a Training subscription; and

- notifies NF service consumers with a corresponding Training related event(s) reporting.

49.1.2 Service Architecture

The 5G System Architecture is defined in 3GPP TS 23.501 [2]. The Network Data Analytics Exposure architectureis
defined in 3GPP TS 23.288 [14].

The Nnef_Training serviceis part of the Nnef service-based interface exhibited by the Network Exposure Function

(NEF).
Known NF service consumers of the Nnef_Training serviceis:
- Network Data Analytics Function (NWDAF).

The Nnef_Training service is provided by the NEF and consumed by NF service consumers (i.e., NWDAF), as shown
infigure 4.9.1.2-1 for the SBI representation model and in figure 4.9.1.2-2 for reference point representation model.
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NWDAF

Figure 4.9.1.2-1: Reference Architecture for the Nnef_Training Service; SBI representation

NEF

NWDAF

Figure 4.9.1.2-2: Reference Architecture for the Nnef_Training Service: reference point representation

49.1.3 Network Functions

49131 Network Exposure Function (NEF)

The Network Exposure Function (NEF) is a functional element that provides training events related information to the
NF service consumers as defined in this specification.

The NEF alows the NF service consumer(s) to (un)subscribe to notifications of training observed event(s) and sends
the notification to the NF service consumer(s) when a subscribed event is detected.

49.1.3.2 NF Service Consumers
Known NF service consumers are as follows:
The Network Data Analytics Function (NWDAF):
- supports (un)subscribing to notifications of subscribed training report(s) from the NEF;

- supports receiving the notifications of subscribed training report(s) from the NEF.

4.9.2 Service Operations

4921 Introduction

Service operations defined for the Nnef_Training Service are shown in table 4.9.2.1-1.
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Table 4.9.2.1-1: Nnef_Training Service Operations

Service Operation Name Description Initiated by
Nnef_Training_Subscribe This service operation is used by an NF service | NF service
consumer to subscribe to, update or modify an consumer
individual training subscription in the NEF. (NWDAF)
Nnef_Training_Unsubscribe This service operation is used by an NF service | NF service
consumer to unsubscribe from an individual consumer
training subscription. (NWDAF)
Nnef_Training_Notify This service operation is used by the NEF to NEF
report training related event(s) to the NF
service consumer which has subscribed to.

4.9.2.2 Nnef_Training_Subscribe service operation

49221 General

This service operation is used by the NF service consumer to subscribe the notifications on specified event(s) or modify
an existing subscription.

The following procedures using the Nnef_Training_Subscribe service operation are supported:
- creating a new training subscription.

- updating an existing training subscription.

49222 Creating a new subscription

Figure 4.9.2.2.2-1 illustrates the creation of a new training subscription in NEF.

NF service

NEF
consumer

1. POST.../subscriptions/{subscription|d}

\ 4

2."201 Created"

A

Figure 4.9.2.2.2-1: Creation of a subscription

To subscribe to event notifications, the NF service consumer shall send an HTTP POST request to the NEF with:
"{‘apiRoot} /nnef-training/<apiV ersion>/subscriptions’ as request URI as shown in step 1 of figure 4.9.2.2.2-1, and the
"TrainEventsSubsc" data structure as request body as defined in clause 5.10.6.2.

Upon success, the NEF shall create a new training subscription and respond with an HTTP "201 Created” status code
with the response body containing a representation of the created "Individua Training Subscription” resource within the
TrainEventsSubsc data structure, and an HTTP "Location" header field containing the URI of the created resource.

On failure, the appropriate HT TP status code indicating the error shall be returned and appropriate additional error
information should be returned in the HTTP POST response body, as specified in clause 5.10.7.

49.2.2.3 Modifying an existing subscription

Figure 4.9.2.2.3-1 illustrates the modification of an existing subscription.
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Figure 4.9.2.2.3-1: Modification of an existing subscription

In order to request the update of an existing Training Subscription, the NF service consumer shall send an HTTP
PUT/PATCH request to the NEF with: "{ apiRoot} /nnef-trai ning/<apiV ersion>/subscriptions/{ subscriptionld} " as
request URI, as shown in step 1 of figure 4.9.2.2.3-1, where "{ subscriptionld}" is the subscription correlation ID of the
existing subscription, with the request body including either:

- the updated representation of the resource within the " TrainEventsSubsc” data structure (see clause 5.10.6.2.2),
in casethe HTTP PUT method is used; or

- the requested modifications to the resource within the " TrainEventsSubscPatch” data structure (see
clause 5.10.6.2.3), in case the HTTP PATCH method is used.

Upon receipt of the HTTP request from the NF service consumer, the NEF shall:

- trandate any received SUPI into a GPSI or an Internal-Group-ld into an External-Group-Id in the training target;
and

- send a subscription to the training notification to the indicated AF acting as VFL server by using
Naf_Training_Subscribe request as defined in 3GPP TS 29.530 [33].

Upon success, the NEF shall update the targeted "Individual Training Subscription™ resource accordingly and respond
with either:

- anHTTP"200 OK" status code with the response body containing a representation of the updated "Individual
Training Subscription” resource within the TrainEventsSubsc data structure; or

- anHTTP"204 No Content" status code.

On failure, the appropriate HTTP status code indicating the error shall be returned and appropriate additional error
information should be returned in the HTTP PUT/PATCH response body, as specified in clause 5.10.7.

If the NEF determines the received HTTP PUT/PATCH request needs to be redirected, the NEF shall send an HTTP
redirect response as specified in clause 6.10.9 of 3GPP TS 29.500 [4].

4.9.2.3 Nnef_Training_Unsubscribe service operation

49.2.3.1 General
This service operation is used by an NF service consumer to unsubscribe from event notifications.
The following procedure using the Nnef_Training_Unsubscribe service operation is supported:

- unsubscription from event notifications.

ETSI



3GPP TS 29.591 version 19.7.0 Release 19 60 ETSI TS 129 591 V19.7.0 (2026-07)

49.2.3.2 Unsubscription from event notifications

Figure 4.9.2.3.2-1 illustrates the unsubscription from event notifications.
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Figure 4.9.2.3.2-1: Unsubscription from event notifications

In order to request the deletion of an existing Training Subscription, the NF service consumer shall send an HTTP
DELETE request to the NEF with "{ apiRoot} /nnef-training/<apiV ersion>/subscriptions/{ subscriptionld} " as request
URI, asshown in step 1 of figure 4.9.2.3.2-1, where "{ subscriptionld}" is the subscription correlation identifier of the
existing subscription resource that is to be deleted.

Upon receipt of the HTTP DELETE request from the NF service consumer, the NEF shall request the AF managing that
subscription to remove the Training subscription by using Naf_Training_Unsubscribe request. If the request is accepted
by the AF and it informs the NEF with a successful response, the NEF shall remove the subscription and send an HTTP
"204 No Content" response, as shown in step 2 of figure 4.9.2.2.3-1.

On failure, the appropriate HTTP status code indicating the error shall be returned and appropriate additional error
information should be returned in the HTTP DELETE response body, as specified in clause 5.10.7.

If the NEF determines the received HTTP DELETE request needs to be redirected, the NEF shall send an HTTP
redirect response as specified in clause 6.10.9 of 3GPP TS 29.500 [4].

49.2.4 Nnef_Training_Notify service operation

49241 General

The Nnef_Training_Notify service operation enables the NEF to notify the NF service consumer(s) that the previously
subscribed application related event occurred.

The following procedure using the Nnef_Training_Notify service operation is supported:

- notification about training subscribed events.

49.24.2 Notification about subscribed events

Figure 4.9.2.4.2-1 illustrates the notification about subscribed events.
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Figure 4.9.2.4.2-1: Notification about subscribed events

In order to notify a previously subscribed service consumer on Training related event(s), the NEF shall send an HTTP
POST request to the NF service consumer with the request URI set to "{notifUri}", where the "notifUri" variable is set
to the value received from the NF service consumer during the creation/update of the corresponding Training
Subscription using the procedures defined in clauses 4.9.2.2, and the request body including the " TrainEventsNotif"
data structure.

Upon success, the NF service consumer shall respond to the NEF with an HTTP "204 No Content” status code to
acknowledge the reception of the notification.

On failure, the appropriate HTTP status code indicating the error shall be returned and appropriate additional error
information should be returned in the HTTP POST response body, as specified in clause 5.10.7.

If the NF service consumer determines the received HTTP POST request needs to be redirected, the NF service
consumer shall send an HTTP redirect response as specified in clause 6.10.9 of 3GPP TS 29.500 [4].

4.10 Nnef VFLInference Service

4.10.1 Service Description

4.10.1.1 Overview

The Nnef_VFLInference service, as defined in 3GPP TS 23.288 [14], is provided by the Network Exposure Function
(NEF) and consumed by NWDAK(s) acting as VFL server.

This service:
- alows NF service consumers to subscribe, modify and unsubscribe the VFL Inference events reporting; and

- notifies NF service consumers with a corresponding notification about subscribed VFL Inference events.

4.10.1.2 Service Architecture

The 5G System Architecture is defined in 3GPP TS 23.501 [2]. The Network Data Analytics Exposure architectureis
defined in 3GPP TS 23.288 [14].

The Nnef_VFLInference serviceis part of the Nnef service-based interface exhibited by the Network Exposure
Function (NEF).

Known NF service consumers of the Nnef VFLInference service are:
- Network Data Analytics Function (NWDAF) acting as VFL server.

The Nnef_VFLInference serviceis provided by the NEF and consumed by NF service consumers, as shown in
figure 4.10.1.2-1 for the SBI representation model and in figure 4.10.1.2-2 for reference point representation model.
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Figure 4.10.1.2-1: Reference Architecture for the Nnef_VFLInference Service; SBI representation

NEF

NWDAF

Figure 4.10.1.2-2: Reference Architecture for the Nnef_VFLInference Service: reference point
representation

4.10.1.3 Network Functions

410.1.3.1 Network Exposure Function (NEF)

The Network Exposure Function (NEF) is afunctional element that provides application or user related information to
the NF service consumers as defined in this specification.

The NEF alows the NF service consumer(s) to (un)subscribe to notifications of monitoring observed event and sends
the notification to the NF service consumer(s) when a subscribed event is detected.

4.10.1.3.2 NF Service Consumers
Known NF service consumers are as follows:
The Network Data Analytics Function (NWDAF) acting as VFL server:
- supports (un)subscribing to notifications of subscribed VFL inference event(s) from the NEF;

- supports receiving the notifications of subscribed VFL inference event(s) from the NEF.
4.10.2 Service Operations

4.10.2.1 Introduction

Service operations defined for the Nnef _VFLInference Service are shown in table 4.10.2.1-1.
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Table 4.10.2.1-1: Nnef_VFLInference Service Operations

Service Operation Name Description Initiated by

Nnef_VFLInference_Subscribe This service operation is used by an NF service | NF service
consumer to subscribe to, update or modify an consumer
individual VFL inference subscription in the (NWDAF)
NEF.

Nnef_VFLInference_Unsubscribe This service operation is used by an NF service | NF service
consumer to unsubscribe from an individual consumer
VFL inference subscription. (NWDAF)

Nnef_VFLInference_Notify This service operation is used by the NEF to NEF
report VFL inference related event(s) to the NF
service consumer which has subscribed to.

4.10.2.2 Nnef_VFLInference_Subscribe service operation

410.2.2.1 General

This service operation is used by the NF service consumer to subscribe the notifications on specified event(s) or modify
an existing subscription.

The following procedures using the Nnef_VFLInference_Subscribe service operation are supported:
- creating a new subscription;
- updating an existing subscription; and

- partia modifying an existing subscription.

4.10.2.2.2 Creating a new subscription

Figure 4.10.2.2.2-1 illustrates the creation of a Network Exposure Inference Subscription.
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Figure 4.10.2.2.2-1: Creation of a subscription

To subscribe to event notifications, the NF service consumer shall send an HTTP POST request to the NEF with:
"{ apiRoot} /nnef-vfl-inference/<apiVersion>/subscriptions” as request URI as shown in step 1 of figure 4.10.2.2.2-1,
and the VflinferSub data structure as request body.

The VflInferSub data structure provided in the request body shall include:
- an URI where to receive the requested notifications as the "notifUri" attribute;

- anotification correlation identifier assigned by the NF service consumer for the requested notifications as
"notifCorrld" attribute;

- theidentification of the AF that the VFL inference subscription is targeted to asthe "aflId" attribute; and

- adescription of the subscribed analytics event as the "vflInferAnaSubs" attribute.
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and may include:
- the VFL reporting information as the "reportingRegs” attribute.
Upon receipt of the HTTP request from the NF Service Consumer the NEF shall:

- trandate any received SUPI into a GPSI or an Internal-Group-ld into an External-Group-ld in the VFL inference
target; and

- send a subscription to the VFL inference notification to the indicated AF acting as VFL client by using
Naf_VFLInference_Subscribe request as defined in 3GPP TS 29.530 [33].

If the request is accepted by the AF and it informs the NEF with a successful response, the NEF shall create anew VFL
inference event subscription, store it and send an HTTP "201 Created" response, as shown in step 2 of figure 4.10.2.2.2-
1. The NEF shal include in the "201 Created" response:

- alLocation header field; and
- aVflinferSub data type in the content.

The Location header field shall contain the URI of the created individual application session context resourcei.e.
"{ apiRoot} /nnef-vfl-inference/<apiV ersion>/subscriptions/{ subscriptionl d} .

The VflInferSub data type content shall contain the representation of the created "Individual VFL Inference
Subscription".

If the NEF cannot successfully fulfil the received HTTP POST request due to an internal error or an error inthe HTTP
POST request, the NEF shall send an HTTP error response as specified in clause 5.7.7.

4.10.2.2.3 Modifying an existing subscription

Figure 4.10.2.2.3-1 illustrates the modification of an existing subscription.

NF service
consumer NEF

—1. PUT or PATCH .../subscriptions/{subscriptionld}»

2a. "200 OK"
2b."204 No Content"

>
|

Figure 4.10.2.2.3-1: Modification of an existing subscription

To modify an existing subscription to VFL inference event notifications, the NF service consumer shall send an HTTP
PUT/PATCH request with: "{ apiRoot} /nnef-vfl-inference/<apiV ersion>/subscriptions/{ subscriptionld} " as request
URI, as shown in step 1 of figure 4.10.2.2.3-1, where "{subscriptionld} " is the subscription correlation 1D of the
existing subscription. The VflInferSub data structure isincluded in the PUT request body as described in

clause 4.10.2.2.2 or the VflInferSubPatch data structure isincluded in the PATCH request body as defined in

clause 5.10.6.2.3in 29.520 [17].

Upon receipt of the HTTP PUT/PATCH request from the NF Service Consumer the NEF shall:

ETSI



3GPP TS 29.591 version 19.7.0 Release 19 65 ETSI TS 129 591 V19.7.0 (2026-07)
- trandate any received SUPI into a GPSI or an Internal-Group-ld into an External-Group-1d in the VFL inference
target; and

- send an update of the subscription to the VFL inference notification to the AF managing that subscription by
using Naf_VFLInference_Subscribe request as defined in 3GPP TS 29.530 [33].

If the request is accepted by the AF and it informs the NEF with a successful response, the NEF shall update the
subscription and send either

- anHTTP"200 OK" response with the VflInferSub data structure as response body containing the representation
of the modified "Individual VFL Inference Subscription”; or

- anHTTP"204 No Content" response, as shown in step 2 of figure 4.10.2.2.3-1.

If the NEF cannot successfully fulfil the received HTTP PUT/PATCH request due to aninternal error or an error in the
HTTP PUT/PATCH request, the NEF shall send an HTTP error response as specified in clause 5.7.7.

If the NEF determines the received HTTP PUT/PATCH request needs to be redirected, the NEF shall send an HTTP
redirect response as specified in clause 6.10.9 of 3GPP TS 29.500 [4].

4.10.2.3 Nnef_VFLInference_Unsubscribe service operation

4.10.2.3.1 General
This service operation is used by an NF service consumer to unsubscribe from event notifications.
The following procedure using the Nnef _VFLInference_Unsubscribe service operation is supported:

- unsubscription from event notifications.

4.10.2.3.2 Unsubscription from event notifications

Figure 4.10.2.3.2-1 illustrates the unsubscription from event notifications.
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Figure 4.10.2.3.2-1: Unsubscription from event notifications

To unsubscribe from event notifications, the NF service consumer shall send an HTTP DELETE request with

"{ apiRoot} /nnef-vfl-inference/<apiV ersion>/subscriptions/{ subscriptionld} " as request URI, as shown in step 1 of
figure 4.10.2.3.2-1, where "{ subscriptionld} " is the subscription identifier of the existing subscription resource that is to
be deleted.

Upon receipt of the HTTP DELETE request from the NF Service Consumer the NEF shall request the AF managing
that subscription to remove the VFL inference subscription request by using Naf_VFLInference_Unsubscribe request. If
the request is accepted by the AF and it informs the NEF with a successful response, the NEF shall remove the
subscription and send an HTTP "204 No Content” response, as shown in step 2 of figure 4.10.2.3.2-1.

If the NEF cannot successfully fulfil the received HTTP DELETE request due to an internal error or an error in the
HTTP DELETE request, the NEF shall send an HTTP error response as specified in clause 5.7.7.
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If the NEF determines the received HTTP DELETE request needs to be redirected, the NEF shall send an HTTP
redirect response as specified in clause 6.10.9 of 3GPP TS 29.500 [4].

4.10.2.4 Nnef_VFLInference_Notify service operation

410.2.4.1 General

The Nnef_VFLInference_Notify service operation enables the NEF to notify the NF service consumer(s) that the
previously subscribed application related event occurred.

The following procedure using the Nnef _VFLInference_Notify service operation is supported:

- notification about subscribed events.

4.10.2.4.2 Notification about subscribed events

Figure 4.10.2.4.2-1 illustrates the notification about subscribed events.
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Figure 4.10.2.4.2-1: Notification about subscribed events

If the NEF observes application related event(s) for which an NF service consumer has subscribed, the NEF shall send
an HTTP POST request as shown in step 1 of figure 4.10.2.4.2-1, with the "{notifUri}" as request URI containing the
value previously provided by the NF service consumer within the corresponding subscription, and the VflInferNotif
data structure.

If the NF service consumer cannot successfully fulfil the received HTTP POST request due to an internal error or an
error inthe HTTP POST request, the NF service consumer shall send an HTTP error response as specified in
clause 5.7.7.

If the NF service consumer determines the received HTTP POST request needs to be redirected, the NF service
consumer shall send an HT TP redirect response as specified in clause 6.10.9 of 3GPP TS 29.500 [4].

Upon successful reception of an HTTP POST request with "{ notifUri}" asrequest URI and VflinferNotif data structure
as request body, the NF service consumer shall send an HTTP "204 No Content" response, as shown in step 2 of
figure 4.10.2.4.2-1, in case of a successful processing.

4.11 Nnef _Inference Service

4.11.1 Service Description

41111 Overview

The Nnef_Inference service, as defined in 3GPP TS 23.288 [14], is provided by the Network Exposure Function (NEF)
and consumed by NWDAF(s) containing AnLF.
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This service:
- alows NF service consumers to subscribe, modify and unsubscribe the Inference events reporting; and

- notifies NF service consumers with a corresponding subscription about subscribed I nference events.

411.1.2 Service Architecture

The 5G System Architecture is defined in 3GPP TS 23.501 [2]. The Network Data Analytics Exposure architectureis
defined in 3GPP TS 23.288 [14].

The Nnef_Inference service is part of the Nnef service-based interface exhibited by the Network Exposure Function

(NEF).
Known NF service consumers of the Nnef _Inference service are:
- Network Data Analytics Function (NWDAF) containing an AnLF.

The Nnef_Inference serviceis provided by the NEF and consumed by NF service consumers (i.e., NWDAF), as shown
infigure 4.11.1.2-1 for the SBI representation model and in figure 4.11.1.2-2 for reference point representation model .

NEF

N

nef_Inference

NWDAF

Figure 4.11.1.2-1: Reference Architecture for the Nnef_Inference Service; SBI representation

NEF

NWDAF

Figure 4.11.1.2-2: Reference Architecture for the Nnef_Inference Service: reference point
representation

411.1.3 Network Functions

411.1.3.1 Network Exposure Function (NEF)

The Network Exposure Function (NEF) is a functional element that provides application or user related information to
the NFF service consumers as defined in this specification.

The NEF alows the NF service consumer(s) to (un)subscribe to inference notifications and sends the notification to the
NF service consumer(s) when a subscribed event is detected.
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4.11.1.3.2 NF Service Consumers
Known NF service consumers are as follows:
The Network Data Analytics Function (NWDAF) containing an AnLF:
- supports (un)subscribing to notifications of subscribed inference event(s) from the NEF;

- supports receiving the notifications of subscribed inference event(s) from the NEF.
4.11.2 Service Operations

411.21 Introduction

Service operations defined for the Nnef_Inference Service are shown intable 4.11.2.1-1.

Table 4.11.2.1-1: Nnef_Inference Service Operations

Service Operation Name Description Initiated by
Nnef_Inference_Subscribe This service operation is used by an NF service | NF service
consumer to subscribe to, update or modify an consumer
individual inference subscription in the NEF. (NWDAF)
Nnef_Inference_Unsubscribe This service operation is used by an NF service | NF service
consumer to unsubscribe from an individual consumer
Inference subscription. (NWDAF)
Nnef_Inference_Notify This service operation is used by the NEF to NEF
report inference related event(s) to the NF
service consumer which has subscribed to.

4.11.2.2 Nnef_Inference_Subscribe service operation

411.2.2.1 General

This service operation is used by the NF service consumer to subscribe to inference notifications or modify an existing
subscription.

The following procedures using the Nnef_Inference_Subscribe service operation are supported:
- creating a new inference subscription;
- updating an existing inference subscription; and

- partially modifying an existing inference subscription.

411.2.2.2 Creating a new subscription

Figure 4.11.2.2.2-1 illustrates the creation of a network exposure inference subscription.
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Figure 4.11.2.2.2-1: Creation of a subscription

To subscribe to event notifications, the NF service consumer shall send an HTTP POST request to the NEF with:
"{ apiRoot} /nnef-inference/<apiV ersion>/subscriptions’ as request URI as shown in step 1 of figure 4.11.2.2.2-1, and
the "InferEventSubsc” data structure as request body.

The InferEventSubsc data structure provided in the request body shall include:
- an URI where to receive the requested notifications as the "notifUri" attribute;

- anotification correlation identifier assigned by the NF service consumer for the requested notifications as
"notifCorrld" attribute;

- theidentification of the AF that the Inference subscription is targeted to as the "targetServerld" attribute; and
- adescription of the subscribed inference event(s) as the "inferAnaSubs" attribute.

and may include:
- thereporting information as the "reportingRegs” attribute.

Upon receipt of the HTTP request from the NF service consumer, the NEF shall:

- trandate any received SUPI into a GPSI or an Internal-Group-ld into an External-Group-1d in the inference
target; and

- send a subscription to the inference notification to the indicated AF acting as VFL server by using
Naf_Inference_Subscribe request as defined in 3GPP TS 29.530 [33].

If the request is accepted by the AF and it informs the NEF with a successful response, the NEF shall create a new
inference event subscription, store it and send an HTTP "201 Created" response, as shown in step 2 of figure 4.11.2.2.2-
1. The NEF shall include in the "201 Created" response:

- alocation header field; and
- an InferEventSubsc data type in the content.

The Location header field shall contain the URI of the created individual application session context resourcei.e.
"{ apiRoot} /nnef-inference/<apiV ersion>/subscriptions/{ subscriptionl d} .

The InferEventSubsc data type content shall contain the representation of the created "Individual Inference
Subscription™ resource.

If the NEF cannot successfully fulfil the received HTTP POST request due to an internal error or an error inthe HTTP
POST request, the NEF shall send an HTTP error response as specified in clause 5.8.7.

4.11.2.2.3 Modifying an existing subscription

Figure 4.11.2.2.3-1 illustrates the modification of an existing subscription.
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Figure 4.11.2.2.3-1: Modification of an existing subscription

To modify an existing subscription to inference event notifications, the NF service consumer shall send an HTTP
PUT/PATCH reguest with: "{ api Root} /nnef-inference/<apiV ersion>/subscriptions/{ subscriptionld} " as request URI, as
shown in step 1 of figure 4.11.2.2.3-1, where "{subscriptionld} " is the subscription correlation 1D of the existing
subscription. The InferEventSubsc data structure (see clause 5.8.6.2.2) isincluded as PUT request body as described in
clause 4.11.2.2.2 2 or the InferEventSubscPatch data structure (see clause 5.8.6.2.3) isincluded as PATCH request
body.

Upon receipt of the HTTP PUT/PATCH request from the NWDAF the NEF shall:

- trandate any received SUPI into a GPSI or an Internal-Group-Id into an External-Group-Id in the inference
target; and

- send an update of the subscription to the inference notification to the AF managing that subscription by using
Naf_Inference_Subscribe request as defined in 3GPP TS 29.530 [33].

If the request is accepted by the AF and it informs the NEF with a successful response, the NEF shall update the
subscription and send either

- anHTTP"200 OK" response with the InferEventSubsc data structure as response body containing the
representation of the modified "Individual Inference Subscription™; or

- anHTTP"204 No Content" response, as shown in step 2 of figure 4.11.2.2.3-1.

If the NEF cannot successfully fulfil the received HTTP PUT/PATCH request due to an internal error or an error in the
HTTP PUT/PATCH request, the NEF shall send an HTTP error response as specified in clause 5.8.7.

If the NEF determines the received HTTP PUT/PATCH request needs to be redirected, the NEF shall send an HTTP
redirect response as specified in clause 6.10.9 of 3GPP TS 29.500 [4].

4.11.2.3 Nnef_Inference_Unsubscribe service operation

411.2.3.1 General
This service operation is used by an NF service consumer to unsubscribe from event notifications.
The following procedure using the Nnef_Inference_Unsubscribe service operation is supported:

- unsubscription from event notifications.
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4.11.2.3.2 Unsubscription from event notifications

Figure 4.11.2.3.2-1 illustrates the unsubscription from event notifications.

NF service

NEF
consumer

\ 4

1. DELETE.../subscriptions/{subscriptionld}

A

2."204 No Content"

Figure 4.11.2.3.2-1: Unsubscription from event notifications

To unsubscribe from event notifications, the NF service consumer shall send an HTTP DELETE request with

"{ apiRoot} /nnef-inference/<apiV ersion>/subscriptions/{ subscriptionld} " as request URI, as shown in step 1 of
figure 4.11.2.3.2-1, where "{ subscriptionld} " is the subscription correlation identifier of the existing subscription
resource that isto be deleted.

Upon receipt of the HTTP DELETE request from the NF service consumer, the NEF shall request the AF managing that
subscription to remove the Inference subscription by using Naf_Inference_Unsubscribe request. If the request is
accepted by the AF and it informs the NEF with a successful response, the NEF shall remove the subscription and send
an HTTP "204 No Content" response, as shown in step 2 of figure 4.11.2.2.3-1.

If the NEF cannot successfully fulfil the received HTTP DELETE request due to an internal error or an error in the
HTTP DELETE request, the NEF shall send an HTTP error response as specified in clause 5.8.7.

If the NEF determines the received HTTP DELETE request needs to be redirected, the NEF shall send an HTTP
redirect response as specified in clause 6.10.9 of 3GPP TS 29.500 [4].

4.11.2.4 Nnef_Inference_Notify service operation

411.2.4.1 General

The Nnef_Inference_Notify service operation enables the NEF to notify the NF service consumer(s) that the previously
subscribed application related event occurred.

The following procedure using the Nnef_Inference_Notify service operation is supported:

- notification about inference subscribed events.

411.2.4.2 Notification about subscribed events

Figure 4.11.2.4.2-1 illustrates the notification about subscribed events.
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NF Service
Consumer

\ 4

1. POST {notifUri}

A

2."204 No Content"

Figure 4.11.2.4.2-1: Notification about subscribed events

If the NEF observes application related event(s) for which an NF service consumer has subscribed, the NEF shall send
an HTTP POST request as shown in step 1 of figure 4.11.2.4.2-1, with the "{notifUri}" as request URI containing the
value previously provided by the NF service consumer within the corresponding subscription, and the InferNotif data
structure.

If the NF service consumer cannot successfully fulfil the received HTTP POST request due to an internal error or an
error inthe HTTP POST request, the NF service consumer shall send an HTTP error response as specified in
clause 5.8.7.

If the NF service consumer determines the received HTTP POST request needs to be redirected, the NF service
consumer shall send an HT TP redirect response as specified in clause 6.10.9 of 3GPP TS 29.500 [4].

Upon successful reception of an HTTP POST request with "{notifUri}" asrequest URI and InferNotif data structure as
request body, the NF service consumer shall send an HTTP "204 No Content" response, as shown in step 2 of
figure 4.11.2.4.2-1, in case of a successful processing.

5

5.1

API Definitions

Nnef EventExposure Service API

51.1 Introduction

The Nnef_EventExposure service shall use the Nnef EventExposure API.

The APl URI of the Nnef_EventExposure API shall be:

{apiRoot}/<apiName>/<apiVersion>

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

{apiRoot}/<apiName>/<apiV er sion>/<api SpecificResour ceUr iPar t>

with the following components:

The {apiRoot} shall be set as described in 3GPP TS 29.501 [5].
The <apiName> shall be "nnef-eventexposure”.

The <apiVersion> shall be "v1".

The <api SpecificResourceUriPart> shall be set as described in clause 5.1.3.

ETSI



3GPP TS 29.591 version 19.7.0 Release 19 73 ETSI TS 129 591 V19.7.0 (2026-07)

5.1.2 Usage of HTTP

5.1.2.1 General
HTTP/2, IETF RFC 9113 [11], shall be used as specified in clause 5 of 3GPP TS 29.500 [4].
HTTP/2 shall be transported as specified in clause 5.3 of 3GPP TS 29.500 [4].

The OpenAPI [6] specification of HTTP messages and content bodies for the Nnef_EventExposure API is contained in
Annex A.

51.2.2 HTTP standard headers

5.1.2.2.1 General

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

5.1.2.2.2 Content type

JSON, IETF RFC 8259 [12], shall be used as content type of the HT TP bodies specified in the present specification as
specified in clause 5.4 of 3GPP TS 29.500 [4]. The use of the JSON format shall be signalled by the content type
"application/json”.

"Problem Details' JSON object shall be used to indicate additional details of the error in aHTTP response body and
shall be signalled by the content type " application/problem+json”, as defined in IETF RFC 9457 [13].

51.2.3 HTTP custom headers

The Nnef_EventExposure API shall support mandatory HT TP custom header fields specified in clause 5.2.3.2 of
3GPP TS 29.500 [4] and may support HTTP custom header fields specified in clause 5.2.3.3 of 3GPP TS 29.500 [4].

In this Release of the specification, no specific custom headers are defined for the Nnef_EventExposure API.
5.1.3 Resources

5131 Overview
This clause describes the structure for the Resource URIs and the resources and methods used for the service.

Figure 5.1.3.1-1 depicts the resource URIs structure for the Nnef_EventExposure API.

{apiRoot}/nnef-eventexposure/<apiVersion>

/subscriptions ]

—[/{subscri ptionid} ]

Figure 5.1.3.1-1: Resource URI structure of the Nnef_EventExposure API

Table 5.1.3.1-1 provides an overview of the resources and applicable HTTP methods.
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Table 5.1.3.1-1: Resources and methods overview

HTTP
method
Resource name Resource URI or Description
custom
operation
Network Exposure Event /subscriptions POST Creates a subscription to notifications
Subscriptions on application or user related
event(s), i.e. creation of an Individual
Network Exposure Event
Subscription resource.
Individual Network Exposure |/subscriptions/{subscriptionid} GET Reads an Individual Network
Event Subscription Exposure Event Subscription
resource.
PUT Modifies an Individual Network
Exposure Event Subscription.
DELETE |Cancels an individual subscription to

notifications of subscribed event.

5.1.3.2

51321

Description

Resource: Network Exposure Event Subscriptions

The resource represents the collection of Network Exposure Event subscriptions of the Nnef EventExposure service. It
allows NF service consumers to create a new subscription to notifications on application or user related event(s).

5.1.3.2.2

Resource Definition

Resource URI: {apiRoot}/nnef-eventexposur e/<apiVer sion>/subscriptions

This resource shall support the resource URI variables defined in table 5.1.3.2.2-1.

Table 5.1.3.2.2-1: Resource URI variables for this resource

Name Data type Definition
apiRoot string See clause 5.1.1
5.1.3.2.3 Resource Standard Methods
5.1.3.23.1 POST

This method shall support the URI query parameters specified in table 5.1.3.2.3.1-1.

Table 5.1.3.2.3.1-1: URI query parameters supported by the <method 1> method on this resource

Name

Data type P

Cardinality

Description

Applicability

n/a

This method shall support the request data structures specified in table 5.1.3.2.3.1-2 and the response data structures and
response codes specified in table 5.1.3.2.3.1-3.

Table 5.1.3.2.3.1-2: Data structures supported by the POST Request Body on this resource

Data type P

Cardinality

Description

NefEventExposur | M
eSubsc

1

Contains the information required for the creation of a new Individual Network
Exposure Event Subscription resource.
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Table 5.1.3.2.3.1-3: Data structures supported by the POST Response Body on this resource

Data type P | Cardinality | Response Description
codes

NefEventExposur | M |1 201 Contains the representation of the Individual Network Exposure
eSubsc Created Event Subscription resource.
ProblemDetails O (0.1 403 (NOTE 2)

Forbidden
NOTE 1: The manadatory HTTP error status code for the POST method listed in table 5.2.7.1-1 of

3GPP TS 29.500 [4] also apply.

NOTE 2: Failure cases are described in clause 5.1.7.

Table 5.1.3.2.3.1-4: Headers supported by the 201 Response Code on this resource

Name Data type P |Cardinality Description
Location string M |1 Contains the URI of the newly created resource, according to
the structure:
{apiRoot}/nnef-
eventexposure/<apiVersion>/subscriptions/{subscriptionid}

5.1.3.3 Resource: Individual Network Exposure Event Subscription

5.1.3.3.1 Description

The resource represents an individual Network Exposure Event subscription of the Nnef_EventExposure service. It
allows NF service consumers to read/modify/cancel a subscription to notifications on application or user related
event(s).

5.1.3.3.2 Resource Definition
Resource URI: {apiRoot}/nnef-eventexposur e/<apiVer sion>/subscriptions/{subscriptionl d}

This resource shall support the resource URI variables defined in table 5.1.3.3.2-1.

Table 5.1.3.3.2-1: Resource URI variables for this resource

Name Data type Definition
apiRoot string See clause 5.1.1
subscriptionld |string Identifies a subscription to the NEF event exposure service.
5.1.3.3.3 Resource Standard Methods
513331 GET

This method shall support the URI query parameters specified in table 5.1.3.3.3.1-1.

Table 5.1.3.3.3.1-1: URI query parameters supported by the GET method on this resource

Name Data type P Cardinality Description

supp-feat SupportedFeatures | O 0.1 The features supported by the NF service consumer.

This method shall support the request data structures specified in table 5.1.3.3.3.1-2 and the response data structures and
response codes specified in table 5.1.3.3.3.1-3.

Table 5.1.3.3.3.1-2: Data structures supported by the GET Request Body on this resource

Data type P | Cardinality Description

n/a
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Table 5.1.3.3.3.1-3: Data structures supported by the GET Response Body on this resource

Data type P |Cardinality [ Response codes Description
NefEventExposureS | M 1 200 OK Contains the representation of the Individual Network
ubsc Exposure Event Subscription resource.
RedirectResponse (0] 0.1 307 Temporary Temporary redirection, during subscription retrieval.

Redirect Applicable if the feature "ES3XX" is supported.
(NOTE 2)
RedirectResponse (0] 0.1 308 Permanent Permanent redirection, during subscription retrieval.
Redirect Applicable if the feature "ES3XX" is supported.
(NOTE 2)

NOTE 1: The mandatory HTTP error status codes for the GET method listed in table 5.2.7.1-1 of 3GPP TS 29.500 [4]
also apply.
NOTE 2: The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4)).

Table 5.1.3.3.3.1-4: Headers supported by the 307 Response Code on this resource

Name

Data type

Cardinality

Description

Location

P
string M

1

Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target-
Nf-1d

string o

Identifier of the target NEF (service) instance towards which
the request is redirected.

Table 5.1.3.3.3.1-5: Headers supported by the 308 Response Code on this resource

Name Data type P |Cardinality Description

Location string M (1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target- |string O (0.1 Identifier of the target NEF (service) instance towards which

Nf-I1d the request is redirected.

5.1.3.3.3.2 PUT

This method shall support the URI query parameters specified in table 5.1.3.3.3.2-1.

Table 5.1.3.3.3.2-1: URI query parameters supported by the PUT method on this resource

Name

Data type P

Cardinality

Description

n/a

This method shall support the request data structures specified in table 5.1.3.3.3.2-2 and the response data structures and
response codes specified in table 5.1.3.3.3.2-3.
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Table 5.1.3.3.3.2-2: Data structures supported by the PUT Request Body on this resource

Data type

P | Cardinality

Description

NefEventExposureSubsc |M

resource.

Modifies the existing Individual Network Exposure Event Subscription

Table 5.1.3.3.3.2-3: Data structures supported by the PUT Response Body on this resource

Data type

P |Cardinality

Response codes

Description

NefEventExposureSubsc |M

200 OK

Successful case.

The Individual Network Exposure Event Subscription
resource was modified and a representation is
returned.

n/a

204 No Content

Successful case.
The Individual Network Exposure Event Subscription
resource was modified.

RedirectResponse (0] 307 Temporary Temporary redirection, during subscription
Redirect modification.
Applicable if the feature "ES3XX" is supported.
(NOTE 3)
RedirectResponse (0] 308 Permanent Permanent redirection, during subscription
Redirect modification.
Applicable if the feature "ES3XX" is supported.
(NOTE 3)
ProblemDetails o] 403 Forbidden (NOTE 2)
NOTE 1: The mandatory HTTP error status codes for the PUT method listed in table 5.2.7.1-1 of 3GPP TS 29.500 [4]
also apply.
NOTE 2: Failure cases are described in clause 5.1.7.
NOTE 3: The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4]).
Table 5.1.3.3.3.2-4: Headers supported by the 307 Response Code on this resource
Name Data type Cardinality Description
Location string 1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].
3gpp-Shi-Target-  |string 0.1 Identifier of the target NEF (service) instance towards which

Nf-1d

the request is redirected.

Table 5.1.3.3.3.2-5: Headers supported by the 308 Response Code on this resource

Name Data type Cardinality Description

Location string 1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target-  |string 0.1 Identifier of the target NEF (service) instance towards which

Nf-I1d the request is redirected.

5.1.3.3.3.3 DELETE

This method shall support the URI query parameters specified in table 5.1.3.3.3.3-1.
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Table 5.1.3.3.3.3-1: URI query parameters supported by the DELETE method on this resource

Name Data type P | Cardinality Description

n/a

This method shall support the request data structures specified in table 5.1.3.3.3.3-2 and the response data structures and
response codes specified in table 5.1.3.3.3.3-3.

Table 5.1.3.3.3.3-2: Data structures supported by the DELETE Request Body on this resource

Data type P | Cardinality Description

n/a

Table 5.1.3.3.3.3-3: Data structures supported by the DELETE Response Body on this resource

Data type P | Cardinality Response codes Description
n/a 204 No Content Successful case. The Individual Network Exposure
Event Subscription resource matching the
subscriptionld was deleted.
RedirectResponse |O 0.1 307 Temporary Temporary redirection, during subscription termination.
Redirect Applicable if the feature "ES3XX" is supported.
(NOTE 2)
RedirectResponse |O 0.1 308 Permanent Permanent redirection, during subscription termination.
Redirect Applicable if the feature "ES3XX" is supported.
(NOTE 2)

NOTE 1: The mandatory HTTP error status code for the DELETE method listed in table 5.2.7.1-1 of
3GPP TS 29.500 [4] also apply.

NOTE 2: The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4)).

Table 5.1.3.3.3.3-4: Headers supported by the 307 Response Code on this resource

Name Data type P |Cardinality Description
Location string M (1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of

3GPP TS 29.500 [4].

3gpp-Shi-Target- |string O (0.1 Identifier of the target NEF (service) instance towards which
Nf-I1d the request is redirected.

Table 5.1.3.3.3.3-5: Headers supported by the 308 Response Code on this resource

Name Data type P | Cardinality Description
Location string M |1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of

3GPP TS 29.500 [4].

3gpp-Shi-Target- |string O (0.1 Identifier of the target NEF (service) instance towards which
Nf-I1d the request is redirected.
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5.1.4 Custom Operations without associated resources

None.
515 Notifications

5151 General

Notifications shall comply to clause 6.2 of 3GPP TS 29.500 [4] and clause 4.6.2.3 of 3GPP TS 29.501 [5].

Table 5.1.5.1-1: Notifications overview

Notification HTTP method or custom Description
cetllofielz Wi operation (service operation)
Network Exposure {notifUri} POST Provides Information about observed
Event Notification events.
5.15.2 Network Exposure Event Notification
5.15.2.1 Description

The Network Exposure Event Notification is used by the NEF to report one or several observed Eventsto a NF service
consumer that has subscribed to such Notifications.

5.1.5.2.2 Target URI
The Notification URI " {notifUri}" shall be used with the callback URI variables defined in table 5.1.5.2.2-1.

Table 5.1.5.2.2-1: Callback URI variables for this resource

Name Data type Definition

notifUri Uri The Notification Uri as assigned by the NF service consumer during the subscription
service operation and described within the NefEventExposureSubsc data type (see
table 5.1.6.2.2-1).

5.1.5.2.3 Standard Methods

5.15.231 POST

This method shall support the request data structures specified in table 5.1.5.2.3.1-1 and the response data structures and
response codes specified in table 5.1.5.2.3.1- 1.

Table 5.1.5.2.3.1-2: Data structures supported by the POST Request Body on this resource

Data type P | Cardinality Description

NefEventExposureNotif M 1 Provides Information about observed events.
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Table 5.1.5.2.3.1-3: Data structures supported by the POST Response Body on this resource

Data type P | Cardinality Response Description
codes
n/a 204 No Content |The receipt of the Notification is acknowledged.
RedirectResponse (0] 0.1 307 Temporary |Temporary redirection, during event notification.
Redirect Applicable if the feature "ES3XX" is supported.
(NOTE 2)
RedirectResponse 0] 0.1 308 Permanent |Permanent redirection, during event notification.
Redirect Applicable if the feature "ES3XX" is supported.
(NOTE 2)

NOTE 1: The mandatory HTTP error status codes for the POST method listed in table 5.2.7.1-1 of
3GPP TS 29.500 [4] also apply.
NOTE 2: The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4]).

Table 5.1.5.2.3.1-4: Headers supported by the 307 Response Code on this resource

Name

Data type

Cardinality

Description

Location

string

P
M (1

Contains an alternative URI representing the end point of an
alternative NF consumer (service) instance towards which the
notification should be redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target-
Nf-1d

string

Identifier of the target NF (service) instance towards which the
notification request is redirected.

Table 5.1.5.2.3.1-5: Headers supported by the 308 Response Code on this resource

Name Data type P |Cardinality Description

Location string M |1 Contains an alternative URI representing the end point of an
alternative NF consumer (service) instance towards which the
notification should be redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target- |string O (0.1 Identifier of the target NF (service) instance towards which the

Nf-I1d notification request is redirected.

5.1.6 Data Model

5.1.6.1 General

This clause specifies the application data model supported by the API.

Table 5.1.6.1-1 specifies the data types defined for the Nnef _EventExposure service based interface protocol.
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Table 5.1.6.1-1: Nnef_EventExposure specific Data Types

| Data type [Section defined | Description | Applicability |
GNSSAssistData 5.1.6.3.2 Represents GNSS Assistance Data. GNSSAssistData
GNSSAssistDatalnfo 5.1.6.2.13 Represents GNSS Assistance Data related [GNSSAssistData
information.
GNSSServArea 5.1.6.2.14 Represents the serving area of the GNSS [GNSSAssistData
Assistance Data.
NefEvent 5.1.6.3.3 Represents Network Exposure Events.
NefEventExposureNotif 5.1.6.2.3 Represents notifications on network
exposure event(s) that occurred for an
Individual Network Exposure Event
Subscription resource.
NefEventExposureSubs 5.1.6.2.2 Represents an Individual Network
[ Exposure Event Subscription resource.
NefEventFilter 5.1.6.2.7 Represents event filter information for an
event.
NefEventNotification 5.1.6.24 Represents information related to an event
to be reported.
NefEventSubs 5.1.6.2.5 Represents an event to be subscribed and
the related event filter information
PerformanceDatalnfo 5.1.6.2.12 Contains Performance Data Analytics PerformanceData
related information collection
ServiceExperiencelnfo 5.1.6.2.9 Contains service experience information ServiceExperience
associated with an application.
TargetUeldentification 5.1.6.2.8 Identifies the UE to which the request
applies.
UeCommunicationInfo 5.1.6.2.6 Contains UE communication information UeCommunication
associated with an application.
UeMobilityInfo 5.1.6.2.10 Contains UE mobility information UeMobility
associated with an application.
UeTrajectorylnfo 5.1.6.2.11 Contains UE trajectory information. UeMobility

Table 5.1.6.1-2 specifies data types re-used by the Nnef_EventExposure 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 Nnef_EventExposure service based interface.
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Table 5.1.6.1-2: Nnef_EventExposure re-used Data Types
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Data type Reference Comments Applicability
AddrFqdn 3GPP TS 29.517 [18] [IP address and/or
FQDN.
AppActiveTimelnfo 3GPP TS 29.517 [18] |Contains the AppActiveTime

activation time
information of the
application.

Applicationld

3GPP TS 29.571 [16]

Application
identifier

CollectiveBehaviourFilter

3GPP TS 29.517 [18]

Contains the
parameter type and
value pair to
express the
collective behaviour
event filters.

CollectiveBehaviour

CollectiveBehaviourinfo

3GPP TS 29.517 [18]

Contains the
collective behaviour
analytics
information.

CollectiveBehaviour

CommunicationCollection

3GPP TS 29.517 [18]

Contains
communication
information.

UeCommunication

ConsumptionReportingUnitsCollection

3GPP TS 26.512 [26]

Represents the
Media Streaming
Consumption.

MSEventExposure

DateTime

3GPP TS 29.571 [16]

Contains a date
and a time.

DatVolTransTimeCollection

3GPP TS 29.517 [18]

Contains data
volume transfer
time information.

DataVolTransferTime

Dnai

3GPP TS 29.571 [16]

DispersionCollection

3GPP TS 29.517 [18]

Contains
dispersion
collection
information.

Dispersion

DurationSec

3GPP TS 29.571 [16]

Indicates a period
of time in units of
seconds.

DataVolTransferTime

DynamicPolicylnvocationsCollection

3GPP TS 26.512 [30]

Represents the
Media Streaming
Dynamic Policy
invocation.

MSEventExposure

Exceptioninfo

3GPP TS 29.517 [18]

Represents
exception
information for a
service flow.

Exceptions

GeographicArea

3GPP TS 29.572 [28]

Represents a
geographic area.

GeographicalCoordinates

3GPP TS 29.572 [28]

Represents
geographical
coordinates.

Groupld

3GPP TS 29.571 [16]

Contains a Group
identifier.

IpAddr

3GPP TS 29.571 [16]

Identifies the IP
address of a UE.

PerformanceData

MediaStreamingAccessesCollection

3GPP TS 26.512 [26]

Represents the
Media Streaming
access.

MSEventExposure

MSAccessActivityCollection

3GPP TS 29.517 [18]

Represents the
Media Streaming
access activity of
UE Application
collected via Data
Collection AF.

MSAccessActivity
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MsConsumptionCollection

3GPP TS 29.517 [18]

Represents the
Media Streaming
Consumption
reports of UE
Application
collected via Data
Collection AF.

MSConsumption

MsDynPolicylnvocationCollection

3GPP TS 29.517 [18]

Represents the
Media Streaming
Dynamic Policy
Invocation of UE
Application
collected via Data
Collection AF.

MSDynPolicylnvocation

MsQoeMetricsCollection

3GPP TS 29.517 [18]

Represents the
Media Streaming
QOE Metrics of UE
Application
collected via Data
Collection AF.

MSQoeMetrics

MsNetAssInvocationCollection

3GPP TS 29.517 [18]

Represents the
Media Streaming
Network Assistance
invocation of UE
Application
collected via Data
Collection AF.

MSNetAssInvocation

NetworkArealnfo

3GPP TS 29.554 [21]

Represents a
network area
information.

NetworkAssistancelnvocationsCollection

3GPP TS 26.512 [26]

Represents the
Media Streaming
Network Assistance
invocation.

MSEventExposure

NfSignallingInfo

3GPP TS 29.571 [16]

Contains NF
signalling
information.

SignallingInfo

PacketDelBudget

3GPP TS 29.571 [16]

Indicates average
Packet Delay.

PerformanceData

PacketLossRate

3GPP TS 29.571 [16]

Indicates average
Loss Rate.

PerformanceData

PerformanceData

3GPP TS 29.517 [18]

Contains
Performance Data

PerformanceData

QoEMetricsCollection

3GPP TS 26.512 [26]

Represents the
Media Streaming
QoE metrics.

MSEventExposure

RedirectResponse

3GPP TS 29.571 [16]

Contains
redirection related
information.

ES3XX

ReportingInformation

3GPP TS 29.523 [22]

Represents the

type of reporting
the subscription
requires.

Supi

3GPP TS 29.571 [16]

Contains a SUPI.

SupportedFeatures

3GPP TS 29.571 [16]

Indicates the
features supported.

ServiceExperiencelnfoPerFlow

3GPP TS 29.517 [18]

Contains service
experience
information
associated with a
service flow.

ServiceExperience

Tai

3GPP TS 29.571 [16]

Represents the
identifier of a
tracking area.
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altitude information.

TimeWindow 3GPP TS 29.122 [29] [Represents a time |SignallingInfo
window identified
by a start time and
a stop time.

UeAltitudelnfo 3GPP TS 29.517 [18] |Contains UE UeAltitude

Uinteger 3GPP TS 29.571 [16] [Unsigned integer. |ServiceExperienceExt_eN
A
UserDataCongestionCollection 3GPP TS 29.517 [18] [Contains User Data |UserDataCongestion
Congestion
Analytics related
information
collection.
UserLocation 3GPP TS 29.571 [16] [Contains user UeMobility
location
information.
Uri 3GPP TS 29.571 [16] Contains a URI.
Volume 3GPP TS 29.122 [29] [Unsigned integer DataVolTransferTime
identifying a
volume in units of
bytes.
5.1.6.2 Structured data types
5.1.6.2.1 Introduction

This clause defines the structures to be used in resource representations.

ETSI




3GPP TS 29.591 version 19.7.0 Release 19

5.1.6.2.2

Type: NefEventExposureSubsc

86

Table 5.1.6.2.2-1: Definition of type NefEventExposureSubsc

ETSI TS 129 591 V19.7.0 (2026-07)

Attribute name Data type P |Cardinality Description Applicability
dataAccProfld string O |0.1 Represents a unique identifier for DataAccProfileld
the Data Access Profile.

eventsSubs array(NefEvent | M |1..N Subscribed events and the related

Subs) event filters.
eventsReplinfo ReportingInform | O |0..1 Represents the reporting
ation requirements of the subscription.
If omitted, the default values within
the ReportingInformation data type
apply.
(NOTE 2)

notifUri Uri M |1 Notification URI for event reporting.

eventNotifs array(NefEvent | C |1..N Represents the Events to be

Notification) reported.

Shall only be present if the
immediate reporting indication in the
"immRep" attribute within the
"eventsReplnfo" attribute sets to
true in the event subscription, and
the reports are available.

notifld string M |1 Notification Correlation ID assigned

by the NF service consumer.
suppFeat SupportedFeatu | C |0..1 Contains the list of supported
res features among the ones defined in
clause 5.1.8.
This attribute shall be provided only
when feature negotiation needs to
take place (NOTE 1)

NOTE 1: Inthe HTTP POST request it represents the set of NF service consumer supported features. In the HTTP
POST and GET responses it represents the set of features supported by both the NF service consumer
and the NEF.

NOTE 2: The "eventsReplInfo" attribute may include muting instructions within the "notifFlaginstruct” attribute and/or
muting notifications settings within the "mutingSetting" attribute only if the EnhDataMgmt feature is
supported.

5.1.6.2.3 Type: NefEventExposureNotif

Table 5.1.6.2.3-1: Definition of type NefEventExposureNotif

Attribute name

Data type P |Cardinality

Description

Applicability

notifld

string M (1

Notification Correlation ID assigned
by the NF service consumer.

eventNotifs

array(NefEventN | M [1..N

otification)

Represents the Events to be
reported according to the
subscription corresponding to the
Notification Correlation ID.
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5.1.6.2.4 Type: NefEventNotification

Table 5.1.6.2.4-1: Definition of type NefEventNotification
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Attribute name Data type P |Cardinality Description Applicability
event NefEvent M |1 Represents the reported
application related event.
timeStamp DateTime M (1 Time at which the event is
observed.
svcExprcinfos array(ServiceExp | C |1..N Contains the service experience |ServiceExperience
eriencelnfo) information.
Shall be present if the "event”
attribute sets to
"SVC_EXPERIENCE"
ueMobilitylnfos array(UeMobilityl | C |1..N Contains the UE mobility UeMobility
nfo) information.
Shall be present if the "event”
attribute sets to "UE_MOBILITY"
ueComminfos array(UeCommu | C |1..N Contains the application UeCommunication
nicationinfo) communication information.
Shall be present if the "event”
attribute sets to "UE_COMM"
exceplnfos array(Exceptionin | C |1..N Each element represents the Exceptions
fo) exception information for a
service flow.
Shall be present if the "event”
attribute sets to "EXCEPTIONS".
congestioninfos  |array(UserDataC | C |1..N Each element represents the user |UserDataCongestion
ongestionCollecti data congestion information for
on) an AF application.
Shall be present if the "event”
attribute sets to
"USER_DATA_CONGESTION".
perfDatalnfos array(Performanc 1.N Each element represents the PerformanceData
eDatalnfo) performance data information
collected for an AF application.
dispersioninfos  |array(Dispersion 1.N Each element represents the UE  |Dispersion
Collection) dispersion information collected
for an AF.
Shall be present if the "event"
attribute sets to "DISPERSION".
collBhvrinfs array(CollectiveB 1.N Each element represents the CollectiveBehaviour
ehaviourinfo) collective behaviour information
related to a set of UEs,
applications. Shall be present if
the "event" attribute sets to
"COLLECTIVE_BEHAVIOUR".
(NOTE)
msQoeMetrinfos |array(MsQoeMetr 1..N Each element represents the MSQoeMetrics
icsCollection) Media Streaming QoE metrics
information collected for an UE
application via the Data Collection
AF.
Shall be present if the "event"
attribute sets to
"MS_QOE_METRICS".
This attribute is deprecated; the
attribute "msQoeMetrics" should
be used instead.
msQoeMetrics array(QoEMetrics 1.N Each element represents the MSEventExposure
Collection) Media Streaming QoE metrics

event notification.

Shall be present if the "event"
attribute sets to
"MS_QOE_METRICS".

This attribute deprecates
"msQoeMetrinfos" attribute.
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msConsumplinfo
s

array(MsConsum
ptionCollection)

1.N

Each element represents the
Media Streaming Consumption
reports information collected for
an UE application via the Data
Collection AF.

Shall be present if the "event"
attribute sets to
"MS_CONSUMPTION".

This attribute is deprecated; the
attribute "msConsumpReports"
should be used instead.

MSConsumption

msConsumpRep
orts

array(Consumpti
onReportingUnits
Collection)

1.N

Each element represents the
Media Streaming Consumption
event notification.

Shall be present if the "event"
attribute sets to
"MS_CONSUMPTION".

This attribute deprecates
"msConsumplnfos"” attribute.

MSEventExposure

msNetAssInvinfo
s

array(MsNetAssl|
nvocationCollecti
on)

1.N

Each element represents the
Media Streaming Network
Assistance invocation information
collected for an UE application via
the Data Collection AF.

Shall be present if the "event"
attribute sets to
"MS_NET_ASSIST_INVOCATIO
N".

This attribute is deprecated; the
attribute "msNetAssistinvocation”
should be used instead.

MSNetAssInvocation

msNetAssistinvo
cation

array(NetworkAs
sistancelnvocatio
nsCollection)

1.N

Each element represents the
Media Streaming Network
Assistance invocation event
notification.

Shall be present if the "event”
attribute sets to
"MS_NET_ASSIST_INVOCATIO
N".

This attribute deprecates
"msNetAssinvinfos" attribute.

MSEventExposure

msDynPlylnvinfo
s

array(MsDynPolic
ylnvocationCollec
tion)

1.N

Each element represents the
Media Streaming Dynamic Policy
Invocation information collected
for an UE application via the Data
Collection AF.

Shall be present if the "event"
attribute sets to
"MS_DYN_POLICY_INVOCATIO
N".

This attribute is deprecated; the
attribute "msDynPlylnvocation”
should be used instead.

MSDynPolicylnvocati

on

msDynPlylnvocat
ion

array(DynamicPo
licylnvocationsCo
llection)

1.N

Each element represents the
Media Streaming Dynamic Policy
invocation event notification.
Shall be present if the "event"
attribute sets to
"MS_DYN_POLICY_INVOCATIO
N".

This attribute deprecates
"msDynPlylnvinfos" attribute.

MSEventExposure
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msAccActinfos

array(MSAccess
ActivityCollection)

1.N

Each element represents the
Media Streaming access activity
collected for an UE application via
the Data Collection AF.

Shall be present if the "event"
attribute sets to
"MS_ACCESS_ACTIVITY".

This attribute is deprecated; the
attribute "msAccess" should be
used instead.

MSAccessActivity

msAccess

array(MediaStrea
mingAccessesCo
llection)

1.N

Each element represents the
Media Streaming access event
notification.

Shall be present if the "event"
attribute sets to
"MS_ACCESS_ACTIVITY".

This attribute deprecates
"msAccActinfos" attribute.

MSEventExposure

gnssAssistDataln
fo

GNSSAssistDatal
nfo

0.1

Represents the GNSS Assistance
data information.

This attribute shall be present
only if the "event" attribute is set
to "GNSS_ASSISTANCE_DATA".

GNSSAssistData

datVolTransTime
Infos

array(DatVolTran
sTimeCollection)

1.N

Each element represents the data
volume transfer time information
related to an UE. The "gpsi"
attribute within the
DatVolTransTimeCollection data
type is not applicable.

This attribute shall be present if
the "event" attribute sets to
"DATA_VOLUME_TRANSFER_T
IME".

DataVolTransferTim
e

appActiveTimelnf
0s

array(AppActiveT
imelnfo)

1.N

Each element represents
activation time information of the
application. Shall be present if the
"event" attribute sets to
"APP_ACTIVE_TIME".

AppActiveTime

sigInfos

array(NfSignallin
glnfo)

1.N

Contains signalling information.
Shall be present if the "event"
attribute sets to
"SIGNALLING_INFO".

Signallinginfo

ueAltitudelnfos

array(UeAltitudel
nfo)

1.N

Contains UE altitude information.
Shall be present if the "event"
attribute sets to "UE _ALTITUDE".

UeAltitude

NOTE:

"confidence" attributes only if the "RelativeProximity" feature is supported.

The "collBhvrinfs" attribute may include the "collisionDist", "absDirs", "relDirs", "ueTrajectory" and
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Table 5.1.6.2.5-1: Definition of type NefEventSubs

ation

requirements to be applied for the
event provided within the "event"
attribute.

(NOTE 1, NOTE 2)

Attribute name Data type P | Cardinality Description Applicability

event NefEvent M 1 Subscribed event.

eventFilter NefEventFilter C 0.1 Represents the event filter ServiceExperience
information associated with each UeCommunication
event. UeMobility
Shall be present if "event” sets to Exceptions
"SVC_EXPERIENCE", UserDataCongesti
"UE_MOBILITY", "UE_COMM", on
"EXCEPTIONS", PerformanceData
"USER_DATA_CONGESTION", Dispersion
"PERF_DATA" CollectiveBehavio
"COLLECTIVE_BEHAVIOUR", ur
"DISPERSION", MSQoeMetrics
"MS_QOE_METRICS", MSConsumption
"MS_CONSUMPTION", MSNetAssInvocati
"MS_NET_ASSIST_INVOCATION" [on
, MSDynPolicylnvoc
"MS_DYN_POLICY_INVOCATION [ation
", "MS_ACCESS_ACTIVITY", MSAccessActivity
"DATA_VOLUME_TRANSFER_TI |DataVolTransferTi
ME", me
"GNSS_ASSISTANCE_DATA", GNSSAssistData
"APP_ACTIVE_TIME", Signallinginfo
"SIGNALLING_INFO", or AppActiveTime
"UE_ALTITUDE". UeAltitude

eventReplInfo ReportingInform o 0.1 Represents the reporting PerEventRepReq

NOTE 1:

NOTE 2:

When the "PerEventRepReq" feature is supported and this attribute is present, the "eventReplinfo" attribute
may include muting instructions within the "notifFlaginstruct” attribute and/or muting notifications settings
within the "mutingSetting" attribute only when the "EnhDataMgmt" feature is supported.

When the "PerEventRepReq" feature is supported and this attribute is present, the event reporting
requirements provided within this attribute shall take precedence over the common events reporting
requirements provided within the "eventsRepInfo" attribute of the parent NefEventExposureSubsc data
structure.

5.1.6.2.6

Type UeCommunicationinfo

Table 5.1.6.2.6-1: Definition of type UeCommunicationinfo

Attribute name Data type P Cardinality Description Applicability
supi Supi C 0.1 Identifies an UE.
Shall be present if the event
exposure request applies to more
than one UE.
interGroupld Groupld o 0.1 Identifies an UE group.
appld Applicationld (@) 0.1 Identifies an application identifier.
array(Communic M 1..N This attribute contains a list of
comms ; . o .
ationCollection) communication information.
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Table 5.1.6.2.7-1: Definition of type NefEventFilter

Attribute name Data type P Cardinality Description Applicability
tgtUe TargetUeldentificati M 1 Represents the UE information to |(NOTE 1)
on which the request applies.
applds array(Applicationld) C 1..N Each element indicates an ServiceExperience
application identifier. Exceptions
If absent, the NefEventFilter data [UeCommunication
applies to any application (i.e. all |UeMobility
applications). UserDataCongesti
(NOTE 2) on
PerformanceData
Dispersion
CollectiveBehavio
ur
MSQoeMetrics
MSConsumption
MSNetAssInvocati
on
MSDynPolicylnvoc
ation
MSAccessActivity
DataVolTransferTi
me
AppActiveTime
locArea NetworkArealnfo (0] 0.1 Represents an area of interest. ServiceExperience
(NOTE 3) Exceptions
UeCommunication
UeMobility
UserDataCongesti
on
Dispersion
CollectiveBehavio
ur
MSQoeMetrics
MSConsumption
MSNetAssInvocati
on
MSDynPolicylnvoc
ation
MSAccessActivity
DataVolTransferTi
me
GNSSAssistData
collAttrs array(CollectiveBeh | O 1..N Each element indicates a CollectiveBehavio
aviourFilter) collective attribute parameter ur
type and value. (NOTE 4)
tws array(TimeWindow) | O 1..N Contains the time windows for Signallinginfo
which the NF service consumer is
requesting to receive signalling
information. It may only be
provided if the
"SIGNALLING_INFO" event is
subscribed. If omitted, the NEF
determines the time windows for
which the signalling information is
reported based on local
configuration.
NOTE 1: Applicability is further described in the corresponding data type.
NOTE 2: For the events "EXCEPTIONS", "UE_MOBILITY", "UE_COMM", and "PERF_DATA", if present, the
"applds" attribute shall include only one element.
NOTE 3: For the "SVC_EXPERIENCE" or "GNSS_ASSISTANCE_DATA" event, only the "tais" attribute within the
NetworkArealnfo data type encoding the "nwArealnfo" attribute is applicable.
NOTE 4: The attributes "collBehAttr" and "dataProcType" within this attribute may be used to indicate values of
collective behaviour attributes to be matched only if the feature "ExtEventFilters" is supported.
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Table 5.1.6.2.8-1: Definition of type TargetUeldentification

Attribute name Data type P Cardinality Description Applicability
supis array(Supi) (0] 1..N Each element identifies  [ServiceExperience
a SUPI for an UE. Exceptions
(NOTE 2) UeMobility
UeCommunication
UserDataCongestion
Dispersion
MSQoeMetrics
MSConsumption
MSNetAssInvocation
MSDynPolicylnvocation
MSAccessActivity
DataVolTransferTime
Signallinginfo
AppActiveTime
UeAltitude
interGrouplds array(Groupld) (0] 1.N Each element ServiceExperience
represents an internal Exceptions
group identifier which UeMobility
identifies a group of UeCommunication
UEs. MSQoeMetrics
MSConsumption
MSNetAssInvocation
MSDynPolicylnvocation
MSAccessActivity
Signallinginfo
AppActiveTime
anyUeld boolean (0] 0.1 Identifies whether the ServiceExperience
request applies to any Exceptions
UE. UserDataCongestion
This attribute shall setto |GNSSAssistData
"true” if applicable for Signallinginfo
any UE, otherwise, set
to "false".
uelpAddr IpAddr (0] 0.1 Identifies the UE IP EnPerformanceData
address.

NOTE 1: For an applicable feature, only one attribute identifying the target UE shall be provided.
NOTE 2: When the "UeAltitude" feature is supported, this attribute is only applicable to the UAV UE(s).
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Attribute name

Data type P |Cardinality

Description

Applicability

appld

Applicationid C |0.1

Identifies an application identifier.
Shall be present if the event
exposure service request applies
to more than one application.

ServiceExperience

supis

array(Supi) 1..N

Each element represents the
internal UE identifier.

ServiceExperience

svcExpPerFlows

array(ServiceExp 1..N
eriencelnfoPerFlo

w)

Each element indicates service
experience for each service flow.

ServiceExperience

contrWeights

array(Uinteger) 1..N

Indicates the Service Experience
Contribution Weights of a list of
UEs in the same sequence as in
the presented "supis” list of UEs.
The weights indicate the relative
importance among the elements
of this array. The higher the
number, the higher the
importance.

ServiceExperienceE
xt_eNA

5.1.6.2.10

Type: UeMobilitylnfo

Table 5.1.6.2.10-1: Definition of type UeMobilityInfo

Attribute name Data type P |Cardinality Description Applicability
supi Supi M |1 Identifies an UE.
Shall be present if the event
exposure request applies to more
than one UE.
appld Applicationld O |0.1 Identifies an application identifier.
(NOTE)
ueTrajs array(UeTrajector | M |1..N Identifies an UE moving
yInfo) trajectory.
areas array(NetworkAre | O |1..N Indicates a list of areas used by UeMobility_Ext
alnfo) the AF for the application service.
NOTE: If the "appld" attribute is not present, then indicates the collected UE mobility information is applicable to
all the applications for the UE.
5.1.6.2.11 Type: UeTrajectorylnfo

Table 5.1.6.2.11-1: Definition of type UeTrajectoryinfo

Attribute name Data type P |Cardinality Description Applicability
ts DateTime M |1 Identifies the timestamp when the
UE enters this area.
location UserLocation M |1 Includes the location of the UE.
(NOTE)
NOTE:  Only EutraLocation data and/or NrLocation data in UserLocation data are applicable to the property.
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Attribute name Data type P | Cardinality Description Applicability

appld Applicationld o] 0.1 Indicates an application identifier.

uelpAddr IpAddr ®) 0.1 Identifies the IP address of a UE.

ipTrafficFilter Flowlnfo ®) 0.1 Identifies IP packet filter.

userLoc UserLocation o] 0..1 Represents the user location.

appLocs array(Dnai) o] 1..N Represents the application locations.

asAddr AddrFgdn @) 0.1 Represents the IP address or FQDN

of the Application Server. (NOTE 1)
perfData PerformanceData M 1 Indicates the performance data.
(NOTE 2)

timeStamp DateTime M 1 It defines the timestamp of analytics

generation.

NOTE 1: If the "asAddr" attribute is included, either the "ipAddr" attribute or the "fqdn" attribute in the AddrFqdn data
type shall be provided.

NOTE 2: If the feature "PerformanceDataExt_AIML" is supported, the attribute "perfData" indicates the UL/DL
performance data. The "pdbDI", "maxPdbUI", "maxPdbDI", "plrDI", "maxPIrUl", "maxPIrDI", "maxThrputUl",
"minThrputUl", "maxThrputDI" and "minThrputDI" attribute(s) within the PerformanceData data type is
applicable only if the "PerformanceDataExt_AIML" feature is supported.

5.1.6.2.13 Type GNSSAssistDatalnfo

Table 5.1.6.2.13-1: Definition of type GNSSAssistDatalnfo

Attribute name Data type P [Cardinality Description Applicability
gnssAssistData  [GNSSAssistData M 1 Contains the GNSS Assistance Data.
servArea GNSSServArea M 1 Contains the serving area of the
provided GNSS Assistance Data.
sourcelnfo GeographicalCoord | O 0.1 Contains the global geographical
inates coordinates of the source of the
GNSS assistance data provided
within the "gnssAssistData" attribute.
5.1.6.2.14 Void
5.1.6.2.15 Type GNSSServArea
Table 5.1.6.2.15-1: Definition of type GNSSServArea
Attribute name Data type P | Cardinality Description Applicability
geographicalArea |GeographicArea | C 0.1 Contains the GNSS Service Area in
the form of a geographical area.
(NOTE)
taiList array(Tai) C 1..N Contains the GNSS Service Area in
the form of a list of tracking area(s).
(NOTE)
NOTE:  These attributes are mutually exclusive. Either one of them shall be provided.
5.1.6.3 Simple data types and enumerations
5.1.6.3.1 Introduction

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

previous clauses.
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Simple data types

The simple data types defined in table 5.1.6.3.2-1 shall be supported.

Table 5.1.6.3.2-1: Simple data types
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Type Name Type Definition Description Applicability
GNSSAssistData | string Represents GNSS Assistance Data encoded as |[GNSSAssistData
specified in clause 6.5.2.1 of
3GPP TS 37.355 [31].
5.1.6.3.3 Enumeration: NefEvent

The enumeration NefEvent represents the subscribed/notified event to be monitored. It shall comply with the provisions

defined in table 5.1.6.3.3-1.

Table 5.1.6.3.3-1: Enumeration NefEvent

Enumeration value

Description

Applicability

SVC_EXPERIENCE

Indicates that the subscribed/notified event is service
experience information.

ServiceExperience

information.

UE_COMM Indicates that the subscribed/notified event is UE UeCommunication
communication information.

UE_MOBILITY Indicates that the subscribed/notified event is UE UeMobility
mobility information.

EXCEPTIONS Indicates that the subscribed/notified event is Exceptions
exceptions information.

USER_DATA_CONGESTION Indicates that the subscribed/notified event is user UserDataCongestion
data congestion analytics related information.

PERF_DATA Indicates that the subscribed/naotified event is PerformanceData
performance data information.

DISPERSION Indicates that the event subscribed is dispersion Dispersion

COLLECTIVE_BEHAVIOUR

Indicates that the subscribed/notified event is
collective behaviour information.

If the "RelativeProximity" feature is supported, this
event is also applicable for relative proximity data
collection.

CollectiveBehaviour
RelativeProximity

Streaming Consumption reports.

MS_QOE_METRICS Indicates that the subscribed/notified event is Media |MSQoeMetrics
Streaming QOE metrics.
MS_CONSUMPTION Indicates that the subscribed/notified event is Media [MSConsumption

MS_NET_ASSIST_INVOCATION

Indicates that the subscribed/notified event is Media
Streaming Network Assistance invocation.

MSNetAssInvocation

MS_DYN_POLICY_INVOCATION

Indicates that the subscribed/notified event is Media
Streaming Dynamic Policy invocation.

MSDynPolicylnvocation

Assistance Data Collection.

MS_ACCESS_ACTIVITY Indicates that the subscribed/notified event is Media |MSAccessActivity
Streaming access activity.
GNSS_ASSISTANCE_DATA Indicates that the subscribed/notified event is GNSS |GNSSAssistData

DATA_VOLUME_TRANSFER_TIME

Indicates that the event subscribed is data volume
transfer time information.

DataVolTransferTime

altitude information.

APP_ACTIVE_TIME Indicates that the event subscribed is application AppActiveTime
activation time information.

SIGNALLING_INFO Indicates that the event subscribed/notified is Signallinginfo
signalling information.

UE_ALTITUDE Indicates that the event subscribed/notified is UE UeAltitude
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5.1.7 Error Handling

5.1.7.1 General
For the Nnef_EventExposure API, HTTP error responses shall be supported as specified in clause 4.8 of
3GPP TS 29.501 [5]. Protocol errors and application errors specified in table 5.2.7.2-1 of 3GPP TS 29.500 [4] shall be

supported for an HTTP method if the corresponding HT TP status codes are specified as mandatory for that HTTP
method in table 5.2.7.1-1 of 3GPP TS 29.500 [4].

In addition, the requirements in the following clauses are applicable for the Nnef_EventExposure API.

51.7.2 Protocol Errors

No specific procedures for the Nnef_EventExposure service are specified.

5.1.7.3 Application Errors

The application errors defined for the Nnef_EventExposure service are listed in Table 5.1.7.3-1.

Table 5.1.7.3-1: Application errors

Application Error HTTP status Description
code
MUTING_INSTR_NOT_ACCEPTED |403 Forbidden Indicates that the muting instructions received by the NF
service consumer cannot be accepted.

5.1.8 Feature negotiation

The optional featuresin table 5.1.8-1 are defined for the Nnef_EventExposure API. They shall be negotiated using the
extensibility mechanism defined in clause 6.6 of 3GPP TS 29.500 [4].
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Table 5.1.8-1: Supported Features

Feature number Feature Name Description

1 ServiceExperience This feature indicates support for the "SVC_EXPERIENCE" event.

2 UeMobility This feature indicates support for the "UE_MOBILITY" event.

3 UeCommunication This feature indicates support for the "UE_COMM" event.

4 Exceptions This feature indicates support for the "EXCEPTIONS" event.

5 ES3XX Extended Support for 3xx redirections. This feature indicates the
support of redirection for any service operation, according to
Stateless NF procedures as specified in clauses 6.5.3.2 and 6.5.3.3
of 3GPP TS 29.500 [4] and according to HTTP redirection principles
for indirect communication, as specified in clause 6.10.9 of
3GPP TS 29.500 [4].

6 EneNA This feature indicates support for the enhancements of network data
analytics requirements.

7 UserDataCongestion This feature indicates support for the event related to User Data
Congestion Analytics related information.

8 PerformanceData This feature indicates support for the event related to performance
data information.

9 Dispersion This feature indicates support for the event related to Dispersion
Analytics related information.

10 CollectiveBehaviour This feature indicates support of collective behaviour information
associated with the UEs and its applications.

11 MSQoeMetrics This feature indicates support for the event related to Media
Streaming QoE metrics for UE Application collected via the Data
Collection AF.

12 MSConsumption This feature indicates support for the event related to Media
Streaming Consumption reports for UE Application collected via the
Data Collection AF.

13 MSNetAssInvocation This feature indicates support for the event related to Media
Streaming Network Assistance invocation for UE Application
collected via the Data Collection AF.

14 MSDynPolicylnvocation This feature indicates support for the event related to Media
Streaming Dynamic Policy invocation for UE Application collected via
the Data Collection AF.

15 MSAccessActivity This feature indicates support for the event related to Media
Streaming access activity for UE Application collected via the Data
Collection AF.

16 DataAccProfileld This feature indicates support for Data Access Profile Identifier.

17 GNSSAssistData This feature indicates the support of the GNSS Assistance Data
Collection functionality as part of the enhancements to the 5G LCS
functionality.

The following functionalities are supported:
- GNSS Assistance Data Collection.
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18 UeMobility _Ext This feature indicates support for further extensions to the event
related to UE mobility supporting AIML including support of list of
application service area collection. Supporting this feature also
requires the support of feature UeMobility.

19 PerformanceDataExt_AIML [This feature indicates the support for the extensions of the analytics
related to DN performance supporting AIML, including support of
Max/Min UL/DL data collection on packet delay, pack loss and
throughput. Supporting this feature also requires the support of
feature PerformanceData.

20 ServiceExperienceExt_eN [This feature indicates support for the extensions to service

A experience supporting eNA, including Service Experience
Contribution Weights. Supporting this feature also requires the
support of feature ServiceExperience.

21 EnPerformanceData This feature indicates support for the enhancements of performance
data. It requires the support of the PerformanceData feature.

22 EnhDataMgmt Indicates the support of enhanced data management mechanisms.
Supporting this feature also requires the support of feature EneNA.

23 ExtEventFilters Indicates supported of extended AF event filters.

24 DataVolTransferTime This feature indicates support for the event related to data volume
transfer time.

25 MSEventExposure This feature indicates the support for Media Streaming event
exposure.

This feature is recommended to be implemented to avoid the usage
of the deprecated attributes.

26 PerEventRepReq This feature indicates the support of the per-event reporting
requirements management functionality.

The following functionalities are supported:

- Provisioning/updating the reporting requirements on a per
subscribed event granularity.

27 RelativeProximity This feature indicates the support of providing confidence information

of the relative proximity data. Supporting this feature requires the

support of the CollectiveBehaviour feature.

28 AppActiveTime This feature indicates the support for the application activation time
data collection functionality.

29 Signallinginfo This feature indicates the support of signalling information events.

30 UeAltitude This feature indicates the support for the event related to UE altitude
information.

5.1.9 Security

Asindicated in 3GPP TS 33.501 [8] and 3GPP TS 29.500 [4], the access to the Nnef_EventExposure APl may be
authorized by means of the OAuth2 protocol (see IETF RFC 6749 [9]), based on local configuration, using the " Client
Credentials’ authorization grant, where the NRF (see 3GPP TS 29.510 [10]) plays the role of the authorization server.

If OAuth2 is used, an NF Service Consumer, prior to consuming services offered by the Nnef_EventExposure API,
shall obtain a"token" from the authorization server, by invoking the Access Token Request service, as described in
3GPP TS 29.510[10], 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 Nnef_EventExposure service.

The Nnef_EventExposure APl defines a single scope " nnef-eventexposure” for the entire service, and it does not define
any additional scopes at resource or operation level.

5.2 Nnef EASDeployment Service API

521 Introduction

The Nnef_EASDeployment service shall use the Nnef_EASDeployment API.
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The APl URI of the Nnef_EASDeployment API shall be:
{apiRoot}/<apiName>/<apiVersion>

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

{apiRoot}/<apiName>/<apiV er sion>/<api SpecificResour ceUr iPar t>
with the following components:

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

The <apiName> shall be "nnef-eas-deployment”.

The <apiVersion> shall be "v1".

The <api SpecificResourceUriPart> shall be set as described in clause 5.2.3.
5.2.2 Usage of HTTP

5.2.2.1 General
HTTP/2, IETF RFC 9113 [11], shall be used as specified in clause 5 of 3GPP TS 29.500 [4].
HTTP/2 shall be transported as specified in clause 5.3 of 3GPP TS 29.500 [4].

The OpenAPI [6] specification of HTTP messages and content bodies for the Nnef_ EASDeployment AP is contained
in Annex 3.

5222 HTTP standard headers

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

5.2.2.2.2 Content type

JSON, IETF RFC 8259 [12], shall be used as content type of the HTTP bodies specified in the present specification as
specified in clause 5.4 of 3GPP TS 29.500 [4]. The use of the JSON format shall be signalled by the content type
"application/json".

"Problem Details" JSON object shall be used to indicate additional details of the error in aHT TP response body and
shall be signalled by the content type "application/problem+json”, as defined in IETF RFC 9457 [13].

5.2.2.3 HTTP custom headers

The Nnef_EASDeployment API shall support mandatory HTTP custom header fields specified in clause 5.2.3.2 of
3GPP TS 29.500 [4] and may support HTTP custom header fields specified in clause 5.2.3.3 of 3GPP TS 29.500 [4].

In this Release of the specification, no specific custom headers are defined for the Nnef _EA SDeployment API.
5.2.3 Resources

5.2.3.1 Overview
This clause describes the structure for the Resource URIs and the resources and methods used for the service.

Figure 5.2.3.1-1 depicts the resource URIs structure for the Nnef _EA SDeployment API.
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—[/{subseriptionld} ]

Figure 5.2.3.1-1: Resource URI structure of the Nnef_EASDeployment API

Table 5.2.3.1-1 provides an overview of the resources and applicable HTTP methods.

Table 5.2.3.1-1: Resources and methods overview

HTTP method or
Resource name Resource URI custom Description
operation
EAS Deployment Event /subscriptions POST Creates a subscription to
Subscriptions notifications of changes of EAS
Deployment Information, i.e.
creation of an Individual EAS
Deployment Event Subscription
resource.
Individual EAS Deployment |/subscriptions/{subscriptionld} |GET Reads an Individual EAS
Event Subscription Deployment Event Subscription
resource.
DELETE Cancels an individual subscription
to notifications of subscribed EAS
Deployment changes event.
5.2.3.2 Resource: EAS Deployment Event Subscriptions

5.2.3.2.1 Description

The resource represents the collection of EAS Deployment changes Event subscriptions of the Nnef EA SDeployment
service. It allows NF service consumers to create a new subscription to notifications on EAS Deployment changes

event(s).

5.2.3.2.2 Resource Definition

Resource URI: {apiRoot}/nnef-eas-deployment/<apiVer sion>/subscriptions

Thisresource shall support the resource URI variables defined in table 5.2.3.2.2-1.

Table 5.2.3.2.2-1: Resource URI variables for this resource

Name Data type Definition
apiRoot string See clause 5.2.1
5.2.3.2.3 Resource Standard Methods
5.2.3.23.1 POST

This method shall support the URI query parameters specified in table 5.2.3.2.3.1-1.
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Table 5.2.3.2.3.1-1: URI query parameters supported by the POST method on this resource

Name Data type P |Cardinality Description Applicability

n/a

This method shall support the request data structures specified in table 5.2.3.2.3.1-2 and the response data structures and
response codes specified in table 5.2.3.2.3.1-3.

Table 5.2.3.2.3.1-2: Data structures supported by the POST Request Body on this resource

Data type P | Cardinality Description
EasDeploySubDa | M 1 Contains the information required for the creation of a new Individual EAS
ta Deployment Event Subscription resource.

Table 5.2.3.2.3.1-3: Data structures supported by the POST Response Body on this resource

Data type P | Cardinality | Response Description
Codes
EasDeploySubDa | M 1 201 Contains the representation of the Individual EAS Deployment
ta Created Event Subscription resource.
NOTE:  The mandatory HTTP error status code for the POST method listed in table 5.2.7.1-1 of 3GPP TS 29.500 [4]
also apply.

Table 5.2.3.2.3.1-4: Headers supported by the 201 Response Code on this resource

Name Data type P |Cardinality Description
Location string M 1 Contains the URI of the newly created resource, according to
the structure:
{apiRoot}/nnef-eas-
deployment/<apiVersion>/subscriptions/{subscriptionld}

5.2.3.3 Resource: Individual EAS Deployment Event Subscription

5.2.3.3.1 Description

The resource represents an individual EAS Deployment Event subscription of the Nnef_EASDeployment service. It
allows NF service consumers to subscribe/unsubscribe an EAS Deployment information change event, and allows the
NEF to notify EAS Deployment change event to the subscribed NF service consumer.

5.2.3.3.2 Resource Definition
Resource URI: {apiRoot}/nnef-eas-deployment/<apiVer sion>/subscriptions/{subscriptionl d}

This resource shall support the resource URI variables defined in table 5.2.3.3.2-1.

Table 5.2.3.3.2-1: Resource URI variables for this resource

Name Data type Definition
apiRoot string See clause 5.2.1
subscriptionld |string Identifies a subscription to the NEF event exposure service.
5.2.3.3.3 Resource Standard Methods
5.2.3.3.31 GET

This method shall support the URI query parameters specified in table 5.2.3.3.3.1-1.
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Table 5.2.3.3.3.1-1: URI query parameters supported by the GET method on this resource

Name Data type P Cardinality Description

This method shall support the request data structures specified in table 5.2.3.3.3.1-2 and the response data structures and
response codes specified in table 5.2.3.3.3.1-3.

Table 5.2.3.3.3.1-2: Data structures supported by the GET Request Body on this resource

Data type P | Cardinality Description
n/a
Table 5.2.3.3.3.1-3: Data structures supported by the GET Response Body on this resource
Data type P [Cardinality [ Response codes Description
EasDeploySubData M 1 200 OK Contains the representation of the Individual EAS
Deployment information changes Event Subscription
resource.
RedirectResponse (0] 0.1 307 Temporary Temporary redirection, during subscription retrieval.
Redirect
(NOTE 2)
RedirectResponse (0] 0.1 308 Permanent Permanent redirection, during subscription retrieval.
Redirect
(NOTE 2)
NOTE 1: The mandatory HTTP error status codes for the GET method listed in table 5.2.7.1-1 of 3GPP TS 29.500 [4]
also apply.
NOTE 2: The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4]).

Table 5.2.3.3.3.1-4: Headers supported by the 307 Response Code on this resource

Name Data type P |Cardinality Description
Location string M 1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of

3GPP TS 29.500 [4].

3gpp-Shi-Target- |string @) 0.1 Identifier of the target NEF (service) instance towards which
Nf-1d the request is redirected.

Table 5.2.3.3.3.1-5: Headers supported by the 308 Response Code on this resource

Name Data type P | Cardinality Description

Location string M 1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target-  |string o 0.1 Identifier of the target NEF (service) instance towards which

Nf-1d the request is redirected.

5.2.3.3.3.2 PUT

This HTTP method is not supported for the resource.
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This method shall support the URI query parameters specified in table 5.2.3.3.3.3-1.

Table 5.2.3.3.3.3-1: URI query parameters supported by the DELETE method on this resource

Name

Data type

P

Cardinality

Description

n/a

This method shall support the request data structures specified in table 5.2.3.3.3.3-2 and the response data structures and
response codes specified in table 5.2.3.3.3.3-3.

Table 5.2.3.3.3.3-2: Data structures supported by the DELETE Request Body on this resource

Data type

P | Cardinality

Description

n/a

Table 5.2.3.3.3.3-3: Data structures supported by the DELETE Response Body on this resource

Data type P | Cardinality Response codes Description
n/a 204 No Content Successful case. The Individual EAS Deployment
information changes Event Subscription resource
matching the subscriptionld was deleted.
RedirectResponse |O 0.1 307 Temporary Temporary redirection, during subscription termination.
Redirect
(NOTE 2)
RedirectResponse |O 0.1 308 Permanent Permanent redirection, during subscription termination.
Redirect
(NOTE 2)

NOTE 1: The mandatory HTTP error status code for the DELETE method listed in table 5.2.7.1-1 of
3GPP TS 29.500 [4] also apply.
NOTE 2: The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4)).

Table 5.2.3.3.3.3-4: Headers supported by the 307 Response Code on this resource

Name

Data type

Cardinality

Description

Location

string

1

Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target-
Nf-I1d

string

0.1

Identifier of the target NEF (service) instance towards which
the request is redirected.

Table 5.2.3.3.3.3-5: Headers supported by the 308 Response Code on this resource

Name

Data type

Cardinality

Description

Location

string

1

Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target-
Nf-I1d

string

0.1

Identifier of the target NEF (service) instance towards which
the request is redirected.
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5.2.4 Custom Operations without associated resources

None.
525 Notifications

5251 General

Notifications shall comply to clause 6.2 of 3GPP TS 29.500 [4] and clause 4.6.2.3 of 3GPP TS 29.501 [5].

Table 5.2.5.1-1: Notifications overview

Notification HTTP method or custom Description
cetllofielz Wi operation (service operation)
Event Notification {notifUri} POST Provides Information about EAS
Deployment Information changes
event(s).
5.25.2 EAS Deployment Event Notification
5.25.2.1 Description

The EAS Deployment Event Notification is used by the NEF to report the observed EAS Deployment information
changes event to a NF service consumer that has subscribed to such Notifications.

5.25.2.2 Target URI
The Notification URI " {notifUri}" shall be used with the callback URI variables defined in table 5.2.5.2.2-1.

Table 5.2.5.2.2-1: Callback URI variables for this resource

Name Data type Definition

notifUri Uri The Notification Uri as assigned by the NF service consumer during the subscription
service operation and described within the EasDeploySubData data type (see
table 5.2.6.2.2-1).

5.25.2.3 Standard Methods

5.25.231 POST

This method shall support the request data structures specified in table 5.2.5.2.3.1-1 and the response data structures and
response codes specified in table 5.2.5.2.3.1-2.

Table 5.2.5.2.3.1-1: Data structures supported by the POST Request Body on this resource

Data type P | Cardinality Description

EasDeployInfoNotif M 1 Provides Information about the EAS Deployment Information
changes event.
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Table 5.2.5.2.3.1-2: Data structures supported by the POST Response Body on this resource

Data type P | Cardinality Response Description
codes
n/a 204 No Content |The receipt of the Notification is acknowledged.
RedirectResponse (0] 0.1 307 Temporary |Temporary redirection, during event notification.
Redirect
(NOTE 2)
RedirectResponse 0] 0.1 308 Permanent |Permanent redirection, during event notification.
Redirect
(NOTE 2)

NOTE 1: The mandatory HTTP error status codes for the POST method listed in table 5.2.7.1-1 of
3GPP TS 29.500 [4] also apply.
NOTE 2: The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4]).

Table 5.2.5.2.3.1-3: Headers supported by the 307 Response Code on this resource

Name

Data type P

Cardinality

Description

Location

string

1

Contains an alternative URI representing the end point of an
alternative NF consumer (service) instance towards which the
notification should be redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target-
Nf-I1d

string

0.1

Identifier of the target NF (service) instance towards which the
notification request is redirected.

Table 5.2.5.2.3.1-4: Headers supported by the 308 Response Code on this resource

Name Data type P |Cardinality Description

Location string M 1 Contains an alternative URI representing the end point of an
alternative NF consumer (service) instance towards which the
notification should be redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target-  |string (0] 0.1 Identifier of the target NF (service) instance towards which the

Nf-1d notification request is redirected.

5.2.6 Data Model

5.2.6.1 General

This clause specifies the application data model supported by the API.

Table 5.2.6.1-1 specifies the data types defined for the Nnef _EA SDeployment service based interface protocol.
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Table 5.2.6.1-1: Nnef _EASDeployment specific Data Types

Data type Section defined Description Applicability
EasDeployInfoNotif 5.2.6.2.3 Represents notifications on EAS
Deployment Information changes event(s)
that occurred for an Individual EAS
Deployment Event Subscription resource.

EasDeploySubData 5.2.6.2.2 Represents EAS Deployment Information
changes event(s) subscription data.

EasDeployInfoData 5.2.6.2.5 Represents the EAS Deployment
Information to be reported.

EasDepNotification 5.2.6.2.4 Represents the EAS Deployment
Notifcation.

EasEvent 5.2.6.3.3 represents the EAS event.

Table 5.2.6.1-2 specifies data types re-used by the Nnef_EA SDeployment 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 Nnef_EA SDeployment service based interface.

Table 5.2.6.1-2: Nnef _EASDeployment re-used Data Types

Data type Reference Comments Applicability
Dnailnformation 3GPP TS 29.522 [15] Represents the DNAI
inormation including the DNS
server identifier (consisting of
IP address and port) and/or
IP address(s) of the EAS in
the local DN for the DNAI.

DnnSnssailnformation 3GPP TS 29.522 [15] Identifies a combination of
(DNN, S-NSSAI).
FgdnPatternMatchingRule 3GPP TS 29.571 [16] Represents the FQDN
pattern matching rule.
Groupld 3GPP TS 29.571 [16] Contains a Group identifier.
3GPP TS 29.522 [15] Represents N6 delay N6DelayMeasurement
. measurement assistance
N6DelayPerDnaikas information per DNAI and/or
EAS.
RedirectResponse 3GPP TS 29.571 [16] Contains redirection related
information.
SupportedFeatures 3GPP TS 29.571 [16] Indicates the supported
features.
[Uri [3GPP TS 29.571 [16] [Contains a URI. |
5.2.6.2 Structured data types
5.2.6.2.1 Introduction

This clause defines the structures to be used in resource representations.
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Attribute name Data type P |Cardinality Description Applicability
appld string 0] 0.1 Identifies the application for which
the EAS Deployment Information
corresponds to.
dnnSnssailnfos array(DnnSnssa | O 1..N Each of the element identifies a
ilnformation) combination of (DNN, S-NSSAI).
eventld EasEvent M 1 Event ID assigned by the NF
service consumer.
eventsNotifs array(EasDeplo | C 1..N Represents the EAS Deployment
yinfoData) Information changes event(s) to be
reported.
Shall only be present if the
"immRep" attribute is included in the
request and sets to true, and the
current status of EAS Deployment
Information is available.
immRep boolean (0] 0.1 Indication of immediate reporting:
- true: requires the immediate
reporting of the current status of
EAS Deployment Information, if
available.
- false (default): EAS Deployment
Information event report occurs
when the event is met.
interGroupld Groupld O 0.1 Identifies an internal UE group.
notifld string M 1 Notification Correlation ID assigned
by the NF service consumer.
notifUri Uri M 1 Notification URI for the EAS
Deployment Information event
reporting.
suppFeat SupportedFeatu | C 0..1 Contains the supported features
res among those defined in
clause 5.2.8. This attribute shall be
provided when feature negotiation
needs to take place.
5.2.6.2.3 Type: EasDeploylnfoNotif
Table 5.2.6.2.3-1: Definition of type EasDeployInfoNotif
Attribute name Data type P |Cardinality Description Applicability
easDepNotifs array(EasDepNot | M 1..N Represents the EAS Deployment
ification) Notifcation(s).
notifld string M 1 Notification Correlation ID assigned
by the NF service consumer.
5.2.6.24 Type: EasDepNotification
Table 5.2.6.2.4-1: Definition of type EasDepNotification
Attribute name Data type P |Cardinality Description Applicability
easDeplinfo EasDeployInfoDa | M 1 Represents the EAS Deployment
ta Information to be reported.
eventld EasEvent M 1 Event ID assigned by the NF

service consumer.
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5.2.6.2.5 Type: EasDeploylnfoData

Table 5.2.6.2.5-1: Definition of type EasDeployIlnfoData

Attribute name Data type P Cardinality Description Applicability
appld string 0] 0.1 Identifies the application for
which the EAS Deployment
Information corresponds to.
dnailnfos map(Dnailnformati o 1..N list of DNS server identifier
on) (consisting of IP address and
port) and/or IP address(s) of
the EAS in the local DN for
each DNAI. The key of map is
the DNAI.
dnn Dnn o 0.1 DNN for the EAS Deployment
Information.
fgdnPatternList array(FgdnPattern M 1..N Supported FQDN pattern(s) for
MatchingRule) application(s) deployed in the
Local part of the DN where
each FQDN pattern is
described by a FQDN Pattern
Matching Rule.
internalGroupld Groupld (0] 0.1 Internal Group ID for the EAS
Deployment Information.
snssai Snssai o] 0.1 S-NSSAI for the EAS
Deployment Information.
targetAfld string o 0.1 Identifier of the AF that is EasRelocation
responsible for the EAS Enh
associated with this EAS
deployment information.
n6DelayPerDnaiEas |array(N6DelayPer (0] 1..N Contains N6 delay N6DelayMeas
DnaiEas) measurement assistance urement
information per DNAI and/or
EAS.
5.2.6.3 Simple data types and enumerations
5.2.6.3.1 Introduction

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

5.2.6.3.2 Simple data types

The simple data types defined in table 5.2.6.3.2-1 shall be supported.

Table 5.2.6.3.2-1: Simple data types

Type Name Type Definition Description Applicability

5.2.6.3.3 Enumeration: EasEvent

The enumeration EasEvent represents the EAS event requested by the NF service consumer. It shall comply with the
provisions defined in table 5.2.6.3.3-1.
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Table 5.2.6.3.3-1: Enumeration EasEvent

Enumeration value Description Applicability

EAS_INFO_CHG Indicates that the EAS Deployment Information is
changed.

5.2.7 Error Handling

5.2.7.1 General
For the Nnef _EASDeployment API, HTTP error responses shall be supported as specified in clause 4.8 of
3GPP TS 29.501 [5]. Protocol errors and application errors specified in table 5.2.7.2-1 of 3GPP TS 29.500 [4] shall be

supported for an HTTP method if the corresponding HT TP status codes are specified as mandatory for that HTTP
method in table 5.2.7.1-1 of 3GPP TS 29.500 [4].

In addition, the requirements in the following clauses are applicable for the Nnef_ EASDeployment API.

5.2.7.2 Protocol Errors

No specific procedures for the Nnef_EA SDeployment service are specified.

5.2.7.3 Application Errors

The application errors defined for the Nnef_ EASDeployment service are listed in Table 5.2.7.3- 1.

Table 5.2.7.3-1: Application errors

Application Error HTTP status code Description

5.2.8 Feature negotiation

The optional featuresin table 5.2.8-1 are defined for the Nnef_EASDeployment API. They shall be negotiated using the
extensibility mechanism defined in clause 6.6 of 3GPP TS 29.500 [4].

Table 5.2.8-1: Supported Features

Feature number Feature Name Description

1 EasRelocationEnh This feature indicates enhanced support of EAS relocation procedures
via additional information about the AFs that are responsible for
certain EAS.

2 N6DelayMeasurement This feature indicates support of provisioning N6 delay measurement
assistance information.

5.2.9 Security

Asindicated in 3GPP TS 33.501 [8] and 3GPP TS 29.500 [4], the access to the Nnef_EASDeployment APl may be
authorized by means of the OAuth2 protocol (see IETF RFC 6749 [9]), based on local configuration, using the " Client
Credentials’ authorization grant, where the NRF (see 3GPP TS 29.510 [10]) plays the role of the authorization server.

If OAuth2 is used, an NF Service Consumer, prior to consuming services offered by the Nnef_EASDeployment AP,
shall obtain a"token" from the authorization server, by invoking the Access Token Request service, as described in
3GPP TS 29.510[10Q], 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 Nnef_EASDeployment service.
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The Nnef_EASDeployment API defines a single scope " nnef-eas-deployment™ for the entire service, and it does not
define any additional scopes at resource or operation level.

5.3 Nnef TrafficinfluenceData Service API

53.1 Introduction

The Nnef_TrafficInfluenceData service shall use the Nnef_TrafficlnfluenceData API.

The API URI of the Nnef_TrafficInfluenceData API shall be:
{apiRoot}/<apiName>/<apiVersion>

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

{apiRoot}/<apiName>/<apiV er sion>/<api SpecificResour ceUr iPar t>
with the following components:

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

The <apiName> shall be "nnef-traffic-influence-data’.

The <apiVersion> shall be "v1".

The <api SpecificResourceUriPart> shall be set as described in clause 5.3.3.
5.3.2 Usage of HTTP

5.3.2.1 General
HTTP/2, IETF RFC 9113 [11], shall be used as specified in clause 5 of 3GPP TS 29.500 [4].
HTTP/2 shall be transported as specified in clause 5.3 of 3GPP TS 29.500 [4].

The OpenAPI [6] specification of HTTP messages and content bodies for the Nnef_TrafficlnfluenceData API is
contained in Annex A.4.

5322 HTTP standard headers

5.3.2.2.1 General
See clause 5.3.2 of 3GPP TS 29.500 [4] for the usage of HT TP standard headers.

5.3.2.2.2 Content type

JSON, IETF RFC 8259 [12], shall be used as content type of the HT TP bodies specified in the present specification as
specified in clause 5.4 of 3GPP TS 29.500 [4]. The use of the JSON format shall be signalled by the content type
"application/json".

"Problem Details" JSON object shall be used to indicate additional details of the error in aHT TP response body and
shall be signalled by the content type " application/problem+json”, as defined in IETF RFC 9457 [13].

5.3.2.3 HTTP custom headers

The Nnef_TrafficInfluenceData API shall support mandatory HT TP custom header fields specified in clause 5.2.3.2 of
3GPP TS 29.500 [4] and may support HTTP custom header fields specified in clause 5.2.3.3 of 3GPP TS 29.500 [4].

In this Release of the specification, no specific custom headers are defined for the Nnef_TrafficlnfluenceData API.
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5.3.3 Resources

5.3.3.1 Overview
This clause describes the structure for the Resource URIs and the resources and methods used for the service.

Figure 5.3.3.1-1 depicts the resource URIs structure for the Nnef_TrafficlnfluenceData API.

{apiRoot}/nnef-traffic-influence-data/<apiVersion>

/subscriptions ]

—[/{subscriptionld} ]

Figure 5.3.3.1-1: Resource URI structure of the Nnef_TrafficinfluenceData API

Table 5.3.3.1-1 provides an overview of the resources and applicable HTTP methods.

Table 5.3.3.1-1: Resources and methods overview

HTTP method or

Resource name Resource URI custom Description
operation
Traffic Influence Data /subscriptions POST Creates a subscription to
Subscriptions notifications of Traffic Influence

Data Information, i.e. creation of an
Individual Traffic Influence Data
Subscription resource.

Individual Traffic Influence |/subscriptions/{subscriptionid} |PUT Modify all of the properties of an
Data Subscription existing subscription to Traffic
Influence Data.
GET Reads a subscription to Individual
Traffic Influence Data.
DELETE Cancels an individual subscription
to notifications of Traffic Influence
Data.
5.3.3.2 Resource: Traffic Influence Data Subscriptions
5.3.3.2.1 Description

The resource represents the collection of Traffic Influence Data subscriptions of the Nnef_TrafficlnfluenceData service.
It allows NF service consumers to create a new subscription to notifications on Traffic Influence Data.

5.3.3.2.2 Resource Definition
Resource URI: {apiRoot}/nnef-tr affic-influence-data/<apiVer sion>/subscriptions

This resource shall support the resource URI variables defined in table 5.3.3.2.2-1.
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Table 5.3.3.2.2-1: Resource URI variables for this resource

Name Data type Definition
apiRoot string See clause 5.3.1
5.3.3.2.3 Resource Standard Methods
5.3.3.23.1 POST

This method shall support the URI query parameters specified in table 5.3.3.2.3.1-1.

Table 5.3.3.2.3.1-1: URI query parameters supported by the POST method on this resource

Name Data type P |Cardinality Description Applicability

n/a

This method shall support the request data structures specified in table 5.3.3.2.3.1-2 and the response data structures and
response codes specified in table 5.3.3.2.3.1-3.

Table 5.3.3.2.3.1-2: Data structures supported by the POST Request Body on this resource

Data type P | Cardinality Description
TrafficinfluDataSu | M 1 Contains the information required for the creation of a new Individual Traffic
b Influence Data Subscription resource.

Table 5.3.3.2.3.1-3: Data structures supported by the POST Response Body on this resource

Data type P | Cardinality | Response Description
Codes
TrafficinfluDataSu | M 1 201 Contains the representation of the Individual Traffic Influence
b Created Data Subscription resource.
NOTE:  The mandatory HTTP error status code for the POST method listed in table 5.2.7.1-1 of 3GPP TS 29.500 [4]
also apply.

Table 5.3.3.2.3.1-4: Headers supported by the 201 Response Code on this resource

Name Data type P |Cardinality Description
Location string M 1 Contains the URI of the newly created resource, according to
the structure:
{apiRoot}/nnef-traffic-influence-
data/<apiVersion>/subscriptions/{subscriptionid}
5.3.3.3 Resource: Individual Traffic Influence Data Subscription
5.3.3.3.1 Description

The resource represents an individual Traffic Influence Data subscription of the Nnef_TrafficlnfluenceData service. It
allows NF service consumers to subscribe/unsubscribe an Traffic Influence Data information, and allows the NEF to
notify Traffic Influence Data to the NF service consumer.

5.3.3.3.2 Resource Definition
Resource URI: {apiRoot}/nnef-tr affic-influence-data/<apiV er sion>/subscriptions/{subscriptionl d}

This resource shall support the resource URI variables defined in table 5.3.3.3.2- 1.
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Table 5.3.3.3.2-1: Resource URI variables for this resource

Name Data type Definition
apiRoot string See clause 5.3.1
subscriptionld |string Identifier of the subscription.
5.3.3.3.3 Resource Standard Methods
5.3.333.1 GET

This method shall support the URI query parameters specified in table 5.3.3.3.3.1-1.

Table 5.3.3.3.3.1-1: URI query parameters supported by the GET method on this resource

Name Data type P Cardinality Description

n/a

This method shall support the request data structures specified in table 5.3.3.3.3.1-2 and the response data structures and
response codes specified in table 5.3.3.3.3.1-3.

Table 5.3.3.3.3.1-2: Data structures supported by the GET Request Body on this resource

Data type P | Cardinality Description
n/a
Table 5.3.3.3.3.1-3: Data structures supported by the GET Response Body on this resource
Data type P [Cardinality [ Response codes Description
TrafficinfluDataSub M 1 200 OK The subscription information is returned.
RedirectResponse (0] 0.1 307 Temporary Temporary redirection, during subscription retrieval.
Redirect
(NOTE 2)
RedirectResponse (0] 0.1 308 Permanent Permanent redirection, during subscription retrieval.
Redirect
(NOTE 2)
NOTE 1: The mandatory HTTP error status codes for the GET method listed in table 5.2.7.1-1 of 3GPP TS 29.500 [4]
also apply.
NOTE 2: The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4]).

Table 5.3.3.3.3.1-4: Headers supported by the 307 Response Code on this resource

Name Data type P |Cardinality Description
Location string M 1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of

3GPP TS 29.500 [4].

3gpp-Shi-Target- |string @) 0.1 Identifier of the target NEF (service) instance towards which
Nf-1d the request is redirected.
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Table 5.3.3.3.3.1-5: Headers supported by the 308 Response Code on this resource

Name Data type P |Cardinality Description

Location string M 1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target- |string @) 0.1 Identifier of the target NEF (service) instance towards which

Nf-1d the request is redirected.

5.3.3.3.3.2 PUT

This method shall support the URI query parameters specified in table 5.3.3.3.3.2-1.

Table 5.3.3.3.3.2-1: URI query parameters supported by the PUT method on this resource

Name

Data type

P |Cardinality

Description

n/a

This method shall support the request data structures specified in table 5.3.3.3.3.2-2 and the response data structures and
response codes specified in table 5.3.3.3.3.2-3.

Table 5.3.3.3.3.2-2: Data structures supported by the PUT Request Body on this resource

Data type

P

Cardinality

Description

TrafficinfluDataSu
b

M

1

Modify an existing subscription to Traffic Influence Data.

Table 5.3.3.3.3.2-3: Data structures supported by the PUT Response Body on this resource

Data type P |Cardinality Response Description
codes
TrafficinfluDataSu | M |1 200 OK The subscription was updated successfully.
b
n/a 204 No Content  [The subscription has been successfully updated and no
content is returned in the response body.
RedirectRespons | O |[0..1 307 Temporary Temporary redirection, during subscription retrieval.
e Redirect
(NOTE 2)
RedirectRespons [ O |(0..1 308 Permanent  |Permanent redirection, during subscription retrieval.
e Redirect
(NOTE 2)

NOTE 1:

NOTE 2:

The mandatory HTTP error status codes for the PUT method listed in table 5.2.7.1-1 of 3GPP TS 29.500 [4]
also apply.
The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4)).
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Table 5.3.3.3.3.2-4: Headers supported by the 307 Response Code on this resource

Name Data type P |Cardinality Description
Location string M 1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of

3GPP TS 29.500 [4].

3gpp-Shi-Target- |string @) 0.1 Identifier of the target NEF (service) instance towards which
Nf-1d the request is redirected.

Table 5.3.3.3.3.2-5: Headers supported by the 308 Response Code on this resource

Name Data type P | Cardinality Description

Location string M 1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target- |string @) 0.1 Identifier of the target NEF (service) instance towards which

Nf-1d the request is redirected.

5.3.3.3.3.3 DELETE

This method shall support the URI query parameters specified in table 5.3.3.3.3.3-1.

Table 5.3.3.3.3.3-1: URI query parameters supported by the DELETE method on this resource

Name Data type P | Cardinality Description

n/a

This method shall support the request data structures specified in table 5.3.3.3.3.3-2 and the response data structures and
response codes specified in table 5.3.3.3.3.3-3.

Table 5.3.3.3.3.3-2: Data structures supported by the DELETE Request Body on this resource

Data type P | Cardinality Description

n/a

Table 5.3.3.3.3.3-3: Data structures supported by the DELETE Response Body on this resource

Data type P | Cardinality Response codes Description
n/a 204 No Content Successful case. The Individual Traffic Influence Data
Subscription resource matching the subscriptionld was
deleted.
RedirectResponse |O 0.1 307 Temporary Temporary redirection, during subscription termination.
Redirect
(NOTE 2)
RedirectResponse [O 0.1 308 Permanent Permanent redirection, during subscription termination.
Redirect
(NOTE 2)
NOTE 1: The mandatory HTTP error status code for the DELETE method listed in table 5.2.7.1-1 of
3GPP TS 29.500 [4] also apply.
NOTE 2: The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4)).
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Table 5.3.3.3.3.3-4: Headers supported by the 307 Response Code on this resource

Name Data type P |Cardinality Description
Location string M 1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of

3GPP TS 29.500 [4].

3gpp-Shi-Target- |string @) 0.1 Identifier of the target NEF (service) instance towards which
Nf-1d the request is redirected.

Table 5.3.3.3.3.3-5: Headers supported by the 308 Response Code on this resource

Name Data type P | Cardinality Description
Location string M 1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of

3GPP TS 29.500 [4].

3gpp-Shi-Target- |string @) 0.1 Identifier of the target NEF (service) instance towards which
Nf-1d the request is redirected.

5.34 Custom Operations without associated resources

None.

535 Notifications

5.35.1 General
Notifications shall comply to clause 6.2 of 3GPP TS 29.500 [4] and clause 4.6.2.3 of 3GPP TS 29.501 [5].

Table 5.3.5.1-1: Notifications overview

Notification Callback URI HTTP method_or custom D_escription_
operation (service operation)
Event Notification {notifUri} POST Provides Traffic Influence Data.
5.3.5.2 Traffic Influence Data Notification
5.3.5.3.1 Description

The Traffic Influence Data Notification is used by the NEF to report the observed Traffic Influence Datato an NF
service consumer that has subscribed to such Notifications.

5.3.5.3.2 Target URI
The Natification URI " {notifUri}" shall be used with the callback URI variables defined in table 5.3.5.3.2-1.
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Table 5.3.5.3.2-1: Callback URI variables for this resource

Name Data type Definition
notifUri Uri The Notification URI as assigned by the NF service consumer during the
subscription service operation and described within the TrafficInfluDataSub data
type.
5.3.5.3.3 Standard Methods
5.3.5.3.3.1 POST

This method shall support the request data structures specified in table 5.3.5.3.3.1-1 and the response data structures and
response codes specified in table 5.3.5.3.3.1-2.

Table 5.3.5.3.3.1-1: Data structures supported by the POST Request Body on this resource

Data type

P

Cardinality

Description

TrafficinfluDataNotify

M

1

Provides the Traffic Influence Data.

Table 5.3.5.3.3.1-2: Data structures supported by the POST Response Body on this resource

Data type P | Cardinality Response Description
codes
n/a 204 No Content |The receipt of the Notification is acknowledged.
RedirectResponse (0] 0.1 307 Temporary |Temporary redirection, during notification.
Redirect
(NOTE 2)
RedirectResponse 0] 0.1 308 Permanent |Permanent redirection, during notification.
Redirect
(NOTE 2)

NOTE 1: The mandatory HTTP error status codes for the POST method listed in table 5.2.7.1-1 of
3GPP TS 29.500 [4] also apply.
NOTE 2: The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4]).

Table 5.3.5.3.3.1-3: Headers supported by the 307 Response Code on this resource

Name

Data type

Cardinality

Description

Location

string

1

Contains an alternative URI representing the end point of an
alternative NF consumer (service) instance towards which the
request is redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target-
Nf-I1d

string

0.1

Identifier of the target NF (service) instance towards which the
notification request is redirected.

Table 5.3.5.3.3.1-4: Headers supported by the 308 Response Code on this resource

Name

Data type

Cardinality

Description

Location

string

1

Contains an alternative URI representing the end point of an
alternative NF consumer (service) instance towards which the
request is redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target-
Nf-1d

string

0.1

Identifier of the target NF (service) instance towards which the
notification request is redirected.
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5.3.6 Data Model

5.3.6.1 General
This clause specifies the application data model supported by the API.
Table 5.3.6.1-1 specifies the data types defined for the Nnef_TrafficlnfluenceData service based interface protocol.

Table 5.3.6.1-1: Nnef_TrafficInfluenceData specific Data Types

Data type Section defined Description Applicability
TrafficinfluDataNotify 5.3.6.2.3 Contains traffic influence data for
notification.
TrafficinfluDataSub 5.3.6.2.2 Contains traffic influence subscription data.

Table 5.3.6.1-2 specifies data types re-used by the Nnef_Trafficl nfluenceData service based interface protocol from
other specifications, including areference to their respective specifications and when needed, a short description of their
use within the Nnef_TrafficlnfluenceData service based interface.

Table 5.3.6.1-2: Nnef_TrafficInfluenceData re-used Data Types

Data type Reference Comments Applicability
Dnn 3GPP TS 29.571 [16] Identifies the DNN.
Ipv4Addr 3GPP TS 29.571 [16] Identifies an IPv4 address.
Ipv6Addr 3GPP TS 29.571 [16] Identifies an IPv6 address.
Plmnlid 3GPP TS 29.571 [16] Identifies a PLMN.
RedirectResponse 3GPP TS 29.571 [16] Contains redirection related information.

ReportingInformation 3GPP TS 29.523 [22] Represents the type of reporting the
subscription requires.

Snssai 3GPP TS 29.571 [16] Identifies a Single Network Slice
Selection Assistance Information.
Supi 3GPP TS 29.571 [16] The SUPI for an UE.
SupportedFeatures 3GPP TS 29.571 [16] Indicates the features supported.
TrafficinfluData 3GPP TS 29.519 [30] Contains the traffic influence data.
TrafficinfluDataNotif 3GPP TS 29.519 [30] Contains the traffic influence data
notification.
Uri 3GPP TS 29.571 [16] Contains a URI.
5.3.6.2 Structured data types
5.3.6.2.1 Introduction

This clause defines the structures to be used in resource representations.
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Table 5.3.6.2.2-1: Definition of type TrafficInfluDataSub

Attribute name Data type P |Cardinality Description Applicability
notifUri Uri M |1 URI provided by the NF service
consumer indicating where to receive
the subscribed notifications from the
NEF.
notifCorrld string M |1 Notification correlation identifier.
dnns array(Dnn) C |1.N Each element identifies a DNN.
(NOTE)
snssais array(Snssai) C |1.N Each element identifies an internal slice.
(NOTE)
supis array(Supi) O [1.N Each element identifies auser.
anyUe boolean O (0.1 Identifies any UE when setting to "true".
Default value is "false" if omitted.
hplmnlid Pimnid O 0.1 Identifies a PLMN.
ipv4Addrs array(lpv4Addr) O [1.N Each element identifies a UE IPv4
address.
ipv6Addrs array(lpv6Addr) O |[1.N Each element identifies a UE IPv6
address.
rptinfo ReportingInformati | O |0..1 Represents the reporting requirements
on of the subscription.
immReports array(TrafficinfluDa | O |1..N Contains the Traffic Influence Data that
ta) match this subscription.
It may be included only in the POST (or
PUT) response body of a subscription
creation (or modification), and only if the
"immRep" attribute contained in "rptinfo"
is set to "true” in the corresponding
HTTP request.
supportedFeatures |SupportedFeatures | C (0.1 Used to negotiate the applicability of the
optional features. This attribute shall be
provided in the POST request and in the
response of successful resource
creation.
NOTE: Atleast one of "dnns", "snssais", shall be provided.
5.3.6.2.3 Type: TrafficInfluDataNotify
Table 5.3.6.2.3-1: Definition of type TrafficInfluDataNotify
Attribute name Data type P |Cardinality Description Applicability
notifCorrld string M |1 Notification correlation identifier.
eventNotifications |array(TrafficinfluDa | M [1..N Notifications about Individual Events.

taNotif)

5.3.6.3

5.3.6.3.1

Introduction

Simple data types and enumerations

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

previous clauses.

5.3.6.3.2

Simple data types

The simple data types defined in table 5.3.6.3.2-1 shall be supported.
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Table 5.3.6.3.2-1: Simple data types

Type Name Type Definition Description Applicability

5.3.7 Error Handling

5371 General

For the Nnef_TrafficlnfluenceData API, HTTP error responses shall be supported as specified in clause 4.8 of

3GPP TS 29.501 [5]. Protocol errors and application errors specified in table 5.3.7.2-1 of 3GPP TS 29.500 [4] shall be
supported for an HTTP method if the corresponding HT TP status codes are specified as mandatory for that HTTP
method in table 5.2.7.1-1 of 3GPP TS 29.500 [4].

In addition, the requirements in the following clauses are applicable for the Nnef_TrafficlnfluenceData API.

5.3.7.2 Protocol Errors

No specific procedures for the Nnef_Trafficl nfluenceData service are specified.

5.3.7.3 Application Errors

The application errors defined for the Nnef_TrafficlnfluenceData service are listed in Table 5.3.7.3-1.

Table 5.3.7.3-1: Application errors

Application Error HTTP status code Description

5.3.8 Feature negotiation

The optional featuresin table 5.3.8-1 are defined for the Nnef_TrafficlnfluenceData API. They shall be negotiated using
the extensibility mechanism defined in clause 6.6 of 3GPP TS 29.500 [4].

Table 5.3.8-1: Supported Features

Feature number Feature Name Description

5.3.9 Security

Asindicated in 3GPP TS 33.501 [8] and 3GPP TS 29.500 [4], the access to the Nnef_TrafficInfluenceData APl may be
authorized by means of the OAuth2 protocol (see IETF RFC 6749 [9]), based on local configuration, using the " Client
Credentials' authorization grant, where the NRF (see 3GPP TS 29.510 [10]) playsthe role of the authorization server.

If OAuth2 is used, an NF Service Consumer, prior to consuming services offered by the Nnef_TrafficlnfluenceData
API, shall obtain a"token" from the authorization server, by invoking the Access Token Request service, as described
in 3GPP TS 29.510[10], clause 5.4.2.2.

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

The Nnef_TrafficlnfluenceData API defines a single scope "nnef-traffic-influence-data’ for the entire service, and it
does not define any additional scopes at resource or operation level.
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54 Nnef ECSAddress Service API

54.1 Introduction

The Nnef_ECSAddress service shall use the Nnef ECSAddress API.

The APl URI of the Nnef _ECSAddress API shall be:
{apiRoot}/<apiName>/<apiVersion>

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

{apiRoot}/<apiName>/<apiV er sion>/<api SpecificResour ceUr iPar t>
with the following components:

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

The <apiName> shall be "nnef-ecs-addr-cfg-info".

The <apiVersion> shall be"v1".

The <api SpecificResourceUriPart> shall be set as described in clause 5.4.3.
5.4.2 Usage of HTTP

5421 General
HTTP/2, IETF RFC 9113 [11], shall be used as specified in clause 5 of 3GPP TS 29.500 [4].
HTTP/2 shall be transported as specified in clause 5.4 of 3GPP TS 29.500 [4].

The OpenAPI [6] specification of HTTP messages and content bodies for the Nnef_ ECSAddress API iscontained in
Annex A.5.

5422 HTTP standard headers

54221 General
See clause 5.4.2 of 3GPP TS 29.500 [4] for the usage of HTTP standard headers.

5.4.2.2.2 Content type

JSON, IETF RFC 8259 [12], shall be used as content type of the HT TP bodies specified in the present specification as
specified in clause 5.4 of 3GPP TS 29.500 [4]. The use of the JSON format shall be signalled by the content type
"application/json”.

"Problem Details" JSON object shall be used to indicate additional details of the error in aHT TP response body and
shall be signalled by the content type " application/problem+json”, as defined in IETF RFC 9457 [13].

5423 HTTP custom headers

The Nnef_ECSAddress API shall support mandatory HT TP custom header fields specified in clause 5.4.3.2 of
3GPP TS 29.500 [4] and may support HTTP custom header fields specified in clause 5.4.3.3 of 3GPP TS 29.500 [4].

In this Release of the specification, no specific custom headers are defined for the Nnef_ ECSAddress API.
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54.3 Resources

5.43.1 Overview
This clause describes the structure for the Resource URIs and the resources and methods used for the service.

Figure 5.4.3.1-1 depicts the resource URIs structure for the Nnef ECSAddress API.

{apiRoot}/nnef-ecs-addr-cfg-info/<apiVersion>

/subscriptions ]

—[/{subscriptionld} ]

Figure 5.4.3.1-1: Resource URI structure of the Nnef_ECSAddress API

Table 5.4.3.1-1 provides an overview of the resources and applicable HTTP methods.

Table 5.4.3.1-1: Resources and methods overview

HTTP method or

Resource name Resource URI custom Description
operation
ECS Address Configuration |/subscriptions POST Creates a subscription to
Information Subscriptions notifications of ECS Address

Configuration Information, i.e.
creation of an Individual ECS
Address Configuration Information
Subscription resource.

Individual ECS Address /subscriptions/{subscriptionld} |PUT Modify all of the properties of an

Configuration Information existing subscription to ECS

Subscription Address Configuration Information.
PATCH Partially modify the properties of an

existing subscription to ECS
Address Configuration Information.

GET Reads a subscription to Individual
ECS Address Configuration
Information.

DELETE Cancels an individual subscription

to notifications of ECS Address
Configuration Information.

5.4.3.2 Resource: ECS Address Configuration Information Subscriptions

54321 Description

The resource represents the collection of ECS Address Configuration Information subscriptions of the
Nnef ECSAddress service. It allows NF service consumers to create a new subscription to notifications on ECS
Address Configuration Information.

5.4.3.2.2 Resource Definition

Resource URI: {apiRoot}/nnef-ecs-addr -cfg-info/<apiVer sion>/subscriptions
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This resource shall support the resource URI variables defined in table 5.4.3.2.2-1.

Table 5.4.3.2.2-1: Resource URI variables for this resource

Name Data type Definition
apiRoot string See clause 5.4.1
5.4.3.2.3 Resource Standard Methods
543231 POST

This method shall support the URI query parameters specified in table 5.4.3.2.3.1-1.

Table 5.4.3.2.3.1-1: URI query parameters supported by the POST method on this resource

Name

Data type P

Cardinality

Description Applicability

n/a

This method shall support the request data structures specified in table 5.4.3.2.3.1-2 and the response data structures and
response codes specified in table 5.4.3.2.3.1-3.

Table 5.4.3.2.3.1-2: Data structures supported by the POST Request Body on this resource

Data type

P | Cardinality

Description

EcsAddrCfginfoS
ub

M 1

Contains the

information required for the creation of a new Individual ECS

Address Configuration Information Subscription resource.

Table 5.4.3.2.3.1-3: Data structures supported by the POST Response Body on this resource

Data type P | Cardinality | Response Description
Codes
EcsAddrCfginfoS | M 1 201 Contains the representation of the Individual ECS Address
ub Created Configuration Information Subscription resource.
NOTE:  The mandatory HTTP error status code for the POST method listed in table 5.4.7.1-1 of 3GPP TS 29.500 [4]
also apply.
Table 5.4.3.2.3.1-4: Headers supported by the 201 Response Code on this resource
Name Data type P |Cardinality Description
Location string M 1 Contains the URI of the newly created resource, according to
the structure:
{apiRoot}/nnef-ecs-addr-cfg-
info/<apiVersion>/subscriptions/{subscriptionid}
5.4.3.3 Resource: Individual ECS Address Configuration Information Subscription
5.4.3.3.1 Description

The resource represents an individual ECS Address Configuration Information subscription of the Nnef  ECSAddress
service. It allows NF service consumers to subscribe/unsubscribe an ECS Address Configuration Information, and
allows the NEF to notify ECS Address Configuration Information to the NF service consumer.

5.4.3.3.2

Resource Definition

Resource URI: {apiRoot}/nnef-ecs-addr -cfg-info/<apiVer sion>/subscriptions/{subscriptionl d}

This resource shall support the resource URI variables defined in table 5.4.3.3.2-1.
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Table 5.4.3.3.2-1: Resource URI variables for this resource

Name Data type Definition
apiRoot string See clause 5.4.1.
subscriptionld |string Identifier of the subscription.
5.4.3.3.3 Resource Standard Methods
543331 GET

This method shall support the URI query parameters specified in table 5.4.3.3.3.1-1.

Table 5.4.3.3.3.1-1: URI query parameters supported by the GET method on this resource

Name Data type P Cardinality Description

n/a

This method shall support the request data structures specified in table 5.4.3.3.3.1-2 and the response data structures and
response codes specified in table 5.4.3.3.3.1-3.

Table 5.4.3.3.3.1-2: Data structures supported by the GET Request Body on this resource

Data type P | Cardinality Description

n/a

Table 5.4.3.3.3.1-3: Data structures supported by the GET Response Body on this resource

Data type P [Cardinality [ Response codes Description
EcsAddrCfginfoSub M 1 200 OK The subscription information is returned.
RedirectResponse (0] 0.1 307 Temporary Temporary redirection, during subscription retrieval.

Redirect
(NOTE 2)
RedirectResponse (0] 0.1 308 Permanent Permanent redirection, during subscription retrieval.
Redirect
(NOTE 2)
NOTE 1: The mandatory HTTP error status codes for the GET method listed in table 5.4.7.1-1 of 3GPP TS 29.500 [4]
also apply.
NOTE 2: The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4]).

Table 5.4.3.3.3.1-4: Headers supported by the 307 Response Code on this resource

Name Data type P |Cardinality Description
Location string M 1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.
3gpp-Shi-Target-  |string (0] 0.1 Identifier of the target NEF (service) instance towards which
Nf-1d the request is redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].
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Table 5.4.3.3.3.1-5: Headers supported by the 308 Response Code on this resource

Name Data type P |Cardinality Description

Location string M 1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target- |string @) 0.1 Identifier of the target NEF (service) instance towards which

Nf-1d the request is redirected.

5.4.3.3.3.2 PUT

This method shall support the URI query parameters specified in table 5.4.3.3.3.2-1.

Table 5.4.3.3.3.2-1: URI query parameters supported by the PUT method on this resource

Name

Data type

P |Cardinality

Description

n/a

This method shall support the request data structures specified in table 5.4.3.3.3.2-2 and the response data structures and
response codes specified in table 5.4.3.3.3.2-3.

Table 5.4.3.3.3.2-2: Data structures supported by the PUT Request Body on this resource

Data type

P

Cardinality

Description

EcsAddrCfginfoS
ub

M

1

Modify an existing subscription to ECS Address Configuration Information.

Table 5.4.3.3.3.2-3: Data structures supported by the PUT Response Body on this resource

Data type P |Cardinality Response Description
codes
EcsAddrCfginfoS | M |1 200 OK The subscription was updated successfully.
ub
n/a 204 No Content  [The subscription has been successfully updated and no
content is returned in the response body.
RedirectRespons | O |[0..1 307 Temporary Temporary redirection, during subscription retrieval.
e Redirect
(NOTE 2)
RedirectRespons [ O |(0..1 308 Permanent  |Permanent redirection, during subscription retrieval.
e Redirect
(NOTE 2)

NOTE 1:

NOTE 2:

The mandatory HTTP error status codes for the PUT method listed in table 5.2.7.1-1 of 3GPP TS 29.500 [4]
also apply.
The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4)).
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Table 5.4.3.3.3.2-4: Headers supported by the 307 Response Code on this resource

Name Data type P |Cardinality Description
Location string M 1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.
3gpp-Shi-Target-  |string (0] 0.1 Identifier of the target NEF (service) instance towards which
Nf-1d the request is redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

Table 5.4.3.3.3.2-5: Headers supported by the 308 Response Code on this resource

Name Data type P |Cardinality Description

Location string M 1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target-  |string o 0.1 Identifier of the target NEF (service) instance towards which

Nf-1d the request is redirected.

5.4.3.3.3.3 DELETE

This method shall support the URI query parameters specified in table 5.4.3.3.3.3-1.

Table 5.4.3.3.3.3-1: URI query parameters supported by the DELETE method on this resource

Name Data type P | Cardinality Description

n/a

This method shall support the request data structures specified in table 5.4.3.3.3.3-2 and the response data structures and
response codes specified in table 5.4.3.3.3.3-3.

Table 5.4.3.3.3.3-2: Data structures supported by the DELETE Request Body on this resource

Data type P | Cardinality Description

n/a

Table 5.4.3.3.3.3-3: Data structures supported by the DELETE Response Body on this resource

Data type P | Cardinality Response codes Description

n/a 204 No Content Successful case. The Individual ECS Address
Configuration Information Subscription resource
matching the subscriptionld was deleted.

RedirectResponse |O 0.1 307 Temporary Temporary redirection, during subscription termination.
Redirect
(NOTE 2)
RedirectResponse [O 0.1 308 Permanent Permanent redirection, during subscription termination.
Redirect
(NOTE 2)

NOTE 1: The mandatory HTTP error status code for the DELETE method listed in table 5.4.7.1-1 of
3GPP TS 29.500 [4] also apply.

NOTE 2: The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4)).
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Table 5.4.3.3.3.3-4: Headers supported by the 307 Response Code on this resource

Name

Data type

Cardinality

Description

Location

string

P
M

1

An alternative URI of the resource located in an alternative
NEF (service) instance towards which the request is
redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target-
Nf-1d

string

0.1

Identifier of the target NEF (service) instance towards which
the request is redirected.

Table 5.4.3.3.3.3-5: Headers supported by the 308 Response Code on this resource

Name Data type P | Cardinality Description

Location string M 1 An alternative URI of the resource located in an alternative
NEF (service) instance towards which the request is
redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target- |string @) 0.1 Identifier of the target NEF (service) instance towards which

Nf-1d the request is redirected.

543334 PATCH

This method shall support the URI query parameters specified in table 5.4.3.3.3.4-1.

Table 5.4.3.3.3.4-1: URI query parameters supported by the PATCH method on this resource

Name

Data type

P

Cardinality

Description

n/a

This method shall support the request data structures specified in table 5.4.3.3.3.4-2 and the response data structures and

response codes specified in table 5.4.3.3.3.4-3.

Table 5.4.3.3.3.4-2: Data structures supported by the PATCH Request Body on this resource

Data type

P | Cardinality

Description

EcsAddrCfginfoS
ubPatch

M |1

Partially modify an existing subscription to ECS Address Configuration

Information.
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Table 5.4.3.3.3.4-3: Data structures supported by the PATCH Response Body on this resource

Data type P |Cardinality Response Description
codes
EcsAddrCfginfoS | M |1 200 OK The subscription was updated successfully.
ub
n/a 204 No Content  [The subscription has been successfully updated and no
content is returned in the response body.
RedirectRespons [ O |[0..1 307 Temporary Temporary redirection, during subscription retrieval.
e Redirect
(NOTE 2)
RedirectRespons [ O |0..1 308 Permanent  |Permanent redirection, during subscription retrieval.
e Redirect
(NOTE 2)
NOTE 1: The mandatory HTTP error status codes for the PATCH method listed in table 5.2.7.1-1 of
3GPP TS 29.500 [4] also apply.
NOTE 2: The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4]).

Table 5.4.3.3.3.4-4: Headers supported by the 307 Response Code on this resource

Name Data type P | Cardinality Description
Location string M 1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.
3gpp-Shi-Target-  |string (0] 0.1 Identifier of the target NEF (service) instance towards which
Nf-1d the request is redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

Table 5.4.3.3.3.4-5: Headers supported by the 308 Response Code on this resource

Name Data type P |Cardinality Description
Location string M 1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of

3GPP TS 29.500 [4].

3gpp-Shi-Target- |string @) 0.1 Identifier of the target NEF (service) instance towards which
Nf-I1d the request is redirected.

5.4.4 Custom Operations without associated resources

None.
545 Notifications

5451 General
Notifications shall comply to clause 6.2 of 3GPP TS 29.500 [4] and clause 4.6.2.3 of 3GPP TS 29.501 [5].
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Table 5.4.5.1-1: Notifications overview

Notification Callback URI HTTP method_or custom Description
operation (service operation)
Event Notification {notifUri} POST Provides ECS Address Configuration
Information.
5.45.2 ECS Address Configuration Information Notification
545.4.1 Description

The ECS Address Configuration Information Notification is used by the NEF to report the observed ECS Address
Configuration Information to an NF service consumer that has subscribed to such Notifications.

545472 Target URI
The Natification URI " {notifUri}" shall be used with the callback URI variables defined in table 5.4.5.4.2-1.

Table 5.4.5.4.2-1: Callback URI variables for this resource

Name Data type Definition
notifUri Uri The Notification URI as assigned by the NF service consumer during the
subscription service operation and described within the EcsAddrCfginfoSub data
type.
54.5.4.3 Standard Methods
545431 POST

This method shall support the request data structures specified in table 5.4.5.4.3.1-1 and the response data structures and
response codes specified in table 5.4.5.4.3.1-2.

Table 5.4.5.4.3.1-1: Data structures supported by the POST Request Body on this resource

Data type P | Cardinality Description

EcsAddrCfglinfoNotification M 1 Provides the ECS Address Configuration Information.

Table 5.4.5.4.3.1-2: Data structures supported by the POST Response Body on this resource

Data type P | Cardinality Response Description
codes
n/a 204 No Content |The receipt of the Notification is acknowledged.
RedirectResponse (0] 0.1 307 Temporary |Temporary redirection, during notification.
Redirect
(NOTE 2)
RedirectResponse (e} 0..1 308 Permanent |Permanent redirection, during notification.
Redirect
(NOTE 2)
NOTE 1: The mandatory HTTP error status codes for the POST method listed in table 5.4.7.1-1 of
3GPP TS 29.500 [4] also apply.
NOTE 2: The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4)).
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Table 5.4.5.4.3.1-3: Headers supported by the 307 Response Code on this resource

Name Data type P |Cardinality Description

Location string M 1 An alternative URI representing the end point of an alternative
NF consumer (service) instance towards which the notification
should be redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target- |string @) 0.1 Identifier of the target NF (service) instance towards which the

Nf-1d notification request is redirected.

Table 5.4.5.4.3.1-4: Headers supported by the 308 Response Code on this resource
Name Data type P | Cardinality Description

Location string M 1 An alternative URI representing the end point of an alternative
NF consumer (service) instance towards which the notification
should be redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target- |string @) 0.1 Identifier of the target NF (service) instance towards which the

Nf-1d notification request is redirected.

5.4.6 Data Model

5.46.1 General

This clause specifies the application data model supported by the API.

Table 5.4.6.1-1 specifies the data types defined for the Nnef_ECSAddress service based interface protocol.

Table 5.4.6.1-1: Nnef _ECSAddress specific Data Types

Data type Section Description Applicability
defined

EcsAddrCfginfoNotification |5.4.6.2.3 Contains ECS Address Configuration
Information for notification.

EcsAddrCfginfoSub 5.4.6.2.2 Contains ECS Address Configuration
Information subscription data.

EcsAddrCfginfoSubPatch |5.4.6.2.4 Contains the updated ECS Address
Configuration Information subscription
data.

Table 5.4.6.1-2 specifies data types re-used by the Nnef_ECSAddress 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 Nnef ECSAddress service based interface.
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Table 5.4.6.1-2: Nnef _ECSAddress re-used Data Types

Data type Reference Comments Applicability
Dnn 3GPP TS 29.571 [16] Identifies the DNN.
Contains ECS Address
EcsAddrinfo 3GPP TS 29.522 [15] Configuration Information.
RedirectResponse 3GPP TS 29.571 [16] Contains redirection related
information.
Snssai 3GPP TS 29.571 [16] Identifies a Single Network
Slice Selection Assistance
Information.
SupportedFeatures 3GPP TS 29.571 [16] Indicates the features
supported.
Uri 3GPP TS 29.571 [16] Contains a URI.
5.4.6.2 Structured data types
54.6.2.1 Introduction
This clause defines the structures to be used in resource representations.
5.4.6.2.2 Type: EcsAddrCfginfoSub
Table 5.4.6.2.2-1: Definition of type EcsAddrCfginfoSub
Attribute name Data type P |Cardinality Description Applicability
notifUri Uri M |1 URI provided by the NF service
consumer indicating where to receive the
subscribed notifications from the NEF.
notifCorrld string M |1 Notification correlation identifier.
dnns array(Dnn) O |1.N Each element identifies a DNN.
snssais array(Snssai) O |1.N Each element identifies an internal slice.
immRepind boolean O (0.1 Indication of immediate reporting. If
included, when it is set to true it indicates
immediate reporting of the subscribed
events, if available. Otherwise, reporting
will occur when the event is met.
immReports array(EcsAddrCfgl [ O [1..N Contains the ECS Address Configuration
nfoNotification) Information that match this subscription.
It may be included only in the POST (or
PUT/PATCH) response body of a
subscription creation (or modification),
and only if the "immReplInd" attribute is
set to "true” in the corresponding HTTP
request.
supportedFeatures |SupportedFeatures | C (0..1 Used to negotiate the applicability of the
optional features. This attribute shall be
provided in the POST request and in the
response of successful resource
creation.
5.4.6.2.3 Type: EcsAddrCfginfoNotification

Table 5.4.6.2.3-1: Definition of type EcsAddrCfgIinfoNotification

Attribute name Data type P |Cardinality Description Applicability
notifCorrld string M |1 Notification correlation identifier.
ecsAddrCfginfo array(EcsAddrinfo) | M |1..N Contains the ECS Address Configuration
Information.
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5.46.2.4 Type: EcsAddrCfginfoSubPatch

Table 5.4.6.2.4-1: Definition of type EcsAddrCfginfoSubPatch

Attribute name Data type P |Cardinality Description Applicability
notifUri Uri O |0..1 URI provided by the NF service
consumer indicating where to receive
the subscribed notifications from the
NEF.
notifCorrld string O |0..1 Notification correlation identifier.
dnns array(Dnn) O |1..N Each updated element identifies a DNN.
snssais array(Snssai) O [1.N Each updated element identifies an
internal slice.
immRepind boolean O (0.1 Indication of immediate reporting. If
included, when it is set to true it
indicates immediate reporting of the
subscribed events, if available.
Otherwise, reporting will occur when the
event is met.
5.4.6.3 Simple data types and enumerations
54.6.3.1 Introduction

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

previous clauses.

5.4.6.3.2

Simple data types

The simple data types defined in table 5.4.6.3.2-1 shall be supported.

Table 5.4.6.3.2-1: Simple data types

Type Name Type Definition Description Applicability

5.4.7 Error Handling

5471 General

For the Nnef_ECSAddress API, HTTP error responses shall be supported as specified in clause 4.8 of

3GPP TS 29.501 [5]. Protocol errors and application errors specified in table 5.4.7.2-1 of 3GPP TS 29.500 [4] shall be
supported for an HTTP method if the corresponding HT TP status codes are specified as mandatory for that HTTP
method in table 5.4.7.1-1 of 3GPP TS 29.500 [4].

In addition, the requirements in the following clauses are applicable for the Nnef ECSAddress API.

54.7.2 Protocol Errors

No specific procedures for the Nnef_ ECSAddress service are specified.

5.4.7.3

The application errors defined for the Nnef_ECSAddress service are listed in Table 5.4.7.3-1.

Application Errors
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Table 5.4.7.3-1: Application errors

Application Error HTTP status code Description

5.4.8 Feature negotiation

The optional featuresin table 5.4.8-1 are defined for the Nnef_ ECSAddress API. They shall be negotiated using the
extensibility mechanism defined in clause 6.6 of 3GPP TS 29.500 [4].

Table 5.4.8-1: Supported Features

Feature number Feature Name Description

5.4.9 Security

Asindicated in 3GPP TS 33.501 [8] and 3GPP TS 29.500 [4], the access to the Nnef ECSAddress API may be
authorized by means of the Oauth2 protocol (see IETF RFC 6749 [9]), based on local configuration, using the “ Client
Credentials’ authorization grant, where the NRF (see 3GPP TS 29.510 [10]) plays the role of the authorization server.

If OCauth2 is used, an NF Service Consumer, prior to consuming services offered by the Nnef_ ECSAddress AP, shall
obtain a"token" from the authorization server, by invoking the Access Token Request service, as described in
3GPPTS29.510[10], clause 5.4.2.2.

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

The Nnef_ECSAddress API defines a single scope "nnef-ecs-addr-cfg-info" for the entire service, and it does not define
any additional scopes at resource or operation level.

5.5 Nnef DNAIMapping Service API

551 Introduction

The Nnef_DNAIMapping service shall use the Nnef_DNAIMapping API.

The APl URI of the Nnef_DNAIMapping API shall be:
{apiRoot}/<apiName>/<apiVersion>

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

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

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

The <apiName> shall be "nnef-dnai-mapping".

The <apiVersion> shall be"v1".

The <api SpecificResourceUriPart> shall be set as described in clause 5.5.3.
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55.2 Usage of HTTP

5.5.2.1 General
HTTP/2, IETF RFC 9113 [11], shall be used as specified in clause 5 of 3GPP TS 29.500 [4].
HTTP/2 shall be transported as specified in clause 5.6 of 3GPP TS 29.500 [4].

The OpenAPI [6] specification of HTTP messages and content bodies for the Nnef_DNAIMapping API iscontained in
Annex A.6.

5522 HTTP standard headers

55.2.2.1 General

See clause 5.6.2 of 3GPP TS 29.500 [4] for the usage of HTTP standard headers.

5.5.2.2.2 Content type

JSON, IETF RFC 8259 [12], shall be used as content type of the HT TP bodies specified in the present specification as
specified in clause 5.6 of 3GPP TS 29.500 [4]. The use of the JSON format shall be signalled by the content type
"application/json”.

"Problem Details' JSON object shall be used to indicate additional details of the error in aHTTP response body and
shall be signalled by the content type " application/problem+json”, as defined in IETF RFC 9457 [13].

5523 HTTP custom headers

The Nnef_DNAIMapping API shall support mandatory HT TP custom header fields specified in clause 5.6.3.2 of
3GPP TS 29.500 [4] and may support HTTP custom header fields specified in clause 5.6.3.3 of 3GPP TS 29.500 [4].

In this Release of the specification, no specific custom headers are defined for the Nnef_DNAIMapping API.
55.3 Resources

553.1 Overview

This clause describes the structure for the Resource URIs and the resources and methods used for the service.

Figure 5.5.3.1-1 depicts the resource URIs structure for the Nnef_DNAIMapping API.

{apiRoot}/nnef-dnai-mapping/<apiVersion>

/subscriptions ]

—[/{subscriptionld} ]

Figure 5.5.3.1-1: Resource URI structure of the Nnef_DNAIMapping API

Table 5.5.3.1-1 provides an overview of the resources and applicable HTTP methods.
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Table 5.5.3.1-1: Resources and methods overview

HTTP method or

Resource name Resource URI custom Description
operation
DNAI Mapping /subscriptions POST Creates a subscription to
Subscriptions notifications of DNAI Mapping, i.e.

creation of an Individual DNAI
Mapping Subscription resource.

Individual DNAI Mapping /subscriptions/{subscriptionld} [GET Reads a subscription to Individual
Subscription DNAI Mapping.
DELETE Delete an individual subscription to

notifications of DNAI Mapping.

5.5.3.2 Resource: DNAI Mapping Subscriptions

5.5.3.2.1 Description

The resource represents the collection of DNAI Mapping subscriptions of the Nnef_DNAIMapping service. It allows
NF service consumers to create a new subscription to notifications on DNAI Mapping.

5.5.3.2.2 Resource Definition
Resource URI: {apiRoot}/nnef-dnai-mapping/<apiVer sion>/subscriptions

This resource shall support the resource URI variables defined in table 5.5.3.2.2-1.

Table 5.5.3.2.2-1: Resource URI variables for this resource

Name Data type Definition
apiRoot string See clause 5.5.1
5.5.3.2.3 Resource Standard Methods
5.5.3.23.1 POST

This method shall support the URI query parameters specified in table 5.5.3.2.3.1-1.

Table 5.5.3.2.3.1-1: URI query parameters supported by the POST method on this resource

Name Data type P |Cardinality Description Applicability

n/a

This method shall support the request data structures specified in table 5.5.3.2.3.1-2 and the response data structures and

response codes specified in table 5.5.3.2.3.1-3.

Table 5.5.3.2.3.1-2: Data structures supported by the POST Request Body on this resource

Data type P | Cardinality Description

DnaiMapSub M 1 Contains the information required for the creation of a new Individual DNAI
Mapping Subscription resource.
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Table 5.5.3.2.3.1-3: Data structures supported by the POST Response Body on this resource

Data type P | Cardinality | Response Description
Codes
DnaiMapSub M 1 201 Contains the representation of the Individual DNAI Mapping
Created Subscription resource.
NOTE: The mandatory HTTP error status code for the POST method listed in table 5.6.7.1-1 of 3GPP TS 29.500 [4]
also apply.

Table 5.5.3.2.3.1-4: Headers supported by the 201 Response Code on this resource

Name Data type P |Cardinality Description
Location string M 1 Contains the URI of the newly created resource, according to
the structure:
{apiRoot}/nnef-dnai-
mapping/<apiVersion>/subscriptions/{subscriptionid}

5.5.3.3 Resource: Individual DNAI Mapping Subscription

5.5.3.3.1 Description

The resource represents an individual DNAI Mapping subscription of the Nnef DNAIMapping service. It allows NF
service consumers to subscribe/unsubscribe DNAI Mapping information, and allows the NEF to notify DNAI Mapping
Information to the NF service consumer.

5.5.3.3.2 Resource Definition
Resource URI: {apiRoot}/nnef-dnai-mapping/<apiVer sion>/subscriptions/{subscriptionl d}

This resource shall support the resource URI variables defined in table 5.5.3.3.2-1.

Table 5.5.3.3.2-1: Resource URI variables for this resource

Name Data type Definition
apiRoot string See clause 5.5.1.
subscriptionld |string Identifier of the subscription.
5.5.3.3.3 Resource Standard Methods
55.3.331 GET

This method shall support the URI query parameters specified in table 5.5.3.3.3.1-1.

Table 5.5.3.3.3.1-1: URI query parameters supported by the GET method on this resource

Name Data type P Cardinality Description

n/a

This method shall support the request data structures specified in table 5.5.3.3.3.1-2 and the response data structures and
response codes specified in table 5.5.3.3.3.1-3.

Table 5.5.3.3.3.1-2: Data structures supported by the GET Request Body on this resource

Data type P | Cardinality Description

n/a
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Table 5.5.3.3.3.1-3: Data structures supported by the GET Response Body on this resource

Data type P |Cardinality [ Response codes Description
DnaiMapSub M 1 200 OK The subscription information is returned.
RedirectResponse (0] 0.1 307 Temporary Temporary redirection, during subscription retrieval.
Redirect
(NOTE 2)
RedirectResponse (0] 0.1 308 Permanent Permanent redirection, during subscription retrieval.
Redirect
(NOTE 2)
NOTE 1: The mandatory HTTP error status codes for the GET method listed in table 5.6.7.1-1 of 3GPP TS 29.500 [4]
also apply.
NOTE 2: The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4)).

Table 5.5.3.3.3.1-4: Headers supported by the 307 Response Code on this resource

Name Data type P |Cardinality Description
Location string M 1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.
3gpp-Shi-Target- |string @) 0.1 Identifier of the target NEF (service) instance towards which
Nf-1d the request is redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

Table 5.5.3.3.3.1-5: Headers supported by the 308 Response Code on this resource

Name Data type P |Cardinality Description

Location string M 1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target-  |string (0] 0.1 Identifier of the target NEF (service) instance towards which

Nf-I1d the request is redirected.

5.5.3.3.3.2 DELETE

This method shall support the URI query parameters specified in table 5.5.3.3.3.2-1.

Table 5.5.3.3.3.2-1: URI query parameters supported by the DELETE method on this resource

Name Data type P | Cardinality Description

n/a

This method shall support the request data structures specified in table 5.5.3.3.3.2-2 and the response data structures and
response codes specified in table 5.5.3.3.3.2-3.

Table 5.5.3.3.3.2-2: Data structures supported by the DELETE Request Body on this resource

Data type P | Cardinality Description

n/a
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Table 5.5.3.3.3.2-3: Data structures supported by the DELETE Response Body on this resource

Data type P | Cardinality Response codes Description
n/a 204 No Content Successful case. The Individual DNAI Mapping
Subscription resource matching the subscriptionld was
deleted.
RedirectResponse |O 0.1 307 Temporary Temporary redirection, during subscription termination.
Redirect
(NOTE 2)
RedirectResponse |O 0.1 308 Permanent Permanent redirection, during subscription termination.
Redirect
(NOTE 2)
NOTE 1: The mandatory HTTP error status code for the DELETE method listed in table 5.6.7.1-1 of
3GPP TS 29.500 [4] also apply.
NOTE 2: The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4)).

Table 5.5.3.3.3.2-4: Headers supported by the 307 Response Code on this resource

Name Data type P |Cardinality Description
Location string M 1 An alternative URI of the resource located in an alternative
NEF (service) instance towards which the request is
redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of

3GPP TS 29.500 [4].

3gpp-Shi-Target-  |string (0] 0.1 Identifier of the target NEF (service) instance towards which
Nf-I1d the request is redirected.

Table 5.5.3.3.3.2-5: Headers supported by the 308 Response Code on this resource

Name Data type P |Cardinality Description
Location string M 1 An alternative URI of the resource located in an alternative
NEF (service) instance towards which the request is
redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of

3GPP TS 29.500 [4].

3gpp-Shi-Target- |string @) 0.1 Identifier of the target NEF (service) instance towards which
Nf-1d the request is redirected.

5.5.4  Custom Operations without associated resources

None.
555 Notifications

5551 General
Notifications shall comply to clause 6.2 of 3GPP TS 29.500 [4] and clause 4.6.2.3 of 3GPP TS 29.501 [5].
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Table 5.5.5.1-1: Notifications overview

Notification Callback URI HTTP method_or custom Description
operation (service operation)
Notification of the {notifUri} POST The update of the DNAI-EAS
update of DNAI-EAS address(es) information is notified to
address(es) the NF service consumer by the NEF.
information
555.2 DNAI Mapping Notification
5.5.5.2.1 Description

The DNAI Mapping Notification is used by the NEF to report the observed DNAI Mapping to an NF service consumer
that has subscribed to such Notifications.

5.5.5.2.2 Target URI
The Notification URI " {notifUri}" shall be used with the callback URI variables defined in table 5.5.5.2.2-1.

Table 5.5.5.2.2-1: Callback URI variables for this resource

Name Data type Definition

notifUri Uri The Notification URI as assigned by the NF service consumer during the
subscription service operation and described within the DnaiMapSub data type.

5.5.5.2.3 Standard Methods

555231 POST

This method shall support the request data structures specified in table 5.5.5.2.3.1-1 and the response data structures and
response codes specified in table 5.5.5.2.3.1-2.

Table 5.5.5.2.3.1-1: Data structures supported by the POST Request Body on this resource

Data type P | Cardinality Description
DnaiMapUpdateNotif M 1 Represents the update of the DNAI Mapping information to be
reported to the NF service consumer.

Table 5.5.5.2.3.1-2: Data structures supported by the POST Response Body on this resource

Data type P | Cardinality Response Description
codes
n/a 204 No Content |The receipt of the Notification is acknowledged.
RedirectResponse (0] 0.1 307 Temporary |Temporary redirection, during notification.
Redirect
(NOTE 2)
RedirectResponse (e} 0..1 308 Permanent |Permanent redirection, during notification.
Redirect
(NOTE 2)
NOTE 1: The mandatory HTTP error status codes for the POST method listed in table 5.6.7.1-1 of
3GPP TS 29.500 [4] also apply.
NOTE 2: The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4]).
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Table 5.5.5.2.3.1-3: Headers supported by the 307 Response Code on this resource

Name

Data type

Cardinality

Description

Location

string

P
M 1

An alternative URI representing the end point of an alternative
NF consumer (service) instance towards which the notification
should be redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target-
Nf-1d

string

0.1

Identifier of the target NF (service) instance towards which the
notification request is redirected.

Table 5.5.5.2.3.1-4: Headers supported by the 308 Response Code on this resource

Name Data type P | Cardinality Description

Location string M 1 An alternative URI representing the end point of an alternative
NF consumer (service) instance towards which the notification
should be redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target- |string @) 0.1 Identifier of the target NF (service) instance towards which the

Nf-1d notification request is redirected.

5.5.6 Data Model

5.5.6.1 General

This clause specifies the application data model supported by the API.

Table 5.5.6.1-1 specifies the data types defined for the Nnef_ DNAIMapping service based interface protocol.

Table 5.5.6.1-1: Nnef_DNAIMapping specific Data Types

Data type

Section
defined

Description Applicability

n/a

Table 5.5.6.1-2 specifies data types re-used by the Nnef_DNAIMapping 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 Nnef_DNAIMapping service based interface.

Table 5.5.6.1-2: Nnef _DNAIMapping re-used Data Types

Data type Reference Comments Applicability
DnaiMapSub 3GPP TS 29.522 [15] Represents DNAI Mapping
subscription data.
DnaiMapUpdateNotif 3GPP TS 29.522 [15] Represents the notification
data of the update of DNAI
Mapping information.

5.5.6.2

5.5.6.2.1

Structured data types

Introduction

This clause defines the structures to be used in resource representations.
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5.5.6.3 Simple data types and enumerations

5.5.6.3.1 Introduction

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

5.5.6.3.2 Simple data types
The simple data types defined in table 5.5.6.3.2-1 shall be supported.

Table 5.5.6.3.2-1: Simple data types

Type Name Type Definition Description Applicability

5.5.7 Error Handling

5571 General

For the Nnef_DNAIMapping API, HTTP error responses shall be supported as specified in clause 4.8 of

3GPP TS 29.501 [5]. Protocol errors and application errors specified in table 5.6.7.2-1 of 3GPP TS 29.500 [4] shall be
supported for an HTTP method if the corresponding HT TP status codes are specified as mandatory for that HTTP
method in table 5.6.7.1-1 of 3GPP TS 29.500 [4].

In addition, the requirements in the following clauses are applicable for the Nnef_DNAIMapping API.

55.7.2 Protocol Errors

No specific procedures for the Nnef_ DNAIMapping service are specified.

5.5.7.3 Application Errors
The application errors defined for the Nnef_DNAIMapping service are listed in Table 5.5.7.3-1.

Table 5.5.7.3-1: Application errors

Application Error HTTP status code Description

5.5.8 Feature negotiation

The optional featuresin table 5.5.8-1 are defined for the Nnef _DNAIMapping API. They shall be negotiated using the
extensibility mechanism defined in clause 6.6 of 3GPP TS 29.500 [4].

Table 5.5.8-1: Supported Features

Feature number Feature Name Description

55.9 Security

Asindicated in 3GPP TS 33.501 [8] and 3GPP TS 29.500 [4], the access to the Nnef_DNAIMapping APl may be
authorized by means of the Oauth2 protocol (see IETF RFC 6749 [9]), based on local configuration, using the “Client
Credentials’ authorization grant, where the NRF (see 3GPP TS 29.510 [10]) plays the role of the authorization server.
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If Oauth2 is used, an NF Service Consumer, prior to consuming services offered by the Nnef_DNAIMapping AP, shall
obtain a"token" from the authorization server, by invoking the Access Token Request service, as described in
3GPP TS 29.510[10Q], clause 5.4.2.2.

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

The Nnef_DNAIMapping API defines a single scope " nnef-dnai-mapping"” for the entire service, and it does not define
any additional scopes at resource or operation level.

5.6 Nnef UEId Service API

5.6.1 Introduction

The Nnef_UEId service shall usethe Nnef_UEId API.

The APl URI of the Nnef_UEId API shall be:
{apiRoot}/<apiName>/<apiVersion>

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

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

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

The <apiName> shall be "nnef-ueid".

The <apiVersion> shall be"v1".

The <api SpecificResourceUriPart> shall be set as described in clause 5.6.3 and clause 5.6.4.

5.6.2 Usage of HTTP

5.6.2.1 General
HTTP/2, IETF RFC 9113 [11], shall be used as specified in clause 5 of 3GPP TS 29.500 [4].
HTTP/2 shall be transported as specified in clause 5.3 of 3GPP TS 29.500 [4].

The OpenAPI [6] specification of HTTP messages and content bodies for the Nnef_UEId API iscontained in
Annex A.7.

56.2.2 HTTP standard headers

5.6.2.2.1 General

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

5.6.2.2.2 Content type

JSON, IETF RFC 8259 [12], shall be used as content type of the HTTP bodies specified in the present specification as
specified in clause 5.4 of 3GPP TS 29.500 [4]. The use of the JSON format shall be signalled by the content type
"application/json”.

"Problem Details' JSON object shall be used to indicate additional details of the error in aHTTP response body and
shall be signalled by the content type " application/problem+json”, as defined in IETF RFC 9457 [13].
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5.6.2.3 HTTP custom headers

The Nnef_UEId API shall support mandatory HT TP custom header fields specified in clause 5.2.3.2 of
3GPP TS 29.500 [4] and may support HTTP custom header fields specified in clause 5.2.3.3 of 3GPP TS 29.500 [4].

In this Release of the specification, no specific custom headers are defined for the Nnef_UEId API.

5.6.3 Resources

There are no resources defined for this API in this release of the specification.
5.6.4 Custom Operations without associated resources

564.1 Overview

The structure of the custom operation URIs of the Nnef_UEId API isshown in figure 5.6.4.1-1.

{apiRoot}/nnef-ueid/<apiVersion>

Figure 5.6.4.1-1: Custom operation URI structure of the Nnef_UEId API

Table 5.6.4.1-1 provides an overview of the custom operations and applicable HTTP methods defined for the
Nnef_UEId API.

Table 5.6.4.1-1: Custom operations without associated resources

Sl (CTpEEE ENE Custom operation URI Ma?r?:t?]?;"rp Description
fetch [fetch POST Fetch the internal UE identifier from
the H-NEF for the roaming UE.
UEIDMappingInfoRetrieval /get-ueid-mapping POST Get the UE ID Mapping information
from NEF.

5.6.4.2 Operation: Fetch

5.6.4.2.1 Description

The custom operation allows the NF service consumer (e.g. V-NEF) providing the external UE Identifier to fetch the
internal UE Identifier from the H-NEF for the roaming UE under the roaming agreement with the roaming partner(s).

5.6.4.2.2 Operation Definition

This operation shall support the response data structures and response codes specified in tables 5.6.4.2.2-1 and
5.6.4.2.2-2.
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Table 5.6.4.2.2-1: Data structures supported by the POST Request Body on this resource

Data type P | Cardinality Description

UeldReq M 1 Parameters to request to fetch the internal UE Identifier.

Table 5.6.4.2.2-2: Data structures supported by the POST Response Body on this resource

Data type P | Cardinality [ Response Description
codes
UeldInfo M 1 200 OK The requested internal UE Identifier was returned successfully.
n/a 204 No If the requested data does not exist, the NEF shall respond
Content with "204 No Content".
RedirectResponse | O 0.1 307 Temporary redirection, during fetch procedure.
Temporary
Redirect (NOTE 2)
RedirectResponse | O 0.1 308 Permanent redirection during fetch procedure.
Permanent
Redirect (NOTE 2)
NOTE 1: The mandatory HTTP error status code for the POST method listed in Table 5.2.7.1-1 of
3GPP TS 29.500 [4] also apply.
NOTE 2: The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4]).

Table 5.6.4.2.2-3: Headers supported by the 307 Response Code on this resource

Name Data type P |Cardinality Description
Location string M 1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the
request is redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].
3gpp-Shi-Target-Nf-Id [string (0] 0.1 Identifier of the NEF (service) instance towards which
the request is redirected.

Table 5.6.4.2.2-4: Headers supported by the 308 Response Code on this resource

Name Data type P |Cardinality Description
Location string M 1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the
request is redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].
3gpp-Shi-Target-Nf-Id [string (0] 0.1 Identifier of the NEF (service) instance towards which
the request is redirected.

5.6.4.3 Operation: UEIDMappinginfoRetrieval

5.6.4.3.1 Description

This custom operation allows the NF service consumer to retrieve UE ID mapping information from the NEF.

5.6.4.3.2 Operation Definition

This operation shall support the request data structures specified in table 5.6.4.3.2-1 and the response data structures and
response codes specified in table 5.6.4.3.2-2.
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Table 5.6.4.3.2-1: Data structures supported by the POST Request Body on this resource

Data type

P

Cardinality

Description

MapUeldinfo

M

1

Contains the parameters to request to retrieve the UE ID mapping

information.

Table 5.6.4.3.2-2: Data structures supported by the POST Response Body on this resource

Redirect

Data type P | Cardinality Response Description
Codes
MapUeldinfo M 1 200 OK Successful case. The requested UE ID mapping
information is returned.
n/a 204 No Content |Successful case. There is no UE ID mapping information
corresponding to the provided input parameters.
RedirectResponse | O 0.1 307 Temporary |Temporary redirection.
Redirect
(NOTE 2)
RedirectResponse | O 0.1 308 Permanent |Permanent redirection.

(NOTE 2)

NOTE 1: The mandatory HTTP error status code for the POST method listed in Table 5.2.7.1-1 of
3GPP TS 29.500 [4] also apply.

NOTE 2: The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4)]).
Table 5.6.4.3.2-3: Headers supported by the 307 Response Code on this resource
Name Data type P |Cardinality Description
Location string M 1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the
request is redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].
3gpp-Shi-Target-Nf-1d |string 0] 0.1 Contains the identifier of the NEF (service) instance

towards which the request is redirected.

Table 5.6.4.3.2-4: Headers supported by the 308 Response Code on this resource

Name Data type P |Cardinality Description
Location string M 1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the
request is redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].
3gpp-Shi-Target-Nf-1d |string 0] 0.1 Contains the identifier of the NEF (service) instance
towards which the request is redirected.
5.6.5 Notifications
None.
5.6.6 Data Model
5.6.6.1 General

This clause specifies the application data model supported by the API.
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Table 5.6.6.1-1 specifies the data types defined for the Nnef_UEId service-based interface protocol .

Table 5.6.6.1-1: Nnef_UEId specific Data Types

Data type Section Description Applicability
defined
MapUeldinfo 5.6.6.24 Contains the UE ID mapping information.
UeldReq 5.6.6.2.2 Contains the UE ID request information.
Ueldinfo 5.6.6.2.3 Contains the UE ID information.

Table 5.6.6.1-2 specifies data types re-used by the Nnef_UEId 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 Nnef UEId service based interface.

Table 5.6.6.1-2: Nnef_UEId re-used Data Types

| Data type | Reference | Comments | Applicability |
Applicationlayerld 3GPP TS 29.571 [16] Identifies an Application Layer
ID.
DnnSnssailnformation 3GPP TS 29.522 [15] Identifies a combination of
(DNN, S-NSSAI).
|Gpsi [3GPP TS 29.571 [16] [Identifies the GPSI of an UE. |
IpAddr 3GPP TS 29.571 [16] Identifes an UE IP address.
Supi 3GPP TS 29.571 [16] Identifies the SUPI of an UE.
SupportedFeatures 3GPP TS 29.571 [16] Indicates the supported
features.
5.6.6.2 Structured data types
5.6.6.2.1 Introduction

This clause defines the structures to be used in resource representations.

5.6.6.2.2 Type: UeldReq
Table 5.6.6.2.2-1: Definition of type UeldReq
Attribute name Data type P |Cardinality Description Applicability

gpsi Gpsi C |0..1 The GPSI of an UE.
(NOTE)

uePublpAddr IpAddr C |0.1 Identifies a UE public IP address.
(NOTE)

suppFeat SupportedFeatures | C |0..1 Contains the list of supported features

among the ones defined in clause 5.6.8.

This attribute shall be present only when
feature negotiation needs to take place.
NOTE: Only one of the "gpsi" or "uePublpAddr" attribute shall be present.
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Table 5.6.6.2.3-1: Definition of type UeldInfo

| Attributename |  Datatype

| P [cardinality |

Description

| Applicability |

hPImnDnnSnssai DnnSnssailnformat

on

@)

0.1

Identifies the HPLMN DNN and S-NSSAI
information of the HR-SBO Session.
This attribute may be provided if the
"uePvtlpAddr" attribute is present.

supi Supi

0.1

The SUPI of an UE.
(NOTE)

uePvtlpAddr IpAddr

0.1

Identifies a UE private IP address.

(NOTE)

suppFeat SupportedFeatures

0.1

Contains the list of supported features
among the ones defined in clause 5.6.8.

This attribute shall be present only when
feature negotiation needs to take place.

NOTE:

Only one of the "supi" or "uePvtlpAddr" attribute shall be present.

5.6.6.2.4

Type: MapUeldinfo

Table 5.6.6.2.4-1: Definition of type MapUeldInfo

Attribute name Data type

P

Cardinality

Description

Applicability

applLayerld Applicationlayerld

C

0.1

Identifies a Ranging/Sidelink Positioning-
enabled UE within the context of a
specific application.

This attribute shall be present in the UE
ID mapping information retrieval
response only if the "gpsi" attribute was
present in the corresponding request.

(NOTE)

gpsi Gpsi

0.1

Contains the GPSI of a UE.

This attribute shall be present in the UE
ID mapping information retrieval
response only if the "appLayerld”
attribute was present in the
corresponding request.

(NOTE)

suppFeat SupportedFeatures

Cc

0.1

Contains the list of supported features
among the ones defined in clause 5.6.8.

This attribute shall be present only when

feature negotiation needs to take place.

[NOTE:

These attributes are mutually exclusive. Either one of them shall be present.

5.6.6.3

5.6.6.3.1 Introduction

Simple data types and enumerations

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

previous clauses.

5.6.6.3.2 Simple data types

The simple data types defined in table 5.6.6.3.2-1 shall be supported.
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Table 5.6.6.3.2-1: Simple data types

Type Name Type Definition Description Applicability

5.6.7 Error Handling

5.6.7.1 General

For the Nnef_UEId API, HTTP error responses shall be supported as specified in clause 4.8 of 3GPP TS 29.501 [5].
Protocol errors and application errors specified in table 5.2.7.2-1 of 3GPP TS 29.500 [4] shall be supported for an
HTTP method if the corresponding HT TP status codes are specified as mandatory for that HTTP method in

table 5.2.7.1-1 of 3GPP TS 29.500 [4].

In addition, the requirements in the following clauses are applicable for the Nnef_UEId API.

5.6.7.2 Protocol Errors

No specific procedures for the Nnef_UEId service are specified.

5.6.7.3 Application Errors
The application errors defined for the Nnef_UEId service are listed in Table 5.6.7.3-1.

Table 5.6.7.3-1: Application errors

Application Error HTTP status code Description

5.6.8 Feature negotiation

The optional featuresin table 5.6.8-1 are defined for the Nnef_UEId API. They shall be negotiated using the
extensibility mechanism defined in clause 6.6 of 3GPP TS 29.500 [4].

Table 5.6.8-1: Supported Features

Feature number Feature Name Description

5.6.9 Security

Asindicated in 3GPP TS 33.501 [8] and 3GPP TS 29.500 [4], the accessto the Nnef_UEId APl may be authorized by
means of the Oauth2 protocol (see IETF RFC 6749 [9]), based on local configuration, using the “ Client Credentials’
authorization grant, where the NRF (see 3GPP TS 29.510 [10]) playsthe role of the authorization server.

If Oauth2 is used, an NF Service Consumer, prior to consuming services offered by the Nnef_UEId API, shall obtain a
"token" from the authorization server, by invoking the Access Token Request service, as described in
3GPPTS29.510[10], clause 5.4.2.2.

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

The Nnef_UEId API defines the following scopes for OAuth2 authorization as described in clause 4.10 of
3GPPTS29.501 [5].
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Table 5.6.9-1: OAuth2 scopes defined in Nnef_UEId API

Scope Description
"nnef-ueid” Access to the Nnef _UEId API
"nnef-ueid:fetch" Access to the Fetch custom operation.
"nnef-ueid:get-ueid-mapping" Access to UEIDMappingInfoRetrieval custom operation.

5.7 Nnef VFLInference Service API

571 Introduction

The Nnef_VFLInference service shall use the Nnef_VFLInference API.

The APl URI of the Nnef_VFLInference API shall be:
{apiRoot}/<apiName>/<apiVersion>

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

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

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

The <apiName> shall be "nnef-vfl-inference".

The <apiVersion> shall be"v1".

The <api SpecificResourceUriPart> shall be set as described in clause 5.7.3.
5.7.2 Usage of HTTP

5.7.2.1 General
HTTP/2, IETF RFC 9113 [11], shall be used as specified in clause 5 of 3GPP TS 29.500 [4].
HTTP/2 shall be transported as specified in clause 5.3 of 3GPP TS 29.500 [4].

The OpenAPI [6] specification of HTTP messages and content bodies for the Nnef_VFLInference API iscontained in
Annex A.

5722 HTTP standard headers

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

5.7.2.2.2 Content type

JSON, IETF RFC 8259 [12], shall be used as content type of the HTTP bodies specified in the present specification as
specified in clause 5.4 of 3GPP TS 29.500 [4]. The use of the JSON format shall be signalled by the content type
"application/json".

"Problem Details' JSON object shall be used to indicate additional details of the error in aHTTP response body and
shall be signalled by the content type " application/problem+json”, as defined in IETF RFC 9457 [13].
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5.7.2.3 HTTP custom headers

The Nnef_VFLInference API shall support mandatory HTTP custom header fields specified in clause 5.2.3.2 of
3GPP TS 29.500 [4] and may support HTTP custom header fields specified in clause 5.2.3.3 of 3GPP TS 29.500 [4].

In thisrelease of the specification, no specific custom headers are defined for the Nnef_VFLInference API.

57.3 Resources

5731 Resource Structure
This clause describes the structure for the Resource URIs and the resources and methods used for the service.

Figure 5.7.3.1-1 depicts the resource URIs structure for the Nnef_VFLInference API.

{apiRoot}/nnef-vfl-inference/<apiVersion>

/subscriptions ]

—[/{subscriptionld} ]

Figure 5.7.3.1-1: Resource URI structure of the Nnef_VFLInference API

Table 5.7.3.1-1 provides an overview of the resources and applicable HTTP methods.

Table 5.7.3.1-1: Resources and methods overview

HTTP
method
Resource name Resource URI or Description
custom
operation
VFL Inference Subscriptions |/subscriptions POST Creates a new Individual VFL
Inference Subscription resource.
Individual VFL Inference /subscriptions/{subscriptionld} GET Retrieves an existing Individual VFL
Subscription Inference Subscription identified by
subresource {subscriptionld}.
PUT Updates an existing Individual VFL

Inference Subscription identified by
subresource {subscriptionld}.
PATCH Modifies an existing Individual VFL
Inference Subscription identified by
subresource {subscriptionld}.
DELETE |Deletes an Individual VFL Inference
Subscription identified by
subresource {subscriptionld}.
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5.7.3.2 Resource: VFL Inference Subscriptions

5.7.3.2.1 Description
The VFL Inference Subscriptions resource represents all VFL Inference subscriptionsto the Nnef_V FLInference

service at agiven NEF. The resource allows an NF service consumer to create anew Individual VFL Inference
Subscription resource.

5.7.3.2.2 Resource Definition
Resource URI: {apiRoot}/nnef-vfl-infer ence/<apiVer sion>/subscriptions

This resource shall support the resource URI variables defined in table 5.7.3.2.2-1.

Table 5.7.3.2.2-1: Resource URI variables for this resource

Name Data type Definition
apiRoot string See clause 5.7.1
5.7.3.2.3 Resource Standard Methods
5.7.3.23.1 POST

This method shall support the URI query parameters specified in table 5.7.3.2.3.1-1.

Table 5.7.3.2.3.1-1: URI query parameters supported by the POST method on this resource

Name Data type P [Cardinality Description Applicability

n/a

This method shall support the request data structures specified in table 5.7.3.2.3.1-2 and the response data structures and
response codes specified in table 5.7.3.2.3.1-3.

Table 5.7.3.2.3.1-2: Data structures supported by the POST Request Body on this resource

Data type P | Cardinality Description
VflinferSub M |1 Creates a new Individual VFL Inference Subscription resource.

"exterGrouplds" and "gpsis" target VFL identities on " vflinferAnaSubs"
attribute under this structure are not applicable to this API.

Table 5.7.3.2.3.1-3: Data structures supported by the POST Response Body on this resource

Data type P | Cardinality | Response Description
codes
VflinferSub M |1 201 The creation of an Individual VFL Inference Subscription
Created resource is confirmed and a representation of that resource is
returned.
ProblemDetails O (0.1 403 (NOTE 2)
Forbidden
NOTE 1: The mandatory HTTP error status code for the POST method listed in table 5.2.7.1-1 of
3GPP TS 29.500 [4] also apply.
NOTE 2: Failure cases are described in clause 5.7.7.
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Table 5.7.3.2.3.1-4: Headers supported by the 201 Response Code on this resource

Name Data type P |Cardinality Description
Location string M |1 Contains the URI of the newly created resource, according to
the structure: {apiRoot}/nnef-vfl-
inference/<apiVersion>/subscriptions/{subscriptionid}
5.7.3.2.4 Resource Custom Operations

None in this release of the specification.

5.7.3.3

5.7.3.3.1

Resource: Individual VFL Inference Subscription

Description

The Individual VFL Inference Subscription resource represents a single VFL inference subscription to the
Nnef_VFLInference service at agiven NEF. It allows NF service consumers to read/modify/cancel a subscription to
notifications on application or user related event(s).

5.7.3.3.2

Resource definition

Resource URI: {apiRoot}/nnef-vfl-infer ence/<apiVer sion>/subscriptions/{subscriptionl d}

This resource shall support the resource URI variables defined in table 5.7.3.3.2- 1.

Table 5.7.3.3.2-1: Resource URI variables for this resource

Name Data type Definition
apiRoot string See clause 5.7.1
subscriptionld [string Identifies a subscription to the Nnef_VFLInference service.

5.7.3.3.3

5.7.3.3.3.1

Resource Standard Methods

GET

This method shall support the URI query parameters specified in table 5.7.3.3.3.1-1.

Table 5.7.3.3.3.1-1: URI query parameters supported by the GET method on this resource

Name

Data type

P

Cardinality

Description

supp-feat

SupportedFeatures

O

0.1

The features supported by the NF service consumer.

This method shall support the request data structures specified in table 5.7.3.3.3.1-2 and the response data structures and
response codes specified in table 5.7.3.3.3.1-3.

Table 5.7.3.3.3.1-2: Data structures supported by the GET Request Body on this resource

Data type

P | Cardinality

Description

n/a
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Table 5.7.3.3.3.1-3: Data structures supported by the GET Response Body on this resource

Data type P |Cardinality | Response codes Description
VflinferSub M |1 200 OK Contains the representation of the Individual VFL
Inference Subscription resource.
RedirectResponse O |0.1 307 Temporary Temporary redirection, during subscription retrieval.
Redirect Applicable if the feature "ES3XX" is supported.
(NOTE 2)
RedirectResponse O |0.1 308 Permanent Permanent redirection, during subscription retrieval.
Redirect Applicable if the feature "ES3XX" is supported.
(NOTE 2)
NOTE 1: The mandatory HTTP error status codes for the GET method listed in table 5.2.7.1-1 of
3GPP TS 29.500 [4] also apply.
NOTE 2: The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4)).
Table 5.7.3.3.3.1-4: Headers supported by the 307 Response Code on this resource
Name Data type P |Cardinality Description
Location string M |1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].
3gpp-Shi-Target- |[string O (0.1 Identifier of the target NEF (service) instance towards which
Nf-1d the request is redirected.

Table 5.7.3.3.3.1-5: Headers supported by the 308 Response Code on this resource

Name Data type P |Cardinality Description

Location string M |1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target- |[string O (0.1 Identifier of the target NEF (service) instance towards which

Nf-I1d the request is redirected.

5.7.3.3.3.2 PUT

This method shall support the URI query parameters specified in table 5.7.3.3.3.2-1.

Table 5.7.3.3.3.2-1: URI query parameters supported by the PUT method on this resource

Name

Data type P

Cardinality

Description

n/a

This method shall support the request data structures specified in table 5.7.3.3.3.2-2 and the response data structures and

response codes specified in table 5.7.3.3.3.2-3.

Table 5.7.3.3.3.2-2: Data structures supported by the PUT Request Body on this resource

Data type

ETSI TS 129 591 V19.7.0 (2026-07)

P | Cardinality

Description

VflinferSub

M

1

Parameters to replace a subscription to NEF VFL Subscription resource.
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Table 5.7.3.3.3.2-3: Data structures supported by the PUT Response Body on this resource

Data type P |Cardinality |Response codes Description
VflinferSub M 1 200 OK Successful case.
The Individual VFL Inference Subscription resource
was modified and a representation is returned.
"exterGrouplds" and "gpsis" target VFL identities on "
vilinferAnaSub" attribute under this structure are not
applicable to this API.
n/a 204 No Content Successful case.
The Individual VFL Inference Subscription resource
was modified.
RedirectResponse (0] 0.1 307 Temporary Temporary redirection, during subscription
Redirect modification.
(NOTE 3)
RedirectResponse (0] 0..1 308 Permanent Permanent redirection, during subscription
Redirect modification.
(NOTE 3)
ProblemDetails @) 0.1 403 Forbidden (NOTE 2)

NOTE 1: The mandatory HTTP error status codes for the PUT method listed in table 5.2.7.1-1 of 3GPP TS 29.500 [4]
also apply.
NOTE 2: Failure cases are described in clause 5.7.7.
NOTE 3: The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4]).
Table 5.7.3.3.3.2-4: Headers supported by the 307 Response Code on this resource
Name Data type P |Cardinality Description
Location string M |1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].
3gpp-Shi-Target- [string O |0..1 Contains the identifier of the target NF (service) instance
Nf-I1d towards which the request is redirected.

Table 5.7.3.3.3.2-5: Headers supported by the 308 Response Code on this resource

Name Data type P |Cardinality Description

Location string M |1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target- [string O |0..1 Contains the identifier of the target NF (service) instance

Nf-I1d towards which the request is redirected.

5.7.3.3.3.3 PATCH

This method shall support the URI query parameters specified in table 5.7.3.3.3.3-1.

Table 5.7.3.3.3.3-1: URI query parameters supported by the PATCH method on this resource

Name

Data type

P

Cardinality

Description

n/a
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This method shall support the request data structures specified in table 5.7.3.3.3.3-2 and the response data structures and
response codes specified in table 5.7.3.3.3.3-3.

Table 5.7.3.3.3.3-2: Data structures supported by the PATCH Request Body on this resource

Data type

P

Cardinality

Description

VflinferSubPatch

M

1

Partially modify an existing subscription to VFL Inference events.

Table 5.7.3.3.3.3-3: Data structures supported by the PATCH Response Body on this resource

Data type P |Cardinality Response Description
codes

VflinferSub M |1 200 OK The Individual VFL Inference Subscription resource was
partial modified successfully and a representation of that
resource is returned.

n/a 204 No Content  [The Individual VFL Inference Subscription resource was
partial modified successfully.and no content is returned in
the response body.

RedirectRespons [ O (0.1 307 Temporary Temporary redirection, during subscription retrieval.

e Redirect
(NOTE 2)

RedirectRespons [ O |0..1 308 Permanent  |Permanent redirection, during subscription retrieval.

e Redirect
(NOTE 2)

ProblemDetails O [0.1 403 Forbidden (NOTE 3)

NOTE 1: The mandatory HTTP error status codes for the PATCH method listed in table 5.2.7.1-1 of

3GPP TS 29.500 [4] also apply.
NOTE 2: The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4]).
NOTE 3: Failure cases are described in clause 5.7.7.
Table 5.7.3.3.3.3-4: Headers supported by the 307 Response Code on this resource
Name Data type P |Cardinality Description
Location string M 1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.
3gpp-Shi-Target- |string @) 0.1 Identifier of the target NEF (service) instance towards which

Nf-1d

the request is redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

Table 5.7.3.3.3.3-5: Headers supported by the 308 Response Code on this resource

Name Data type P |Cardinality Description

Location string M 1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target-  |string (0] 0.1 Identifier of the target NEF (service) instance towards which

Nf-I1d the request is redirected.

5.7.3.3.34 DELETE

This method shall support the URI query parameters specified in table 5.7.3.3.3.4-1.
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Table 5.7.3.3.3.4-1: URI query parameters supported by the DELETE method on this resource

Name Data type P | Cardinality Description

n/a

This method shall support the request data structures specified in table 5.7.3.3.3.4-2 and the response data structures and
response codes specified in table 5.7.3.3.3.4-3.

Table 5.7.3.3.3.4-2: Data structures supported by the DELETE Request Body on this resource

Data type P | Cardinality Description

n/a

Table 5.7.3.3.3.4-3: Data structures supported by the DELETE Response Body on this resource

Data type P | Cardinality Response codes Description
n/a 204 No Content Successful case. The Individual VFL Inference
Subscription resource matching the subscriptionld was
deleted.
RedirectResponse |O 0.1 307 Temporary Temporary redirection, during subscription termination.
Redirect (NOTE 2)
RedirectResponse |O 0.1 308 Permanent Permanent redirection, during subscription termination.
Redirect
(NOTE 2)
NOTE 1: The mandatory HTTP error status code for the DELETE method listed in table 5.2.7.1-1 of
3GPP TS 29.500 [4] also apply.
NOTE 2: The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4)).

Table 5.7.3.3.3.4-4: Headers supported by the 307 Response Code on this resource

Name Data type P |Cardinality Description
Location string M |1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of

3GPP TS 29.500 [4].

3gpp-Shi-Target- |[string O (0.1 Identifier of the target NEF (service) instance towards which
Nf-1d the request is redirected.

Table 5.7.3.3.3.4-5: Headers supported by the 308 Response Code on this resource

Name Data type P |Cardinality Description
Location string M |1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target- [string O (0.1 Identifier of the target NEF (service) instance towards which
Nf-1d the request is redirected.
5.7.3.34 Resource Standard Methods

None in this release of the specification.
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5.7.4 Custom Operations without associated resources

None in this release of the specification.
5.7.5 Notifications

5.75.1 General

Notifications shall comply to clause 6.2 of 3GPP TS 29.500 [4] and clause 4.6.2.3 of 3GPP TS 29.501 [5].

Table 5.7.5.1-1: Notifications overview

Notification HTTP method or custom Description
cetllofielz Wi operation (service operation)
Event Notification {notifUri} POST Reports one or several observed
Events.
5.75.2 VFL Inference Event Notification
5.75.2.1 Description

The VFL Inference Event Notification is used by the NEF to report one or several observed VFL Inference Eventsto a
NF service consumer that has subscribed to such Notifications via the Individual VFL Inference Subscription Resource.

5.75.2.2 Operation Definition
Callback URI: {notifUri}

The operation shall support the callback URI variables defined in table 5.7.5.2.2- 1, the request data structures specified
intable 5.7.5.2.2-2 and the response data structure and response codes specified in table 5.7.5.2.2-3.

Table 5.7.5.2.2-1: Callback URI variables

Name Data type Definition
notifUri Uri The Notification Uri as assigned within the Individual VFL Inference Subscription.

Table 5.7.5.2.2-2: Data structures supported by the POST Request Body on this resource

Data type P [ Cardinality Description
VflinferNotif M 1 Provides Information about observed events.

Table 5.7.5.2.2-3: Data structures supported by the POST Response Body on this resource

Data type P | Cardinality Response Description
codes
n/a 204 No Content |The receipt of the Notification is acknowledged.
RedirectResponse (0] 0.1 307 Temporary |Temporary redirection, during event notification.
Redirect (NOTE 2)
RedirectResponse (e} 0..1 308 Permanent |Permanent redirection, during event naotification.
Redirect (NOTE 2)

NOTE 1: The mandatory HTTP error status codes for the POST method listed in table 5.2.7.1-1 of
3GPP TS 29.500 [4] also apply.

NOTE 2: The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4)).
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Name

Data type

Cardinality

Description

Location

P
string M

1

Contains an alternative URI representing the end point of an
alternative NF consumer (service) instance towards which
the notification should be redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target-
Nf-1d

string o

Contains the identifier of the target NF (service) instance
towards which the notification request is redirected.

Table 5.7.5.2.2-5: Headers supported by the 308 Response Code on this resource

Name Data type P |Cardinality Description
Location string M |1 Contains an alternative URI representing the end point of an
alternative NF consumer (service) instance towards which
the notification should be redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].
3gpp-Shi-Target- |[string O (0.1 Identifier of the target NF (service) instance towards which
Nf-1d the notification request is redirected.
5.7.6 Data Model
5.76.1 General

This clause specifies the application data model supported by the API.

Table 5.7.6.1-1 specifies the data types defined for the Nnef_V FLInference service based interface protocol.

Table 5.7.6.1-1: Nnef_VFLInference specific Data Types

| Data type [Section defined | Description | Applicability |
VflinferSub 5.7.6.2.2 Represents an Individual VLF Inference
Subscription resource.
VflinferSubPatch 5.7.6.2.3 Represents parameters to request the

modification of a VFL inference
subscription.

Table 5.7.6.1-2 specifies data types re-used by the Nnef_VFLInference 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 Nnef_VFLInference service based interface.
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Data type Reference Comments Applicability
RedirectResponse 3GPP TS 29.571 [16] [Contains redirection related
information.
ReportingInformation |3GPP TS 29.523 [20] [Represents the type of reporting the
subscription requires.
SupportedFeatures 3GPP TS 29.571 [16] |Used to negotiate the applicability of
the optional features.
Uri 3GPP TS 29.571 [16] |Represents a URI.
VflinferAnaSub 3GPP TS 29.520 [17] |Represents an Individual NEF VLF
Inference Subscription resource per
analytics id.
VflinferNotif 3GPP TS 29.520 [17] |Represents notification of a VFL
inference subscription.
VflinferResult 3GPP TS 29.520 [17] |Represents intermediate VFL
inference result per target.
5.7.6.2 Structured data types
5.7.6.2.1 Introduction
This clause defines the structures to be used in resource representations.
5.7.6.2.2 Type VilinferSub
Table 5.7.6.2.2-1: Definition of type VflinferSub
Attribute name Data type P [Cardinality Description Applicability
notifCorrld string M (1 The value of Natification Correlation ID
in the corresponding notification.
notifUri Uri M (1 URI at which the NF service consumer
reguests to receive notifications.
afld string M |1 Identity of the AF acting as VFL Client.
reportingReqs ReportingInformation O |0..1 Reporting requirements of the VFL
inference subscription.
suppFeats SupportedFeatures C |0..1 Contains the list of supported features
among the ones defined in
clause 5.7.8.
This attribute shall be provided only
when feature negotiation needs to take
place.
vilinferAnaSubs |array(VflinferAnaSub) |M [1..N Contains the VFL inference
subscription information for the
subscribed analytics 1D(s).
vilinferResults  [array(VflinferResult) O [1.N Represents intermediate VFL
inference results.
This attribute may be present only if
immediate reporting was requested via
the "reportingReqgs" attribute.
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5.7.6.2.3 Type VilinferSubPatch

Table 5.7.6.2.3-1: Definition of type VflinferSubPatch

Attribute name Data type P | Cardinality Description Applicability
notifCorrld string O (0.1 The value of Natification Correlation ID
in the corresponding notification.
notifUri Uri O (0.1 URI at which the NF service consumer
requests to receive notifications.
reportingReqs ReportingInformation [O (0..1 Reporting requirements of the VFL
inference subscription.
vilinferAnaSubs |array(VflinferAnaSub) (O [1..N Contains the updated VFL inference
subscription information for the
subscribed analytics 1D(s).

5.7.6.3 Simple data types and enumerations

5.7.6.3.1 Introduction

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

5.7.6.3.2 Simple data types
The simple data types defined in table 5.7.6.3.2-1 shall be supported.

Table 5.7.6.3.2-1: Simple data types

Type Name Type Definition Description Applicability

5.7.7 Error Handling

5771 General

For the Nnef_VFLInference API, HTTP error responses shall be supported as specified in clause 4.8 of

3GPP TS 29.501 [5]. Protocol errors and application errors specified in table 5.2.7.2-1 of 3GPP TS 29.500 [4] shall be
supported for an HTTP method if the corresponding HT TP status codes are specified as mandatory for that HTTP
method in table 5.2.7.1-1 of 3GPP TS 29.500 [4].

In addition, the requirements in the following clauses are applicable for the Nnef_VFLInference API.

57.7.2 Protocol Errors

No specific procedures for the Nnef_VFLInference service are specified.

5.7.7.3 Application Errors
The application errors defined for the Nnef_VFLInference service arelisted in Table 5.7.7.3-1.
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Table 5.7.7.3-1: Application errors

Application Error HTTP status Description
code
OVERLOAD 403 Forbidden |Indicates the NF is overloaded.
NOT_AVAILABLE_FOR_VFL_PROCESS 403 Forbidden |Indicates the NF is not available for the
VFL process anymore.
VFL_REQS_NOT_MET 403 Forbidden |Indicates the VFL inference
reqguirements are not met.
NOTE: Including a "ProblemDetails" data structure with the "cause" attribute in the HTTP response is optional
unless explicitly mandated in the service operation clauses.

5.7.8 Feature negotiation

The optional featuresin table 5.7.8-1 are defined for the Nnef _VFLInference API. They shall be negotiated using the
extensibility mechanism defined in clause 6.6 of 3GPP TS 29.500 [4].

Table 5.7.8-1: Supported Features

Feature number Feature Name Description

5.7.9 Security

Asindicated in 3GPP TS 33.501 [8] and 3GPP TS 29.500 [4], the access to the Nnef_V FLInference APl may be
authorized by means of the OAuth2 protocol (see IETF RFC 6749 [9]), based on local configuration, using the " Client
Credentials’ authorization grant, where the NRF (see 3GPP TS 29.510 [10]) plays the role of the authorization server.

If OAuth2 is used, an NF Service Consumer, prior to consuming services offered by the Nnef _VFLInference API, shall
obtain a"token" from the authorization server, by invoking the Access Token Request service, as described in
3GPP TS 29.510[10], 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 Nnef_VFLInference service.

The Nnef_VFLInference API defines a single scope "nnef-vfl-inference" for the entire service, and it does not define
any additional scopes at resource or operation level.

5.8 Nnef Inference Service API

5.8.1 Introduction

The Nnef_Inference service shall use the Nnef_Inference API.

The APl URI of the Nnef_Inference API shall be:
{apiRoot}/<apiName>/<apiVersion>

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

{apiRoot}/<apiName>/<apiV er sion>/<api SpecificResour ceUriPart>
with the following components:
- The{apiRoot} shall be set as described in 3GPP TS 29.501 [5].

- The <apiName> shall be "nnef-inference".
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-  The<apiVersion> shall be"v1".

- The <api SpecificResourceUriPart> shall be set as described in clause 5.8.3.
5.8.2 Usage of HTTP

5.8.2.1 General
HTTP/2, IETF RFC 9113 [11], shall be used as specified in clause 5 of 3GPP TS 29.500 [4].
HTTP/2 shall be transported as specified in clause 5.3 of 3GPP TS 29.500 [4].

The OpenAPI [6] specification of HTTP messages and content bodies for the Nnef_Inference API is contained in
Annex A.

5822 HTTP standard headers

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

5.8.2.2.2 Content type

JSON, IETF RFC 8259 [12], shall be used as content type of the HT TP bodies specified in the present specification as
specified in clause 5.10 of 3GPP TS 29.500 [4]. The use of the JSON format shall be signalled by the content type
"application/json”.

"Problem Details" JSON object shall be used to indicate additional details of the error in aHT TP response body and
shall be signalled by the content type " application/problem+json”, as defined in IETF RFC 9457 [13].

5.8.23 HTTP custom headers

The Nnef_Inference API shall support mandatory HT TP custom header fields specified in clause 5.2.3.2 of
3GPP TS 29.500 [4] and may support HTTP custom header fields specified in clause 5.2.3.3 of 3GPP TS 29.500 [4].

In this Release of the specification, no specific custom headers are defined for the Nnef_Inference API.
5.8.3 Resources

58.3.1 Overview
This clause describes the structure for the Resource URIs and the resources and methods used for the service.

Figure 5.8.3.1-1 depicts the resource URIs structure for the Nnef_Inference API.

{apiRoot}/nnef-inference/<apiVersion>

/subscriptions ]

—[/{su bscriptionld} ]

Figure 5.8.3.1-1: Resource URI structure of the Nnef_Inference API
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Table 5.8.3.1-1 provides an overview of the resources and applicable HT TP methods.

Table 5.8.3.1-1: Resources and methods overview

HTTP
method
Resource name Resource URI or Description
custom
operation
Inference Subscriptions [/subscriptions POST Creates a subscription to notifications
on application or user related
event(s), i.e. creation of an Individual
Inference Subscription resource.
Individual Inference /subscriptions/{subscriptionld} PUT Updates an Individual Inference
Subscription Subscription.
PATCH Modifies partially an Individual
Inference Subscription.
DELETE |Removes an individual subscription
to notifications of subscribed event.

5.8.3.2 Resource: Inference Subscriptions

5.8.3.2.1 Description

The resource represents the collection of Inference subscriptions of the Nnef_Inference service. It alows NF service
consumers to create a new subscription to notifications on application or user related event(s).

5.8.3.2.2 Resource Definition
Resource URI: {apiRoot}/nnef-inference/<apiVersion>/subscriptions

Thisresource shall support the resource URI variables defined in table 5.8.3.2.2-1.

Table 5.8.3.2.2-1: Resource URI variables for this resource

Name Data type Definition
apiRoot string See clause 5.8.1
5.8.3.2.3 Resource Standard Methods
58.3.23.1 POST

This method shall support the URI query parameters specified in table 5.8.3.2.3.1-1.

Table 5.8.3.2.3.1-1: URI query parameters supported by the POST method on this resource

Name Data type P | Cardinality Description Applicability

n/a

This method shall support the request data structures specified in table 5.8.3.2.3.1-2 and the response data structures and
response codes specified in table 5.8.3.2.3.1-3.
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Table 5.8.3.2.3.1-2: Data structures supported by the POST Request Body on this resource

Data type P | Cardinality Description
InferEventSubsc M (1 Contains the information required for the creation of a new Individual
Inference Subscription resource.

The "targetServerld" attribute contained in InferEventSubsc data structure
shall contain the identity of the target AF VFL Server.

The "exterGrouplds" and "gpsis" attributes contained in the "inferAnaSubs"
attribute within this data structure are not applicable to this API.

Table 5.8.3.2.3.1-3: Data structures supported by the POST Response Body on this resource

Data type P | Cardinality | Response Description
codes
InferEventSubsc M |1 201 Contains the representation of the Individual Inference
Created Subscription resource.

The "exterGrouplds" and "gpsis" attributes contained in the

"inferAnaSubs" attribute within this data structure are not

applicable to this API.

ProblemDetails O (0.1 403 (NOTE 2)

Forbidden

NOTE 1: The mandatory HTTP error status code for the POST method listed in table 5.2.7.1-1 of
3GPP TS 29.500 [4] also apply.

NOTE 2: Failure cases are described in clause 5.8.7.

Table 5.8.3.2.3.1-4: Headers supported by the 201 Response Code on this resource

Name Data type P |[Cardinality Description
Location string M |1 Contains the URI of the newly created resource, according to
the structure:
{apiRoot}/nnef-
inference/<apiVersion>/subscriptions/{subscriptionid}

5.8.3.3 Resource: Individual Inference Subscription

5.8.3.3.1 Description

The resource represents an individual Network Exposure I nference subscription of the Nnef_Inference service. It allows
NF service consumers to read/modify/cancel a subscription to notifications on application or user related event(s).

5.8.3.3.2 Resource Definition
Resource URI: {apiRoot}/nnef-infer ence/<apiV er sion>/subscriptions/{ subscriptionl d}

This resource shall support the resource URI variables defined in table 5.8.3.3.2-1.

Table 5.8.3.3.2-1: Resource URI variables for this resource

Name Data type Definition
apiRoot string See clause 5.8.1
subscriptionld |string Identifies a subscription to the inference service.
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This method shall support the URI query parameters specified in table 5.8.3.3.3.1-1.

Table 5.8.3.3.3.1-1: URI query parameters supported by the PUT method on this resource

Name

Data type

P

Cardinality

Description

n/a

This method shall support the request data structures specified in table 5.8.3.3.3.1-2 and the response data structures and
response codes specified in table 5.8.3.3.3.1-3.

Table 5.8.3.3.3.1-2: Data structures supported by the PUT Request Body on this resource

Data type

P | Cardinality

Description

InferEventSubsc

M 1

APL.

Modifies the existing Individual Inference Subscription resource.

The "exterGrouplds" and "gpsis" attributes contained in the
"inferAnaSubs" attribute within this data structure are not applicable to this

Table 5.8.3.3.3.1-3: Data structures supported by the PUT Response Body on this resource

Data type P [Cardinality [Response codes Description
InferEventSubsc M 1 200 OK Successful case.
The Individual Inference Subscription resource was
modified and a representation is returned.
n/a 204 No Content  [Successful case.
The Individual Inference Subscription resource was
modified.
RedirectResponse (0] 0.1 307 Temporary Temporary redirection, during subscription
Redirect modification.
(NOTE 3)
RedirectResponse (0] 0..1 308 Permanent Permanent redirection, during subscription
Redirect modification.
(NOTE 3)
ProblemDetails o] 0..1 403 Forbidden (NOTE 2)
NOTE 1: The mandatory HTTP error status codes for the PUT method listed in table 5.2.7.1-1 of 3GPP TS 29.500 [4]
also apply.
NOTE 2: Failure cases are described in clause 5.8.7.
NOTE 3: The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4]).
Table 5.8.3.3.3.1-4: Headers supported by the 307 Response Code on this resource
Name Data type Cardinality Description
Location string M |1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].
3gpp-Shi-Target- |[string O (0.1 Identifier of the target NEF (service) instance towards which
Nf-I1d the request is redirected.
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Table 5.8.3.3.3.1-5: Headers supported by the 308 Response Code on this resource

Name Data type P |Cardinality Description

Location string M |1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target- |[string O (0.1 Identifier of the target NEF (service) instance towards which

Nf-1d the request is redirected.

5.8.3.3.3.2 PATCH

This method shall support the URI query parameters specified in table 5.8.3.3.3.2-1.

Table 5.8.3.3.3.2-1: URI query parameters supported by the PATCH method on this resource

Name

Data type

P |Cardinality

Description

n/a

This method shall support the request data structures specified in table 5.8.3.3.3.2-2 and the response data structures and

response codes specified in table 5.8.3.3.3.2-3.

Table 5.8.3.3.3.2-2: Data structures supported by the PATCH Request Body on this resource

Data type

P | Cardinality

Description

InferEventSubscP
atch

M |1

Partially modify an existing inference subscription.

Table 5.8.3.3.3.2-3: Data structures supported by the PATCH Response Body on this resource

Data type P |Cardinality Response Description
codes

InferEventSubsc M (1 200 OK The subscription was updated successfully.
The "exterGrouplds" and "gpsis" attributes contained in the
"inferAnaSubs" attribute within this data structure are not
applicable to this API.

n/a 204 No Content  [The subscription has been successfully updated and no
content is returned in the response body.

RedirectRespons | O (0.1 307 Temporary  |Temporary redirection, during subscription retrieval.

e Redirect
(NOTE 2)

RedirectRespons [ O |0..1 308 Permanent  |Permanent redirection, during subscription retrieval.

e Redirect
(NOTE 2)

ProblemDetails O [0.1 403 Forbidden (NOTE 3)

NOTE 1:

NOTE 2:

NOTE 3:

The mandatory HTTP error status codes for the PATCH method listed in table 5.2.7.1-1 of
3GPP TS 29.500 [4] also apply.
The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4)).
Failure cases are described in clause 5.8.7.

ETSI

ETSI TS 129 591 V19.7.0 (2026-07)




3GPP TS 29.591 version 19.7.0 Release 19 168 ETSI TS 129 591 V19.7.0 (2026-07)

Table 5.8.3.3.3.2-4: Headers supported by the 307 Response Code on this resource

Name Data type P |Cardinality Description
Location string M 1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.
3gpp-Shi-Target-  |string (0] 0.1 Identifier of the target NEF (service) instance towards which
Nf-1d the request is redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

Table 5.8.3.3.3.2-5: Headers supported by the 308 Response Code on this resource

Name Data type P | Cardinality Description

Location string M 1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target- |string @) 0.1 Identifier of the target NEF (service) instance towards which

Nf-1d the request is redirected.

5.8.3.3.3.3 DELETE

This method shall support the URI query parameters specified in table 5.8.3.3.3.3-1.

Table 5.8.3.3.3.3-1: URI query parameters supported by the DELETE method on this resource

Name Data type P | Cardinality Description

n/a

This method shall support the request data structures specified in table 5.8.3.3.3.3-2 and the response data structures and
response codes specified in table 5.8.3.3.3.3-3.

Table 5.8.3.3.3.3-2: Data structures supported by the DELETE Request Body on this resource

Data type P | Cardinality Description

n/a

Table 5.8.3.3.3.3-3: Data structures supported by the DELETE Response Body on this resource

Data type P | Cardinality Response codes Description
n/a 204 No Content Successful case. The Individual Inference Subscription
resource matching the subscriptionld was deleted.
RedirectResponse |O 0.1 307 Temporary Temporary redirection, during subscription termination.
Redirect (NOTE 2)
RedirectResponse |O 0.1 308 Permanent Permanent redirection, during subscription termination.
Redirect
(NOTE 2)
NOTE 1: The mandatory HTTP error status code for the DELETE method listed in table 5.2.7.1-1 of
3GPP TS 29.500 [4] also apply.
NOTE 2: The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4)).
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Table 5.8.3.3.3.3-4: Headers supported by the 307 Response Code on this resource

Name Data type P |Cardinality Description
Location string M |1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of

3GPP TS 29.500 [4].

3gpp-Shi-Target- |[string O (0.1 Identifier of the target NEF (service) instance towards which
Nf-1d the request is redirected.

Table 5.8.3.3.3.3-5: Headers supported by the 308 Response Code on this resource

Name Data type P |Cardinality Description
Location string M |1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of

3GPP TS 29.500 [4].

3gpp-Shi-Target- |[string O (0.1 Identifier of the target NEF (service) instance towards which
Nf-1d the request is redirected.

5.8.4 Custom Operations without associated resources

None.
585 Notifications

5.85.1 General
Notifications shall comply to clause 6.2 of 3GPP TS 29.500 [4] and clause 4.6.2.3 of 3GPP TS 29.501 [5].

Table 5.8.5.1-1: Notifications overview

Notification Callback URI HTTP method_or custom D_escrlptlon_
operation (service operation)
Inference Notification |{notifUri} POST Provides Information about observed
events.
5.8.5.2 Inference Notification
5.8.5.2.1 Description

The Inference Notification is used by the NEF to report one or several observed eventsto a NF service consumer that
has subscribed to such Notifications.

5.8.5.2.2 Target URI
The Natification URI " {notifUri}" shall be used with the callback URI variables defined in table 5.8.5.2.2-1.
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Table 5.8.5.2.2-1: Callback URI variables for this resource

Name Data type Definition
notifUri Uri The Notification Uri as assigned by the NF service consumer during the subscription
service operation and described within the InferEventSubsc data type (see
table 5.8.6.2.2-1).
5.8.5.2.3 Standard Methods
5.85.23.1 POST

This method shall support the request data structures specified in table 5.8.5.2.3.1-1 and the response data structures and
response codes specified in table 5.8.5.2.3.1- 1.

Table 5.8.5.2.3.1-2: Data structures supported by the POST Request Body on this resource

Data type

P

Cardinality

Description

InferNotif

M

1 Provides Information about observed events.

Table 5.8.5.2.3.1-3: Data structures supported by the POST Response Body on this resource

Data type P | Cardinality Response Description
codes
n/a 204 No Content |The receipt of the Notification is acknowledged.
RedirectResponse (0] 0.1 307 Temporary |Temporary redirection, during event notification.
Redirect (NOTE 2)
RedirectResponse 0] 0.1 308 Permanent |Permanent redirection, during event notification.
Redirect (NOTE 2)

NOTE 1: The mandatory HTTP error status codes for the POST method listed in table 5.2.7.1-1 of
3GPP TS 29.500 [4] also apply.
NOTE 2: The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4]).

Table 5.8.5.2.3.1-4: Headers supported by the 307 Response Code on this resource

Name

Data type

Cardinality

Description

Location

string

1 Contains an alternative URI representing the end point of an
alternative NF consumer (service) instance towards which
the notification should be redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target-
Nf-I1d

string

Identifier of the target NF (service) instance towards which
the notification request is redirected.

Table 5.8.5.2.3.1-5: Headers supported by the 308 Response Code on this resource

Name

Data type

Cardinality

Description

Location

P
string M

1 Contains an alternative URI representing the end point of an
alternative NF consumer (service) instance towards which
the notification should be redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target-
Nf-I1d

string

Identifier of the target NF (service) instance towards which
the notification request is redirected.
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5.8.6 Data Model

5.8.6.1 General
This clause specifies the application data model supported by the API.

Table 5.8.6.1-1 specifies the data types defined for the Nnef_Inference service based interface protocol.

Table 5.8.6.1-1: Nnef_Inference specific Data Types

Data type Section defined Description Applicability
InferEventSubsc 5.8.6.2.2 Represents an inference subscription.
InferEventSubscPatch 5.8.6.2.3 Represents parameters to request the
modification of a inference subscription.

Table 5.8.6.1-2 specifies data types re-used by the Nnef_Inference 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 Nnef_Inference service based interface.

Table 5.8.6.1-2: Nnef_Inference re-used Data Types

Data type Reference Comments Applicability
EventNotification 3GPP TS 29.520 [17] |Describes
Notifications about
events that
occurred.
InferAnaSub 3GPP TS 29.530 [33] |Represents a
subscription to
inference for a
specific analytics
type.

InferNotif 3GPP TS 29.530 [33] |Represents a
notification of an
inference
subscription.
ReportingInformation 3GPP TS 29.523 [22] |Represents the
type of reporting a
subscription

requires.
SupportedFeatures 3GPP TS 29.571 [16] [Represents the list
of supported
features.
Uri 3GPP TS 29.571 [16] [Represents a URI.

5.8.6.2 Structured data types

5.8.6.2.1 Introduction

This clause defines the structures to be used in resource representations.
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5.8.6.2.2 Type InferEventSubsc

Table 5.8.6.2.2-1: Definition of type InferEventSubsc

Attribute name Data type P | Cardinality Description Applicability
notifCorrld string M (1 The value of Notification
Correlation ID in the
corresponding notification.

notifUri Uri M |1 URI at which the NF service
consumer requests to receive
notifications.

suppFeats SupportedFeatures C |0..1 Contains the list of supported

features among the ones
defined in clause 5.8.8.

This attribute shall be provided
only when feature negotiation
needs to take place.
inferAnaSubs map(InferAnaSub) M [1..N Identifies the inference
subscription information for the
subscribed analytics 1D(s).

The key of the map shall be set
to the value of the "anaEvent"
attribute in the InferAnaSub
data structure.

inferResults map(EventNotification) O [1..N Represents inference results.
The key of the map shall be set
to the value of the "event”
attribute in the EventNotification
data structure.

This attribute may be present
only in the response message
and if immediate reporting was
requested via the
"reportingReqs" attribute.
reportingReqs ReportingInformation O |0..1 Reporting requirement
information of the inference
subscription.

If omitted, the default values
within the Reportinglnformation
data type apply.

targetServerld string M |1 Target VFL Server identity.
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5.8.6.2.3 Type InferEventSubscPatch

Table 5.8.6.2.3-1: Definition of type InferEventSubscPatch

Attribute name Data type P | Cardinality Description Applicability
notifUri Uri O (0.1 URI at which the NF service

consumer requests to receive

notifications.
notifCorrld string O 0.1 The value of Notification

Correlation ID in the
corresponding notification.
inferAnaSubs map(InferAnaSub) O [1..N Contains the updated
subscribed inference events.
The key of the map shall be set
to the value of the "anaEvent"
attribute in the InferAnaSub
data structure.

reportingReqs ReportingInformation O (0.1 Reporting requirements of the
inference subscription.

If omitted, the default values
within the Reportinglnformation
data type apply.

5.8.6.3 Simple data types and enumerations

5.8.6.3.1 Introduction

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

5.8.6.3.2 Simple data types
The simple data types defined in table 5.8.6.3.2-1 shall be supported.

Table 5.8.6.3.2-1: Simple data types

Type Name Type Definition Description Applicability

5.8.7 Error Handling

5871 General

For the Nnef_Inference API, HTTP error responses shall be supported as specified in clause 4.8 of 3GPP TS 29.501 [5].
Protocol errors and application errors specified in table 5.2.7.2-1 of 3GPP TS 29.500 [4] shall be supported for an
HTTP method if the corresponding HT TP status codes are specified as mandatory for that HTTP method in

table 5.2.7.1-1 of 3GPP TS 29.500 [4].

In addition, the requirements in the following clauses are applicable for the Nnef_Inference API.

5.8.7.2 Protocol Errors

No specific protocol errors for the Nnef_Inference service are specified.

5.8.7.3 Application Errors

The application errors defined for the Nnef_Inference service are listed in Table 5.8.7.3-1.
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Table 5.8.7.3-1: Application errors

Application Error HTTP status code Description

OVERLOAD 403 Forbidden Indicates the NF is overloaded.

UE_LEFT_AREA 403 Forbidden Indicates the UE has moved out of the serving
area.

INFERENCE_REQS_NOT_MET 403 Forbidden Indicates the inference requirements are not
met.

NOT_AVAILABLE_FOR_VFL_PROCESS 403 Forbidden Indicates the NF is not available for inference
process anymore.

NOTE: Including a "ProblemDetails" data structure with the "cause" attribute in the HTTP response is optional

unless explicitly mandated in the service operation clauses.

5.8.8 Feature negotiation

The optional featuresin table 5.8.8-1 are defined for the Nnef_Inference API. They shall be negotiated using the
extensibility mechanism defined in clause 6.6 of 3GPP TS 29.500 [4].

Table 5.8.8-1: Supported Features

Feature number Feature Name Description

5.8.9 Security

Asindicated in 3GPP TS 33.501 [8] and 3GPP TS 29.500 [4], the access to the Nnef_Inference APl may be authorized
by means of the OAuth2 protocol (see IETF RFC 6749 [9]), based on local configuration, using the "Client Credentials"
authorization grant, where the NRF (see 3GPP TS 29.510 [10]) plays the role of the authorization server.

If OAuth2 is used, an NF Service Consumer, prior to consuming services offered by the Nnef_Inference API, shall
obtain a"token" from the authorization server, by invoking the Access Token Request service, as described in
3GPP TS 29.510[10], 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 Nnef_Inference service.

The Nnef_Inference API defines a single scope "nnef-inference” for the entire service, and it does not define any
additional scopes at resource or operation level.

5.9 Nnef VFLTraining Service API

59.1 Introduction

The Nnef_VFLTraining service shall usethe Nnef_VFLTraining API.

The APl URI of the Nnef_VFLTraining API shall be:
{apiRoot}/<apiName>/<apiVersion>

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

{apiRoot}/<apiName>/<apiV er sion>/<api SpecificResour ceUr iPar t>
with the following components:
- The{apiRoot} shall be set as described in 3GPP TS 29.501 [5].

- The <apiName> shall be "nnef-vfl-training".
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- The<apiVersion> shall be"v1".

- The <api SpecificResourceUriPart> shall be set as described in clause 5.9.3.
5.9.2 Usage of HTTP

59.21 General
HTTP/2, IETF RFC 9113 [11], shall be used as specified in clause 5 of 3GPP TS 29.500 [4].
HTTP/2 shall be transported as specified in clause 5.3 of 3GPP TS 29.500 [4].

The OpenAPI [6] specification of HTTP messages and content bodies for the Nnef_VFLTraining API is contained in
Annex A.

59.2.2 HTTP standard headers

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

5.9.2.2.2 Content type

JSON, IETF RFC 8259 [12], shall be used as content type of the HT TP bodies specified in the present specification as
specified in clause 5.4 of 3GPP TS 29.500 [4]. The use of the JSON format shall be signalled by the content type
"application/json”.

"Problem Details" JSON object shall be used to indicate additional details of the error in aHT TP response body and
shall be signalled by the content type " application/problem+json”, as defined in IETF RFC 9457 [13].

59.23 HTTP custom headers

The Nnef_VFLTraining API shall support mandatory HTTP custom header fields specified in clause 5.2.3.2 of
3GPP TS 29.500 [4] and may support HTTP custom header fields specified in clause 5.2.3.3 of 3GPP TS 29.500 [4].

In thisrelease of the specification, no specific custom headers are defined for the Nnef_VFLTraining API.
5.9.3 Resources

5931 Resource Structure
This clause describes the structure for the Resource URIs and the resources and methods used for the service.

Figure 5.9.3.1-1 depicts the resource URIs structure for the Nnef VFLTraining API.

{apiRoot}/nnef-vfl-training/<apiVersion>

/subscriptions ]

—[/{subscriptionld} ]

Figure 5.9.3.1-1: Resource URI structure of the Nnef_VFLTraining API
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Table 5.9.3.1-1 provides an overview of the resources and applicable HTTP methods.

Table 5.9.3.1-1: Resources and methods overview

HTTP
method
Resource name Resource URI or Description
custom
operation
VFL Training Subscriptions /subscriptions POST Creates a new "Individual VFL
Training Subscription” resource.
Individual VFL Training /subscriptions/{subscription|d} GET Retrieve an existing "Individual VFL
Subscription Training Subscription” resource.
PUT Updates an existing "Individual VFL
Training Subscription” identified by
subresource {subscriptionld}.
PATCH Modifies an existing"Individual VFL
Training Subscription” identified by
subresource {subscriptionld}.
DELETE |Deletes an "Individual VFL Training
Subscription” identified by
subresource {subscriptionld}.
5.9.3.2 Resource: VFL Training Subscriptions
59.3.21 Description

The VFL Training Subscriptions resource represents all VFL Training subscriptions to the Nnef_VFLTraining service
at agiven NEF. The resource allows an NF service consumer to create a new Individual VFL Training Subscription
resource.

5.9.3.2.2 Resource Definition
Resource URI: {apiRoot}/nnef-vfl-training/<apiVer sion>/subscriptions

This resource shall support the resource URI variables defined in table 5.9.3.2.2-1.

Table 5.9.3.2.2-1: Resource URI variables for this resource

Name Data type Definition
apiRoot string See clause 5.9.1
5.9.3.2.3 Resource Standard Methods
5.9.3.23.1 POST

This method shall support the URI query parameters specified in table 5.9.3.2.3.1-1.

Table 5.9.3.2.3.1-1: URI query parameters supported by the POST method on this resource

Name Data type P | Cardinality Description Applicability

n/a

This method shall support the request data structures specified in table 5.9.3.2.3.1-2 and the response data structures and
response codes specified in table 5.9.3.2.3.1-3.
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Table 5.9.3.2.3.1-2: Data structures supported by the POST Request Body on this resource

Data type P | Cardinality Description
NefVflTrainSubs M [1 Creates a new Individual VFL Training Subscription resource.

Table 5.9.3.2.3.1-3: Data structures supported by the POST Response Body on this resource

Data type P | Cardinality | Response Description
codes

NefVflTrainSubs M |1 201 The creation of an Individual VFL Training Subscription

Created resource is confirmed and a representation of that resource is
returned.

ProblemDetails O (0.1 403 (NOTE 2)
Forbidden

NOTE 1: The mandatory HTTP error status code for the POST method listed in table 5.2.7.1-1 of

3GPP TS 29.500 [4] also apply.
NOTE 2: Failure cases are described in clause 5.9.7.

Table 5.9.3.2.3.1-4: Headers supported by the 201 Response Code on this resource

Name Data type P |Cardinality Description
Location string M |1 Contains the URI of the newly created resource, according to
the structure: {apiRoot}/nnef-vfl-
training/<apiVersion>/subscriptions/{subscriptionid}

5.9.3.2.4 Resource Custom Operations

Nonein this release of the specification.
5.9.3.3 Resource: Individual VFL Training Subscription

5.9.3.3.1 Description

The Individual VFL Training Subscription resource represents an Individual VFL training subscription to the
Nnef VFLTraining service at agiven NEF. It allows NF service consumers to read/modify/cancel an existing
Individual VFL Training Subscription.

5.9.3.3.2 Resource definition
Resource URI: {apiRoot}/nnef-vfl-training/<apiVer sion>/subscriptions/{subscriptionl d}

This resource shall support the resource URI variables defined in table 5.9.3.3.2-1.

Table 5.9.3.3.2-1: Resource URI variables for this resource

Name Data type Definition
apiRoot string See clause 5.9.1
subscriptionld [string Identifies a subscription to the Nnef_VFLTraining service.
5.9.3.3.3 Resource Standard Methods
5.9.3.331 PUT

This method shall support the URI query parameters specified in table 5.9.3.3.3.1-1.
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Table 5.9.3.3.3.1-1: URI query parameters supported by the PUT method on this resource

Name

Data type P

Cardinality

Description

n/a

This method shall support the request data structures specified in table 5.9.3.3.3.1-2 and the response data structures and
response codes specified in table 5.9.3.3.3.1-3.

Table 5.9.3.3.3.1-2: Data structures supported by the PUT Request Body on this resource

Data type

P

Cardinality

Description

NefVflTrainSubs

M

1

Parameters to replace a subscription to NEF VFL Subscription resource.

Table 5.9.3.3.3.1-3: Data structures supported by the PUT Response Body on this resource

Data type P [Cardinality [Response codes Description
NefVilTrainSubs M 1 200 OK Successful case.
The Individual VFL Training Subscription resource was
modified and a representation is returned.
n/a 204 No Content  [Successful case.
The Individual VFL Training Subscription resource was
modified.
RedirectResponse (0] 0.1 307 Temporary Temporary redirection, during subscription
Redirect modification.
(NOTE 3)
RedirectResponse (0] 0..1 308 Permanent Permanent redirection, during subscription
Redirect modification.
(NOTE 3)
ProblemDetails o] 0..1 403 Forbidden (NOTE 2)
NOTE 1: The mandatory HTTP error status codes for the PUT method listed in table 5.2.7.1-1 of 3GPP TS 29.500 [4]
also apply.
NOTE 2: Failure cases are described in clause 5.9.7.
NOTE 3: The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4]).
Table 5.9.3.3.3.1-4: Headers supported by the 307 Response Code on this resource
Name Data type P |Cardinality Description
Location string M |1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].
3gpp-Shi-Target- |[string O (0.1 Contains the identifier of the target NF (service) instance
Nf-1d towards which the request is redirected.
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Table 5.9.3.3.3.1-5: Headers supported by the 308 Response Code on this resource

Name Data type P |Cardinality Description

Location string M |1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target- [string O (0.1 Contains the identifier of the target NF (service) instance

Nf-1d towards which the request is redirected.

5.9.3.3.3.2 PATCH

This method shall support the URI query parameters specified in table 5.9.3.3.3.2-1.

Table 5.9.3.3.3.2-1: URI query parameters supported by the PATCH method on this resource

Name

Data type

P |Cardinality

Description

n/a

This method shall support the request data structures specified in table 5.9.3.3.3.2-2 and the response data structures and
response codes specified in table 5.9.3.3.3.2-3.

Table 5.9.3.3.3.2-2: Data structures supported by the PATCH Request Body on this resource

Data type

P

Cardinality

Description

NefVflTrainSubsP
atch

M

1

Partially modify an existing subscription to VFL Training events.

Table 5.9.3.3.3.2-3: Data structures supported by the PATCH Response Body on this resource

Data type P |Cardinality Response Description
codes

NefVilTrainSubs M (1 200 OK The Individual VFL Training Subscription resource was
partial modified successfully and a representation of that
resource is returned.

n/a 204 No Content  [The Individual VFL Training Subscription resource was
partial modified successfully and no content is returned in
the response body.

RedirectRespons | O |[0..1 307 Temporary  |Temporary redirection, during subscription retrieval.

e Redirect
(NOTE 2)

RedirectRespons | O (0.1 308 Permanent  |Permanent redirection, during subscription retrieval.

e Redirect
(NOTE 2)

ProblemDetails O [0..1 403 Forbidden (NOTE 3)

NOTE 1:

NOTE 2:

NOTE 3:

The mandatory HTTP error status codes for the PATCH method listed in table 5.2.7.1-1 of
3GPP TS 29.500 [4] also apply.
The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4)).
Failure cases are described in clause 5.9.7.
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Table 5.9.3.3.3.2-4: Headers supported by the 307 Response Code on this resource

Name Data type P |Cardinality Description
Location string M 1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.
3gpp-Shi-Target- [string (0] 0.1 Identifier of the target NEF (service) instance towards which
Nf-1d the request is redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

Table 5.9.3.3.3.2-5: Headers supported by the 308 Response Code on this resource

Name Data type P |Cardinality Description

Location string M 1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target- |[string @) 0.1 Identifier of the target NEF (service) instance towards which

Nf-1d the request is redirected.

5.9.3.3.3.3 DELETE

This method shall support the URI query parameters specified in table 5.9.3.3.3.3-1.

Table 5.9.3.3.3.3-1: URI query parameters supported by the DELETE method on this resource

Name Data type P | Cardinality Description

n/a

This method shall support the request data structures specified in table 5.9.3.3.3.3-2 and the response data structures and
response codes specified in table 5.9.3.3.3.3-3.

Table 5.9.3.3.3.3-2: Data structures supported by the DELETE Request Body on this resource

Data type P | Cardinality Description

n/a

Table 5.9.3.3.3.3-3: Data structures supported by the DELETE Response Body on this resource

Data type P | Cardinality Response codes Description
n/a 204 No Content Successful case. The Individual VFL Training
Subscription resource matching the subscriptionld was
deleted.
RedirectResponse |O 0.1 307 Temporary Temporary redirection, during subscription termination.
Redirect (NOTE 2)
RedirectResponse |O 0.1 308 Permanent Permanent redirection, during subscription termination.
Redirect
(NOTE 2)
NOTE 1: The mandatory HTTP error status code for the DELETE method listed in table 5.2.7.1-1 of
3GPP TS 29.500 [4] also apply.
NOTE 2: The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4)).
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Table 5.9.3.3.3.3-4: Headers supported by the 307 Response Code on this resource

Name Data type P |Cardinality Description
Location string M |1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of

3GPP TS 29.500 [4].

3gpp-Shi-Target- |[string O (0.1 Identifier of the target NEF (service) instance towards which
Nf-1d the request is redirected.

Table 5.9.3.3.3.3-5: Headers supported by the 308 Response Code on this resource

Name Data type P |[Cardinality Description

Location string M |1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target- [string O |0..1 Identifier of the target NEF (service) instance towards which

Nf-1d the request is redirected.

5.9.3.3.34 GET

The GET method allows an NF service consumer to retrieve an existing "Individual VFL Training Subscription”
resource managed by the NEF.

This method shall support the URI query parameters specified in table 5.9.3.3.3.4-1.

Table 5.9.3.3.3.4-1: URI query parameters supported by the GET method on this resource

Name Data type P [Cardinality Description Applicability

n/a

This method shall support the request data structures specified in table 5.9.3.3.3.4-2 and the response data structures and
response codes specified in table 5.9.3.3.3.4-3.

Table 5.9.3.3.3.4-2: Data structures supported by the GET Request Body on this resource

Data type P | Cardinality Description

n/a
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Table 5.9.3.3.3.4-3: Data structures supported by the GET Response Body on this resource

Response

Data type P | Cardinality codes Description

NefVfTrainSubs M 1 200 OK Succes_sfgl c:a\se. The re_zquested Individual VFL Training
Subscription" resource is returned.
Temporary redirection.

RedirectResponse (0] 0.1 g%zi'{:é?porary
(NOTE 2)
Permanent redirection.

RedirectResponse (0] 0.1 g%%ifjg?] anent
(NOTE 2)

NOTE 1: The mandatory HTTP error status codes for the HTTP GET method listed in Table 5.2.7.1-1 of
3GPP TS 29.500 [4] shall also apply.

NOTE 2: The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4]).
Table 5.9.3.3.3.4-4: Headers supported by the 307 Response Code on this resource
Name Data type | P [Cardinality Description
Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.
Location string M 1
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].
R N . Identifier of the target NEF (service) instance towards which
3gpp-Shi-Target-Nf-Id  |string (0] 0.1 the request is redirected.

Table 5.9.3.3.3.4-5: Headers supported by the 308 Response Code on this resource

Name

Data type

P

Cardinality

Description

Location

string

Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target-Nf-1d

string

0.1

Identifier of the target NEF (service) instance towards which
the request is redirected.

5.9.3.34

Resource Standard Methods

None in this release of the specification.

594

None in this release of the specification.

5.9.5

5.95.1

Notifications

General

Custom Operations without associated resources

Notifications shall comply to clause 6.2 of 3GPP TS 29.500 [4] and clause 4.6.2.3 of 3GPP TS 29.501 [5].
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Table 5.9.5.1-1: Notifications overview

Notification Callback URI HTTP method_or custom Description
operation (service operation)
NEF VFL Training {notifUri} POST Provides VFL training Information.
Notification
5.9.5.2 NEF VFL Training Notification
5.9.5.2.1 Description

The NEF VFL Training Notification is used by the NEF to report the VFL Training Information to a NF service
consumer that has subscribed to such Notifications viathe Individual VFL Training Subscription resource.

5.9.5.2.2 Target URI
The Calback URI " {notifUri}" shall be used with the callback URI variables defined in table 5.9.5.2.2-1.

Table 5.9.5.2.2-1: Callback URI variables

Name Definition

notifUri String formatted as URI with the Callback Uri.
The Callback Uri is assigned within the Individual VFL Training Subscription resource and
described within the NefVflTrainSubs data type (see table 5.9.6.2.2-1).

5.9.5.2.3 Standard Methods

595231 POST

This method shall support the request data structures specified in table 5.9.5.2.3.1-1 and the response data structures and
response codes specified in table 5.9.5.2.3.1-2.

Table 5.9.5.2.3.1-1: Data structures supported by the POST Request Body

Data type P | Cardinality Description

VflTrainingNotify M 1 Provides VFL training information.

Table 5.9.5.2.3.1-2: Data structures supported by the POST Response Body

Data type P | Cardinality Response Description
codes

n/a 204 No Content [The receipt of the Notification is acknowledged.

RedirectResponse (0] 0.1 307 Temporary |Temporary redirection, during event notification.
Redirect (NOTE 2)

RedirectResponse (e} 0..1 308 Permanent |Permanent redirection, during event naotification.
Redirect (NOTE 2)

NOTE 1: The mandatory HTTP error status codes for the POST method listed in table 5.2.7.1-1 of 3GPP TS 29.500 [4]

also apply.

NOTE 2: The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of 3GPP TS 29.500 [4]).
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Table 5.9.5.2.3.1-3: Headers supported by the 307 Response Code on this resource

Name Data type P | Cardinality Description
Location string M |1 Contains an alternative URI representing the end point of an
alternative NF consumer (service) instance towards which the
notification should be redirected.
For the case where the request is redirected to the same target
via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].
3gpp-Shi-Target- |[string O |0..1 Contains the identifier of the target NF (service) instance towards
Nf-1d which the notification request is redirected.
Table 5.9.5.2.3.1-4: Headers supported by the 308 Response Code on this resource
Name Data type P |Cardinality Description
Location string M |1 Contains an alternative URI representing the end point of an
alternative NF consumer (service) instance towards which the
notification should be redirected.
For the case where the request is redirected to the same target
via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].
3gpp-Shi-Target-Nf- [string O (0.1 Identifier of the target NF (service) instance towards which the
Id notification request is redirected.
5.9.6 Data Model
596.1 General

This clause specifies the application data model supported by the API.

Table 5.9.6.1-1 specifies the data types defined for the Nnef_VFL Training service based interface protocol.

Table 5.9.6.1-1: Nnef_VFLTraining specific Data Types

| Data type [Section defined | Description | Applicability |
NefVilTrainSubs 5.9.6.2.2 Represents an Individual VLF Training
Subscription resource.
NefVflTrainSubsPatch 5.9.6.2.3 Represents parameters to request the
modification of a VFL training subscription.

Table 5.9.6.1-2 specifies data types re-used by the Nnef_VFLTraining 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 Nnef_VFLTraining service based interface.

Table 5.9.6.1-2: Nnef_VFLTraining re-used Data Types

Data type

Reference

Comments

Applicability

RedirectResponse

3GPP TS 29.571 [16]

Represents redirection related
information.

ReportingInformation

3GPP TS 29.523 [22]

Represents the type of reporting the
subscription requires.

SupportedFeatures 3GPP TS 29.571 [16] |Used to negotiate the applicability of
the optional features.
Uri 3GPP TS 29.571 [16] |Represents a URI.

VflTrainingNotify

3GPP TS 29.520 [17]

Represents the VFL training
notification.

VflTrainingSub

3GPP TS 29.520 [17]

Represents the VFL training
parameters for an analytics Id.
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5.9.6.2 Structured data types

5.9.6.2.1 Introduction

This clause defines the structures to be used in resource representations.

5.9.6.2.2 Type NefVflTrainSubs

Table 5.9.6.2.2-1: Definition of type NefVflTrainSubs

Attribute name Data type P [Cardinality Description Applicability
vilTrainSubs array(VflTrainingSub) M LN Represents the subscribed VFL

v training event(s).
notifUri Uri C (0.1 Represents the URI via which

notifications shall be delivered.

It shall be present if the "vflPreFlag"
attribute is not included or set to
"false".

notifCorrld string C |0..1 Represents the notification Correlation
Identifier.

It shall be present if the "vflPreFlag"
attribute is not included or set to
"false".

vilPreFlag boolean C |0.1 Represents whether the subscription is
for preparation of VFL training.

Set to "true" if it is for VFL training
preparation, otherwise, set to "false".
Default value is "false" if omitted.

It shall be present when the service is
for VFL preparation.

(NOTE)

targetAfld string O (0.1 Represents the target AF identifier as
VFL client.

reportingReqs  |ReportingInformation |O |0..1 Represents the reporting requirements
applicable for VFL Training related
reporting.

trainReports array(VflTrainingNotify |O |1..N Represents the VFL Training related

) even(s) report(s).

This attribute may be present only in
responses and only ifimmediate
reporting was requested via the
"reportingReqs" attribute.

(NOTE)

suppFeats SupportedFeatures C (0.1 Represents the list of supported
features among the ones defined in
clause 5.9.8.

This attribute shall be provided only

when feature negotiation needs to take

place.

NOTE:  When the service is for VFL preparation (the "vflPreFlag" attribute sets to "true"), the NF service
producer shall send no notification until it is updated with the value of the "vflPreFlag" attribute as "false",
and the "trainReports" attribute shall be absent in the HTTP POST response.
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5.9.6.2.3 Type NefVflTrainSubsPatch

Table 5.9.6.2.3-1: Definition of type NefVflTrainSubsPatch

Attribute name Data type P | Cardinality Description Applicability
vilTrainSubs array(VflTrainingSub) [O |1..N Contains the updated subscribed VFL
training event(s).
notifUri Uri O (0.1 Represents the URI at which the NF
service consumer requests to receive
notifications.
notifCorrld string O |0..1 Represents the URI via which
notifications shall be delivered.
reportingReqs ReportingInformation [O (0..1 Represents the reporting requirements
applicable for VFL Training related
reporting.
5.9.6.3 Simple data types and enumerations
5.9.6.3.1 Introduction

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

5.9.6.3.2 Simple data types
The simple data types defined in table 5.9.6.3.2-1 shall be supported.

Table 5.9.6.3.2-1: Simple data types

Type Name Type Definition Description Applicability

5.9.7 Error Handling

59.7.1 General
For the Nnef _VFLTraining API, HTTP error responses shall be supported as specified in clause 4.8 of
3GPP TS 29.501 [5]. Protocol errors and application errors specified in table 5.2.7.2-1 of 3GPP TS 29.500 [4] shall be

supported for an HTTP method if the corresponding HT TP status codes are specified as mandatory for that HTTP
method in table 5.2.7.1-1 of 3GPP TS 29.500 [4].

In addition, the requirements in the following clauses are applicable for the Nnef_VFLTraining API.

59.7.2 Protocol Errors

No specific procedures for the Nnef VFLTraining service are specified.

5.9.7.3 Application Errors
The application errors defined for the Nnef_VFLTraining service are listed in Table 5.9.7.3-1.
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Table 5.9.7.3-1: Application errors

Application Error HTTP status code Description

OVERLOAD 403 Forbidden Indicates the NF is overloaded.

NOT_AVAILABLE_FOR_VFL_PROCESS 403 Forbidden Indicates the NF is not available for the
VFL process anymore.

VFL_REQS NOT_MET 403 Forbidden Indicates the VFL training requirements
are not met.

NOTE: Including a "ProblemDetails" data structure with the "cause" attribute in the HTTP response is optional

unless explicitly mandated in the service operation clauses.

5.9.8 Feature negotiation

The optional featuresin table 5.9.8-1 are defined for the Nnef_VFLTraining API. They shall be negotiated using the
extensibility mechanism defined in clause 6.6 of 3GPP TS 29.500 [4].

Table 5.9.8-1: Supported Features

Feature number Feature Name Description

5.9.9 Security

Asindicated in 3GPP TS 33.501 [8] and 3GPP TS 29.500 [4], the access to the Nnef_VFLTraining APl may be
authorized by means of the OAuth2 protocol (see IETF RFC 6749 [9]), based on local configuration, using the "Client
Credentials' authorization grant, where the NRF (see 3GPP TS 29.510 [10]) playsthe role of the authorization server.

If OAuth2 is used, an NF Service Consumer, prior to consuming services offered by the Nnef VFLTraining API, shall
obtain a"token" from the authorization server, by invoking the Access Token Request service, as described in
3GPP TS 29.510 [4], clause 5.4.2.2.

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

The Nnef_VFLTraining API defines a single scope "nnef-vfl-training" for the entire service, and it does not define any
additional scopes at resource or operation level.

5.10 Nnef _Training Service API

5.10.1 Introduction

The Nnef_Training service shall usethe Nnef_Training API.

The APl URI of the Nnef_Training API shall be:
{apiRoot}/<apiName>/<apiVersion>

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

{apiRoot}/<apiName>/<apiV er sion>/<apiSpecificResour ceUriPart>
with the following components:

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

- The <apiName> shall be "nnef-training".

- The<apiVersion> shall be"v1".
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- The <api SpecificResourceUriPart> shall be set as described in clause 5.10.3.
5.10.2 Usage of HTTP

5.10.2.1 General
HTTP/2, IETF RFC 9113 [11], shall be used as specified in clause 5 of 3GPP TS 29.500 [4].
HTTP/2 shall be transported as specified in clause 5.3 of 3GPP TS 29.500 [4].

The OpenAPI [6] specification of HT TP messages and content bodies for the Nnef_Training API is contained in
Annex A.

5.10.2.2 HTTP standard headers

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

5.10.2.2.2 Content type

JSON, IETF RFC 8259 [12], shall be used as content type of the HTTP bodies specified in the present specification as
specified in clause 5.10 of 3GPP TS 29.500 [4]. The use of the JSON format shall be signalled by the content type
"application/json".

"Problem Details" JSON object shall be used to indicate additional details of the error in aHT TP response body and
shall be signalled by the content type "application/problem+json”, as defined in IETF RFC 9457 [13].

5.10.2.3 HTTP custom headers

The Nnef_Training API shall support mandatory HTTP custom header fields specified in clause 5.2.3.2 of
3GPP TS 29.500 [4] and may support HT TP custom header fields specified in clause 5.2.3.3 of 3GPP TS 29.500 [4].

In this Release of the specification, no specific custom headers are defined for the Nnef_Training API.
5.10.3 Resources

5.10.3.1 Overview
This clause describes the structure for the Resource URIs and the resources and methods used for the service.

Figure 5.10.3.1-1 depicts the resource URIs structure for the Nnef_Training API.

{apiRoot}/nnef-training/<apiVersion>

/subscriptions ]

—[/{subscri ptionlid} ]

Figure 5.10.3.1-1: Resource URI structure of the Nnef_Training API

Table 5.10.3.1-1 provides an overview of the resources and applicable HTTP methods.
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Table 5.10.3.1-1: Resources and methods overview

HTTP
method
Resource name Resource URI or Description
custom
operation
Training Subscriptions /subscriptions POST Creates a subscription to notifications
on application or user related
event(s), i.e. creation of an Individual
Training Subscription resource.
Individual Training /subscriptions/{subscriptionld} PUT Updates an Individual Training
Subscription Subscription.
PATCH Modifies partially an Individual
Training Subscription.
DELETE |Removes an individual subscription
to notifications of subscribed event.

5.10.3.2 Resource: Training Subscriptions

5.10.3.2.1 Description

The resource represents the collection of Training Subscriptions of the Nnef_Training service. It allows NF service
consumers to create a new subscription to notifications on application or user related event(s).

5.10.3.2.2 Resource Definition
Resource URI: {apiRoot}/nnef-training/<apiVer sion>/subscriptions

This resource shall support the resource URI variables defined in table 5.10.3.2.2- 1.

Table 5.10.3.2.2-1: Resource URI variables for this resource

Name Data type Definition
apiRoot string See clause 5.10.1
5.10.3.2.3 Resource Standard Methods
5.10.3.2.3.1 POST

This method shall support the URI query parameters specified in table 5.10.3.2.3.1-1.

Table 5.10.3.2.3.1-1: URI query parameters supported by the POST method on this resource

Name Data type P | Cardinality Description Applicability

n/a

This method shall support the request data structures specified in table 5.10.3.2.3.1-2 and the response data structures
and response codes specified in table 5.10.3.2.3.1-3.

Table 5.10.3.2.3.1-2: Data structures supported by the POST Request Body on this resource

Data type P | Cardinality Description

TrainEventsSubs | M |1 Contains the information required for the creation of a new Individual
[ Training Subscription resource.
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Table 5.10.3.2.3.1-3: Data structures supported by the POST Response Body on this resource

Data type P | Cardinality | Response Description
codes

TrainEventsSubsc | M |1 201 Contains the representation of the Individual Training
Created Subscription resource.

ProblemDetails O (0.1 403 (NOTE 2)
Forbidden

NOTE 1: The mandatory HTTP error status code for the POST method listed in table 5.2.7.1-1 of

3GPP TS 29.500 [4] also apply.
NOTE 2: Failure cases are described in clause 5.10.7.

Table 5.10.3.2.3.1-4: Headers supported by the 201 Response Code on this resource

Name Data type P |Cardinality Description
Location string M |1 Contains the URI of the newly created resource, according to
the structure:
{apiRoot}/nnef-
training/<apiVersion>/subscriptions/{subscriptionid}

5.10.3.3 Resource: Individual Training Subscription

5.10.3.3.1 Description

The resource represents an individual Network Exposure Training Subscription of the Nnef_Training service. It allows
NF service consumers to read/modify/cancel a subscription to notifications on application or user related event(s).

5.10.3.3.2 Resource Definition
Resource URI: {apiRoot}/nnef-training/<apiVer sion>/subscriptions/{subscriptionl d}

This resource shall support the resource URI variables defined in table 5.10.3.3.2-1.

Table 5.10.3.3.2-1: Resource URI variables for this resource

Name Data type Definition
apiRoot string See clause 5.10.1
subscriptionld |string Identifies a subscription to the training service.
5.10.3.3.3 Resource Standard Methods
5.10.3.3.3.1 PUT

This method shall support the URI query parameters specified in table 5.10.3.3.3.1- 1.

Table 5.10.3.3.3.1-1: URI query parameters supported by the PUT method on this resource

Name Data type P | Cardinality Description

n/a

This method shall support the request data structures specified in table 5.10.3.3.3.1-2 and the response data structures
and response codes specified in table 5.10.3.3.3.1-3.

Table 5.10.3.3.3.1-2: Data structures supported by the PUT Request Body on this resource

Data type P | Cardinality Description

TrainEventsSubsc M 1 Modifies the existing Individual Training Subscription resource.
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Table 5.10.3.3.3.1-3: Data structures supported by the PUT Response Body on this resource

Data type P |Cardinality |Response codes Description
TrainEventsSubsc M 1 200 OK Successful case.
The Individual Training Subscription resource was
modified and a representation is returned.
n/a 204 No Content  [Successful case.
The Individual Training Subscription resource was
modified.
RedirectResponse (0] 0.1 307 Temporary Temporary redirection, during subscription
Redirect modification.
(NOTE 3)
RedirectResponse (0] 0.1 308 Permanent Permanent redirection, during subscription
Redirect modification.
(NOTE 3)
ProblemDetails ®) 0.1 403 Forbidden (NOTE 2)

NOTE 1: The mandatory HTTP error status codes for the PUT method listed in table 5.2.7.1-1 of 3GPP TS 29.500 [4]
also apply.
NOTE 2: Failure cases are described in clause 5.10.7.
NOTE 3: The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4)).
Table 5.10.3.3.3.1-4: Headers supported by the 307 Response Code on this resource
Name Data type P |Cardinality Description
Location string M |1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].
3gpp-Shi-Target- |[string O (0.1 Identifier of the target NEF (service) instance towards which
Nf-1d the request is redirected.

Table 5.10.3.3.3.1-5: Headers supported by the 308 Response Code on this resource

Name Data type P |Cardinality Description

Location string M |1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target- [string O (0.1 Identifier of the target NEF (service) instance towards which

Nf-1d the request is redirected.

5.10.3.3.3.2 PATCH

This method shall support the URI query parameters specified in table 5.10.3.3.3.2-1.

Table 5.10.3.3.3.2-1: URI query parameters supported by the PATCH method on this resource

Name

Data type P

Cardinality

Description

n/a

This method shall support the request data structures specified in table 5.10.3.3.3.2-2 and the response data structures
and response codes specified in table 5.10.3.3.3.2-3.
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Table 5.10.3.3.3.2-2: Data structures supported by the PATCH Request Body on this resource

Data type

Cardinality

Description

TrainEventsSubsc
Patch

P
M |1

Partially modify an existing Training Subscription.

Table 5.10.3.3.3.2-3: Data structures supported by the PATCH Response Body on this resource

Data type P |Cardinality Response Description
codes
TrainEventsSubsc | M |1 200 OK The subscription was updated successfully.
n/a 204 No Content  [The subscription has been successfully updated and no
content is returned in the response body.
RedirectRespons [ O |[0..1 307 Temporary Temporary redirection, during subscription retrieval.
e Redirect
(NOTE 2)
RedirectRespons [ O |(0..1 308 Permanent  |Permanent redirection, during subscription retrieval.
e Redirect
(NOTE 2)
ProblemDetails O [0.1 403 Forbidden (NOTE 3)

NOTE 1:

NOTE 2:

NOTE 3:

The mandatory HTTP error status codes for the PATCH method listed in table 5.2.7.1-1 of
3GPP TS 29.500 [4] also apply.
The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4)).
Failure cases are described in clause 5.10.7.

Table 5.10.3.3.3.2-4: Headers supported by the 307 Response Code on this resource

Name

Data type

P |Cardinality

Description

Location

string

M 1

Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.

3gpp-Shi-Target-
Nf-1d

string

0.1

Identifier of the target NEF (service) instance towards which
the request is redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

Table 5.10.3.3.3.2-5: Headers supported by the 308 Response Code on this resource

Name Data type P |Cardinality Description

Location string M 1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.
For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target-  |string (0] 0.1 Identifier of the target NEF (service) instance towards which

Nf-I1d the request is redirected.

5.10.3.3.3.3 DELETE

This method shall support the URI query parameters specified in table 5.10.3.3.3.3-1.
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Table 5.10.3.3.3.3-1: URI query parameters supported by the DELETE method on this resource

Name Data type P | Cardinality Description

n/a

This method shall support the request data structures specified in table 5.10.3.3.3.3-2 and the response data structures
and response codes specified in table 5.10.3.3.3.3-3.

Table 5.10.3.3.3.3-2: Data structures supported by the DELETE Request Body on this resource

Data type P | Cardinality Description

n/a

Table 5.10.3.3.3.3-3: Data structures supported by the DELETE Response Body on this resource

Data type P | Cardinality Response codes Description
n/a 204 No Content Successful case. The Individual Training Subscription
resource matching the subscriptionld was deleted.
RedirectResponse |O 0.1 307 Temporary Temporary redirection, during subscription termination.
Redirect (NOTE 2)
RedirectResponse |O 0.1 308 Permanent Permanent redirection, during subscription termination.
Redirect
(NOTE 2)
NOTE 1: The mandatory HTTP error status code for the DELETE method listed in table 5.2.7.1-1 of
3GPP TS 29.500 [4] also apply.
NOTE 2: The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4)).

Table 5.10.3.3.3.3-4: Headers supported by the 307 Response Code on this resource

Name Data type P |Cardinality Description
Location string M |1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of

3GPP TS 29.500 [4].

3gpp-Shi-Target- [string O |0..1 Identifier of the target NEF (service) instance towards which
Nf-1d the request is redirected.

Table 5.10.3.3.3.3-5: Headers supported by the 308 Response Code on this resource

Name Data type P |Cardinality Description
Location string M |1 Contains an alternative URI of the resource located in an
alternative NEF (service) instance towards which the request
is redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of

3GPP TS 29.500 [4].

3gpp-Shi-Target- [string O |0..1 Identifier of the target NEF (service) instance towards which
Nf-I1d the request is redirected.

5.10.4 Custom Operations without associated resources

None.
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5.10.5 Notifications

5.105.1 General

Notifications shall comply to clause 6.2 of 3GPP TS 29.500 [4] and clause 4.6.2.3 of 3GPP TS 29.501 [5].

Table 5.10.5.1-1: Notifications overview

Notification Callback URI HTTP method or custom Description
operation (service operation)
Training Notification  [{notifUri} POST Provides Information about observed
events.

5.10.5.2 Training Notification

5.10.5.2.1 Description

The Training Notification is used by the NEF to report one or several observed eventsto a NF service consumer that has
subscribed to such Notifications.

5.10.5.2.2 Target URI
The Notification URI " {notifUri}" shall be used with the callback URI variables defined in table 5.10.5.2.2-1.

Table 5.10.5.2.2-1: Callback URI variables for this resource

Name Data type Definition

notifUri Uri The Notification Uri as assigned by the NF service consumer during the subscription
service operation and described within the TrainEventsSubsc data type (see
table 5.10.6.2.2-1).

5.10.5.2.3 Standard Methods

5.10.5.2.3.1 POST

This method shall support the request data structures specified in table 5.10.5.2.3.1-1 and the response data structures
and response codes specified in table 5.10.5.2.3.1- 1.

Table 5.10.5.2.3.1-2: Data structures supported by the POST Request Body on this resource

Data type P [ Cardinality Description
TrainEventsNotif M 1 Provides Information about observed events.

Table 5.10.5.2.3.1-3: Data structures supported by the POST Response Body on this resource

Data type P | Cardinality Response Description
codes
n/a 204 No Content |The receipt of the Notification is acknowledged.
RedirectResponse (0] 0.1 307 Temporary |Temporary redirection, during event notification.
Redirect (NOTE 2)
RedirectResponse 0] 0.1 308 Permanent |Permanent redirection, during event notification.
Redirect (NOTE 2)
NOTE 1: The mandatory HTTP error status codes for the POST method listed in table 5.2.7.1-1 of
3GPP TS 29.500 [4] also apply.
NOTE 2: The RedirectResponse data structure may be provided by an SCP (cf. clause 6.10.9.1 of
3GPP TS 29.500 [4]).
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Table 5.10.5.2.3.1-4: Headers supported by the 307 Response Code on this resource

Name Data type P |Cardinality Description
Location string M |1 Contains an alternative URI representing the end point of an
alternative NF consumer (service) instance towards which
the notification should be redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target- |[string O (0.1 Identifier of the target NF (service) instance towards which
Nf-1d the notification request is redirected.

Table 5.10.5.2.3.1-5: Headers supported by the 308 Response Code on this resource

Name Data type P |[Cardinality Description
Location string M |1 Contains an alternative URI representing the end point of an
alternative NF consumer (service) instance towards which
the notification should be redirected.

For the case where the request is redirected to the same
target via a different SCP, refer to clause 6.10.9.1 of
3GPP TS 29.500 [4].

3gpp-Shi-Target- |[string O (0.1 Identifier of the target NF (service) instance towards which
Nf-1d the notification request is redirected.

5.10.6 Data Model

5.10.6.1 General
This clause specifies the application data model supported by the API.
Table 5.10.6.1-1 specifies the data types defined for the Nnef_Training service based interface protocol.

Table 5.10.6.1-1: Nnef_Training specific Data Types

Data type Section defined Description Applicability
TrainEventsSubsc 5.10.6.2.2 Represents a training subscription.
TrainEventsSubscPatch |5.10.6.2.3 Represents parameters to request the
modification of a training subscription.

Table 5.10.6.1-2 specifies data types re-used by the Nnef_Training 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 Nnef_Training service based interface.

Table 5.10.6.1-2: Nnef_Training re-used Data Types

Data type Reference Comments Applicability
EventNotif 3GPP TS 29.530 [33] Represents notification on event training.
EventSubsc 3GPP TS 29.530 [33] Represents an event training subscription.

ReportingInformation |3GPP TS 29.523 [22] Represents the type of reporting a
subscription requires.

SupportedFeatures  |3GPP TS 29.571 [16] Represents the list of supported features.
TrainEventsNotif 3GPP TS 29.530 [33] Represents notification on events training.
Uri 3GPP TS 29.571 [16] Represents a URI.
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This clause defines the structures to be used in resource representations.

5.10.6.2.2

Type TrainEventsSubsc

Table 5.10.6.2.2-1: Definition of type TrainEventsSubsc

Attribute name

Data type

Cardinality

Description

Applicability

notifUri

Uri

1

URI at which the NF service consumer
reguests to receive notifications.

notifCorrld

string

1

The value of Notification Correlation 1D
in the corresponding notification.

reportingReqs

ReportingInformation

P
M
M
o

0.1

Reporting requirement information of
the training subscription.

If omitted, the default values within the
ReportingInformation data type apply.

trainEventSubs

array(EventSubsc)

Identifies the training subscription
information for the subscribed
analytics ID(s).

eventNotifs

array(EventNotif)

o

Contains the training related event(s)
report(s).

This attribute may be present only if
immediate reporting was requested via
the "reportingReqs" attribute.

afld

string

Represents the AF identifier as VFL
server.

suppFeats

SupportedFeatures

Cc

Contains the list of supported features
among the ones defined in
clause 5.10.8.

This attribute shall be present only
when feature negotiation is required.

5.10.6.2.3

Type TrainEventsSubscPatch

Table 5.10.6.2.3-1: Definition of type TrainEventsSubscPatch

Attribute name

Data type

Cardinality

Description

Applicability

notifUri

Uri

0.1

URI at which the NF service consumer
requests to receive notifications.

notifCorrld

string

0.1

The value of Notification Correlation 1D
in the corresponding notification.

trainEventSubs

array(EventSubsc)

P
@)
0]
@)

1.N

Identifies the training subscription
information for the subscribed
analytics ID(s).

reportingReqs

ReportingInformation

o]

0.1

Reporting requirement information of
the training subscription.
If omitted, the default values within the

ReportingInformation data type apply.

5.10.6.3

5.10.6.3.1

Introduction

Simple data types and enumerations

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

previous clauses.

ETSI




3GPP TS 29.591 version 19.7.0 Release 19 197 ETSI TS 129 591 V19.7.0 (2026-07)

5.10.6.3.2 Simple data types
The simple data types defined in table 5.10.6.3.2-1 shall be supported.

Table 5.10.6.3.2-1: Simple data types

Type Name Type Definition Description Applicability

5.10.7 Error Handling

5.10.7.1 General
For the Nnef_Training API, HTTP error responses shall be supported as specified in clause 4.8 of 3GPP TS 29.501 [5].
Protocol errors and application errors specified in table 5.2.7.2-1 of 3GPP TS 29.500 [4] shall be supported for an

HTTP method if the corresponding HT TP status codes are specified as mandatory for that HTTP method in
table 5.2.7.1-1 of 3GPP TS 29.500 [4].

In addition, the requirements in the following clauses are applicable for the Nnef_Training API.

5.10.7.2 Protocol Errors

No specific protocol errors for the Nnef_Training service are specified.

5.10.7.3 Application Errors

The application errors defined for the Nnef_Training service are listed in Table 5.10.7.3-1.

Table 5.10.7.3-1: Application errors

Application Error HTTP status code Description
OVERLOAD 403 Forbidden Indicates the NF is overloaded.
NOTE: Including a "ProblemDetails" data structure with the "cause" attribute in the HTTP response is optional
unless explicitly mandated in the service operation clauses.

5.10.8 Feature negotiation

The optional featuresin table 5.10.8-1 are defined for the Nnef_Training API. They shall be negotiated using the
extensibility mechanism defined in clause 6.6 of 3GPP TS 29.500 [4].

Table 5.10.8-1: Supported Features

Feature number Feature Name Description

5.10.9 Security

Asindicated in 3GPP TS 33.501 [8] and 3GPP TS 29.500 [4], the access to the Nnef_Training APl may be authorized
by means of the OAuth2 protocol (see IETF RFC 6749 [9]), based on local configuration, using the "Client Credentials"
authorization grant, where the NRF (see 3GPP TS 29.510 [10]) plays the role of the authorization server.

If OAuth2 is used, an NF Service Consumer, prior to consuming services offered by the Nnef_Training API, shall
obtain a"token" from the authorization server, by invoking the Access Token Request service, as described in
3GPP TS 29.510[10], 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 Nnef_Training service.
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The Nnef_Training API defines a single scope "nnef-training” for the entire service, and it does not define any
additional scopes at resource or operation level.
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Annex A (normative):
OpenAPI specification

Al General

This Annex specifies the formal definition of the API(s) defined in the present specification. It consists of OpenAPI
3.0.0 specificationsin YAML 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: 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 a
Git-based repository that uses the GitLab software version control system (see clause 5B of the 3GPP TR 21.900 [7]
and clause 5.3.1 of the 3GPP TS 29.501 [5] for further information).

A.2  Nnef EventExposure API

openapi: 3.0.0

i nfo:
title: Nnef_Event Exposure
version: 1.4.2
description: |
NEF Event Exposure Service.
© 2026, 3GPP Organi zational Partners (AR B, ATIS, CCSA, ETSI, TSDSI, TTA, TTO).
Al rights reserved.

ext er nal Docs:
description: >
3GPP TS 29.591 V19.7.0; 5G System Network Exposure Function Southbound Services; Stage 3.
url: https://ww. 3gpp. org/ ftp/ Specs/archivel/29_series/29.591/

servers:
- url: '{api Root}/nnef-event exposure/ vl
vari abl es:
api Root :
defaul t: https://exanple.com
description: api Root as defined in clause 4.4 of 3GPP TS 29. 501

security:
- {3 _ _
- OAuth2dient Credential s:
- nnef - event exposure

pat hs:
/ subscri ptions:
post :
summary: subscribe to notifications
operationld: Createlndividual Subcription
tags:
- Subscriptions (Collection)
r equest Body:
required: true

content:
application/json:
schena:
$ref: '#/ conponents/schenmas/ Nef Event Exposur eSubsc'
responses:
'201":
description: Success
content:
application/json:
schema:
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$ref: ' #/ conponent s/ schemas/ Nef Event Exposur eSubsc'’
headers:
Locati on:

description: >
Contains the URI of the newy created resource, according to the structure
{api Root }/ nnef - event exposur e/ <api Ver si on>/ subscri pti ons/{subscri ptionl d}

required: true

schena:
type: string

' 4g(r)ef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 400’
' 4grlef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 401’
' 4gr3ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 403’
' 4g?ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 404’
' 4érlef : ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 411’
' Aéfef © ' TS29571_ConmonDat a. yani #/ conponent s/ r esponses/ 413’
' 4érsef ;' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 415’
' 4§?ef © ' TS29571_ConmonDat a. yani #/ conponent s/ r esponses/ 429’
' Sg?ef : ' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 500'
' 5grzef ;' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 502'

ngei‘ ;' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 503’
de;?:“ : ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ def aul t'

cal | backs:

nyNotification:
" {$request . body#/ notifuUri}':
post:
r equest Body:
required: true

content:

application/json:

schema:
$ref: '#/ conponents/schemas/ Nef Event Exposur eNoti f'
responses:

'204":

description: No Content, Notification was succesfull
' 307" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 307"
' 308" :

$ref: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 308"
' 400" :

$ref: ' TS29571_CommonDat a. yani #/ 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. yanl #/ conponent s/ r esponses/ 415’
'429':

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

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 500’
' 502" :

$ref: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 502"
' 503" :

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

$ref: ' TS29571_CommonDat a. yamni #/ conponent s/ r esponses/ def aul t'
/ subscri ptions/{subscriptionld}:

get:
summary: retrieve subscription
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operationld: Getlndividual Subcription

t ags:

paraneters:

- name: subscriptionld
in: path
description: Event Subscri
required: true
schema:
type: string
- nane: supp-feat
in: query
description:
required: false
schena:
$ref:
responses:
'200':
description: OK Resource
content:
application/json:
schema:
$ref:
' 307" :
$ref: ' TS29571_ConmonDat a.
' 308" :
$ref: ' TS29571_ CommonDat a.
' 400" :
$ref: ' TS29571_ CommonDat a.
' 401" :
$ref: ' TS29571_ConmonDat a.
' 403" :
$ref: ' TS29571_CommonDat a.
' 404" :
$ref: ' TS29571_CommonDat a.
' 406" :
$ref: ' TS29571_CommonDat a.
'429':
$ref: ' TS29571_CommonDat a.
' 500" :
$ref: ' TS29571_CommonDat a.
' 502" :
$ref: ' TS29571_CommonDat a.
' 503" :
$ref: ' TS29571_CommonDat a.
defaul t:
$ref: ' TS29571_CommonDat a.
put:
summary: update subscription

operationld: Replacel ndividual
tags:
request Body:
required:
content:
application/json:
schema:
$ref:
parameters:
name: subscriptionld
in: path
description: Event Subscri
required: true
schema:
type:
responses:
''200':
description:
content:
application/json:
schema:
$ref:

true

string

1204 :
description:

' 307" :
$ref:

' 308':

No Content.

' TS29571_CommonDat a.

I ndi vi dual Subscri ption (Docunent)

ption ID

Features supported by the NF service consumner

representation is returned

' #/ conponent s/ schemas/ Nef Event Exposur eSubsc’

yaml #/ conponent s/ r esponses/ 307"
yanl #/ conponent s/ r esponses/ 308’
yanl #/ conponent s/ r esponses/ 400’
yani #/ conponent s/ r esponses/ 401’
yanl #/ conponent s/ r esponses/ 403’
yani #/ conponent s/ r esponses/ 404’
yamnl #/ conponent s/ r esponses/ 406’
yani #/ conponent s/ r esponses/ 429’
yaml #/ conponent s/ r esponses/ 500’
yani #/ conponent s/ r esponses/ 502'
yaml #/ conponent s/ r esponses/ 503’

yani #/ conponent s/ responses/ def aul t'

Subcri ption

I ndi vi dual Subscri ption (Docunent)

' #/ conponent s/ schenas/ Nef Event Exposur eSubsc'’

ption I D

' #/ conponent s/ schemas/ Nef Event Exposur eSubsc’

Resource was succesful ly nodified

yamnl #/ conponent s/ r esponses/ 307"

ETSI

ETSI TS 129 591 V19.7.0 (2026-07)

' TS29571_CommonDat a. yam #/ conponent s/ schemas/ Suppor t edFeat ur es’

OK. Resource was succesfully nodified and representation is returned
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$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 308’

' 4g?ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 400’
' 4g}ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 401’
' 4g?ef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 403’
' 4g?ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 404’
' 4érlef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 411’
' 4é§ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 413’
' 4éfef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 415’
' 4§?ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 429’
' 5g(r)ef : ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 500’
' 5g?ef © ' TS29571_ConmonDat a. yani #/ conponent s/ r esponses/ 502"
dsgfe:‘ ;' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 503"
efaul t:

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

del et e:
summary: unsubscribe fromnotifications
operationld: Deletelndividual Subcription

tags:

- I ndividual Subscription (Docunent)
par anmeters:

- name: subscriptionld

in: path
description: Event Subscription |ID
required: true

schena:
type: string
responses:

'204":

description: No Content. Resource was succesfully del eted
' 307" :

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 307"
' 308" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 308"
' 400" :

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

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

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

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 404"
'429':

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

$ref: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 500
' 502" :

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 502'
' 503" :

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

$ref: 'TS29571 CommonDat a. yanl #/ conponent s/ r esponses/ def aul t'

conmponent s:
securitySchenes:
oAut h2Cl i ent Credenti al s:
type: oaut h2
flows:
clientCredentials:
tokenUrl: '{nrfApi Root}/ oaut h2/token'
scopes:
nnef - event exposure: Access to the Nnef_ Event Exposure AP

schenas:

Nef Event Exposur eSubsc:
description: Represents an |ndividual Network Exposure Event Subscription resource.
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type: object
properties:
dat aAccProf | d:
type: string
event sSubs:
type: array
itens:
$ref: ' #/ conponent s/ schemas/ Nef Event Subs'
mnltems: 1
event sRepl nf o:
$ref: ' TS29523_Npcf _Event Exposure. yanl #/ conponent s/ schemas/ Repor ti ngl nf or nati on’
notifUri:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Uri '
notifld:
type: string
event Notifs:
type: array
items:
$ref: ' #/ conponents/schenas/ Nef Event Noti fication'
mnltenms: 1
suppFeat :
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Suppor t edFeat ur es'
required:
- event sSubs
- notifld
- notifUri

Nef Event Exposur eNot i f:
description: >
Represents notifications on network exposure event(s) that occurred for an Individual
Net wor k
Exposure Event Subscription resource.
type: object
properties:
notifld:
type: string
event Notifs:
type: array
itens:
$ref: ' #/ conponents/schemas/ Nef Event Noti fi cation'
mnltems: 1
required:
- notifld
- eventNotifs

Nef Event Not i fi cati on:
description: Represents information related to an event to be reported.
type: object
properties:
event:
$ref: '#/ conponents/schemas/ Nef Event'
ti neSt anp:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Dat eTi e’
svcExprcl nf os:
type: array
items:
$ref: '#/ conponents/schenas/ Servi ceExperi encel nf o'
mnltems: 1
ueMbbi i tyl nfos:
type: array
items:
$ref: '#/ conponents/schenas/ UeMbi litylnfo'
mnltems: 1
ueConml nf os:
type: array
items:
$ref: ' #/ conponent s/ schemas/ UeCommuni cat i onl nf o'
mnltems: 1
excepl nf os:
type: array
itemns:
$ref: ' TS29517_Naf _Event Exposure. yanl #/ conponent s/ schenmas/ Except i onl nf o'
mnltems: 1
congesti onl nf os:
type: array
items:
$ref: ' TS29517_Naf _Event Exposure. yanl #/ conponent s/ schenmas/ User Dat aCongest i onCol | ecti on'
mnltems: 1
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per f Dat al nf os:
type: array
itens:
$ref: '#/ conponents/schenas/ Perfor manceDat al nf o'
mnltems: 1
di sper si onl nf os:
type: array
itens:
$ref: 'TS29517_Naf _Event Exposure. yam #/ conponent s/ schemas/ Di sper si onCol | ecti on’
mnltems: 1
col I Bhvr I nfs:
type: array
items:
$ref: ' TS29517_Naf _Event Exposure. yam #/ conponent s/ schenmas/ Col | ecti veBehavi our | nf o'
mnltens: 1
msQoeMet r | nf os:
type: array
items:
$ref: 'TS29517_Naf _Event Exposure. yani #/ conponent s/ schenas/ MsQoeMetri csCol | ecti on'
mnltenms: 1
deprecated: true
msQoeMetri cs:
type: array
itemns:
$ref: ' TS26512_Event Exposure. yanl #/ conponent s/ schemas/ QoEMetri csCol | ecti on’
mnltems: 1
description: Represents the Media Stream ng QOE netrics event notification.
nmsConsunpl nf os:
type: array
itens:
$ref: ' TS29517_Naf _Event Exposure. yam #/ conponent s/ schemas/ MsConsunpt i onCol | ecti on'
mnltems: 1
deprecated: true
msConsunpReports:
type: array
items:
$ref:
' TS26512_Event Exposur e. yan #/ conponent s/ schemas/ Consunpt i onReporti ngUni t sCol | ecti on'
mnltems: 1
description: Represents the Media Streamnmi ng Consunption event notification.
nmsNet Assl nvl nf os:
type: array
itens:
$ref: ' TS29517_Naf _Event Exposure. yam #/ conponent s/ schemas/ MsNet Assl nvocat i onCol | ecti on’
mnltems: 1
deprecated: true
nsNet Assi st | nvocati on:
type: array
items:
$ref:
' TS26512_Event Exposur e. yam #/ conponent s/ schemas/ Net wor kAssi st ancel nvocati onsCol | ecti on’
mnltenms: 1
description: >
Represents the Media Stream ng Network Assistance | nvocations event notification.
nmsDynPl yl nvl nf os:
type: array
items:
$ref:
' TS29517_Naf _Event Exposur e. yam #/ conmponent s/ schemas/ MsDynPol i cyl nvocati onCol | ecti on'
mnltems: 1
deprecated: true
msDynPl yl nvocat i on:
type: array
itens:
$ref:
' TS26512_Event Exposur e. yan #/ conponent s/ schemas/ Dynanmni cPol i cyl nvocati onsCol | ecti on'
mnltems: 1
description: Represents the Media Stream ng Dynamic Policy Invocations event notification.
msAccAct | nf os:
type: array
itemns:
$ref: ' TS29517_Naf _Event Exposure. yanl #/ conponent s/ schemas/ MSAccessAct i vityCol | ection’
mnltems: 1
deprecated: true
nsAccess:
type: array
itemns:
$ref: ' TS26512_Event Exposure. yan #/ conponent s/ schemas/ Medi aSt r eanm ngAccessesCol | ecti on’
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mnltems: 1
description: Represents the Media Stream ng access event notification.
gnssAssi st Dat al nf o:
$ref: '#/ conponents/schemas/ GNSSAssi st Dat al nf o'
dat Vol TransTi el nf os:
type: array
items:
$ref: ' TS29517_Naf _Event Exposur e. yani #/ conponent s/ schemas/ Dat Vol Tr ansTi meCol | ecti on'
mnltems: 1
appAct i veTi nmel nf os:
type: array
items:
$ref: 'TS29517_Naf _Event Exposure. yanl #/ conponent s/ schemas/ AppAct i veTi nel nf o'
mnltems: 1
si gl nf os:
type: array
items:
$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ schemas/ Nf Si gnal | i ngl nf o’
mnltenms: 1
ueAl titudel nfos:
type: array
items:
$ref: 'TS29517_Naf _Event Exposure. yanl #/ conponent s/ schenas/ UeAl ti t udel nf o'
mnltenms: 1
required:
- event
- timeStanp

Nef Event Subs:
description: Represents an event to be subscribed and the related event filter information.

type: object
properties:
event:

$ref: '#/ conponents/schemas/ Nef Event'
eventFilter:
$ref: ' #/ conponents/schemas/ Nef EventFilter'
event Repl nf o:
$ref: ' TS29523_Npcf _Event Exposure. yanl #/ conponent s/ schemas/ Repor ti ngl nf or nati on’
required:
- event

Nef Event Fil ter:
description: Represents event filter information for an event.
type: object
properties:

$ref: '#/ conponents/schenas/ Target Uel denti ficati on’'
type: array

$ref: ' TS29571_CommonDat a. yamni #/ conponent s/ schermas/ Appl i cati onl d'
mnltenms: 1
| ocAr ea:
$ref: ' TS29554_Npcf _BDTPol i cyControl . yanl #/ conponent s/ schemas/ Net wor kAr eal nf o'
col [ Attrs:
type: array
items:
$ref: 'TS29517_Naf _Event Exposure. yam #/ conponent s/ schenmas/ Col | ecti veBehavi ourFilter'
mnltenms: 1
tws:
type: array
items:
$ref: 'TS29122 ConmmonDat a. yanl #/ conponent s/ schenas/ Ti neW ndow
mnltenms: 1
required:
- tgtUe

Target Uel denti ficati on:
description: ldentifies the UE to which the request applies.
type: object
properties:
supi s:
type: array
itens:
$ref: ' TS29571_CormmonDat a. yani #/ conponent s/ schenmas/ Supi '
mnltems: 1
i nter G oupl ds:
type: array
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items:
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schemas/ G- oupl d'
mnltens: 1
anyUel d:
type: bool ean

uel pAddr:
$ref: ' TS29571_CommonDat a. yamni #/ conponent s/ schermas/ | pAddr'

Servi ceExperi encel nf o:
description: Contains service experience information associated with an application.
type: object
properties:

appl d:
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schermas/ Appl i cati onl d'
supi s:
type: array
items:
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schemas/ Supi '
mnltenms: 1
svcExpPer Fl ows:
type: array
items:
$ref: 'TS29517_Naf _Event Exposure. yani #/ conponent s/ schemas/ Ser vi ceExperi encel nf oPer Fl ow
mnltenms: 1
cont r Wi ght s:
type: array
itemns:
$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ schenas/ Ui nt eger’
mnltems: 1
required:
- svcExpPer Fl ows

UeMobi i tyl nfo:
description: >
Contains UE nobility informati on associated with an application. If the "appld" attribute is
not present, then indicates the collected UE nobility information is applicable to all the

applications for the UE

type: object
properties:
supi :
$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ schenmas/ Supi '
appl d:
$ref: ' TS29571_CommonDat a. yamni #/ conponent s/ schermas/ Appl i cati onl d'
ueTraj s:
type: array
itens:

$ref: '#/ conponents/schenas/ UeTraj ectoryl nfo'
mnltems: 1
ar eas:
type: array
items:
$ref: ' TS29554_Npcf _BDTPol i cyControl . yanl #/ conponent s/ schemas/ Net wor kAr eal nf o'
mnltems: 1
required:
- supi
- ueTrajs

UeComuni cat i onl nf o:
description: Contains UE communi cation information associated with an application.

type: object

properties:
supi :
$ref: ' TS29571 ConmonDat a. yanl #/ conponent s/ schenas/ Supi '
i nterGroupl d:
$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ schemas/ G- oupl d'
appl d:
$ref: ' TS29571_CormmonDat a. yani #/ conponent s/ schenas/ Appl i cati onl d'
comrs:
type: array
itens:

$ref: ' TS29517_Naf _Event Exposure. yanl #/ conponent s/ schemas/ Conmuni cat i onCol | ecti on'

mnltems: 1
required:
- comrs

UeTraj ectoryl nfo:

description: Contains UE trajectory information.
type: object
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properties:
ts:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Dat eTi e’
| ocation:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ User Locat i on'
required:
- ts
- location

Per f or manceDat al nf o:
description: Contains Performance Data Anal ytics related information collection.
type: object
properties:
appl d:
$ref: ' TS29571_CommonDat a. yamni #/ conponent s/ schermas/ Appl i cati onl d'
uel pAddr:
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schermas/ | pAddr’
ipTrafficFilter:
$ref: ' TS29122_CommonDat a. yani #/ conponent s/ schenas/ Fl owl nf o'

user Loc:

$ref: ' TS29571_CommonDat a. yan #/ conponent s/ schenas/ User Locat i on'
applLocs:

type: array

items:

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schermas/ Dnai '
mnltems: 1

asAddr:
$ref: ' TS29517_Naf _Event Exposure. yanl #/ conponent s/ schenas/ Addr Fqdn'
per f Dat a:
$ref: ' TS29517_Naf _Event Exposure. yanl #/ conponent s/ schermas/ Per f or manceDat a'
ti meSt anp:
$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ schenas/ Dat eTi ne'
required:
- perfData
- timeStanp

GNSSAssi st Dat al nf o:
description: Represents GNSS Assistance Data related information.
type: object
properties:
gnssAssi st Dat a:
$ref: '#/ conponents/schemas/ GNSSAssi st Dat a'
ser vArea:
$ref: ' #/ conponent s/ schemas/ GNSSSer vAr ea’
sour cel nf o:
$ref: 'TS29572_N nf _Locati on. yam #/ conponent s/ schemas/ Geogr aphi cal Coor di nat es'
required:
- gnssAssi stData
- servArea

GNSSSer VAr ea:
description: Represents the serving area of the GNSS Assistance Data.
type: object
properties:
geogr aphi cal Area:
$ref: 'TS29572_N nf _Locati on. yani #/ conponent s/ schenas/ Geogr aphi cArea’
tailist:
type: array
itens:
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schenas/ Tai '
mnltems: 1
oneCf :
- required: [geographical Area]
- required: [tailist]

# Sinple data types and Enunerations

Nef Event :
anyCf :
- type: string
enum
- SVC_EXPERI ENCE
- UE_MOBILITY
- UE_COW
- EXCEPTI ONS
- USER DATA CONGESTI ON
- PERF_DATA
- DI SPERSI ON
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- COLLECTI VE_BEHAVI OUR
- MS_QOE_METRI CS
- MS_CONSUMPTI ON
- MS_NET_ASSI ST_| NVOCATI ON
- MS_DYN_POLI CY_| NVOCATI ON
- MB_ACCESS_ACTIVITY
- GNSS_ASSI STANCE_DATA
- DATA_VOLUME_TRANSFER TI ME
- APP_ACTI VE_TI ME
- SIGNALLI NG_I NFO
- UE_ALTI TUDE
- type: string

description: >
This string provides forward-conpatibility with future extensions to the enuneration but
is not used to encode content defined in the present version of this APl.

description: |

Represents a Network Exposure Event.

Possi bl e val ues are:

- SVC _EXPERI ENCE: | ndicates that the subscribed/notified event is service experience
information for an application.

- UE_MOBILITY: Indicates that the subscribed/notified event is UE nobility information.

- UE_COW Indicates that the subscribed/notified event is UE communication information.

- EXCEPTIONS: Indicates that the subscribed/ notified event is exceptions information.

- USER _DATA CONGESTI ON: I ndicates that the subscribed/notified event is user data congestion
analytics related i nformation.

- PERF_DATA: Indicates that the subscribed/notified event is perfornance data information.

- DISPERSI ON: I ndicates that the subscribed/notified event is dispersion information.

- COLLECTI VE_BEHAVI QUR: | ndi cates that the subscribed/notified event is collective behaviour
i nformation.

- MS_QOE_METRICS: Indicates that the subscribed/notified event is Media Stream ng QOE
netrics.

- MS_CONSUMPTI ON: | ndi cates that the subscribed/notified event is Media Stream ng
consunption reports.

- MS_NET_ASSI ST_| NVOCATI ON: | ndi cates that the subscribed/notified event is Media Stream ng
networ k assi stance invocation.

- Ms5_DYN_POLI CY_I NVOCATI ON: I ndi cates that the subscribed/notified event is Media Stream ng
dynami ¢ policy invocation.

- MS_ACCESS ACTIVITY: Indicates that the subscribed/notified event is Media Stream ng access
activity.

- GNSS_ASSI STANCE_DATA: | ndicates that the subscribed/notified event is GNSS Assi stance Data
Col | ecti on.

- DATA VOLUME _TRANSFER TIME: Indicates that the event subscribed is data vol une transfer
tinme infornation.

- APP_ACTIVE_TIME: Indicates that the event subscribed is application activation time
i nformati on.

- SIGNALLING I NFO Indicates that the event subscribed/notified is signalling information.

- UE_ALTITUDE: Indicates that the event subscribed/notified is UE altitude information.

GNSSAssi st Dat a:
type: string
description: >
Represents GNSS Assi stance Data encoded as specified in clause 6.5.2.1 of
3GPP TS 37.355 [31].

A.3  Nnef EASDeployment API

openapi: 3.0.0

i nfo:
title: Nnef_EASDepl oyment
version: 1.2.1
description: |
NEF EAS Depl oynent servi ce.
© 2026, 3GPP Organizational Partners (ARI B, ATIS, CCSA, ETSI, TSDSI, TTA, TTO).
Al rights reserved.

ext er nal Docs:
description: >
3GPP TS 29.591 V19.7.0; 5G System Network Exposure Function Southbound Services; Stage 3.
url: https://ww. 3gpp. org/ftp/ Specs/ archivel/ 29 _series/29. 591/

servers:
- url: '{api Root}/nnef-eas-depl oynent/vl'
vari abl es:
api Root :
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defaul t: https://exanple.com
description: api Root as defined in clause 4.4 of 3GPP TS 29.501

security:
- {}
- OAut h2d i ent Credenti al s:
- nnef - eas- depl oynent

pat hs:
/ subscri ptions
post :
summary: subscribe to notifications
operationld: Createlndividual Subcription
tags:
- Subscriptions (Collection)
request Body:
required: true

content:
application/json:
schema:
$ref: '#/ conponents/schenas/ EasDepl oySubDat a'
responses:
'201
description: Success
content:
application/json:
schema:
$ref: ' #/ conponent s/ schemas/ EasDepl oySubDat a'
headers:
Locat i on:

description: >
Contains the URI of the newy created resource, according to the structure
{api Root }/ nnef - eas- depl oynent / <api Ver si on>/ subscri ptions/{subscriptionld}.
required: true
schema
type: string

' 400" :

$ref: ' TS29571_CommonDat a. yanl #/ 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_ CommonDat a. yani #/ conponent s/ r esponses/ 404’
'411

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 411"
'413":

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

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

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

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 500
' 502" :

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 502"
' 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'

cal | backs:

notifUri:

" {$request. body#/ notifUri}':

post :

request Body:
required: true

content:

application/json:

schema:
$ref: '#/ conponents/schenas/ EasDepl oyl nfoNot i f'
responses:

' 204

description: No Content, Notification was succesfull
' 307" :

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 307’
' 308" :

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 308’
' 400" :
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$ref:

'401" :

$ref:

' 403" :

$ref:

' 404" :

$ref:

"411" .

$ref:

'413':

$ref:

'415' .

$ref:

'429':

$ref:

' 500" :

$ref:

'502':

$ref:

' 503" :

$ref:
defaul t:
$ref:

' TS29571_CommmonDat a.
' TS29571_CommonDat a.
' TS29571_CommonDat a.
' TS29571_ConmonDat a.
' TS29571_CommonDat a.
' TS29571_ConmonDat a.
' TS29571_CommonDat a.
' TS29571_ConmonDat a.
' TS29571_CommonDat a.
' TS29571_ConmonDat a.
' TS29571_CommonDat a.

' TS29571_CommonDat a.

/ subscriptions/{subscriptionld}:

get:
summary:

retrieve subscription

operationld: Getlndividual Subcription

t ags:

- I ndividual Subscription (Docunent)

par anet er s:
- nane:
in: path
description:
required:
schena:
type:
responses:
'200':
description:
content:

string

subscriptionld

application/json:

schema
$ref:
'307":
$ref:
'308':
$ref:
'400' :
$ref:
'401':
$ref:
'403':
$ref:
'404"
$ref:
' 406" :
$ref:
'429'
$ref:
'500':
$ref:
'502':
$ref:
'503':
$ref:
defaul t:
$ref:

del et e:
sunmary:

' TS29571_CommonDat a.
' TS29571_CommonDat a.
' TS29571_ConmonDat a.
' TS29571_ConmonDat a.
' TS29571_CommonDat a.
' TS29571_ConmonDat a.
' TS29571_CommonDat a.
' TS29571_ConmonDat a.
' TS29571_CommonDat a.
' TS29571_CommonDat a.
' TS29571_ConmonDat a.

' TS29571_CommonDat a.

210

yan #/ conponent s/ r esponses/ 400'
yani #/ conponent s/ r esponses/ 401’
yan #/ conponent s/ r esponses/ 403’
yani #/ conponent s/ r esponses/ 404’
yaml #/ conponent s/ r esponses/ 411"
yani #/ conponent s/ r esponses/ 413’
yaml #/ conponent s/ r esponses/ 415’
yani #/ conponent s/ r esponses/ 429’
yaml #/ conponent s/ r esponses/ 500'
yanl #/ conponent s/ r esponses/ 502’

yaml #/ conponent s/ r esponses/ 503’

yanl #/ conponent s/ responses/ def aul t'

Event Subscription ID
true

OK. Resource representation is returned

' #/ conponent s/ schenas/ EasDepl oySubDat a'

yani #/ conponent s/ r esponses/ 307’
yaml #/ conponent s/ r esponses/ 308’
yani #/ conponent s/ r esponses/ 400’
yani #/ conponent s/ r esponses/ 401’
yaml #/ conponent s/ r esponses/ 403’
yani #/ conponent s/ r esponses/ 404’
yaml #/ conponent s/ r esponses/ 406’
yanl #/ conponent s/ r esponses/ 429’
yaml #/ conponent s/ r esponses/ 500'
yanl #/ conponent s/ r esponses/ 502’
yaml #/ conponent s/ r esponses/ 503’

yanl #/ conponent s/ responses/ def aul t'

unsubscribe fromnotifications

operationld: Deletelndividual Subcription

t ags:

- I ndividual Subscription (Docunent)

par anet ers:

- nane:
in: path

description:

subscriptionld

Event Subscription ID
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required: true

schena:
type: string
responses:

'204":

description: No Content. Resource was succesfully del eted
' 307" :

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 307"
' 308" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 308"
' 400" :

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

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

$ref: ' TS29571_CormmonDat a. yani #/ conponent s/ r esponses/ 403’
' 404" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 404’
'429':

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

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 500
'502':

$ref: ' TS29571 CommonDat a. yanl #/ conponent s/ r esponses/ 502"
' 503" :

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

$ref: ' TS29571_CormmonDat a. yani #/ conponent s/ r esponses/ def aul t'

conponent s:
securitySchenes:
oAut h2Cl i ent Credenti al s:
type: oaut h2
flows:
clientCredentials:
tokenUrl: ' {nrfApi Root}/ oaut h2/token'
scopes:
nnef - eas- depl oynent: Access to the Nnef_EASDepl oynent AP

schenas:
EasDepl oySubbDat a:
description: Represents an |ndividual EAS Depl oyment Event Subscription resource.
type: object
properties:
appl d:
type: string
dnnSnssai | nf os:
type: array
items:
$ref: ' TS29522_AM nf | uence. yani #/ conponent s/ schermas/ DnnSnssai | nf or nati on’
mnltenms: 1
description: Each of the elenent identifies a (DNN, S-NSSAl) conbination.
event | d:
$ref: '#/ conponents/schemas/ EasEvent'
eventsNotifs:
type: array
items:
$ref: ' #/ conponent s/ schenas/ EasDepl oyl nf oDat a'
mnltems: 1
description: >
Represents the EAS Depl oynent |nformation changes event(s) to be reported.
Shall only be present if the "imRep" attribute is included and sets to true,
and the current status of EAS Depl oynent Information is avail able.
i mRep:
type: bool ean
description: >
I ndication of inmrediate reporting. Set to true: requires the i medi ate reporting of the
current status of EAS Deploynent Information, if available. Set to false (default): EAS
Depl oynent | nformation event report occurs when the event is net.

i nter Goupl d:

$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ schemas/ G oupl d'
notifld:

type: string
notifUri:

$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ schemas/ Uri '
suppFeat :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Suppor t edFeat ur es'
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required:
- eventld
- notifld
- notifUri

EasDepl oyl nf oNot i f:
description: >
Represents notifications on EAS Depl oynent |Infornation changes event(s) that occurred for an
I ndi vi dual EAS Depl oyment Event Subscription resource.
type: object
properties:
easDepNoti fs:
type: array
items:
$ref: '#/ conponents/schenas/ EasDepNotification'
mnltens: 1
notifld:
type: string
required:
- easDepNotifs
- notifld

EasDepNot i fi cati on:
description: Represents the EAS Depl oynent Notifcation.
type: object
properties:

easDepl nf o:
$ref: ' #/ conponent s/ schemas/ EasDepl oyl nf oDat a'
event | d:
$ref: '#/ conponents/schemas/ EasEvent'
required:
- easDepl nfo
- eventld

EasDepl oyl nf oDat a:
description: Represents the EAS Deploynment Infornation to be reported.
type: object
properties:

appl d:
type: string
dnai | nf os:
type: object

addi ti onal Properties:
$ref: ' TS29522_EASDepl oynent . yanl #/ conponent s/ schemas/ Dnai | nf or mat i on'
m nProperties: 1
description: >
list of DNS server identifier (consisting of |P address and port) and/or |P address(s)
of the EAS in the local DN for each DNAI. The key of map is the DNAI.
dnn:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Dnn'
fqdnPat t ernLi st :
type: array
items:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenmas/ FqdnPat t er nMat chi ngRul e’
mnltenms: 1
i nt ernal G oupl d:
$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ schemas/ G- oupl d'

snssai:
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schenas/ Snssai '
target Afl d:

type: string
description: >
Identifier of the AF that is responsible for the EAS associated with this EAS
depl oynment i nfornation.
n6Del ayPer Dnai Eas:
type: array
itemns:
$ref: ' TS29522_ EASDepl oynent . yani #/ conponent s/ schenmas/ N6Del ayPer Dnai Eas'
mnltems: 1
description: >
N6 del ay neasurenent assistance information per DNAI and/or EAS.
required:
- fgdnPatternlLi st

# Sinple data types and Enunerations

EasEvent :
anyCf :
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- type: string
enum
- EAS_I NFO_CHG
- type: string
description: |
Represents the EAS event.
Possi bl e val ues are:
- EAS INFO CHG Indicates that the EAS Depl oyment Information is changed.

A.4  Nnef TrafficinfluenceData API

openapi: 3.0.0

i nfo:
title: Nnef_TrafficlnfluenceData
version: 1.1.1
description: |
NEF Traffic Influence Data Service.
© 2026, 3GPP Organizational Partners (AR B, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
Al rights reserved.

ext er nal Docs:
description: >
3GPP TS 29.591 V19.6.0; 5G System Network Exposure Function Southbound Services; Stage 3.
url: https://ww. 3gpp. org/ ftp/ Specs/archivel/29_series/29.591/

servers:
- url: '{api Root}/nnef-traffic-influence-data/vl'
vari abl es:
api Root :

default: https://exanple.com
description: api Root as defined in clause 4.4 of 3GPP TS 29. 501

security:
- {3 _ _
- OAuth2d i ent Credential s:
- nnef-traffic-influence-data

pat hs:

/ subscri ptions
post :
summary: subscribe to notifications
operationld: Createlndividual Subcription
tags:
- Subscriptions (Collection)
r equest Body:
required: true

content:
application/json:
schema:
$ref: '#/ conponents/schemas/ Trafficl nfl ubDat aSub’
responses:
'201':

description: >
Created. A representation of the created Individual Traffic |Influence Data
Subscription resource is returned in the response body.

content:
application/json:
schena:
$ref: '#/ conponents/schemas/ Trafficl nfl ubDat aSub’
header s:
Locati on:

description: >

Contains the URI of the newy created resource, according to the structure

{api Root}/ nnef -traffic-influence-datal/ <api Versi on>/ subscri pti ons/{subscri ptionl d}
required: true
schena:

type: string

' 400" :

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

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

$r ei‘ ;' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 403’

ETSI



3GPP TS 29.591 version 19.7.0 Release 19 214 ETSI TS 129 591 V19.7.0 (2026-07)

' 4g?ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 404’

' 4é:-ef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 411’

' 4é?ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 413’

' Aéfef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 415’

' 4é?ef © ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 429’

' Sg?ef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 500’

' 5’gfef : ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 502'
ngei‘ : ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 503’

de;?::‘f K TS29571_ConmonDat a. yamni #/ conponent s/ responses/ def aul t*

cal | backs:

nmyNot i fication:
" {$request. body#/ notifUri}":
post :
request Body:
required: true

content:

appl i cation/json

schena:
$ref: '#/ conponents/schemas/ TrafficlnfluDataNotify
responses

' 204

description: No Content, Notification was succesful
' 307

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 307
' 308"

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 308
' 400

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

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

$ref: ' TS29571_ CommonDat a. yanl #/ conponent s/ r esponses/ 403
' 404"

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 404
'411

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 411
' 413"

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

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

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

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 500
' 502

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 502
' 503"

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

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

/ subscriptions/{subscriptionld}:
par anmet ers
- nanme: subscriptionld
in: path
description: Subscription ID
required: true
schena:
type: string
get:
summary: retrieve subscription
operationld: Getlndividual Subcription

t ags:
- I ndividual Subscription (Docunent)
responses
' 200
description: OK Resource representation is returned
content:

application/json
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schena:

' o $ref: '#/ conponents/schemas/ Traffi cl nfl ubDat aSub’

' 3gr7ef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 307"
' 3g?ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 308"
' 4g?ef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 400’
' 4grlef © ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 401’
' 4gfef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 403’
' 4gfef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 404’
' 4g?ef : ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 406’
' 4§?ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 429’
' Sg?ef ;' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 500'
' 5grzef © ' TS29571_ConmonDat a. yani #/ conponent s/ r esponses/ 502'
dsgfeﬁ ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 503’

efaul t:

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

put:
summary: update subscription
operationld: Replacel ndivi dual Subcri ption
tags:
- I'ndivi dual Subscri ption (Docunent)
request Body:
required: true

content:

application/json:

schema:
$ref: '#/ conponents/schemas/ Trafficl nfl ubDat aSub’
responses:

' 200" :

description: OK Resource was succesfully nodified and representation is returned

content:

application/json:
schema:
$ref: '#/ conponents/schemas/ Trafficl nfl ubDat aSub’

'204":

description: No Content. Resource was succesfully nodified
' 307" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 307"
' 308" :

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 308"
' 400" :

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

$ref: ' TS29571_CommonDat a. yam #/ 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’
"411":

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 411"
'413':

$ref: ' TS29571 CommonDat a. yanl #/ conponent s/ r esponses/ 413’
'415':

$ref: ' TS29571_CommonDat a. yam #/ 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
' 502" :

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 502'
' 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'

del ete:
summary: unsubscribe fromnotifications
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operationld: Deletelndividual Subcription

tags:
- I ndividual Subscription (Docunent)
responses:

'204":

description: No Content. Resource was succesfully del eted
' 307" :

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 307"
' 308" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 308"
' 400" :

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

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

$ref: ' TS29571_CormmonDat a. yani #/ conponent s/ r esponses/ 403’
' 404" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 404’
'429':

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

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 500
'502':

$ref: ' TS29571 CommonDat a. yanl #/ conponent s/ r esponses/ 502"
' 503" :

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

$ref: ' TS29571_CormmonDat a. yani #/ conponent s/ r esponses/ def aul t'

conponent s:
securi tySchemes:
oAut h2Cl i ent Credenti al s:
type: oauth2
flows:
clientCredential s:
tokenUrl: ' {nrfApi Root}/ oaut h2/token'
scopes:
nnef-traffic-influence-data: Access to the Nnef_TrafficlnfluenceData API

schenas:
Trafficlnfl ubDat aSub:
description: Represents an Individual Traffic Influence Subscription data.
type: object
properties:
notifuUri:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Uri '
notifCorrld:
type: string
description: Notification correlation identifier.
dnns:
type: array
items:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Dnn'
mnltems: 1
description: Each elenment identifies a DNN.
snssai s:
type: array
items:
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schenas/ Snssai '
mnltems: 1
description: Each elenent identifies a slice.
supi s:
type: array
itens:
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schermas/ Supi '
mnltems: 1
description: Each elenent identifies the user.
anyUe:
type: bool ean
description: >
Identifies any UE when setting to true. Default value is false if onitted.
hpl ml d:
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schermas/ Pl ml d'
i pv4Addr s:
type: array
items:
$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ schenas/ | pv4Addr'
mnltems: 1
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description: Each elenent identifies an | Pv4 address.
i pv6Addr s:
type: array
items:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ | pv6Addr’
mnltems: 1
description: Each element identifies an | Pv6 address.
rptlnfo:
$ref: ' TS29523_Npcf _Event Exposure. yanl #/ conponent s/ schemas/ Repor ti ngl nf or nati on’
i mMReports:
type: array
items:
$ref: ' TS29519_Application_Data. yam #/ conponent s/ schemas/ Traf fi cl nfl uDat a’
mnltems: 1
description: Imrediate report with Traffic Influence Data that match this subscription.
support edFeat ur es:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Suppor t edFeat ur es'
required:
- notifUri
- notifCorrld
anyCf :
- required: [dnns]
- required: [snssais]

TrafficlnfluDataNotify:
description: Represents notifications for traffic influence data.
type: object
properties:
notifCorrld:
type: string
description: Notification correlation identifier.
event Noti fications:
type: array
itens:
$ref: ' TS29519_Application_Dat a. yam #/ conponent s/ schenas/ Traf fi cl nfl uDat aNoti f'
mnltems: 1
description: Notifications about Individual Events.
required:
- notifCorrld
- eventNotifications

A.5 Nnef ECSAddress API

openapi: 3.0.0

i nfo:
title: Nnef _ECSAddressConfi gurationl nfornation
version: 1.1.0
description: |
NEF ECS Address Service.
© 2025, 3GPP Organizational Partners (AR B, ATIS, CCSA, ETSI, TSDSI, TTA, TTO).
Al rights reserved.

ext er nal Docs:
description: >
3GPP TS 29.591 V19.5.0; 5G System Network Exposure Function Southbound Services; Stage 3.
url: https://ww. 3gpp. org/ftp/ Specs/ archivel/ 29 _series/29. 591/

servers:
- url: '{api Root}/nnef-ecs-addr-cfg-info/vl
vari abl es:
api Root :
defaul t: https://exanple.com
description: api Root as defined in clause 4.4 of 3GPP TS 29. 501
security:
- {}

- OAuth2d i entCredential s:
- nnef-ecs-addr-cfg-info

pat hs:

/ subscri ptions:
post:
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summary: subscribe to notifications
operationld: Createlndividual Subcription
tags:

- Subscriptions (Collection)
request Body:

required: true

content:
application/json:
schema:
$ref: '#/ conponents/schemas/ EcsAddr Cf gl nf oSub’
responses:
‘201" :
description: Success
content:
application/json:
schena:
$ref: '#/ conponents/schemas/ EcsAddr Cf gl nf oSub’
header s:
Locati on:

description: >
Contains the URI of the newy created resource, according to the structure
{‘api Root }/ nnef - ecs- addr - cf g- i nf o/ <api Ver si on>/ subscri pti ons/ {subscri pti onl d}
required: true
schena:
type: string

' 4g?ef : ' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 400'
' 4gr1ef ;" TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 401’
' 4gfef ;' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 403’
' 4g?ef ;' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 404’
' 4é:-ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 411’
' 4é§ef : ' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 413’
' 4é?ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 415’
' 4S?E?ef : ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 429’
' 5g(r)ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 500’
' 5grzef : ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 502'

ngei‘ : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 503’
def$raglff K TS29571_CommonDat a. yamni #/ conponent s/ responses/ def aul t'

cal | backs:

nyNotification:
" {$request. body#/ notifUri}":
post :
request Body:
required: true

content:

application/json:

schema:
$ref: ' #/ conponent s/ schenas/ EcsAddr Cf gl nfoNoti fication'
responses:

' 204"

description: No Content, Notification was succesfull
' 307" :

$ref: 'TS29571 CommonDat a. yanl #/ conponent s/ r esponses/ 307"
' 308" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 308"
' 400" :

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 400’
' 401"

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

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

ETSI



3GPP TS 29.591 version 19.7.0 Release 19 219

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

' 429" :

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

' 500" :

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

' 502" .

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 502"

'503":

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

defaul t:

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

/ subscriptions/{subscriptionld}:

par anet ers:
- name: subscriptionld
in: path

description: Subscription ID

required: true
schema:
type: string

get:

summary: retrieve subscription

operationld: Getlndividual Subcription

description: OK Resource representation is returned

$ref: '#/ conponents/schemas/ EcsAddr Cf gl nf oSub’

yanl #/ conponent s/ r esponses/ 307"

t ags:
- I'ndi vi dual Subscri ption (Docunent)
responses:
' 200" :
content:
application/json:
schema:
' 307" :
$ref: ' TS29571_CommonDat a.
' 308" :

$ref: ' TS29571_CommonDat a.

' 400" :

$ref: ' TS29571_CommonDat a.

"401":

$ref: ' TS29571_CommonDat a.

' 403" :

$ref: ' TS29571 CommonDat a.

' 404" :

$ref: ' TS29571_CommonDat a.

' 406" :

$ref: ' TS29571_ConmmonDat a.

'429':

$ref: ' TS29571_CommonDat a.

' 500" :

$ref: ' TS29571_CommonDat a.

'502':

$ref: ' TS29571_ConmmonDat a.

' 503" :

$ref: ' TS29571_CommonDat a.

defaul t:

$ref: ' TS29571_ConmmonDat a.

put :

yani #/ conponent s/ r esponses/ 308’
yanl #/ conponent s/ r esponses/ 400’
yani #/ conponent s/ r esponses/ 401’
yaml #/ conponent s/ r esponses/ 403’
yani #/ conponent s/ r esponses/ 404’
yaml #/ conponent s/ r esponses/ 406’
yani #/ conponent s/ r esponses/ 429’
yani #/ conponent s/ r esponses/ 500’
yaml #/ conponent s/ r esponses/ 502"

yani #/ conponent s/ r esponses/ 503’

yam #/ conponent s/ r esponses/ def aul t'

sunmary: fully update subscription
operationld: Replacel ndividual Subcription

t ags:

- I'ndi vi dual Subscri ption (Docunent)

request Body:
required: true
content:
application/json:
schema:

$ref: '#/ conponents/schemas/ EcsAddr Cf gl nf oSub’

responses:
1200 :

description: OK Resource was succesfully nodified and representation is returned

content:
application/json:
schema:

$ref: ' #/ conponent s/ schemas/ EcsAddr Cf gl nf oSub’

1204 :
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description: No Content. Resource was succesfully nodified

' 3gr7ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 307"
' 3g?ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 308’
' 4g(r)ef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 400’
' 4g}ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 401’
' 4g?ef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 403’
' 4g?ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 404’
' 4érlef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 411’
' Aéfef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 413’
' 4é?ef : ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 415’
' 4§?ef © ' TS29571_ConmonDat a. yani #/ conponent s/ r esponses/ 429’
' Sg?ef ;' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 500'
' 5g?ef © ' TS29571_ConmonDat a. yani #/ conponent s/ r esponses/ 502'
dsgfelf : ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 503"
efaul t:

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

pat ch:
summary: Partially update subscription
operationld: Modifylndividual Subcription
tags:
- I ndividual Subscription (Docunent)
request Body:
required: true
content:
appl i cati on/ mer ge- pat ch+j son
schema:
$ref: ' #/ conponent s/ schemas/ EcsAddr Cf gl nf oSubPat ch
par anmet ers
- nanme: subscriptionld
in: path
description: Subscription |D
required: true

schema
type: string
responses

' 200’

description: OK Resource was succesfully nodified and representation is returned

content:

application/json
schema
$ref: '#/ conponent s/ schemas/ EcsAddr Cf gl nf oSub

' 204"

description: No Content. Resource was succesfully nodified
'307":

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 307
' 308’

$ref: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 308
' 400

$ref: ' TS29571_ ConmonDat a. yanl #/ conponent s/ r esponses/ 400
'401":

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

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

$ref: ' TS29571_CormmonDat a. yani #/ conponent s/ r esponses/ 404
'411':

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 411
'413':

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

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

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 429
' 500'
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$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 500’

' 502" :

$ref: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 502"
' 503" :

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

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

del et e:
sunmary: unsubscribe fromnotifications
operationld: Deletelndividual Subcription

tags:
- I'ndi vi dual Subscri ption (Docunent)
responses:

'204":

description: No Content. Resource was succesfully del eted
'307":

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 307"
'308':

$ref: ' TS29571 CommonDat a. yanl #/ conponent s/ r esponses/ 308’
' 400" :

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

$ref: ' TS29571 CommonDat a. yanl #/ conponent s/ r esponses/ 401"
' 403" :

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

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 404’
'429'

$ref: ' TS29571_ConmonDat a. yani #/ conponent s/ r esponses/ 429’
' 500" :

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 500’
'502':

$ref: ' TS29571_ConmmonDat a. yani #/ conponent s/ r esponses/ 502’
' 503" :

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

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

securi tySchemnes:
oAut h2C i ent Credenti al s:
type: oaut h2
flows:
clientCredentials:
tokenUrl: ' {nrfApi Root}/oaut h2/token'
scopes:
nnef - ecs-addr-cfg-info: Access to the Nnef ECSAddress API

schenas:
EcsAddr Cf gl nf oSub:
description: Represents an Individual ECS Address Configuration |Information subscription data.
type: object
properties:
notifUri:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Uri '
notifCorrld:
type: string
description: Notification correlation identifier.
dnns:
type: array
itens:
$ref: ' TS29571 CommonDat a. yanl #/ conponent s/ schenas/ Dnn'
mnltems: 1
description: Each elenent identifies a DNN
snssai s:
type: array
itens:
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schermas/ Snssai '
mnltems: 1
description: Each elenent identifies a slice.
i mRepl nd:
type: bool ean
description: >
I ndication of immediate reporting. If included, when it is set to true it indicates
i medi ate reporting of the subscribed events, if available. Qtherw se, reporting wll
occur when the event is met.
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i mReports:
type: array
items:
$ref: '#/ conponents/schemas/ EcsAddr Cf gl nfoNot i fication'
mnltems: 1
description: >
I medi ate report with ECS Address Configuration Infornation that natch this
subscri ption.
suppor t edFeat ur es:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Suppor t edFeat ur es'
required:
- notifUri
- notifCorrld

EcsAddr Cf gl nfoNoti fi cati on:
description: Represents notifications for ECS Address Configuration Information data.
type: object
properties:
notifCorrld:
type: string
description: Notification correlation identifier.
ecsAddr Cf gl nf o:
type: array
itemns:
$ref: ' TS29522_ECSAddr ess. yanl #/ conponent s/ schemas/ EcsAddr | nf o'
mnltems: 1
description: Contains the ECS Address Configuration Information.
required:
- notifCorrld
- ecsAddrCfglnfo

EcsAddr Cf gl nf oSubPat ch:
description: Represents an updated ECS Address Configuration Infornation subscription data.
type: object
properties:

notifUri:
$ref: ' TS29571 CommonDat a. yani #/ conponent s/ schemas/ Uri '
notifCorrld:

type: string
description: Notification correlation identifier.
dnns:
type: array
itens:
$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ schenmas/ Dnn'
mnltems: 1
description: Each updated el ement identifies a DNN.
snssai s:
type: array
items:
$ref: ' TS29571_CommonDat a. yamni #/ conponent s/ schermas/ Snssai '
mnltenms: 1
description: Each updated el ement identifies a slice.
i mRepl nd:
type: bool ean
description: >
I ndication of immediate reporting. If included, when it is set to true it indicates
i mredi ate reporting of the subscribed events, if available. Oherw se, reporting wll
occur when the event is net.

A.6  Nnef DNAIMapping API

openapi: 3.0.0
i nfo:
title: Nnef_DNAI Mappi ng
version: 1.1.0
description: |
NEF DNAI Mappi ng Servi ce.
© 2025, 3GPP Organizational Partners (ARI B, ATIS, CCSA, ETSI, TSDSI, TTA, TTO).
Al rights reserved.
ext er nal Docs:
description: >
3GPP TS 29.591 V19.5.0; 5G System Network Exposure Function Southbound Services; Stage 3.
url: https://ww. 3gpp. org/ ftp/ Specs/archivel/29_series/29.591/

servers:
- url: '{api Root}/ nnef-dnai - mappi ng/ v1'
vari abl es:
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api Root :
defaul t: https://exanple.com
description: api Root as defined in clause 4.4 of 3GPP TS 29.501
security:
- {3
- OAut h2d i ent Credenti al s:
- nnef -dnai - mappi ng
pat hs:

/ subscri ptions
post :
summary: subscribe to notifications
operationld: Createlndividual Subcription
tags:
- Subscriptions (Collection)
request Body:
required: true

content:
application/json:
schema:
$ref: ' TS29522_DNAI Mappi ng. yanl #/ conponent s/ schermas/ Dnai MapSub'
responses:
'201
description: Success
content:
application/json:
schema:
$ref: ' TS29522_ DNAI Mappi ng. yan #/ conponent s/ schenas/ Dnai MapSub’
headers:
Locat i on:

description: >
Contains the URI of the newy created resource, according to the structure
{api Root }/ nnef - dnai - mappi ng/ <api Ver si on>/ subscri pti ons/{subscri ptionl d}
required: true
schema
type: string

'4g?§f: ' TS29571_CommonbDat a. yani #/ conponent s/ r esponses/ 400
'4g}?f: ' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 401
'4g?§f: ' TS29571_CommonbDat a. yani #/ conponent s/ r esponses/ 403
'4gfgf: ' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 404
'4é??f: ' TS29571_CommonbDat a. yani #/ conponent s/ r esponses/ 411
'4é§?f: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 413
'4éf?f: ' TS29571_ComonbDat a. yani #/ conponent s/ r esponses/ 415
'4§??f: ' TS29571_CommonbDat a. yani #/ conponent s/ r esponses/ 429
'Sg??f: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 500
'Sgsgf: ' TS29571_CommonbDat a. yani #/ conponent s/ r esponses/ 502
5gfei‘: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 503
de;?:if"TSZQS?l_CDnnDnData.yan1#/conponents/responses/default
cal | backs

myNot i fication:
" {$request. body#/ notifUri}':
post :
request Body:
required: true

content:

application/json

schema
$ref: ' TS29522_DNAI Mappi ng. yani #/ conponent s/ schemas/ Dnai MapUpdat eNot i f
responses

' 204

description: No Content, Notification was succesful
' 307

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 307
' 308’

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 308
' 400
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$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ r esponses/ 400’

' 4g}ef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 401’
' 4g§ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 403’
' 4g?ef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 404’
' Aég-ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 411’
' 4é?ef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 413’
' 4éfef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 415’
' 4§?ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 429’
' Sg?ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 500°
' 5grzef : ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 502'
dsgfe:‘ : ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 503"
efaul t:

$ref: 'TS29571 CommonDat a. yanl #/ conponent s/ responses/ def aul t'

/ subscriptions/{subscriptionld}:
get:
summary: retrieve subscription
operationld: Getlndividual Subcription
tags:
- I ndividual Subscription (Docunent)
par anmet ers
- name: subscriptionld
in: path
description: Subscription |ID
required: true

schema:
type: string
responses

' 200

description: OK Resource representation is returned

content:

application/json
schema
$ref: ' TS29522_DNAI Mappi ng. yanl #/ conponent s/ schemas/ Dnai MapSub

' 307" :

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 307
' 308"

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 308
'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. yan #/ conponent s/ r esponses/ 404
'406' :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 406
' 429'

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

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 500
' 502

$ref: 'TS29571_ ConmonDat a. yanl #/ conponent s/ r esponses/ 502
' 503"

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

$ref: ' TS29571_CormmonDat a. yani #/ conponent s/ r esponses/ def aul t

del et e:

summary: unsubscribe fromnotifications
operationld: Deletelndividual Subcription
tags:
- I ndividual Subscription (Docunent)
par anet ers
- name: subscriptionld
in: path
description: Subscription |D
required: true
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schema:
type: string
responses:

'204":

description: No Content. Resource was succesfully del eted
' 307" :

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 307"
' 308" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 308"
' 400" :

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

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

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

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 404"
'429':

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

$ref: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 500
' 502" :

$ref: ' TS29571 CommonDat a. yanl #/ conponent s/ r esponses/ 502’
' 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 h2C i ent Credenti al s:
type: oaut h2
flows:
clientCredentials:
tokenUrl: ' {nrfApi Root}/oaut h2/token'
scopes:
nnef - dnai - mappi ng: Access to the Nnef_DNAI Mappi ng API

A.7  Nnef_UEId API

openapi: 3.0.0
i nfo:
title: Nnef_UEld
version: 1.1.1
description: |
NEF Traffic Correl ation Service.
© 2025, 3GPP Organizational Partners (ARI B, ATIS, CCSA, ETSI, TSDSI, TTA, TTO).
Al rights reserved.
ext er nal Docs:
description: >
3GPP TS 29.591 V19.5.0; 5G System Network Exposure Function Southbound Services; Stage 3.
url: https://ww. 3gpp. org/ ftp/ Specs/archivel/29_series/29.591/
servers:
- url: '{api Root}/nnef-ueid/ vl
vari abl es:
api Root :
default: https://exanple.com
description: api Root as defined in clause 4.4 of 3GPP TS 29.501
security:
- {}
- OAuth2dientCredential s:
- nnef-ueid

pat hs:
/fetch:
post:
summary: fetch the Internal UE lIdentifier for roam ng UE(S).
operationld: FetchUEld
tags:
- UE | D (Docunent)
security:
- {3
- OAuth2dientCredential s:
- nnef-ueid
- OAuth2dientCredential s:
- nnef-ueid
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- nnef-ueid:fetch:read
r equest Body:
required: true
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content:
application/json:
schema:
$ref: '#/ conponents/schenas/ Uel dReq'
responses:
'200':
description: The requested information was returned successfully.
content:
application/json:
schema:

$ref: '#/ conponents/schemas/ Uel dl nf o'
'204":

description: No Content (The requested |nternal

' 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. yanl #/ conponent s/ r esponses/ 403"

'404" :

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

'411':

$ref: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 411"

'413':

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

'415':

$ref: ' TS29571_CommonDat a. yam #/ 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

'502':

$ref: ' TS29571_ CommonDat a. yan #/ conponent s/ r esponses/ 502’

' 503" :

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

defaul t:

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

/ get - uei d- nappi ng:
post:

summary: Retrieve the UE | D mapping information.

operationld: UEI DVappi ngl nf oRet ri eval
tags:
- UE ID Mapping Info Retrieval Request
security:
- {}
- OAuth2dientCredentials:
- nnef-ueid
- OAuth2dientCredential s:
- nnef-ueid
- nnef - uei d: get - uei d- nappi ng: r ead
request Body:
required: true
content:
application/json:
schema:

$ref: ' #/ conponents/schenas/ MapUel dI nf o'

responses:
1200 :

UE Identifier does not exist.)

description: Successful case. The requested UE I D mapping information is returned.

content:
application/json:
schema:

$ref: ' #/ conponent s/ schemas/ MapUel dI nf o'

1204 :

description: No Content (The requested UE | D mappi ng i nformati on does not exist.)

' 400" :

$ref: ' TS29571_ CormmonDat a. yani #/ 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_ CormmonDat a. yani #/ conponent s/ r esponses/ 404’

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

' 4é?ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 413’

' 4éfef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 415’

' 4§?ef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 429’

' Sg?ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 500'

' 5‘grzef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 502’

d5§fef : ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 503’
efaul t:

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

conponents:
securitySchenes:
oAut h2Cl i ent Credenti al s:
type: oauth2
flows:
clientCredential s:
tokenUrl: '{nrfApi Root}/ oaut h2/token'
scopes:
nnef -uei d: Access to the UE | D API
nnef -uei d: fetch: read: >
Access to service operation applying to retrieve the internal UE identifier fromthe
H NEF for the roam ng UE.
nnef - uei d: get - uei d- nappi ng: read: >
Access to service operation applying to retrieve the UE ID.

schenas:
Uel dReq:
description: Contains paraneters to request to fetch the Internal UE Identifier.
type: object
properties:
gpsi :

$ref: ' TS29571_CommonDat a. yami #/ conponent s/ schemas/ Gpsi '
uePubl pAddr:
$ref: ' TS29571_CormmonDat a. yani #/ conponent s/ schenmas/ | pAddr'
suppFeat :
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Suppor t edFeat ur es'
oneCf :
- required: [gpsi]
- required: [uePubl pAddr]

Uel dI nf o:
description: Contains the UE ID I nformation.
type: object
properties:
hPl mDnnSnssai :
$ref: ' TS29522_AM nf | uence. yani #/ conponent s/ schermas/ DnnSnssai | nf or nati on’

supi :
$ref: ' TS29571_CommonDat a. yan #/ conponent s/ schemas/ Supi '
uePvt | pAddr:
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schemas/ | pAddr’
suppFeat :
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Suppor t edFeat ur es'
oneC :

- required: [supi]
- required: [uePvtlpAddr]

MapUel dI nf o:
description: Contains the UE | D mappi ng i nformation.
type: object
properties:
applLayer | d:
$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ schenas/ Appl i cati onl ayer|d'
gpsi :
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schemas/ Gpsi '
suppFeat :
$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ schenmas/ Suppor t edFeat ur es'
oneCf :
- required: [appLayerld]
- required: [gpsi]
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A.8 Nnef VFLInference API

openapi: 3.0.0

i nfo:
title: Nnef_VFLInference
version: 1.0.2
description:
APl for Nnef_VFLI nference Service.
© 2026, 3GPP Organizational Partners (ARI B, ATIS, CCSA, ETSI, TSDSI, TTA, TTO).
Al rights reserved.

ext er nal Docs:
description: >
3GPP TS 29.591 V19.7.0; 5G System Network Exposure Function Southbound Services; Stage 3.
url: https://ww. 3gpp. org/ftp/ Specs/ archivel/ 29 _series/29. 591/

servers:
- url: '{api Root}/nnef-vfl-inference/vl
vari abl es:
api Root :
default: https://exanple.com
description: api Root as defined in clause 4.4 of 3GPP TS 29. 501

security:
- {3 . .
- OAuth2dient Credential s:
- nnef-vfl-inference

pat hs:
/ subscri ptions:
post:

summary: Create a new | ndividual VFL Inference Subscription resource.

operationld: CreateVFLInferenceSubcription

tags:
- Subscriptions (Collection)

request Body:
required: true

content:
application/json:
schena:
$ref: '#/ conponents/schenmas/ Vfl | nferSub'
responses:
'201":
description: Create a new Individual VFL Inference Subscription resource.
content:
application/json:
schema:
$ref: '#/ conponents/schenas/ Vfl | nferSub’'
headers:
Locati on:

description: >
Contains the URI of the newy created resource, according to the
structure
{api Root }/ nnef-vfl-inferencel/vl/ subscriptions/{subscriptionld}.
required: true
schema
type: string

' 4g?ef ;' TS29571_CommonDat a. yanl #/ 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’
' 4gfef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 404'
' 4érlef ;' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 411’
' 4ér3ef © ' TS29571_ConmonDat a. yani #/ conponent s/ r esponses/ 413"
' 4érsef ;" TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 415'
' 4;?ef ;' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 429’
' 2§Zef ;' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 500'

ETSI



3GPP TS 29.591 version 19.7.0 Release 19 229 ETSI TS 129 591 V19.7.0 (2026-07)

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 502’

' 503" :
$ref: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 503"
defaul t:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ def aul t'
cal | backs:

nyNotification:
" {$request. body#/ notifUri}":
post :
request Body:
required: true

content:

application/json:

schema:
$ref: ' TS29520_Nnwdaf _VFLI nf erence. yani #/ conponent s/ schenas/ Vf I I nfer Noti f'
responses:

'204':

description: No Content, Notification was successful
'307":

$ref: 'TS29571 CommonDat a. yanl #/ conponent s/ r esponses/ 307"
' 308" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 308"
' 400" :

$ref: ' TS29571 CommonDat a. yanl #/ conponent s/ r esponses/ 400’
'401':

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

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 403’
'404' :

$ref: ' TS29571_ConmonDat a. yani #/ conponent s/ r esponses/ 404’
411" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 411"
'413':

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

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

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

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 500’
' 502" :

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 502"
' 503" :

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

$ref: ' TS29571_CommonDat a. yamni #/ conponent s/ r esponses/ def aul t'
/ subscri ptions/{subscriptionld}:
par amet ers:
- name: subscriptionld
in: path
description: String identifying an Individual VFL Inference Subscription.
required: true
schema:
type: string

get:
sunmary: Retrieve an existing Individual VFL |nference Subscription resource.
operationld: GetVFLI nferenceSubcription
tags:
- I'ndividual VFL Inference Subscription (Docunent)
responses:
'200':
description: >
OK. The requested Individual VFL Inference Subscription resource is
successfully returned in the response body.

content:
application/json:
schema:
$ref: '#/ conponents/schenas/ Vfl | nferSub'

' 307" :

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 307’
' 308" :

$ref: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 308"
' 400" :

$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ r esponses/ 400’
'401":

$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ r esponses/ 401’
' 403" :
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$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ r esponses/ 403’

' 4g?ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 404’

' 4g?ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 406’

' 4§?ef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 429’

' Sg?ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 500'

' 5‘grzef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 502’

d5§fef : ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 503’
efaul t:

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

put:
sunmary: Update an existing Individual VFL |Inference Subscription
operationld: UpdateVFLI nferenceSubcription
tags:
- I'ndividual VFL Inference Subscription (Documnent)
request Body:
required: true

content:
application/json:
schema:
$ref: ' #/ conponent s/ schemas/ Vf | | nf er Sub’
responses:
' 200" :

description: >
The | ndividual VFL Inference Subscription resource was nodified
successfully and a representation of that resource is returned.
content:
application/json:
schema:
$ref: ' #/ conponents/schemas/ Vil | nf er Sub’
1204 :
description: >
The | ndividual VFL |Inference Subscription resource was nodified
successful ly.

' 3gr7ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 307"
' 3g§ef : ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 308’
' 4g(r)ef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 400’
' 4g}ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 401’
' 4g?ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 403’
' 4g?ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 404’
' 4érlef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 411’
' Aéfef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 413’
' 4éfef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 415’
' 4§?ef : ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 429’
' Sg?ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 500°
' 5grzef ;' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 502'
d5§fef © ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 503"
efaul t:

$ref: ' TS29571_CormmonDat a. yani #/ conponent s/ r esponses/ def aul t'

pat ch:

summary: Partial update an existing Individual VFL |Inference Subscription
operationld: Partial Updat eVFLI nferenceSubcri pti on
t ags:

- Individual VFL Inference Subscription (Docunent)
request Body:

required: true

content:

appl i cati on/ mer ge- pat ch+j son:
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schena:
$ref: '#/ conponents/schenmas/ Vfl | nferSubPat ch’'
responses:
'200':
description: >
The I ndividual VFL |Inference Subscription resource was partial
nodi fi ed successfully and a representation of that resource is returned.
content:
application/json:
schema:
$ref: '#/ conponents/schemas/ Vfl | nferSub'
'204' :
description: >
The I ndividual VFL |Inference Subscription resource was partial
nmodi fi ed successfully.

' 3gr7ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 307'
' 3g§ef ;' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 308’
' 4g?ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 400°
' 4grlef ;' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 401’
' 4g§ef © ' TS29571_ConmonDat a. yani #/ conponent s/ r esponses/ 403’
' 4g?ef ;' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 404’
' 4ér1ef ;" TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 411’
' ‘%Eef ;' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 413’
' 4ér5ef ;' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 415'
' 4;?ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 429’
' Sg?ef : ' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 500'
' 5grzef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 502’
dsl;g?elfé ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 503’
efaul t:

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

del ete:
summary: Del ete an existing Individual VFL Inference Subscription.
operationld: Del eteVFLI nferenceSubcription
tags:
- I'ndividual VFL Inference Subscription (Docunent)
responses:
'204' :
description: >
No Content. The I|ndividual VFL Inference Subscription matching the
subscriptionld was del et ed.

' 3gr7ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 307’
' 3g§ef © ' TS29571_ConmonDat a. yani #/ conponent s/ r esponses/ 308"
' 4g?ef ;' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 400’
' 4g}ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 401’
' 4g§ef ;' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 403’
' 4g?ef © ' TS29571_ConmonDat a. yani #/ conponent s/ r esponses/ 404'
' 4§?ef ;' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 429’
' Sg?ef ;' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 500’
' 5grzef : ' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 502'
ds%gfe:.‘ : ' TS29571_ConmonDat a. yani #/ conponent s/ r esponses/ 503’
efaul t:

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

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:
nnef -vfl-inference: Access to the Nnef VFLInference API

schenas:
Vf I | nf er Sub:
description: Represents a VFL Inference subscription.
type: object
properties:
notifCorrld:
type: string
description: >
String identifying the Notification Correlation ID in the corresponding
notification.
notifUri:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Uri '
af | d:
type: string
description: ldentitty of the AF acting as VFL client.
reportingReqgs:
$ref: ' TS29523_Npcf _Event Exposure. yanl #/ conponent s/ schermas/ Repor ti ngl nf or nati on’
suppFeat s:
$ref: ' TS29571_CormmonDat a. yani #/ conponent s/ schenas/ Suppor t edFeat ur es'
vfl | nf er AnaSubs:
type: array
itens:
$ref: ' TS29520_Nnwdaf _VFLI nf er ence. yam #/ conponent s/ schemas/ Vf | | nf er AnaSub’
mnltems: 1
description: Represents inference subscription per analytics Id.
vfillInferResults:
type: array
itemns:
$ref: ' TS29520_Nnwdaf _VFLI nf er ence. yam #/ conponent s/ schemas/ Vf | | nfer Resul t'
mnltems: 1
description: Represents internediate VFL Inference result.
required:
- notifUri
- notifCorrld
- afld
- vfl I nferAnaSubs

Vf | | nf er SubPat ch:
description: >
Represents parameters to request the nodification of a VFL Inference
subscri ption.
type: object

properties:
notifuUri:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenmas/ Uri '
notifCorrld:

type: string
description: >
String identifying the Notification Correlation ID in the corresponding
notification.
reportingRegs:
$ref: ' TS29523_Npcf _Event Exposure. yanl #/ conponent s/ schemas/ Repor ti ngl nf or nati on’
vfl | nf er AnaSubs:
type: array
items:
$ref: ' TS29520_Nnwdaf _VFLI nf er ence. yam #/ conponent s/ schemas/ Vf | | nf er AnaSub’
mnltems: 1
description: Represents inference subscription per analytics Id.

A.9 Nnef _Inference API

openapi: 3.0.0
i nfo:

title: Nnef_Inference
version: 1.0.2
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description: |
APl for Nnef_Inference Service.
© 2026, 3GPP Organizational Partners (AR B, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
Al rights reserved.

ext er nal Docs:
description: >
3GPP TS 29.591 V19.7.0; 5G System Network Exposure Function Southbound Services; Stage 3.
url: https://ww. 3gpp. org/ ftp/ Specs/archivel/29_series/29.591/

servers:
- url: '{api Root}/nnef-inference/ vl
vari abl es:
api Root :
defaul t: https://exanple.com
description: api Root as defined in clause 4.4 of 3GPP TS 29. 501

security:
- {3
- OAuth2d i ent Credential s:
- nnef-inference

pat hs:
/ subscri ptions:
post :

sunmary: Create a new Individual Inference Subscription resource.

operationld: CreatelnferenceSubcription

tags:
- Subscriptions (Collection)

r equest Body:
requi red: true

content:
application/json:
schena:
$ref: '#/ conponents/schemas/ | nfer Event Subsc'
responses:
'201":
description: Create a new | ndividual |Inference Subscription resource.
content:
application/json:
schena:
$ref: '#/ conponents/schemas/ | nfer Event Subsc'
headers:
Locati on:

description: >
Contains the URI of the newy created resource, according to the
structure
{api Root }/ nnef -i nf erence/ vl/ subscri pti ons/{subscriptionld}.
required: true
schena
type: string

' 4g?ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 400'
' 4grlef » ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 401’
' 4gfef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 403’
' 4g?ef : ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 404’
' 4érlef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 411’
' 4é§ef ;' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 413’
' Aéfef © ' TS29571_ConmonDat a. yani #/ conponent s/ r esponses/ 415
' 4§?ef ;' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 429’
' 5g(r)ef ;' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 500’
' 5grzef © ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 502’

Sg?ei‘ ;' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 503’
de;raglff K TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ def aul t'

cal | backs:

myNot i fication:
" {$request . body#/ notifuUri}':
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post :
r equest Body:

required: true
content:

application/json:

schema:
$ref:
responses:

1204 :

description: No Content,
' 307" :

$ref: ' TS29571_CommonDat a.
' 308" :

$ref: ' TS29571_ConmonDat a.
' 400 :

$ref: ' TS29571_CommonDat a.
'401":

$ref: ' TS29571_ConmmonDat a.
' 403" :

$ref: ' TS29571 CommonDat a.
' 404" :

$ref: ' TS29571_ConmonDat a.
411" :

$ref: ' TS29571_ CommonDat a.
'413':

$ref: ' TS29571_ConmonDat a.
'415' :

$ref: ' TS29571_ CommonDat a.
' 429" :

$ref: ' TS29571_ConmonDat a.
' 500" :

$ref: ' TS29571 CommonDat a.
'502':

$ref: ' TS29571_CommonDat a.
' 503" :

$ref: ' TS29571_CommonDat a.
defaul t:

$ref: ' TS29571_CommonDat a.

/ subscri ptions/{subscriptionld}:
put :
summary: Update an existing |Individual

234

' TS29530_Naf _| nf er ence. yanm #/ conponent s/ schemas/ | nfer Noti f'

Noti fication was successful

yani #/ conponent s/ r esponses/ 307"
yam #/ conponent s/ r esponses/ 308’
yanl #/ conponent s/ r esponses/ 400’
yaml #/ conponent s/ r esponses/ 401"
yanl #/ conponent s/ r esponses/ 403’
yaml #/ conponent s/ r esponses/ 404’
yanl #/ conponent s/ r esponses/ 411"
yam #/ conponent s/ r esponses/ 413’
yanl #/ conponent s/ r esponses/ 415’
yani #/ conponent s/ r esponses/ 429’
yanl #/ conponent s/ r esponses/ 500’
yani #/ conponent s/ r esponses/ 502’

yanl #/ conponent s/ r esponses/ 503’

yani #/ conponent s/ responses/ def aul t'

I nference Subscription

operationld: UpdatelnferenceSubcription

(Docunent)

tags:
- I'ndividual Inference Subscription
request Body:
required: true
content:
application/json
schema
$ref: '#/ conponents/schemas/ | nfer Event Subsc
par ameters
- name: subscriptionld
in: path
description: String identifying an Individua
required: true
schena:
type: string
responses
' 200

description: >

The I ndividual |nference Subscri

successfully and a representation of that

content:
application/json:
schenma:
$ref:
'204"
description: >
The | ndi vi dual
successful ly.
'307":
$ref:
' 308':
$ref:
' 400" :
$ref:
401" :
$ref:

I nference Subscri

ption resource was nodified
resource is returned.

' #/ conponent s/ schenmas/ | nf er Event Subsc'’

ption resource was nodified

' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 307"
' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 308’
' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 400'

' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 401’
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' 4g?ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 403’
' 4g?ef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 404’
' 4érlef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 411’
' Aéfef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 413’
' 4é?ef © ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 415’
' 4§?ef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 429’
' 5’g(r)ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 500'
' 5grzef ;' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 502'

ngei‘ © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 503"

. :e;?g:‘? K TS29571_ConmonDat a. yanl #/ conponent s/ r esponses/ def aul t'
pat ch:

sunmary: Partial update an existing |ndividual |nference Subscription
operationld: Partial Updat el nferenceSubcri ption
tags:
- I'ndividual Inference Subscription (Docunent)
request Body:
required: true
content:
appl i cati on/ mer ge- pat ch+j son
schena
$ref: '#/ conponents/schenas/ | nferEvent SubscPat ch
par amet ers
- name: subscriptionld
in: path
description: String identifying an Individual Inference Subscription
required: true
schena:
type: string
responses
' 200
description: >
The | ndividual |nference Subscription resource was partia
nodi fi ed successfully and a representation of that resource is returned
content:
application/json
schena
$ref: '#/ conponents/schemas/ | nferEvent Subsc
'204' :
description: >
The | ndividual |nference Subscription resource was partia
nodi fi ed successful ly.

'3gz?%: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 307
'nggf: ' TS29571_CommonbDat a. yani #/ conponent s/ r esponses/ 308
'4g??f: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 400
'4gigf: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 401
'4gf?f: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 403
'4gfgf: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 404
'4é}?f: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 411
'4é§?f: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 413
'4éf§f: ' TS29571_CommonbDat a. yani #/ conponent s/ r esponses/ 415
'4§??f: ' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 429
'Sg?§f: ' TS29571_CommonbDat a. yani #/ conponent s/ r esponses/ 500
'Sg??f: ' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 502
dsgfeté ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 503
efaul t:
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$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ r esponses/ def aul t*
del ete:
summary: Del ete an existing Individual |nference Subscription.
operationld: Del etelnferenceSubcription
t ags:
- I'ndividual Inference Subscription (Docunent)
parameters:
- nanme: subscriptionld
in: path
description: >
String identifying an Individual |Inference Subscription.
required: true
schema:
type: string
responses:
‘204" :
description: >
No Content. The I ndividual Inference Subscription matching the
subscriptionld was del et ed.

' 3gr7ef © ' TS29571_ConmonDat a. yani #/ conponent s/ r esponses/ 307"
' 3g§ef ;' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 308’
' 4g?ef © ' TS29571_ConmonDat a. yani #/ conponent s/ r esponses/ 400°
' 4grlef : ' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 401’
' 4g§ef : ' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 403’
' 4g?ef ;' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 404’
' 4§?ef ;' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 429’
' Sg?ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 500’
' 5!?Srzef : ' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 502'
dsgfefé ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 503’
efaul t:

$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ r esponses/ def aul t'

conponents:
securitySchenes:
oAut h2d i ent Credenti al s:
type: oaut h2
flows:
clientCredential s:
tokenUrl: ' {nrfApi Root}/ oaut h2/token'
scopes:
nnef -i nference: Access to the Nnef_Inference API

schenas:
I nf er Event Subsc:
description: Represents an |Inference subscription.
type: object
properties:
notifCorrld:
type: string
description: >
String identifying the Notification Correlation IDin the corresponding notification.
notifUri:
$ref: ' TS29571 CommonDat a. yanl #/ conponent s/ schenas/ Uri '
suppFeat s:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Suppor t edFeat ur es'
i nf er AnaSubs:
type: object
addi ti onal Properties:
$ref: ' TS29530_Naf _| nf erence. yan #/ conponent s/ schemas/ | nf er AnaSub’
m nProperties: 1
description: >
Represents inference subscription per analytics Id. The key of
the map shall be set to the value of the "anaEvent" attribute in the
I nf er AnaSub data structure.
inferResults:
type: object
addi tional Properties:
$ref: ' TS29520_Nnwdaf _Event sSubscri ption. yan #/ conmponent s/ schermas/ Event Noti fi cati on'
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m nProperties: 1
description: >
Represents Inference result. The key of the map shall be set to the value of the "event"
attribute in the EventNotification data structure.
reportingReqgs:
$ref: ' TS29523_Npcf _Event Exposure. yanl #/ conponent s/ schemas/ Repor ti ngl nf or nati on’
target Serverld:
type: string
description: String identifying target VFL server id.
required:
- notifUri
- notifCorrld
- inferAnaSubs
- targetServerld

| nf er Event SubscPat ch:
description: Represents paraneters to request the nodification of an Inference subscription.
type: object
properties:
i nf er AnaSubs:
type: object
addi ti onal Properties:
$ref: ' TS29530_Naf _I nf erence. yani #/ conponent s/ schenas/ | nf er AnaSub’
m nProperties: 1
description: >
Represents inference subscription per analytics |d. The key of
the map shall be set to the value of the "anaEvent" attribute in the
I nf er AnaSub data structure.

notifUri:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Uri '
notifCorrld:

type: string
description: >
String identifying the Notification Correlation IDin the corresponding notification.
reportingRegs:
$ref: ' TS29523 Npcf _Event Exposure. yanl #/ conponent s/ schemas/ Repor ti ngl nf or mat i on'

A.10 Nnef VFLTraining API

openapi: 3.0.0

i nfo:
title: Nnef_VFLTraining
version: 1.0.2
description: |
Nnef _VFLTrai ni ng APl Servi ce.
© 2026, 3GPP Organizational Partners (AR B, ATIS, CCSA, ETSI, TSDSI, TTA, TTO).
Al rights reserved.

ext er nal Docs:
description: >
3GPP TS 29.591 V19.7.0; 5G System Network Exposure Function Southbound Services; Stage 3.
url: https://ww. 3gpp. org/ftp/ Specs/ archivel/ 29 _series/29. 591/

servers:
- url: '{api Root}/nnef-vfl-training/vl
vari abl es:
api Root :
default: https://exanple.com
description: api Root as defined in clause 4.4 of 3GPP TS 29. 501

security:
- {}
- OAut h2d i ent Credenti al s:
- nnef-vfl-training

pat hs:
/ subscri ptions:
post:

summary: Create a new | ndividual VFL Training Subscription resource.

operationld: CreateNEFVFLTrai ni ngSubcri ption

tags:
- Subscriptions (Collection)

request Body:
required: true
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content:
application/json:
schena:
$ref: '#/ conponents/schemas/ Nef Vf | Tr ai nSubs'
responses:
'201
description: Create a new Individual VFL Training Subscription resource.
content:
application/json:
schema:
$ref: '#/ conponents/schemas/ Nef Vf | Tr ai nSubs'
headers:
Locat i on:

description: >
Contains the URI of the newy created resource, according to the structure
{api Root}/ nnef -vfl-training/vl/ subscriptions/{subscriptionld}.

required: true

schema:
type: string

' 4g?ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 400°
' 4grlef ;' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 401’
' 4g§ef © ' TS29571_ConmonDat a. yani #/ conponent s/ r esponses/ 403’
' 4g?ef ;' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 404’
' 4ér1ef ;" TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 411’
' ‘%Eef ;' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 413’
' 4ér5ef ;' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 415'
' 4;?ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 429’
' Sg?ef : ' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 500'
' 5grzef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 502’

5g?ef : ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 503"
de;?g!‘? K TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ def aul t'

cal | backs:

NEFVf | Trai ni ngNot i fication
"{$request. body#/ notifUri}":
post :
request Body:
required: true

content:

application/json:

schena:
$ref: ' TS29520_Nnwdaf _VFLTr ai ni ng. yan #/ conponent s/ schemas/ Vf | Tr ai ni ngNot i fy'
responses:

'204":

description: No Content, Notification was succesfull
' 307

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 307"
' 308" :

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 308’
' 400" :

$ref: ' TS29571_CommonDat a. yan #/ 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_ CormmonDat a. yani #/ conponent s/ r esponses/ 404’
'411

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 411"
'413'

$ref: ' TS29571 CormmonDat a. yani #/ conponent s/ r esponses/ 413’
'415'

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

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

$ref: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 500
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'502':

$ref: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 502"
' 503" :

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

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ def aul t'
/ subscri ptions/{subscriptionld}:
parameters:
- name: subscriptionld
in: path
description: String identifying a subscription to the Nnef _VFLTrai ning Service.
required: true
schema:
type: string
get:
summary: Retrieve an existing |Individual VFL Training Subscription resource.
operationld: RetrieveNEFVFLTrai ni ngSubcri ption
tags:
- I'ndividual VFL Training Subscription (Docunent)
responses:
'200':
description: >
OK. The requested | ndividual VFL Training Subscription resource is returned.

content:
application/json:
schema:
' N $ref: ' #/ conponent s/ schemas/ Nef Vf | Tr ai nSubs'
' 3gr7ef : " TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 307"
' 3g§ef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 308’
' 4g(r)ef ;' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 400'
' 4g}ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 401’
' 4g§ef : ' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 403’
' 4g?ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 404’
' 4g?ef : ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 406’
' 4§?ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 429’
' Sg?ef : ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 500'
' 5grzef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 502’
dS];g?elf : " TS29571_ConmmonDat a. yam #/ conponent s/ r esponses/ 503’
efaul t:

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

put:
sunmary: update an existing Individual VFL Training Subscription
operationld: Updat eNEFVFLTrai ni ngSubcri ption
tags:
- I'ndividual VFL Training Subscription (Docunent)
request Body:
required: true

content:
application/json:
schema:
$ref: ' #/ component s/ schemas/ Nef Vf | Tr ai nSubs'
responses:
' 200" :

description: >
The I ndividual VFL Training Subscription resource was nodi fied successfully and a
representation of that resource is returned.
content:
application/json:
schema:
$ref: ' #/ conponent s/ schemas/ Nef Vf | Tr ai nSubs'
'204" :
description: >
The | ndividual VFL Training Subscription resource was nodi fied successfully.
' 307" :
$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ r esponses/ 307’
' 308" :
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$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 308’

' 4g?ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 400’
' 4g}ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 401’
' 4g?ef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 403’
' 4g?ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 404’
' 4érlef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 411’
' 4é§ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 413’
' 4éfef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 415’
' 4§?ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 429’
' 5g(r)ef : ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 500’
' 5g?ef © ' TS29571_ConmonDat a. yani #/ conponent s/ r esponses/ 502"
dsgfe:‘ ;' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 503"
efaul t:

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

pat ch:
summary: Modifies an existing Individual VFL Training Subscription resource.
operationld: MdifyNEFVFLTrai ni ngSubcription
tags:
- Individual VFL Training Subscription (Docunent)
request Body:
required: true

content:
appl i cati on/ mer ge- pat ch+j son:
schema:
$ref: ' #/ conponent s/ schemas/ Nef Vf | Tr ai nSubsPat ch’
responses:
' 200" :

description: >
OK. The Individual VFL Training Subscription resource is successfully nodified and a
representation of the updated resource shall be returned in the response body.
content:
application/json:
schema:
$ref: '#/ conponents/schemas/ Nef Vf | Tr ai nSubs'
'204":
description: >
No Content. The | ndividual VFL Training Subscription resource is successfully nodified
and no content is returned in the response body.

' 3gr7ef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 307"
' 3g?ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 308"
' 4g?ef » ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 400’
' 4gr1ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 401’
' 4g§ef : ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 403’
' 4g?ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 404'
' 4érlef ;' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 411’
' 4é§ef © ' TS29571_ConmonDat a. yani #/ conponent s/ r esponses/ 413’
' 4érsef ;' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 415'
' 4§?ef ;' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 429’
' 5g(r)ef : " TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 500'
' 5grzef ;' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 502’
dsgfelf : ' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 503"
efaul t:

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

summary: Del ete an existing Individual VFL Training Subscription.
operationld: Del et eNEFVFLTr ai ni ngSubcri ption
t ags:

- I'ndividual VFL Training Subscription (Docunent)
responses:

'204":

description: >
No Content. The |ndividual VFL Training Subscription matching the subscriptionld was

del et ed.

'307":

' $r ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 307"
' 3g§ef : ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 308’
' 4g?ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 400°
' 4grlef : ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 401’
' 4g§ef © ' TS29571_ConmonDat a. yani #/ conponent s/ r esponses/ 403’
' 4g?ef ;' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 404’
' 4§?ef © ' TS29571_ConmonDat a. yani #/ conponent s/ r esponses/ 429’
' Sg?ef : ' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 500'
' 5grzef ;' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 502'
ds%gfe:.‘ : ' TS29571_ConmonDat a. yani #/ conponent s/ r esponses/ 503’

efaul t:

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

conponents:
securitySchenes:
oAut h2Cl i ent Credenti al s:
type: oaut h2
flows:
clientCredentials:
tokenUrl: ' {nrfApi Root}/oaut h2/token'
scopes:
nnef-vfl-training: Access to the Nnef_VFLTraining API

schemas:
Nef Vf | Tr ai nSubs:

description: Represents NEF VFL Training subscription.

type: object

properties:

vfl Trai nSubs:
type: array
items:
$ref: ' TS29520_Nnwdaf _VFLTr ai ni ng. yanl #/ conponent s/ schemas/ Vf | Tr ai ni ngSub’

mnltems: 1

notifuUri:
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schenas/ Uri '
notifCorrld:

type: string
description: Notification correlation identifier.
vfl PreFl ag:
type: bool ean
description: Represents whether the subscription is for preparation of VFL training.
target Afld:
type: string
description: Represents the target AF identifier as VFL client.
reportingReqgs:
$ref: ' TS29523 Npcf Event Exposure. yanl #/ conponent s/ schenmas/ Reporti ngl nf or mat i on'
trai nReports:
type: array
itens:
$ref: ' TS29520_Nnwdaf _VFLTr ai ni ng. yan #/ conponent s/ schemas/ Vf | Tr ai ni ngNot i fy'
mnltems: 1
suppFeat s:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Suppor t edFeat ur es'
required:
- vfl Trai nSubs

Nef Vf | Tr ai nSubsPat ch:
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description: Represents the requested nodifications to a NEF VFL Trai ni ng Subscription.
type: object
properties:
notifuUri:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenmas/ Uri '
notifCorrld:
type: string
description: Notification correlation identifier.
vl Trai nSubs:
type: array
items:
$ref: ' TS29520_Nnwdaf _VFLTr ai ni ng. yam #/ conponent s/ schemas/ Vf | Tr ai ni ngSub'
mnltems: 1
reportingReqgs:
$ref: ' TS29523_Npcf _Event Exposure. yani #/ conponent s/ schermas/ Repor ti ngl nf or nati on’

A.11 Nnef _Training API

openapi: 3.0.0

i nfo:
title: Nnef_Training
version: 1.0.2
description: |
APl for Nnef_Training Service.
© 2026, 3GPP Organizational Partners (ARI B, ATIS, CCSA, ETSI, TSDSI, TTA, TTO).
Al rights reserved.

ext er nal Docs:
description: >
3GPP TS 29.591 V19.7.0; 5G System Network Exposure Function Southbound Services; Stage 3.
url: https://ww. 3gpp. org/ ftp/ Specs/archivel/29_series/29.591/

servers:
- url: '{api Root}/nnef-training/vl
vari abl es:
api Root :

defaul t: https://exanple.com
description: api Root as defined in clause 4.4 of 3GPP TS 29. 501

security:
- {3
- O0Aut h2d i ent Credenti al s:
- nnef-training

pat hs:
/ subscri ptions:
post :

summary: Create a new I ndividual Training Subscription resource.

operationld: CreateTraini ngSubcription

t ags:
- Subscriptions (Collection)

request Body:
required: true

content:
application/json:
schema:
$ref: ' #/ conponent s/ schemas/ Tr ai nEvent sSubsc'’
responses:
'201":
description: Create a new | ndividual Training Subscription resource.
content:
application/json:
schema:
$ref: '#/ conponents/schenas/ Trai nEvent sSubsc’
header s:
Locati on:

description: >
Contains the URI of the newy created resource, according to the
structure
{api Root }/ nnef -trai ni ng/ vl/ subscri ptions/{subscriptionld}.

required: true

schena:
type: string

'400' :
$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 400
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' 4grlef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 401’
' 4g§ef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 403’
' 4gfef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 404’
' Aég-ef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 411’
' 4é?ef © ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 413’
' Aéfef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 415’
' 4§?ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 429’
' Sg?ef : ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 500'
' Sg?ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 502'

ngei‘ ;' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 503’
de;?gif K TS29571_ConmmonDat a. yamri #/ conponent s/ responses/ def aul t'

cal | backs:

nmyNot i fication:
" {$request. body#/ notifUri}":
post :
request Body:
required: true

content:

application/json:

schema:
$ref: ' TS29530_Naf _Trai ni ng. yani #/ conponent s/ schenmas/ Tr ai nEvent sNot i '
responses:

'204":

description: No Content, Notification was successful
'307":

$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ r esponses/ 307’
' 308" :

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 308"
' 400" :

$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ r esponses/ 400’
' 401" :

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

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 403’
' 404" :

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 404’
"411':

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 411"
'413":

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 413’
'415' :

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

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

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 500
'502':

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 502'
' 503" :

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

$ref: 'TS29571 CommonDat a. yanl #/ conponent s/ responses/ def aul t'
/ subscri ptions/{subscriptionld}:
par anet er s:
- name: subscriptionld
in: path
description: String identifying an Individual Training Subscription.
required: true
schema:
type: string

put :
summary: Update an existing |Individual Training Subscription
operationld: UpdateTraini ngSubcription
tags:
- I'ndividual Training Subscription (Docunent)
r equest Body:
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required: true

content:
application/json:
schena:
$ref: '#/ conponents/schenas/ Trai nEvent sSubsc’
responses:
'200':

description: >
The | ndividual Training Subscription resource was nodified successfully and a
representation of that resource is returned.

content:
application/json:
schema:

' . $ref: '#/ conponents/schenas/ Trai nEvent sSubsc’

' Zg::s;:ri ption: The Individual Training Subscription resource was nodi fied successfully.
' 3grYef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 307"
' 3g§ef ;' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 308’
' 4g?ef © ' TS29571_ConmonDat a. yani #/ conponent s/ r esponses/ 400°
' 4grlef : ' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 401’
' 4gfef © ' TS29571_ConmonDat a. yani #/ conponent s/ r esponses/ 403"
' 4g?ef ;' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 404’
' 4érlef ;' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 411’
' 4é§ef : ' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 413’
' 4é?ef ;' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 415’
' 4§?ef : " TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 429’
' sg?ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 500’
' 5f(’garzef ;' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 502'
dsl;g?e:.‘ : ' TS29571_ConmonDat a. yanl #/ conponent s/ r esponses/ 503’

efaul t:

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

pat ch:
summary: Partial update an existing Individual Training Subscription
operationld: Partial Updat eTrai ni ngSubcri ption
tags:
- Individual Training Subscription (Docunent)
request Body:
required: true

content:
appl i cati on/ mer ge- pat ch+j son:
schena:
$ref: '#/ conponents/schemas/ Trai nEvent sSubscPat ch'
responses:
'200':

description: >
The | ndividual Training Subscription resource was partial nodified successfully and a
representation of that resource is returned.
content:
application/json:
schema:
$ref: '#/ conponents/schenas/ Trai nEvent sSubsc’
'204":
description: >
The | ndividual Training Subscription resource was partial nodified successfully.
' 307" :
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 307"
'308":
$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 308’
' 400" :
$ref: ' TS29571_CommonDat a. yan #/ 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"
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' 4g?ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 404’
' 4é:-ef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 411’
' 4é?ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 413’
' Aéfef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 415’
' 4é?ef © ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 429’
' Sg?ef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 500’
' 5’gfef : ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 502'
dsgfefé ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 503"
efaul t:

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

del et e:

sunmary: Del ete an existing Individual Training Subscription.
operationld: Del eteTraini ngSubcription
tags:

- I'ndividual Training Subscription (Docunent)
responses:

'204":

description: >
No Content. The | ndividual Training Subscription matching the subscriptionld was

del et ed.

"307":

' $r ef ;' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 307"
' 3g?ef : ' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 308’
' 4g?ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 400’
' 4!?Srlef : ' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 401’
' 4g§ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 403’
' 4gfef : ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 404’
' 4§?ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 429’
' Sg?ef : ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 500'
' 5grzef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 502’
dS];g?elf : " TS29571_ConmmonDat a. yam #/ conponent s/ r esponses/ 503’

efaul t:

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

conponent s:
securitySchenes:
oAut h2C i ent Credenti al s:
type: oaut h2
flows:
clientCredential s:
tokenUrl: '{nrfApi Root}/ oaut h2/token'
scopes:
nnef -training: Access to the Nnef_Training API

schemas:
Trai nEvent sSubsc:
description: Represents an Training subscription.
type: object
properties:
notifUri:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Uri '
notif Corrld:
type: string
description: >
String identifying the Notification Correlation IDin the corresponding notification.
reportingRegs:
$ref: ' TS29523 Npcf Event Exposure. yanl #/ conponent s/ schenmas/ Repor ti ngl nf or mat i on'
trai nEvent Subs:
type: array
itens:
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$ref: ' TS29530_Naf _Trai ni ng. yam #/ conponent s/ schemas/ Event Subsc'
mnltens: 1
description: Represents Training subscription per analytics Id.

event Noti fs:
type: array
itens:

$ref: ' TS29530_Naf _Trai ni ng. yam #/ conponent s/ schermas/ Event Not i f'
mnltens: 1
description: Contains the training related event(s) report(s).

af | d:
type: string
suppFeat s:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Suppor t edFeat ur es'
required:
- notifUri
- notifCorrld

- trai nEvent Subs

Trai nEvent sSubscPat ch:
description: Represents a nodification request of Training subscription.
type: object
properties:
notifUri:
$ref: ' TS29571 CommonDat a. yanl #/ conponent s/ schenas/ Uri'
notifCorrld:
type: string
description: >
String identifying the Notification Correlation IDin the corresponding notification.
trai nEvent Subs:
type: array
itens:
$ref: ' TS29530_Naf _Trai ni ng. yanl #/ conponent s/ schenmas/ Event Subsc'
mnltems: 1
description: Represents Training subscription per analytics Id.
reportingRegs:
$ref: ' TS29523 Npcf _Event Exposure. yanl #/ conponent s/ schemas/ Repor ti ngl nf or mat i on'
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Change history
Date Meeting |TDoc CR Rev |Cat [Subject/Comment New
version
2019-10 [ CT3#106 TS Skeleton 0.0.0
2019-10 [ CT3#106 | C3-194392 Removed some subclauses and editorial changes 0.1.0
2019-10 | CT3#106 Inclusion of C3-194271, C3-194396, C3-194397 and C3- 0.2.0
194399.
2019-11 | CT3#107 Inclusion of C3-195234, C3-195235, C3-195236 and C3- 0.3.0
195274.
2020-02 [CT3#108e Inclusion of C3-201284, C3-201288, C3-201367, C3-201368, 0.4.0
C3-201370, C3-201407, C3-201409, C3-201413 and C3-
201516.
2020-03 | CT#87e | CP-200187 TS sent to plenary for approval 1.0.0
2020-03 | CT#87e | CP-200187 TS approved by plenary 16.0.0
2020-06 | CT#88e | CP-201234 [ 0001 [ 1 F | Correction on resource usage 16.1.0
2020-06 [ CT#88e | CP-201234 | 0002 F | Data type used during event subscription 16.1.0
2020-06 [ CT#88e | CP-201234 | 0007 [ 1 F | Correction to service operation description 16.1.0
2020-06 | CT#88e | CP-201244 [ 0008 [ 1 F | Storage of YAML files in ETSI Forge 16.1.0
2020-06 [ CT#88e | CP-201210 [ 0009 [ 1 F |Removal of Ninef_EventExposure service 16.1.0
2020-06 | CT#88e | CP-201256 [ 0011 | 1 F |URI of the Nnef EventExposure service 16.1.0
2020-06 [ CT#88e | CP-201234 | 0012 F | Event Reporting Information data usage 16.1.0
2020-06 | CT#88e [ CP-201234 | 0013 F | Support of immediate reporting 16.1.0
2020-06 [ CT#88e | CP-201234 | 0014 F | Supported features definition 16.1.0
2020-06 [ CT#88e | CP-201234 | 0015 F_|Correction on the ueCommlInfos 16.1.0
2020-06 [ CT#88e | CP-201234 | 0016 F | Applicabilities for UE communication 16.1.0
2020-06 [ CT#88e | CP-201234 | 0017 [ 1 F | Supported headers, Resource Data type and yaml mapping 16.1.0
2020-06 | CT#88e | CP-201255 | 0018 F [Update of OpenAPI version and TS version in externalDocs 16.1.0
field
2020-09 | CT#89%e | CP-202066 [ 0019 [ 1 F | Defalt value for eventsReplInfo attribute 16.2.0
2020-09 [ CT#89e | CP-202066 | 0022 F |Missed response code 16.2.0
2020-09 [ CT#89e | CP-202066 | 0023 F | Applicabilities of applds and locArea 16.2.0
2020-09 [ CT#89e | CP-202084 | 0024 F |Update of OpenAPI version and TS version in externalDocs 16.2.0
field
2020-12 [ CT#90e | CP-203139 [ 0025 1 F |Essential Corrections and alignments 16.3.0
2020-12 [ CT#90e | CP-203139 | 0026 F | Storage of YAML files in 3GPP Forge 16.3.0
2020-12 [ CT#90e | CP-203139 | 0028 [ 1 F |Callback URI correction 16.3.0
2020-12 [ CT#90e | CP-203152 | 0030 F |Update of OpenAPI version and TS version in externalDocs 16.3.0
field
2020-12 [ CT#90e | CP-203130 [ 0029 [ 1 F | Corrections to location area usage 17.0.0
2021-03 [ CT#91e [ CP-210191 | 0032 F | Support Stateless NFs 17.1.0
2021-03 | CT#91e | CP-210218 | 0033 F [OpenAPI reference 17.1.0
2021-03 [ CT#91e | CP-210230 [ 0034 [ 2 F | Correction to location information usage 17.1.0
2021-03 | CT#91e | CP-210221 (0035 | 1 F |Adding some missing description fields to data type definitions| 17.1.0
in OpenAPI
2021-03 | CT#91e | CP-210230 (0036 | 1 F | Adding description fields to the data types in the 17.1.0
Nnef_EventExposure specific and reused Data Types tables
2021-03 [ CT#91e | CP-210230 | 0037 | 1 F | Specifying the Applicability field for some data types in the 17.1.0
Nnef_EventExposure Data Types tables
2021-03 [ CT#91e | CP-210220 | 0038 F |Optional header clarification 17.1.0
2021-03 [ CT#91e | CP-210206 [ 0040 A |Resource URI correction 17.1.0
2021-03 [ CT#91e | CP-210240 | 0042 F |Update of OpenAPI version and TS version in externalDocs 17.1.0
field
2021-06 | CT#92e [ CP-211221 | 0043 B [Support of Mute reporting 17.2.0
2021-06 | CT#92e | CP-211221 | 0044 B [Partitioning criteria for applying sampling in specific UE 17.2.0
partitions in NEF event exposure
2021-06 [ CT#92e | CP-211220 [ 0046 [ 1 A |Presence condition of eventsReplInfo attribute 17.2.0
2021-06 | CT#92e | CP-211200 [ 0048 [ 1 A |Redirection responses 17.2.0
2021-06 [ CT#92e | CP-211173 | 0049 [ 2 B |Extensions to User Data Congestion Analytics 17.2.0
2021-06 [ CT#92e | CP-211265 | 0051 F |Update of OpenAPI version and TS version in externalDocs 17.2.0
field
2021-09 [ CT#93e [ CP-212220 | 0052 F |Resource URI correction on Nnef_EventExposure API 17.3.0
2021-09 | CT#93e | CP-212245 | 0053 | 1 B |Implementation for Performance Data event 17.3.0
2021-09 [ CT#93e | CP-212203 | 0054 B [Support UE data volume dispersion collection 17.3.0
2021-09 | CT#93e | CP-214553 | 0055 F [Update of OpenAPI version and TS version in externalDocs 17.3.0
field
2021-12 [ CT#94e | CP-213227 | 0057 [ 1 F |Updates to User Data Congestion 17.4.0
2021-12 [ CT#94e | CP-213227 [ 0058 [ 1 F |Updates to UE data volume dispersion collection 17.4.0
2021-12 | CT#94e | CP-213227 [ 0059 | 2 F |Update of notification procedure with description of 17.4.0
USER_DATA_CONGESTION and DISPERSION events
2021-12 | CT#94e | CP-213233 | 0060 B |Clarification on Nnef Authentication service 17.4.0
2021-12 | CT#94e | CP-213223 | 0063 B |Procedures to support Nnef _EASDeployment_Subscribe 17.4.0
service opertion
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2021-12 | CT#94e [ CP-213228 | 0061 B [Collective Behaviour Analytics 17.4.0
2021-12 | CT#94e | CP-213246 | 0062 F |Update of OpenAPI version and TS version in externalDocs 17.4.0
field
2022-03 [ CT#95e | CP-220185 | 0064 [ 3 B [Procedures to support Nnef_EASDeployment_Unsubscribe 17.5.0
service opertion
2022-03 | CT#95e | CP-220185 | 0065 | 4 B [Procedures to support Nnef_EASDeployment_Notify service 17.5.0
opertion
2022-03 | CT#95e [ CP-220186 | 0067 B [Service Architecture for Nnef EASDeployment service 17.5.0
2022-03 [ CT#95e | CP-220186 | 0068 | 1 B [Update procedures to support 17.5.0
Nnef EASDeployment_Subscribe service opertion
2022-03 | CT#95e | CP-220186 [ 0069 [ 1 B |API definition to support Nnef EASDeployment service 17.5.0
2022-03 [ CT#95e | CP-220361 | 0070 [ 2 B |OpenAPI to support Nnef EASDeployment service 17.5.0
2022-03 | CT#95e | CP-220190 [ 0071 1 F | Corrections to Data Model of NEF Event Exposure service 17.5.0
2022-03 | CT#95e | CP-220201 | 0072 F |Corrections to Nnef_EventExposure_Subscribe Service 17.5.0
Operation
2022-03 [ CT#95e | CP-220185 [ 0073 [ 1 F | Formatting of description fields 17.5.0
2022-03 | CT#95e | CP-220194 | 0074 F [Update of info and externalDocs field 17.5.0
2022-06 [ CT#96 CP-221126 | 0078 | 1 F |Updates to EasDeploySubData data type 17.6.0
2022-06 [ CT#96 CP-221155 | 0081 | 1 F |Remove the apiVersion placeholder from the resource URI 17.6.0
variables table
2022-06 [ CT#96 CP-221127 | 0080 | 2 F | Defining FQDN information for EAS deployment 17.6.0
2022-06 [ CT#96 CP-221133 | 0079 F | Muting notifications correction 17.6.0
2022-06 | CT#96 CP-221142 | 0082 | 1 B [Support new NF service consumer in the 17.6.0
Nnef_EventExposure API
2022-06 [ CT#96 CP-221142 | 0083 | 1 B [Support QoE metrics in NEF Event Exposure 17.6.0
2022-06 [ CT#96 CP-221142 |1 0084 | 1 B [Support Consumption reports in NEF Event Exposure 17.6.0
2022-06 | CT#96 CP-221142 | 0085 | 1 B [Support Network Assistance invocations in NEF Event 17.6.0
Exposure
2022-06 [ CT#96 CP-221142 | 0086 | 1 B [Support Consumption reports in NEF Event Exposure 17.6.0
2022-06 [ CT#96 CP-221142 | 0087 | 1 B |[Support Consumption reports in NEF Event Exposure 17.6.0
2022-06 [ CT#96 CP-221152 | 0088 | - F [Update of info and externalDocs fields 17.6.0
2022-09 [ CT#97e | CP-222102 [ 0094 [ 1 F | Missing description field for enumeration data types 17.7.0
2022-09 [ CT#97e | CP-222110 [ 0089 [ 1 B |Updates to Media Streaming QoE metrics Event 17.7.0
2022-09 | CT#97e | CP-222110 [ 0090 ( 1 F |Updates to Media Streaming Consumption Event 17.7.0
2022-09 [ CT#97e | CP-222110 (0091 [ 1 F |Updates to Media Streaming Network Assistance Invocation 17.7.0
Event
2022-09 [ CT#97e | CP-222110 [ 0092 [ 1 F |Updates to Media Streaming Dynamic Policy Event 17.7.0
2022-09 | CT#97e | CP-222110 [ 0093 [ 1 F |Updates to Media Streaming Access Event 17.7.0
2022-09 [ CT#97e | CP-222121 | 0095 [ - F |Update of info and externalDocs fields 17.7.0
2022-12 [ CT#98e | CP-223179 [ 0097 [ 1 F | Corrections to procedures of MS Event Exposure 17.8.0
2022-12 | CT#98e | CP-223179 | 0100 | - F [Correct the data type of the attributeV 17.8.0
2022-12 | CT#98e | CP-223179 [ 0101 | - F [Correct the events and features in the data structures 17.8.0
2022-12 | CT#98e | CP-223191 | 0096 | - F [Adding the mandatory error code 502 Bad Gateway 18.0.0
2022-12 [ CT#98e | CP-223198 | 0098 [ - F |Updates to introduce SMS service in NEF southbound API 18.0.0
2022-12 | CT#98e | CP-223176 [ 0099 [ 1 F | Corrections to UE Mobility event 18.0.0
2022-12 [ CT#98e | CP-223190 | 0104 [ - F |Update of info and externalDocs fields 18.0.0
2023-03 [ CT#99 CP-230145 | 0106 | 1 A |Adding DCCF and MFAF to the NF service consumers 18.1.0
2023-03 [ CT#99 CP-230134 [ 0108 | 1 B |Updates to Data Type UeMobilitylnfo for UE Mobility 18.1.0
2023-03 [ CT#99 CP-230166 | 0109 | - F | Correction of the description fields in enumerations 18.1.0
2023-03 [ CT#99 CP-230125 | 0110 | 1 B [Updates to support GNSS assistance data collection from AF | 18.1.0
via NEF
2023-03 [ CT#99 CP-230162 | 0112 | - F [Update of info and externalDocs fields 18.1.0
2023-06 [ CT#100 | CP-231127 | 0107 | 3 B [Update to Data Type PerformanceDatalnfo for DN 18.2.0
Performance
2023-06 [ CT#100 | CP-231124 (0111 | 2 B [Improving the Correctness of Service Experience Predictions | 18.2.0
with Contribution Weights
2023-06 | CT#100 | CP-231135 [ 0113 1 B [Adding target AF ID to the EAS deployment information 18.2.0
2023-06 [ CT#100 | CP-231137 (0114 [ 1 B |Adding UE address to the target UE information 18.2.0
2023-06 | CT#100 | CP-231125 [0115( 1 B |Event muting enhancements for NEF event exposure 18.2.0
2023-06 [ CT#100 | CP-231137 [ 0116 [ 1 B |Implementing required AF event filters 18.2.0
2023-06 | CT#100 | CP-231131 (0118 1 F | Corrections to the description fields of the enumerations 18.2.0
defined for the NEF southbound APIs
2023-06 [ CT#100 | CP-231166 (0119 1 F |Changing the feature name for the GNSS Assistance Data 18.2.0
Collection functionality
2023-06 [ CT#100 | CP-231166 | 0120 1 B [Continuing the definition of the content of the GNSS 18.2.0
Assistance Data Collection information
2023-06 [ CT#100 | CP-231307 [ 0121 | 1 B [Define OpenAPI for the new TrafficInfluenceData API 18.2.0
2023-06 | CT#100 | CP-231308 | 0122 ( 1 B [Define service description for the new TrafficnfluenceData 18.2.0
API
2023-06 [ CT#100 | CP-231297 | 0123 | 4 B | Definition of the new TrafficinfluenceData API 18.2.0
2023-06 | CT#100 | CP-231154 [ 0125 | - A |Wrong attribute name for EAS deployment information 18.2.0
2023-06 [ CT#100 | CP-231154 | 0127 | - A |EAS Deployment immediate reporting procedure correction 18.2.0
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2023-06 | CT#100 | CP-231128 (0129 ( 1 B [Update to Nnef_EventExposure API for E2E Data Volume 18.2.0
Transfer Time Analytics
2023-06 | CT#100 | CP-231293 [ 0130 1 B [Definition of OpenAPI file for the new Nnef ECSAddress API 18.2.0
2023-06 [ CT#100 | CP-231294 (0131 1 B [Definition of resource and data model for the new 18.2.0
Nnef ECSAddress API
2023-06 | CT#100 | CP-231295 (0132 1 B [Definition of service description for the new 18.2.0
Nnef ECSAddress
2023-06 | CT#100 | CP-231132 [ 0133 1 F | Corrections to the redirection mechanism description 18.2.0
2023-06 [ CT#100 | CP-231154 | 0134 F |Update of info and externalDocs fields 18.2.0
2023-09 [ CT#101 | CP-232257 (0135 1 F |Data model corrections for TrafficinfluenceData and 18.3.0
ECSAddress APIs
2023-09 [ CT#101 | CP-232086 | 0136 | - F | Corrections to Nnef EASDeployment service 18.3.0
2023-09 | CT#101 | CP-232257 (0140 1 F |Corrections to Nnef_TrafficinfluenceData and 18.3.0
Nnef ECSAddress services
2023-09 [ CT#101 | CP-232095 (0141 | 1 B |Nnef DNAIMapping service description and procedures 18.3.0
2023-09 [ CT#101 | CP-232095 (0142 1 B [Nnef DNAIMapping API definitions 18.3.0
2023-09 | CT#101 | CP-232095 [ 0143 1 B [Nnef_DNAIMapping OpenAPI file definitions 18.3.0
2023-09 [ CT#101 | CP-232106 | 0145 | - A |aligning the name of internalGroupld attribute 18.3.0
2023-09 [ CT#101 | CP-232257 [ 0146 [ 1 F | Complete description for EDGE_Ph2 18.3.0
2023-09 | CT#101 | CP-232257 | 0147 | 1 F [Correction on immediate report for Nnef_TrafficInfluenceData | 18.3.0
Service
2023-09 [ CT#101 | CP-232180 (0148 1 F | Corrections to Nnef ECSAddress Service 18.3.0
2023-09 [ CT#101 | CP-232109 (0149 1 F | Corrections to GNSS Assistance Data Collection 18.3.0
2023-09 | CT#101 [ CP-232085 | 0151 F [Update of info and externalDocs fields 18.3.0
2023-12 [ CT#102 | CP-233239 | 0137 2 B [Nnef UEId service descriptions supporting HR-SBO 18.4.0
2023-12 | CT#102 | CP-233239 | 0138 | 1 B |Nnef UEId API definitions 18.4.0
2023-12 | CT#102 | CP-233239 | 0139 | 2 B |Nnef UEId API OpenAPI file definitions 18.4.0
2023-12 [ CT#102 | CP-233239 [ 0152 1 F |Remove the EN for the Traffic Influence Data Subscription 18.4.0
2023-12 | CT#102 | CP-233262 | 0153 1 B [Complete the definition of the content of the GNSS Assistance | 18.4.0
Data Collection information
2023-12 | CT#102 | CP-233277 | 0159 | - A |Correct the data type of eventNotifs 18.4.0
2023-12 [ CT#102 | CP-233239 | 0160 [ - F | Data types of error responses for TrafficinfluenceData 18.4.0
2023-12 | CT#102 | CP-233249 | 0161 B |Updates in the DNAIMapping procedure 18.4.0
2023-12 | CT#102 | CP-233239 (0163 | 1 F |Correction to Traffic Influence Data change notification 18.4.0
procedure
2023-12 | CT#102 | CP-233249 | 0164 F |Incorrect description of error handling in subscription creation | 18.4.0
procedure
2023-12 | CT#102 | CP-233246 | 0165 | - F [Missing applicable feature for applds 18.4.0
2023-12 [ CT#102 | CP-233229 [ 0167 [ 1 B [ProblemDetails RFC 7807 obsoleted by RFC 9457 18.4.0
2023-12 | CT#102 | CP-233229 | 0168 | 1 B |Updating the obsoleted IETF HTTP RFC 18.4.0
2023-12 | CT#102 | CP-233137 [ 0169 | 1 B |Update the data types of the Media Steaming attributes 18.4.0
2023-12 [ CT#102 | CP-233238 | 0170 | - F |Update of info and externalDocs fields 18.4.0
2024-03 | CT#103 | CP-240180 (0172 1 B [Support per event reporting requirements management 18.5.0
2024-03 [ CT#103 | CP-240167 | 0174 | - F |Update of info and externalDocs fields 18.5.0
2024-03 | CT#104 | CP-241107 [ 0173 3 B [Add GPSI and Application Layer ID mapping information 18.6.0
2024-06 [ CT#104 | CP-241087 | 0175 | - F |ECSAddress contents correction 18.6.0
2024-06 | CT#104 | CP-241087 (0176 1 B |UP path change natification for HR-SBO 18.6.0
2024-06 [ CT#104 | CP-241137 | 0177 | - F |Miscellaneous corrections on Nnef EASDeployment API 18.6.0
2024-06 | CT#104 | CP-241087 (0178 1 F |Removal of the Editor's note about ECS Address 18.6.0
Configuration Information
2024-06 [ CT#104 | CP-241087 | 0179 [ 2 F |Removal of the Editor's note about traffic influence service 18.6.0
2024-06 | CT#104 | CP-241087 (0180 | 1 F |Removal of the Editor's note and enhacement about 18.6.0
ECSAddress API
2024-06 [ CT#104 | CP-241088 | 0181 [ 3 B |[Update the Nnef UEId service for HR-SBO 18.6.0
2024-06 [ CT#104 | CP-241107 [ 0182 2 B |Updates to Service Descriptions in Nnef UEId API 18.6.0
2024-06 | CT#104 | CP-241270 | 0183 2 B [Updates to Security and custom operations overview in 18.6.0
Nnef UEId API
2024-06 [ CT#104 | CP-241091 [ 0185 1 F |NefEvent update in Nnef EventExposure API 18.6.0
2024-06 | CT#104 | CP-241094 (0186 1 F [Reference update 18.6.0
2024-06 [ CT#104 | CP-241088 | 0187 [ 1 B |Updates to Traffic Influence Data subscriptions for HR-SBO 18.6.0
2024-06 | CT#104 | CP-241087 [ 0188 | - F | Various corrections to the Nnef APIs 18.6.0
2024-06 | CT#104 | CP-241088 [ 0189 [ 1 F [Various corrections to the Nnef TrafficInfluenceData API 18.6.0
2024-06 | CT#104 | CP-241252 (0192 ( 1 B [Support of providing the relative proximity data collected from | 18.6.0
the AF
2024-06 [ CT#104 | CP-241086 | 0194 [ - F |Update of info and externalDocs fields 18.6.0
2024-09 [ CT#105 | CP-242126 | 0198 F | Corrections to the EcsAddrCfginfoSubPatch data type 18.7.0
definition
2024-09 | CT#105 | CP-242126 | 0201 - F [Corrections on Nnef UEId API 18.7.0
2024-09 [ CT#105 | CP-242126 [ 0204 [ 1 F | Corrections to EDGE supporting in Nnef _UEId service 18.7.0
2024-09 [ CT#105 | CP-242125 | 0196 | - F | Corrections on the event name of data volume transfer time 18.7.0
2024-09 [ CT#105 | CP-242125 [ 0205 1 F | Corrections on the non-existent feature 18.7.0
2024-09 [ CT#105 | CP-242119 [ 0199 1 F |Relative Proximity data applicability 18.7.0
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2024-09 [ CT#105 | CP-242126 | 0198 | - F |Corrections to the EcsAddrCfginfoSubPatch data type 18.7.0
definition
2024-09 | CT#105 | CP-242118 | 0200 | 1 F [Corrections to Ranging supporting in Nnef UEId service 19.0.0
2024-09 [ CT#105 | CP-242120 | 0206 [ - F |Update of info and externalDocs fields 19.0.0
2024-12 | CT#106 [ CP-243082 | 0208 F | missing Data volume transfer time information event 19.1.0
2024-12 [ CT#106 | CP-243082 [ 0209 [ 1 F | Wrong description of Event Consumer AF 19.1.0
2024-12 | CT#106 | CP-243100 (0210 | 1 B [Support the I-SMF for EAS Deployment Information 19.1.0
management
2024-12 [ CT#106 | CP-243090 | 0211 F | Corrections on the security information 19.1.0
2024-12 | CT#106 | CP-243090 | 0212 F | Corrections on the service comsumer 19.1.0
2024-12 [ CT#106 | CP-243090 [ 0213 1 F | Various corrections on Nnef service 19.1.0
2024-12 | CT#106 | CP-243135 [ 0215 1 A |EASDeployment feature negotiation 19.1.0
2024-12 [ CT#106 | CP-243090 [ 0216 [ 1 B |UEId feature negotiation 19.1.0
2024-12 | CT#106 | CP-243116 | 0220 ( 1 A |Corrections to the GNSS Assistance Data information 19.1.0
collection
2024-12 [ CT#106 | CP-243095 [ 0221 [ 1 B [Support of activation time information collection 19.1.0
2024-12 | CT#106 | CP-243100 | 0222 | 1 B |N6 delay measurement support in EAS Deployment 19.1.0
information
2024-12 [ CT#106 | CP-243147 | 0226 F |Update of info and externalDocs fields 19.1.0
2025-03 [ CT#107 | CP-250083 | 0229 F | Corrections on the event name 19.2.0
2025-03 | CT#107 | CP-250096 [ 0227 ( 1 B [Signalling storm information exposure 19.2.0
2025-03 | CT#107 | CP-250130 | 0231 | - F [Update of info and externalDocs fields 19.2.0
2025-03 [ CT#107 Corrects missing newline in A.6 Nnef_DNAIMapping API 19.2.1
2025-06 | CT#108 | CP-251086 | 0232 F [eventFilter for APP_ACTIVE_TIME 19.3.0
2025-06 [ CT#108 | CP-251086 | 0233 | - F |Removal of the EN for the attribute with array data type 19.3.0
2025-06 | CT#108 [ CP-251090 | 0234 | - F [Incorrect resource URI structure 19.3.0
2025-06 | CT#108 | CP-251115 [ 0237 | 1 A |Wrong data type name 19.3.0
2025-06 | CT#108 | CP-251232 | 0239 | - F [Update of info and externalDocs fields 19.3.0
2025-09 | CT#109 | CP-252072 [ 0244 | 1 B |Definition of Nnef Inference 19.4.0
2025-09 | CT#109 | CP-252072 | 0245 1 B |Definition of Nnef VFLInference 19.4.0
2025-09 [ CT#109 | CP-252114 | 0246 | - F |Update of info and externalDocs fields 19.4.0
2025-12 | CT#110 | CP-253022 | 0247 | 1 F [Corrections on the Nnef Inference API 19.5.0
2025-12 [ CT#110 | CP-253036 | 0248 F | Corrections on the reference humber of the TSs 19.5.0
2025-12 [ CT#110 | CP-253022 (0249 1 F |Correction to add missing Nnef_VFLInference service 19.5.0
description
2025-12 [ CT#110 | CP-253023 | 0250 [ 3 B [Limited alignment for VFL Inference with VFL Training 19.5.0
2025-12 | CT#110 | CP-253029 [ 0251 | 1 F [TrafficInfluData type not included as a reused data type 19.5.0
2025-12 [ CT#110 | CP-253022 | 0252 | - F |NEF Inference service description corrections 19.5.0
2025-12 | CT#110 | CP-253029 | 0253 | - F [Corrections to Supported Features 19.5.0
2025-12 [ CT#110 | CP-253042 [ 0254 [ 1 B [Support UE altitude information exposure for UAV UE 19.5.0
2025-12 [ CT#110 | CP-253233 | 0256 [ 5 B |[Completion and corrections to Nnef_Inference 19.5.0
2025-12 | CT#110 | CP-253024 [ 0257 ( 3 B [Completion and corrections to Nnef VFLInference 19.5.0
2025-12 | CT#110 | CP-253024 | 0258 | 2 B [Support of Nnef_VFLTraining service API - Service 19.5.0
Description and Service Operations
2025-12 | CT#110 | CP-253024 | 0260 | 2 B [Support of Nnef_Training service API - Service Description 19.5.0
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