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

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

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

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
The constructions "can" and "cannot” are not 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

ETSI
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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

The constructions "is' and "is not" do not indicate requirements.

ETSI
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1 Scope

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

The 5G System stage 2 architecture and procedures are specified in 3GPP TS 23.369 [14], 3GPP TS 23.501 [2] and
3GPP TS 23.502[3].

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

ETSI
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2 References

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

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

- For aspecific reference, subsequent revisions do not apply.

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

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

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

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

[4] 3GPP TS 29.500: "5G System; Technical Realization of Service Based Architecture; Stage 3".

[5] 3GPP TS 29.501: "5G System; Principles and Guidelines for Services Definition; Stage 3".

[6] OpenAPI: "OpenAPI 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".

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

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

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

[14] 3GPP TS 23.369: "Architecture support for Ambient power-enabled Internet of Things, Stage 2.

[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 29.122: "T8 reference point for Northbound Application Programming I nterfaces
(APls)".

[18] 3GPP TS 29.572: "5G System; Location Management Services; Stage 3".
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[19] 3GPP TS 24.369: "Ambient IoT Non-Access-Stratum (AloT NAS) protocol for 5G System (5GS);
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].

For the purpose of the present document, the terms and definitions given in clause 3 of 3GPP TS 23.369 [14] also apply,
including the ones referencing other specifications.

3.2 Symbols

Void.

3.3 Abbreviations

For the purposes of the present document, the abbreviations givenin 3GPP TR 21.905 [1], 3GPP TS 23.369 [14] 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] or 3GPP TS 23.369 [14].

4 Overview

In the frame of AloT Services, the AloT Function (AIOTF) provides services to NF service consumers (e.g., NEF, AF)
viathe Naiotf service-based interface. The AIOTF supports for this purpose the functionalities defined in
3GPP TS 23.369 [14] to enable the management of AloT services and their exposure to AloT applications.

Figures®4-1 and 4.2 depict the AloT related reference architecture of the AIOTF respectively in SBI representation and
reference point representation.

AIOTF

Naiotf

NEF AF

Figure 4-1: Reference model for the AIOTF Services — SBI representation
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AIOTF

Figure 4-2: Reference Model for the AIOTF Services — Reference point representation
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5 Services offered by the AIOTF

5.1 Introduction
The AIOTF provides the following services:
- Naiotf_AloT

Table 5.1-1 summarizes the corresponding APIs defined in this specification.

Table 5.1-1: API Descriptions

Service Name Clause Description SE ﬁﬁ:cification apiName Annex
Naiotf AloT 6.1 AloT Service TS29569 Naiotf AloT.yaml | naiotf-aiot A.2
5.2 Naiotf AloT Service
5.2.1 Service Description
The Naiotf_AloT service exposed by the AIOTF enables an NF service consumer to:
- request to perform AloT Inventory operations;
- request to perform AloT Command operations; and
- receive AloT operations related event(s) reporting.
5.2.2 Service Operations
5.2.2.1 Introduction
The service operations defined for the Naiotf_AloT service are shownintable 5.2.2.1-1.
Table 5.2.2.1-1: Naiotf_AloT Service Operations
Service Operation Name Description Initiated by

This service operation enables the NF service consumer to
request to perform an AloT Inventory operation.
This service operation enables the NF service consumer to
request to perform an AloT Command operation.
This service operation enables the NF service consumer to

. . : AIOTF
receive AloT operations related event(s) reporting.

Naiotf_AloT_Inventory e.g., NEF, AF

Naiotf_AloT_Command e.g., NEF, AF

Naiotf_AloT_Notify

5.2.2.2 Naiotf _AloT_Inventory

5.2221 General

This service operation is used by an NF service consumer to request to perform an AloT Inventory operation at the
AIOTF.

The following procedures are supported by the "Naiotf AloT_Inventory" service operation:

- AloT Inventory Request.
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5.2.2.2.2 AloT Inventory Request

Figure 5.2.2.2.2-1 depicts a scenario where an NF service consumer requests to perform an AloT Inventory operation to
the AIOTF (see also clause 6.2.2 of 3GPP TS 23.369 [14]).

NF Service Consumer AIOTF

POST .../request-inv (InventoryReq) E—

2a. 200 OK (InventoryResp)
2b. 4xx/5xx

A

Figure 5.2.2.2.2-1: AloT Inventory Request

1. Inorder to request to perform an AloT Inventory operation, the NF service consumer shall send an HTTP POST
reguest message to the AIOTF targeting the URI of the corresponding custom operation (i.e.,
"InventoryRequest"), with the request body containing the InventoryReq data structure.

2a. Upon reception of the Inventory request from the NF service consumer:

- the AIOTF may perform the AF authorization for AloT Services procedure as defined in
clauses 5.6 and 6.2.2 of 3GPP TS 23.369 [14]; and

- if the AF authorization for AloT Services procedure is successful and upon successful processing of the
request, the AIOTF shall respond to the NF service consumer with an HTTP 200 OK" status code to
indicate that the AloT Inventory request is successfully received and processed, with the response body
containing AloT Inventory related information within the InventoryResp data structure.

2b. On failure, the AIOTF shall take proper error handling actions, as specified in clause 6.1.7, and respond to the
NF service consumer with an appropriate error status code. In particular:

- if AF authorization for AloT Services procedure is not successful, the AIOTF shall reject the request with an
HTTP "403 Forbidden™ status code with the response body including the ProblemDetails data structure
containing the "cause" attribute set to the "AF_NOT_AUTHORIZED" application error;

- if thetarget(s) of the AloT Inventory request (e.g., target AloT Device(s), filtering information) is/are not
supported and/or not allowed, the AIOTF shall reject the request with an HTTP "403 Forbidden™ status code
with the response body including the ProblemDetails data structure containing the "cause” attribute set to the
"AIOT_TARGETS _ERROR" application error;

- if the provided time interval for results aggregation isinvalid (e.g., the provided timeinterval is shorter than a
locally configured minimum interval at the AIOTF as defined in clause 5.9 of 3GPP TS 23.369 [14]), the
AIOTF shall reject the request with an HTTP "403 Forbidden” status code with the response body including
the ProblemDetails data structure containing the "cause” attribute set to the
"INVALID_AGGR_TIME_INVERTAVAL" application error; and

- if the AIOTF failsto process the AloT Inventory request (e.g., failure to select the NG-RAN(s) or RAN
Reader(s) to handle the request), the AIOTF shall reject the request with an HTTP "500 Internal Server
Error" status code with the response body including the ProblemDetails data structure containing the " cause”
attribute set to the "UNSPECIFIED_FAILURE" application error.

5.2.2.3 Naiotf AloT_Command

5.2.23.1 General

This service operation is used by an NF service consumer to request to perform an AloT Command operation at the
AIOTF.
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The following procedures are supported by the "Naiotf_AloT_Command" service operation:

- AloT Command Request.

5.2.2.3.2 AloT Command Request

Figure 5.2.2.3.2-1 depicts a scenario where an NF service consumer requests to perform an AloT Command operation
to the AIOTF (see also clause 6.2.3 of 3GPP TS 23.369 [14]).

NF Service Consumer AIOTF

POST .../request-cmd (CommandReq) ——————>

2a. 200 OK (CommandResp)
2b. 4xx/5xx

A

Figure 5.2.2.3.2-1: AloT Command Request

1. Inorder to request to perform an AloT Command operation, the NF service consumer shall send an HTTP POST
request message to the AIOTF targeting the URI of the corresponding custom operation (i.e.,
"CommandRequest"), with the request body containing the CommandReq data structure.

2a. Upon reception of the Command request from the NF service consumer:

the AIOTF may perform the AF authorization for AloT Services procedure as defined in
clauses 5.6 and 6.2.3 of 3GPP TS 23.369 [14]; and

if the AF authorization for AloT Services procedure is successful and upon successful processing of the
request, the AIOTF shall respond to the NF service consumer with an HTTP "200 OK" status code to
indicate that the AloT Command request is successfully received and processed, with the response body
containing AloT Command related information within the CommandResp data structure.

2b. On failure, the AIOTF shall take proper error handling actions, as specified in clause 6.1.7, and respond to the
NF service consumer with an appropriate error status code. In particular:

if AF authorization for AloT Services procedure is not successful, the AIOTF shall reject the request with an
HTTP "403 Forbidden" status code with the response body including the ProblemDetails data structure
containing the "cause" attribute set to the"AF_NOT_AUTHORIZED" application error;

if the target(s) of the AloT Command request (e.g., target AloT Device(s), filtering information) ig/are not
supported and/or not allowed, the AIOTF shall reject the request with an HTTP "403 Forbidden™ status code
with the response body including the ProblemDetails data structure containing the "cause" attribute set to the
"AIOT_TARGETS _ERROR" application error;

if the provided length of application dataistoo long (e.g., above the allowed maximum value), the AIOTF
shall reject the request with an HTTP "403 Forbidden” status code with the response body including the
ProblemDetails data structure containing the "cause" attribute set to the "APP_DATA_TOO_LONG"
application error; and

if the AIOTF failsto process the AloT Command request (e.g., failure to select the NG-RAN(S) or RAN
Reader(s) to handle the request), the AIOTF shall reject the request with an HTTP "500 Internal Server
Error" status code with the response body including the ProblemDetails data structure containing the " cause”
attribute set to the "UNSPECIFIED_FAILURE" application error.
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5.2.2.4 Naiotf AloT_Notify

52241 General

This service operation is used by the AIOTF to notify a previously subscribed service consumer on:
- AloT operations related event(s).

The following procedures are supported by the "Naiotf AloT_Notify" service operation:

- AloT Operations Notification.

5.2.2.4.2 AloT Operations Notification

Figure 5.2.2.4.2-1 depicts a scenario where the AIOTF sends a request to notify a previously subscribed NF service
consumer on AloT operations related event(s) (see also clauses 6.2.2 and 6.2.3 of 3GPP TS 23.369 [14]).

NF Service Consumer AIOTF

— POST {notifUri} (AloTNotif)

2a. 204 No Content
2b. 4xx/5xx

v

Figure 5.2.2.4.2-1: AloT Operations Notification

1. Inorder to notify a previously subscribed service consumer on AloT operations related event(s), the AIOTF shall
send an HTTP POST request message 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 as part of the request
used to trigger the corresponding AloT service operation (e.g., Inventory, Command), as defined in
clause 5.2.2.2 or clause 5.2.2.3, and the request body including the AloTNotif data structure.

2a. Upon success, the NF service consumer shall respond to the AIOTF with an HTTP "204 No Content” status
code.

2b. On failure, the NF service consumer shall take proper error handling actions, as specified in clause 6.1.7, and
respond to the AIOTF with an appropriate error status code.
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6 API Definitions

6.1 Naiotf AloT Service API

6.1.1 Introduction

The Naiotf_AloT shall usethe Naiotf_AloT API.
The APl URI of the Naiotf_AloT API shal 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 "naiotf-aiot".

The <apiVersion> shall be "v1".

The <api SpecificResourceUriPart> shall be set as described in clauses 6.1.3 and 6.1.4.
6.1.2 Usage of HTTP

6.1.2.1 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 Naiotf_AloT API is contained in
Annex A.

6.1.2.2 HTTP standard headers

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

6.1.2.2.2 Content type

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].

6.1.2.3 HTTP custom headers

The mandatory HT TP custom header fields specified in clause 5.2.3.2 of 3GPP TS 29.500 [4] shall be supported, and
the optional HT TP custom header fields specified in clause 5.2.3.3 of 3GPP TS 29.500 [4] may be supported.

In this Release of the specification, no specific HTTP custom headers are defined for the Naiotf_AloT API.
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6.1.3 Resources

There are no resources defined for this API in this release of the specification.
6.1.4 Custom Operations without associated resources

6.1.4.1 Overview

The URI structure for Custom Operations without associated resourcesis shown in Figure 6.1.4.1-1.

{apiRoot}/naiotf-aiot/<apiVersion>

Figure 6.1.4.1-1: Custom operation URI structure of the Naiotf_AloT API

Table 6.1.4.1-1 provides an overview of the custom operations and applicable HT TP methods defined for the
Naiotf_AloT API.

Table 6.1.4.1-1: Custom operations without associated resources

Mapped
Custom operation name Custom operation URI HTTP Description
method
InventoryRequest Irequest-inv POST Enables to request to perform an AloT
Inventory operation.
Enables to request to perform an AloT
CommandRequest /request-cmd POST command operation.

The custom operations shall support the URI variables defined in table 6.1.4.1-2.

Table 6.1.4.1-2: URI variables for this custom operation

Name Data type Definition
apiRoot string See clause 6.1.1.
6.1.4.2 Operation: InventoryRequest
6.1.4.2.1 Description

The custom operation enables to request to perform an AloT Inventory operation at the AIOTF.

6.1.4.2.2 Operation Definition

This operation shall support the response data structures and response codes specified in tables 6.1.4.2.2-1 and
6.1.4.2.2-2.
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Table 6.1.4.2.2-1: Data structures supported by the POST Request Body on this resource

Data type P | Cardinality Description

InventoryReq M 1 Contains the parameters to request to perform an AloT Inventory operation.

Table 6.1.4.2.2-2: Data structures supported by the POST Response Body on this resource

Data type P | Cardinality Response Description
codes

Successful case. The AloT Inventory request is successfully
InventoryResp M 1 200 OK received and processed, and AloT Inventory related
information is returned in the response body.

Temporary redirection.

RedirectResponse | O 0.1 307 Temporary

Redirect (NOTE 2)
Permanent redirection.
RedirectResponse | O 0..1 ?F;%%ilj:crpanent
(NOTE 2)
ProblemDetails o] 0..1 403 Forbidden |[(NOTE 3)
ProblemDetails 0] 0.1 500 Internal (NOTE 3)

Server Error
NOTE 1: The mandatory HTTP error status codes for the HTTP POST 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)).
NOTE 3: Failure cases are described in clause 6.1.7.

Table 6.1.4.2.2-3: Headers supported by the 307 Response Code on this custom operation

Name Data type | P [Cardinality Description
Contains an alternative target URI located in an alternative
AIOTF (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].
3gpp-Sbi-Target-Nf-Id  |string o 0.1 Contains the identifier of the target AIOTF (service) instance

towards which the request is redirected.

Table 6.1.4.2.2-4: Headers supported by the 308 Response Code on this custom operation

Name Data type | P [Cardinality Description
Contains an alternative target URI located in an alternative
AIOTF (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].
. . Contains the identifier of the target AIOTF (service) instance
3gpp-Sbi-Target-Nf-ld  string 0 0.1 towards which the request is redirected.
6.1.4.3 Operation: CommandRequest
6.1.4.3.1 Description

The custom operation enables to request to perform an AloT command operation.
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6.1.4.3.2 Operation Definition

This operation shall support the response data structures and response codes specified in tables 6.1.4.3.2-1 and
6.1.4.3.2-2.

Table 6.1.4.3.2-1: Data structures supported by the POST Request Body on this resource

Data type

P

Cardinality

Description

CommandReq

M

1

Contains the parameters to request to perform an AloT command operation.

Table 6.1.4.3.2-2: Data structures supported by the POST Response Body on this resource

Data type P [Cardinality Response Description
codes
Successful case. The AloT command request is
successfully received and processed, and the requested
CommandResp M 1 200 OK AloT command related information is returned in the
response body.
Temporary redirection.
RedirectResponse | O 0..1 :;(;Zii'l':cntwporary
(NOTE 2)
Permanent redirection.
RedirectResponse | O 0.1 g%%if:g{n anent
(NOTE 2)
ProblemDetails (0] 0.1 403 Forbidden |(NOTE 3)
ProblemDetails (0] 0.1 500 Internal (NOTE 3)
Server Error
NOTE 1: The manadatory HTTP error status codes for the HTTP POST 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)).
NOTE 3: Failure cases are described in clause 6.1.7.

Table 6.1.4.3.2-3: Headers supported by the 307 Response Code on this custom operation

Name

Data type | P

Cardinality

Description

Location

string

Contains an alternative target URI located in an alternative
AIOTF (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

Contains the identifier of the target AIOTF (service) instance
towards which the request is redirected.

Table 6.1.4.3.2-4: Headers supported by the 308 Response Code on this custom operation

Name

Data type | P

Cardinality

Description

Location

string

Contains an alternative target URI located in an alternative
AIOTF (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

Contains the identifier of the target AIOTF (service) instance
towards which the request is redirected.
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6.1.5 Notifications

6.1.5.1 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 6.1.5.1-1: Notifications overview

HTTP
M method or Description
Notification Callback URI custom (service operation)
operation

Enables the AIOTF to notify a previously

AloT Operations {notifUri} POST subscribed NF service consumer on AloT

Notification operations related event(s).
6.1.5.2 AloT Operations Notification
6.1.5.2.1 Description

The AloT Operations Notification is used by the AIOTF to report AloT operations related event(s) to a previously
subscribed NF service consumer.

6.1.5.2.2 Target URI
The Calback URI " {notifUri}" shall be used with the callback URI variables defined in table 6.1.5.2.2-1.

Table 6.1.5.2.2-1: Callback URI variables

Name Definition
notifUri Represents the callback URI encoded as a string formatted as a URI.
6.1.5.2.3 Standard Methods
6.1.5.2.3.1 POST

This method shall support the request data structures specified in table 6.1.5.2.3.1-1 and the response data structures and
response codes specified in table 6.1.5.2.3.2- 1.

Table 6.1.5.2.3.1-1: Data structures supported by the POST Request Body

Data type P [Cardinality Description

AloTNotif M 1 Represents the AloT Operations Notification.
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Table 6.1.5.2.3.1-2: Data structures supported by the POST Response Body

Data type P | Cardinality Response Description
codes
n/a 204 No Content Successful case. _The AloT Operations Notification is
successfully received and acknowledged.
Temporary redirection.
RedirectResponse (0] 0.1 307 Temporary

Redirect (NOTE 2)

308 Permanent Permanent redirection.

RedirectResponse (0] 0..1 Redirect

(NOTE 2)

NOTE 1: The mandatory HTTP error status codes for the HTTP POST 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 6.1.5.2.3.1-3: Headers supported by the 307 Response Code on this resource

Name Data type | P [Cardinality Description

Contains an alternative URI representing the end point of an
alternative NF service consumer (service) instance towards
which the notification should be 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].
Contains the identifier of the target NF service consumer
3gpp-Shi-Target-Nf-Id  |string 0] 0..1 (service) instance towards which the notification request is

redirected.

Table 6.1.5.2.3.1-4: Headers supported by the 308 Response Code on this resource

Name Data type | P [Cardinality Description

Contains an alternative URI representing the end point of an
alternative NF service consumer (service) instance towards
which the notification should be 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].
Contains the identifier of the target NF service consumer
3gpp-Shi-Target-Nf-Id  |string 0] 0..1 (service) instance towards which the notification request is

redirected.

6.1.6 Data Model

6.1.6.1 General

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

Table 6.1.6.1-1 specifies the data types defined for the Naiotf_AloT service-based interface protocol.

ETSI



3GPP TS 29.569 version 19.3.0 Release 19 21 ETSI TS 129 569 V19.3.0 (2026-07)

Table 6.1.6.1-1: Naiotf_AloT specific Data Types

Data type Clause defined Description Applicability
AloTDevFailCause 6.16.3.3 Represents th(_a per-AloT Device failure cause of an AloT
service operation.
AloTDevicelLoc 6.1.6.2.9 Represents the AloT Device's location information.
AloTDevices 6.1.6.2.7 Represents the AloT Device(s) related information.
AloTNotif 6.1.6.2.6 Represents the AloT Operations Notification.
CommandReq 6.1.6.2.4 Represents the AloT Command request.
CommandResp 6.1.6.2.5 Represents the AloT Command response.
. Represents the AloT Device(s) related reporting
DevicesReplInfo 6.1.6.2.8 information.
FailureCause 6.1.6.3.4 Represents the AloT service operation failure cause.
InventoryReq 6.1.6.2.2 Represents the AloT Inventory request.
InventoryResp 6.1.6.2.3 Represents the AloT Inventory response.

Table 6.1.6.1-2 specifies data types re-used by the Naiotf_AloT 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 Naiotf_AloT service-based interface.

Table 6.1.6.1-2: Naiotf_AloT re-used Data Types

Data type

Reference

Comments

Applicability

AiotArea

3GPP TS 29.571 [16]

Represents the Target Area for AloT.

AiotDevPermid

3GPP TS 29.571 [16]

Represents the permanent identifier of the AloT
Device.

AiotFilteringInformation

3GPP TS 29.571 [16]

Represents the the filtering information used for
identifying the target AloT Device(s).

Bytes 3GPP TS 29.571 [16] |Represents a sequence of bytes.

CivicAddress 3GPP TS 29.572 [18] |Represents a civic address.

CommandType 3GPP TS 29.522 [15] |Represents the type of AloT Command.
DurationSec 3GPP TS 29.571 [16] |Represents a time duration in units of seconds.

GeographicArea

3GPP TS 29.572 [18]

Represents a geographical area.

ProblemDetails

3GPP TS 29.571 [16]

Represents error related information.

RedirectResponse

3GPP TS 29.571 [16]

Contains redirection related information.

Represents the list of supported feature(s) and is

SupportedFeatures 3GPP TS 29.571 [16] |used to negotiate the applicability of optional
features.
Uinteger 3GPP TS 29.571 [16] |Represents an unsigned integer.
Uri 3GPP TS 29.571 [16] |Represents a URI.
6.1.6.2 Structured data types

6.1.6.2.1

Introduction

This clause defines the structures to be used in resource representations.
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Table 6.1.6.2.2-1: Definition of type InventoryReq

Attribute name

Data type

P

Cardinality

Description

Applicability

afld

string

1

Contains the identifier of the AF that
triggered the request.

targetArea

AiotArea

Contains the Target Area within which
the requested Inventory operation shall

apply.
(NOTE)

targetDevices

AloTDevices

Contains the target AloT Device(s)
related information.

(NOTE)

numbDevices

Uinteger

Contains the approximative number of
the targeted AloT Device(s).

timelnterval

DurationSec

Contains the time interval to be used for
results aggregation.

devLocReqInd

boolean

Indicates that the location information of
the target AloT Device(s) is requested.

"true" indicates that the location
information of the target AloT
Device(s) is requested.

When present, this attribute shall be set
to "true". The presence of this attribute
set to the value "false" is forbidden.

notifUri

Uri

Contains the URI via which the AloT
Inventory operation related notifications
shall be delivered.

notifld

string

Contains the notification correlation
identifier.

When present, the value of this attribute
may be used by the AIOTF to derive the
value of the transaction identifier that is
returned in the Inventory response.

suppFeat

es

SupportedFeatur

0.1

Contains the list of supported features
among the ones defined in clause 6.1.8.

This attribute shall be present only when
feature negotiation is required.

NOTE:

At least one of these attributes shall be present.

6.1.6.2.3

Type: InventoryResp

Table 6.1.6.2.3-1: Definition of type InventoryResp

Attribute name

Data type

P

Cardinality

Description

Applicability

transld

string

M

1

Contains the identifier of the
transaction that is created for the
inventory request.

suppFeat

es

SupportedFeatur

0.1

Contains the list of supported features
among the ones defined in
clause 6.1.8.

This attribute shall be present only
when feature negotiation is required.
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6.1.6.2.4 Type: CommandReq

Table 6.1.6.2.4-1: Definition of type CommandReq

ETSI



3GPP TS 29.569 version 19.3.0 Release 19

24

ETSI TS 129 569 V19.3.0 (2026-07)

Attribute name

Data type

Cardinality

Description

Applicability

afld

string

1

Contains the identifier of the AF that
triggered the request.

commandType

CommandType

1

Contains the type of the requested
command.

targetArea

AiotArea

0.1

Contains the Target Area within which
the requested Command operation
shall apply.

(NOTE 1)

targetDevices

AloTDevices

0.1

Contains the target AloT Device(s)
related information.

(NOTE 1)

numDevices

Uinteger

0.1

Contains the approximative number of
the targeted AloT Device(s).

offset

Uinteger

0.1

Contains the offset, expressed in units
of bytes.

This attribute shall be present only if
the "commandType" attribute is set to
"READ" or "WRITE":

- If the "commandType" attribute is
set to "READ", this attribute
contains the offset from which to
read the application data.

- If the "commandType" attribute is
set to "WRITE", this attribute
contains the offset from which to
write the application data.

length

Uinteger

0.1

Contains the length of application
data, expressed in units of bytes (i.e.,
byte length).

This attribute shall be present only if
the "commandType" attribute is set to
"READ" or "WRITE":

- If the "commandType" attribute is
set to "READ", this attribute
contains the length of application
data to read.

- If the "commandType" attribute is
set to "WRITE", this attribute
contains the length of application
data to write.

(NOTE 2)

data

Bytes

0.1

Contains the application data to write.

This attribute shall be present only if
the "commandType" attribute is set to
"WRITE".

devLocReqInd

boolean

0.1

Indicates that the location information
of the target AloT Device(s) is
requested.

"true" indicates that the location
information of the target AloT
Device(s) is requested.

When present, this attribute shall be
set to "true". The presence of this
attribute set to the value "false" is
forbidden.
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Contains the URI via which the AloT
notifUri Uri M 1 Command operation related
notifications shall be delivered.
Contains the notification correlation
identifier.

When present, the value of this
attribute may be used by the AIOTF to
derive the value of the transaction
identifier that is returned in the
Command response.

Contains the list of supported features
among the ones defined in

clause 6.1.8.

notifld string (0] 0.1

suppFeat SupportedFeatures | C 0.1

This attribute shall be present only
when feature negotiation is required.

NOTE 1: At least one of these attributes shall be present.
NOTE 2: The maximum value of this attribute shall be as specified in clause 7.2.4 of 3GPP TS 24.369 [19].

6.1.6.2.5 Type: CommandResp

Table 6.1.6.2.5-1: Definition of type CommandResp

Attribute name Data type P Cardinality Description Applicability
Contains the identifier of the
transid string M 1 transaction that is created for the

command request.

Contains the list of supported features
among the ones defined in
SupportedFeatur clause 6.1.8.

es

suppFeat

This attribute shall be present only
when feature negotiation is required.
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Table 6.1.6.2.6-1: Definition of type AloTNotif

Attribute name

Data type

P

Cardinality

Description

Applicability

transld

string

M

1

Contains the identifier of the AloT
transaction to which the notification
is related.

devicesRepData

array(DevicesReplInfo)

1..N

Contains the AloT Device(s) related
reporting information.

(NOTE 1, NOTE 2)

lastRepind

boolean

Indicates that this is the last reporting
from the AIOTF for the AloT service
operation identified by the "transld"
attribute.

"true” indicates that this is the last
report.

This attribute shall be present only
when this is the last reporting to the
NF service consumer for the AloT
service operation identified by the
"transld" attribute, i.e., all the
involved NG-RAN node(s) have
completed the AloT procedure (e.g.,
Inventory, Command).

When present, this attribute shall be
set to "true". The presence of this
attribute set to the value "false" is
forbidden.

(NOTE 1)

failCause

FailureCause

Cc

0.1

Contains the AloT service operation
failure cause.

(NOTE 1, NOTE 2)

NOTE 1: At least one of these attributes shall be present.
NOTE 2: These attributes are mutually exclusive.

6.1.6.2.7

Type: AloTDevices

Table 6.1.6.2.7-1: Definition of type AloTDevices

Attribute name

Data type

P

Cardinality

Description

Applicability

devices

array(AiotDevPermid)

1..N

Contains the list of the permanent
identifier(s) of the target AloT
Device(s).

(NOTE)

filteringInfo

AiotFilteringInformatio
n

0.1

Contains the filtering information
used for identifying the target AloT
Device(s).

(NOTE)

NOTE:  These attributes are mutually exclusive and only one of them shall be present.
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Table 6.1.6.2.8-1: Definition of type DevicesReplinfo

Attribute name

Data type

P

Cardinality

Description

Applicability

deviceld

AiotD

evPermlid

M

1

Contains the identifier of the AloT
Device to which the reporting
information is related.

readCmdRep

Bytes

Contains the Read command
specific report information for the
AloT Device identified by the
"deviceld" attribute.

This attribute may be present only if
the reporting information is related to
a Read command operation, i.e., the
"commandType" attribute is set to
"READ" in the corresponding AloT
Command service operation.

devicelLoclInfo

AloTDeviceloc

Contains the location information of
the AloT Device identified by the
"deviceld" attribute.

This attribute may be present only if
the "devLocReqInd" attribute within
the corresponding AloT Inventory or
Command request was set to "true"
and the AloT Device location
information is available.

(NOTE)

failCause

AloTDevFailCause

o

0.1

Contains the AloT service operation
failure cause for the AloT Device
identified by the "deviceld" attribute.

NOTE: In this release of the specification, the AIOTF determines whether to provide the AloT Device location
information to the AloT AF based on operator policy.

6.1.6.2.9

Type: AloTDevicelLoc

Table 6.1.6.2.9-1: Definition of type AloTDevicelLoc

Attribute name

Data type

P

Cardinality

Description

Applicability

customLoclInfo

string

0.1

Contains the location information of
the AloT Device, expressed in a pre-
configured customized format.

(NOTE)

geographicAreas

a)

array(GeographicAre

1..N

Contains the location information of
the AloT Device, expressed in the
form of a set of geographical area(s).

(NOTE)

civicAddresses

array(CivicAddress)

1..N

Contains the location information of
the AloT Device, expressed in the
form of a list of a set of civic
address(es).

(NOTE)

NOTE:  These attributes are mutually exclusive and only one of them shall be present.

NOTE: TheAloT Device location format is defined based on the SLA between the operator and the AloT AF,

which is out of 3GPP scope.
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6.1.6.3 Simple data types and enumerations

6.1.6.3.1 Introduction

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

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

Table 6.1.6.3.2-1: Simple data types

Type Name Type Definition Description Applicability

6.1.6.3.3 Enumeration: AloTDevFailCause

The enumeration AloT DevFail Cause represents the per-AloT Device failure cause of an AloT service operation. It shall
comply with the provisions defined in table 6.1.6.3.3-1.

Table 6.1.6.3.3-1: Enumeration AloTDevFailCause

Enumeration value Description pplicability|
COMMAND_TYPE_SPECIFIC_PARAMETERS | Indicates that the failure cause of the AloT service
_INVALID operation is due to the command type specific

parameters being invalid.

(NOTE)

ERROR_UNSPECIFIED Indicates that the failure cause of the AloT service
operation is because the requested read or write
command was not executed successfully for an
unspecified reason.

(NOTE)

LOW_ENERGY Indicates that the failure cause of the AloT service
operation is because the write command cannot be
implemented because the energy will run out.

(NOTE)

INVALID_MANDATORY_INFORMATION Indicates that the failure cause of the AloT service
operation is because the AloT Device sending this
cause has received a message with a non-semantical
mandatory IE error.

(NOTE)
MESSAGE_TYPE_NON_EXISTENT_OR_NOT | Indicates that the failure cause of the AloT service
_IMPLEMENTED operation is because the AloT Device received a

message with a message type that it does not
recognize either because this is a message that is not
defined, or defined but not implemented by the
equipment.

(NOTE)
NOTE:  This value applies only to the AloT Command service operation.

6.1.6.3.4 Enumeration: FailureCause

The enumeration FailureCause represents the AloT service operation failure cause. It shall comply with the provisions
of table 6.1.6.3.4-1.

ETSI



3GPP TS 29.569 version 19.3.0 Release 19 29 ETSI TS 129 569 V19.3.0 (2026-07)

Table 6.1.6.3.4-1: Enumeration FailureCause

Enumeration value Description Applicability
NO_SUCC_INV_RESP Indicates that the AloT Inventory/Command request failed
because none of the related Inventory response(s)
received by the AIOTF was successful.

AUTH_FAILURE Indicates that the AloT Inventory/Command request failed
because of an authentication failure.

6.1.6.4 Data types describing alternative data types or combinations of data types

There are no data types describing alternative data types or combinations of data types defined for this API in this
release of the specification.

6.1.6.5 Binary data
6.1.6.5.1 Binary Data Types
Table 6.1.6.5.1-1: Binary Data Types
Name Clause Content type

defined

6.1.7 Error Handling

6.1.7.1 General

For the Naiotf_AloT 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 Naiotf_AloT API.

6.1.7.2 Protocol Errors

No specific procedures for the Naiotf AloT service are specified.

6.1.7.3 Application Errors
The application errors defined for the Naiotf_AloT service arelisted in Table 6.1.7.3-1.
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Table 6.1.7.3-1: Application errors

Application Error HTTP status code Description Applicability
The request for AloT services is rejected
AF_NOT_AUTHORIZED 403 Forbidden because the AF is not authorized for the

requested AloT Services.

The request for AloT services is rejected
because the target(s) of the AloT
AIOT_TARGETS_ERROR 403 Forbidden request (e.g., target AloT Device(s),
filtering information) is/are not supported
and/or not allowed.

The AloT Inventory request is rejected
INVALID_AGGR_TIME_INVERTAVAL (403 Forbidden because the provided aggregation time
interval is invalid.

The AloT Command request is rejected
because the provided length of
application data is too long (e.g., above
the allowed maximum value).

The request for AloT services is rejected
because the AIOTF failed to process it
for an unspecified reason.

APP_DATA_TOO_LONG 403 Forbidden

500 Internal Server

UNSPECIFIED_FAILURE
- Error

6.1.8 Feature negotiation

The optional featuresin table 6.1.8-1 are defined for the Naiotf_AloT API. They shall be negotiated using the
extensibility mechanism defined in clause 6.6 of 3GPP TS 29.500 [4].

Table 6.1.8-1: Supported Features

Feature number Feature Name Description

6.1.9 Security

Asindicated in 3GPP TS 33.501 [8] and 3GPP TS 29.500 [4], the access to the Naiotf_AloT 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 OAuth2 isused, an NF Service Consumer, prior to consuming services offered by the Naiotf_AloT API, shall obtain
a"token" from the authorization server, by invoking the Access Token Request service, as described in clause 5.4.2.2 of
3GPP TS 29.510[10].

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 Naiotf_AloT service.

Table 6.1.9-1 defines the OAuth2 scopes defined for the Naiotf_AloT API.

Table 6.1.9-1: Oauth2 scopes defined in Naiotf_AloT API

Scope Description

Enables to access all the resources and custom operations of the
Naiotf AloT API.

Enables to access only the "InventoryRequest" custom operation
(Naiotf AloT Inventory service operation) of the Naiotf AloT API.
Enables to access only the "CommandRequest" custom operation
(Naiotf_AloT_Command service operation) of the Naiotf_AloT API.

"naiotf-aiot"

"naiotf-aiot:inventory”

"naiotf-aiot.command"
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6.1.10 HTTP redirection

An HTTP request may be redirected to a different AIOTF service instance when using direct or indirect
communications (see 3GPP TS 29.500 [4]).

An SCP that reselects a different AIOTF producer instance will return the NF Instance ID of the new AIOTF producer
instance in the 3gpp-Shi-Producer-1d header, as specified in clause 6.10.3.4 of 3GPP TS 29.500 [4].

If an AIOTF redirects a service request to a different AIOTF using an HTTP 307 Temporary Redirect or 308 Permanent
Redirect status code, the identity of the new AIOTF towards which the service request is redirected shall be indicated in
the 3gpp-Shi-Target-Nf-1d header of the HTTP 307 Temporary Redirect or 308 Permanent Redirect response as
specified in clause 6.10.9.1 of 3GPP TS 29.500 [4].
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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
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 5.3.1 of 3GPP TS 29.501 [5] and
clause 5B of 3GPP TR 21.900 [7]).
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A.2  Naiotf_AloT API

openapi: 3.0.0

i nfo:
title: Al OTF Arbient |oT Service
version: 1.0.2
description:
APl for the Naiotf_AloT Service.
© 2026, 3GPP Organizational Partners (ARI B, ATIS, CCSA, ETSI, TSDSI, TTA, TTO).
Al rights reserved.

ext er nal Docs:
description: 3GPP TS 29.569 V19.3.0; Anbient |oT Function (Al OTF) Services.
url: http://ww. 3gpp. org/ftp/ Specs/archivel/ 29 _series/29. 569/

servers:
- url: '{api Root}/naiotf-aiot/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
- OAut h2d i ent Credenti al s:
- naiotf-aiot

pat hs:
/request-inv:
post :
summary: Request to performan AloT Inventory operation.
operationld: |nventoryRequest
tags:
- AloT Inventory Request (custom operation w thout associated resources)
security:
- {1
- oAuth2d ientCredenti al s:
- naiotf-aiot
- oAuth2C ientCredential s:
- naiotf-aiot
- naiotf-aiot:inventory
r equest Body:
required: true

content:
application/json:
schena:
$ref: '#/ conponents/schenas/ | nventoryReq'
responses:
'200':

description: >
OK. The AloT Inventory request is successfully received and processed, and
Al oT Inventory related information is returned in the response body.

content:
application/json:
schena:
' . $ref: '#/ conponents/schenas/ | nventoryResp'
' BgZef : ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 307’
' 3g§ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 308"
' 4g?ef ;' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 400'
' 4grlef © ' TS29571_ConmonDat a. yani #/ conponent s/ r esponses/ 401’
' 4g§ef : ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 403’
' 4gfef © ' TS29571_ConmonDat a. yani #/ conponent s/ r esponses/ 404'
' 4érlef ;' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 411’
' 4é\r?’ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 413’
' :%zef : ' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 415'

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

Al oTOper ati onsNoti f:

" {$request. body#/ notifUri}":

post :
request Body:
required: true

content:
application/json:
schema:
$ref: '#/ conponents/schenas/ Al oTNoti f'
responses:
'204":

description: >
No Content. The Al oT Operations Notification is successfully received and
acknow edged.

' 3gr7ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 307"
' 3g§ef : ' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 308’
' 4g(rjef ;' TS29571_CommonDat a. yam #/ conmponent 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’
' 4!}Srlef : ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 411’
' 4é§ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 413’
' 45}3?ef : " TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 415'
' 4§?ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 429’
' Sg?ef : ' TS29571_ConmmonDat a. yam #/ conponent s/ r esponses/ 500'
' 5grzef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 502’
dS];g?elf : " TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 503’
efaul t:

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

/ request - cmd:
post :
summary: Request to performan Al oT Command operation.
operationld: CommandRequest
tags:
- AloT Conmand Request (custom operation without associated resources)
security:
- {1}
- OAuth2d i entCredential s:
- naiotf-aiot
- oAuth2d ientCredential s:
- naiotf-aiot
- naiotf-aiot:conmand
request Body:
required: true

content:
application/json:
schema:
$ref: ' #/ conponent s/ schemas/ CommandReq'
responses:
'200':

description: >
OK. The AloT Command request is successfully received and processed, and
Al oT Command related infornmation is returned in the response body.
content:
application/json:
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schena:

' o $ref: '#/ conponents/schenas/ ComandResp'
' 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’
' 4érlef ;' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 411’
' 4é§ef © ' TS29571_CommonDat a. yanl #/ 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_ConmonDat a. yani #/ conponent s/ r esponses/ 502"

ngef ;' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 503"
de;?g:‘f K TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ def aul t'

cal | backs:

Al oTQper ati onsNoti f:
" {$request . body#/ notifUri}':
post :
r equest Body:
required: true

content:
application/json:
schema:
$ref: ' #/ conponents/schemas/ Al oTNoti f'
responses:
'204"

description: >
No Content. The Al oT Operations Notification is successfully received and
acknow edged.

' 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. yani #/ conponent s/ r esponses/ 401’
' 4grgef : ' 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’
' 4é?ef : ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 415'
' 4§?ef © ' TS29571_ConmonDat a. yani #/ conponent s/ r esponses/ 429’
' 5groef ;' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 500'
' 5g?ef ;' TS29571_ConmonDat a. yam #/ 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'

conponents:
securitySchenes:
oAut h2d i ent Credenti al s:
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type: oaut h2
flows:
clientCredentials:
tokenUrl: ' {nrfApi Root}/oaut h2/token'
scopes:
naiotf-aiot: >
Enabl es to access all the resources and custom operations of the Naiotf_AloT API.
nai otf-aiot:inventory: >
Enabl es to access only the InventoryRequest custom operation (Naiotf_AloT_|nventory
service operation) of the Naiotf_Al oT API.
nai ot f - ai ot : coomand: >
Enabl es to access only the CommandRequest custom operation (Naiotf_Al oT_Conmand
service operation) of the Naiotf_Al oT API.

schenas:

#
# STRUCTURED DATA TYPES
#

I nvent or yReq:
description: Represents the AloT Inventory request.
type: object
properties:
af | d:
type: string
target Ar ea:
$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ schenas/ Ai ot Area’
target Devi ces:
$ref: '#/ conponents/schenas/ Al oTDevi ces'
nunDevi ces:
$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ schenas/ Ui nt eger’
tinelnterval:
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schemas/ Dur at i onSec'
devLocReql nd:
type: bool ean
enum
- true
description: >
Indicates that the location information of the target Al oT Device(s) is requested.
"true" indicates that the location information of the target AloT Device(s) is
request ed.
Wien present, this attribute shall be set to "true". The presence of this attribute set
to the value "false" is forbidden.
notifuUri:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Uri '
notifld:
type: string
suppFeat :
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Suppor t edFeat ur es'
required:
- afld
- notifUri
anyCf :
- required: [targetArea]
- required: [targetDevices]

I nvent or yResp:
description: Represents the AloT Inventory response.
type: object
properties:
transld:
type: string
suppFeat :
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Suppor t edFeat ur es'
required:
- transld

CommandReq:
description: Represents the AloT Command request.
type: object
properties:
af | d:
type: string
comandType:
$ref: ' TS29522_ Al oT. yani #/ conponent s/ schemas/ ConmandType'
target Ar ea:
$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ schenas/ Ai ot Ar ea’
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target Devi ces:
$ref: '#/ conponents/schenas/ Al oTDevi ces'
nunDevi ces:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Ui nt eger’

of fset:

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Ui nt eger’
| engt h:

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Ui nt eger’
dat a:

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Byt es'
devLocReql nd:
type: bool ean
enum
- true
description: >
Indicates that the location infornmation of the target Al oT Device(s) is requested.
"true" indicates that the location information of the target AloT Device(s) is
request ed.
When present, this attribute shall be set to "true". The presence of this attribute set
to the value "false" is forbidden.
notifUri:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Uri '
notifld:
type: string
suppFeat :
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Suppor t edFeat ur es'
required:
- afld
- commandType
- notifUri
anyCf :
- required: [targetArea]
- required: [targetDevices]

ConmandResp:
description: Represents the AloT Conmand response.
type: object
properties:
transld:
type: string
suppFeat :
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Suppor t edFeat ur es'
required:
- transld

Al oTNot i f:
description: Represents the Al oT Operations Notification.
type: object
properties:
transld:
type: string
devi cesRepDat a:
type: array
items:
$ref: '#/ conponents/schenas/ Devi cesRepl nf o'
mnltenms: 1
| ast Repl nd:
type: bool ean
enum
- true
description: >
Indicates that this is the last reporting fromthe A OTF for the AloT service
operation identified by the "transld" attribute.
true indicates that this is the last report.
This attribute shall be present only when this is the last reporting to the NF service
consuner for the AloT service operation identified by the transld attribute, i.e., all
the
i nvol ved NG RAN node(s) have conpleted the AloT procedure (e.g., lnventory, Conmand).
When present, this attribute shall be set to true. The presence of this attribute set
to the value fal se is forbidden.
fail Cause:
$ref: ' #/ conponent s/ schemas/ Fai | ur eCause'
required:
- transld
all O :
- anyOf:
- required: [devicesRepData]
- required: [lastReplnd]
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- required: [fail Cause]
- not:
requi red: [devicesRepData, fail Cause]

Al 0TDevi ces:
description: Represents the AloT Device(s) related information.
type: object
properties:
devi ces:
type: array
items:
$ref: ' TS29571_CommonDat a. yamni #/ conponent s/ schermas/ Ai ot DevPer mi d'
mnltems: 1
filteringlnfo:
$ref: ' TS29571_CormmonDat a. yani #/ conponent s/ schenas/ Ai ot Fi | t eri ngl nf or nati on'
oneC :
- required: [devices]
- required: [filteringlnfo]

Devi cesRepl nf o:
description: Represents the AloT Device(s) related reporting information.
type: object
properties:
devi cel d:
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schermas/ Ai ot DevPer mi d'
readCndRep:
$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ schenas/ Byt es'
devi celLocl nf o:
$ref: ' #/ conponents/schenmas/ Al oTDevi ceLoc'
fail Cause:
$ref: '#/ conponents/schenas/ Al oTDevFai | Cause'
required:
- deviceld

Al oTDevi celLoc:
description: Represents the AloT Device's |ocation information.
type: object
properties:
cust onLocl nf o:
type: string
geogr aphi cAr eas:
type: array
itens:
$ref: 'TS29572_N nf _Locati on. yanl #/ conponent s/ schemas/ Geogr aphi cArea’
mnltems: 1
ci vi cAddr esses:
type: array
items:
$ref: ' TS29572_N nf _Locati on. yanl #/ conponent s/ schemas/ G vi cAddr ess'
mnltenms: 1
oneC :
- required: [customnloclnfo]
- required: [geographicAreas]
- required: [civicAddresses]

#
# SI MPLE DATA TYPES
#
#
# ENUMERATI ONS
#
Al 0TDevFai | Cause:
anyCf :
- type: string
enum

- COWAND_TYPE_SPECI FI C_PARAMETERS_| NVALI D
- ERROR_UNSPECI FI ED
- LOW ENERGY
- | NVALI D_MANDATORY_| NFORVATI ON
- MESSAGE_TYPE_NON_EXI STENT_OR_NOT_| MPLEMENTED

- 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 API.

description: |
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Represents the per-AloT Device failure cause of an AloT service operation.
It conplies with the provisions defined in Table 6.1.6.3.3-1 of 3GPP TS 29. 569.
Possi bl e val ues are:
- COWWAND _TYPE_SPECI FI C_PARAMETERS | NVALID: Indicate that the failure cause of the AloT
service operation is due to the command type specific paranmeters being invalid.
- ERROR_UNSPECI FI ED: Indicate that the failure cause of the AloT service operation is
because the requested read or wite command was not executed successfully for an
unspeci fied reason.
- LOWENERGY: Indicate that the failure cause of the Al oT service operation is because the
wite conmand cannot be inplenmented because the energy will run out.
- | NVALI D_MANDATORY_| NFORMATI ON: I ndicate that the failure cause of the AloT service
operation is because the Al oT Device sending this cause has received a message with
a non-senantical mandatory |E error.
- MESSAGE_TYPE_NON_EXI STENT_OR _NOT_| MPLEMENTED: | ndi cates that the failure cause of the
Al oT service operation is because the Al oT Device received a nessage with a nessage type
that it does not recogni ze either because this is a nessage that is not defined, or
defined but not inplenented by the equi pment.

Fai | ur eCause:
anyCF :
- type: string
enum
- NO_SUCC_| NV_RESP
- AUTH_FAI LURE
- 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 API.
description: |
Represents the Al oT service operation failure cause.
It conplies with the provisions defined in Table 6.1.6.3.4-1 of 3GPP TS 29. 569.
Possi bl e val ues are:
- NO_SUCC | NV_RESP: Indicates that the Al oT I nventory/ Command request failed because none of
the related Inventory response(s) received by the Al OTF were successful.
- AUTH_FAI LURE: Indicates that the Al oT | nventory/ Command request failed because of
an authentication failure.

#
# Data types describing alternative data types or conbinations of data types
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Annex B (informative):
Withdrawn API versions

B.1 General

This Annex lists withdrawn API versions of the APIs defined in the present specification. Clause 4.3.1.6 of
3GPP TS 29.501 [5] describes the withdrawal of API versions.

B.2  Naiotf_AloT API

The API versionslisted in table B.2-1 are withdrawn for the Naiotf_AloT API.

Table B.2-1: Withdrawn API versions of the Naiotf _AloT service

API version number Remarks
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Annex C (normative):
ABNF grammar for 3GPP SBI HTTP custom headers

C.1 General

This Annex contains a self-contained set of ABNF rules, comprising the re-used rules from IETF RFCs, and the rules
defined by the 3GPP custom headers defined in this specification (see clause 6.1.2.3).

This grammar may be used as input to existing tools to help implementations to parse 3GPP custom headers.
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Annex D (informative):
Change history

Change history

Date Meeting |TDoc CR |Rev [Cat |Subject/Comment New
version
2025-04 [ CT3#140 | C3-251057 |- - -[The skeleton for the new AIOTF Services TS. 0.0.0
Inclusion of C3-251577, C3-251578, C3-251579, C3-251634, C3-
2025-04 | CT3#140| C3-251623 |- - -1251635 and C3-251640. 0.1.0
Inclusion of C3-252057, C3-252058, C3-252390, C3-252391, C3-
202505 | CT3#141 | €3-252434 |- | |252302, c3-252303, C3-252394 and C3-252398. 0.20
2025-06 | CT#108 | CP-251141 Presentation to TSG CT for information. 1.0.0
Inclusion of C3-253140, C3-253310, C3-253473, C3-253500, C3-
2025-08 | CT3#142 | C3-253655 |- - -1253663 and C3-253664. 110
2025-09 | CT#109 | CP-252067 Presentation to TSG CT for approval. 2.0.0
2025-09 | CT#109 | CP-252067 Approved by TSG CT. 19.0.0
2025-12 | CT#110 | CP-253034 |0002 5 B|Introduce device cause report 19.1.0
2025-12 | CT#110 | CP-253034 |0006 2 B(Various additional updates and corrections to the Naiotf_AloT API 19.1.0
2025-12 [ CT#110 | CP-253034 |0007 F|Missing 500 Internal Server Error response code 19.1.0
2025-12 | CT#110 | CP-253034 |0008 4 B[ Support of failure report in AIOT notify 19.1.0
2025-12 | CT#110 | CP-253034 0010 1 B [Support Device Location in Ambient loT 19.1.0
2025-12 | CT#110 | CP-253034 [0011 2 B [Defining the AloT message size related restrictions 19.1.0
2025-12 | CT#110 | CP-253065 [0012 F|Update of info and externalDocs fields 19.1.0
2026-03 [ CT#111 | CP-260076 |0014 1 F|Missing AloT service operation failure cause 19.2.0
2026-03 | CT#111 | CP-260081 |0015 F|Update of info and externalDocs fields 19.2.0
2026-06 [ CT#112 | CP-261195 |0017 1 F|Correction on AIOTF services 19.3.0
2026-06 | CT#112 | CP-261195 |0018 1 F | Clarification on determining of last report 19.3.0
2026-06 | CT#112 | CP-261195 |0023 F|Removing the approximate message size attribute from the READ 19.3.0
Command request "
2026-06 | CT#112 | CP-261249 |0028 F|Update of info and externalDocs fields 19.3.0
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History
Version Date Status
V19.0.0 January 2026 Publication
V19.1.0 February 2026 Publication
V19.2.0 March 2026 Publication
V19.3.0 July 2026 Publication
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