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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
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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.
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1 Scope

The present document specifies the technical realization of the 5GC Service Based Architecture, protocols supported
over the Service Based Interfaces, and the functionalities supported in the Service Based Architecture.

The service requirements for the 5G system are defined in 3GPP TS 22.261 [2]. The system architecture requirements
are defined in 3GPP TS 23.501 [3] and the procedures and flows in 3GPP TS 23.502 [4].

The design principles and documentation guidelines for 5GC SBI APIs are specified in 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 22.261: " Service requirements for the 5G system; Stage 1".

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

[4] 3GPP TS 23.502: "Procedures for the 5G System; Stage 2".

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

[6] IETF RFC 793: "Transmission Control Protocol".

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

(8] 3GPP TS 29.510: "5G System; Network Function Repository Services; Stage 3".

[9] OpenAPI: "OpenAPI Specification Version 3.0.0", https://spec.openapis.org/oas/v3.0.0.

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

[11] IETF RFC 9110: "HTTP Semantics'.

[12] Void.

[13] 3GPP TS 29.571: "5G System; Common Data Types for Service Based Interfaces Stage 3".

[14] IETF RFC 3986: "Uniform Resource Identifier (URI): Generic Syntax".

[15] 3GPP TS 23.003: "Numbering, addressing and identification".

[16] IETF RFC 5681: "TCP Congestion Control".

[17] 3GPP TS 33.501: "Security Architecture and Procedures for 5G System'.

[18] IANA: "SMI Network Management Private Enterprise Codes",
http://www.iana.org/assignments/enterprise-numbers.

[19] IETF RFC 7944: "Diameter Routing Message Priority".

[20] IETF RFC 9111: "HTTP Caching".
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[21] Void.

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

[23] IETF RFC 6750: "The OAuth 2.0 Authorization Framework: Bearer Token Usage”.

[24] Void.

[25] IETF RFC 7516: "JSON Web Encryption (JWE)".

[26] |ETF RFC 7515: "JSON Web Signature (JWS)".

[27] 3GPP TS 29.573: "5G System: Public Land Mobile Network (PLMN) Interconnection; Stage 3".

[28] 3GPP TS 29.502: "5G System; Session Management Services; Stage 3".

[29] 3GPP TS 29.503: "5G System; Unified Data Management Services; Stage 3".

[30] Void.

[31] 3GPP TS 29.518: "5G System; Access and Mobility Management Services; Stage 3".

[32] 3GPP TS 29.531: "5G System; Network Slice Selection Services; Stage 3".

[33] Void.

[34] IETF RFC 1952: "GZIP file format specification version 4.3".

[35] 3GPP TS 29.525: "5G System; UE Policy Control Service; Stage 3".

[36] IETF RFC 3040: "Internet Web Replication and Caching Taxonomy".

[37] IETF RFC 5322: "Internet Message Format".

[38] 3GPP TS 23.527: "5G System; Restoration Procedures’.

[39] 3GPP TS 29.303: "Domain Name System Procedures; Stage 3".

[40] 3GPP TS 29.515: "5G System; GMLC Services, Stage 3".

[41] IETF RFC 7519: "JSON Web Token (JWT)".

[42] 3GPP TS 32.291: "5G System; charging service; Stage 3".

[43] IETF RFC 5234 "Augmented BNF for Syntax Specifications. ABNF".

[44] 3GPP TS 29.526: "5G System; Network Slice-Specific Authentication and Authorization
(NSSAA) Services; Stage 3".

[45] 3GPP TS 29.562: "5G System; Home Subscriber Server (HSS) Services for interworking with the
IP Multimedia Subsystem (IMS); Stage 3".

[46] 3GPP TS 29.555: "5G System; 5G Direct Discovery Name Management Services; Stage 3.

[47] IETF RFC 9562: "Universally Unique IDentifiers (UUIDs)".

[48] IETF RFC 1866: "Hypertext Markup Language - 2.0".

[49] IETF RFC 1738: "Uniform Resource Locators (URL)".
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3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1], 3GPP TS 23.501 [3]
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].

Binding indication (consumer): Binding can be used by the NF Service Consumer to indicate suitable NF Service
Consumer instance(s) for notification target instance selection, reselection and routing of subsequent notification
requests associated with a specific notification subscription. Binding indication needs to be stored by the NF Service
Producer. Binding indication may also be used later if the NF Service Consumer starts acting as NF Service Producer,
so that service requests can be sent to this NF Service Producer. See clauses 3.1 and 6.3.1.0 in 3GPP TS 23.501 [3]. See
also Routing binding indication.

Binding indication (producer): Binding can be used to indicate suitable target NF Service Producer instance(s) for an
NF service instance selection, reselection and routing of subsequent requests associated with a specific NF Service
Producer resource (context) and NF service. Binding allows the NF Service Producer to indicate to the NF Service
Consumer if aparticular context should be bound to an NF service instance, NF instance, NF service set or NF set.
Binding indication needs to be stored by the NF Service Consumer. See clauses 3.1 and 6.3.1.0 in 3GPP TS 23.501 [3].
See also Routing binding indication.

Binding entity: Either of the following identifiers: NF Service Instance, NF Service Set, NF Instance or an NF Set. The
relation between these are explained below.

Binding entity 1D: Anidentification of abinding entity, i.e. NF Service Instance ID, NF Service Set ID, NF Instance
ID or an NF set ID.

Binding level: A parameter (bl) in "3gpp-Shi-Routing-Binding" and " 3gpp-Shi-Binding" HTTP custom headers, which
indicates the binding entity towards which a preferred binding exists (i.e. either to NF Service Instance, NF Service Set,
NF Instance or an NF Set). Other binding entitiesin these headers, which do not correspond to the binding level
indicate alternative binding entities that can be reselected and that share the same resource contexts (see Table 6.3.1.0-1
in 3GPP TS 23.501 [3]).

Callback URI: URI to be used by an NF Service Producer to send notification or callback requests.
consumer's SEPP (cSEPP): The SEPP residing in the PLMN where the NF service consumer is located.

Endpoint address: An addressin the format of an | P address, transport and port information, or FQDN, which is used
to determine the host/authority part of the target URI. This Target URI is used to access an NF service (i.e. to invoke
service operations) of an NF service producer or for notifications to an NF service consumer. See clauses 3.1

and 6.3.1.0 of 3GPP TS 23.501 [3].

NF Instance: An identifiable instance of the NF. An NF Instance may provide services offered by one or more NF
Service instances.

NF Service I nstance: An identifiable instance of the NF service.

NF Service Set: A group of interchangeable NF service instances of the same service type within an NF instance. The
NF service instances in the same NF Service Set have access to the same context data.

NF Set: A group of interchangeable NF instances of the same type, supporting the same services and the same Network
Slice(s). The NF instances in the same NF Set may be geographically distributed but have access to the same context
data

Notification endpoint: Notification endpoint is a destination URI of the network entity where the notification is sent.
See clause 6.3.1.0in 3GPP TS 23.501 [3].

producer's SEPP (pSEPP): The SEPP residing in the PLMN where the NF service producer is located.

Routing binding indication: Information included in arequest or notification and that can be used by the SCP for
discovery and associated selection to of a suitable target. See clauses 3.1, 6.3.1.0 and 7.1.2 in 3GPP TS 23.501 [3].
Routing binding indication has similar syntax as a binding indication, but it has different purpose. Routing binding
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indication provides the receiver (i.e. SCP) with information enabling to route an HTTP request to an HT TP server that
can serve the request. Routing binding indication is not stored by the receiver.

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and 3GPP TS 23.501 [3] and
the following apply. An abbreviation defined in the present document or in 3GPP TS 23.501 [3] takes precedence over
the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1]. An abbreviation defined in the present document
takes precedence over the definition of the same abbreviation, if any, in 3GPP TS 23.501 [3].

GZIP GNU ZIP
LC-H Load Control based on LCI Header
LCI Load Control Information
MCX Mission Critical Service
MPS Multimedia Priority Service
OCl Overload Control Information
OLC-H Overload Control based on OCl Header
SCP Service Communication Proxy
SEPP Security and Edge Protection Proxy
SMP SBI Message Priority
3.3 Special characters, operators and delimiters

3.3.1 General

A number of characters have special meaning and are used as delimitersin this document and also in other stage 3 SBI
specifications. Below clauses specify the usage of a selected set of the specia characters. Full set of these special
characters are specified in the respective |ETF specifications.

3.3.2 ABNF operators

/ Operator. The forward slash character separates alternatives. See clause 3.2 in IETF
RFC 5234 [43].
# Operator. The number sign character allows for compact definition of comma-separated lists,

similar to the"*" operator. See clause 2.1 in IETF RFC 9110 [11].
= Special character. The equal sign character separates an ABNF rule name from the rule elements.
Seeclause 2.2 in IETF RFC 5234 [43].

[ Operator. The square bracket characters enclose an optional element sequence. See clause 3.8in
IETF RFC 5234 [43].

<> Special characters. The angle bracket characterstypically enclose an ABNF rule element (they are
optional). See clause 2.1 in IETF RFC 5234 [43].

* Operator. The star character precedes an element and indicates the elements repetition. See

clause 3.6 in IETF RFC 5234 [43].
; Operator. Semicolon character indicates the start of a comment that continues to the end of line.
See clause 3.9 in IETF RFC 5234 [43].

NOTE: The same characters, like"/", "#", etc. lead to different processing in ABNF and URI grammars. For

instance, in URI syntax, ";" character separates parameter and its value, whilein ABNF ";" startsa

comment. Besides, unlike URI syntax, neither "?', nor ":" operators are specified for ABNF.

3.3.3 URI — reserved and special characters

Specia charactersthat are used as delimitersin URI syntax have somewhat different purpose from the same characters
when used by ABNF syntax. See clause 3.3.3in 3GPP TS 29.501 [5].

3.3.4  SBI specific usage of delimiters

See clause 3.3.4in 3GPP TS 29.501 [5].
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4 Service Based Architecture Overview

4.1 NF Services

3GPP TS 23.501 [3] definesthe 5G System Architecture as a Service Based Architecture, i.e. a system architecture in
which the system functionality is achieved by a set of NFs providing services to other authorized NFsto access their
services.

Control Plane (CP) Network Functionsin the 5G System architecture shall be based on the service based architecture.

A NF serviceis one type of capability exposed by a NF (NF Service Producer) to other authorized NF (NF Service
Consumer) through a service based interface. A NF service may support one or more NF service operation(s). See
clause 7 of 3GPP TS 23.501 [3].

Network Functions may offer different functionalities and thus different NF services. Each of the NF services offered
by a Network Function shall be self-contained, acted upon and managed independently from other NF services offered
by the same Network Function (e.g. for scaling, healing).

4.2 Service Based Interfaces

A service based interface represents how the set of servicesis provided or exposed by a given NF. Thisisthe interface
where the NF service operations are invoked.

The service based Control Plane interfaces within the 5G Core Network are specified in 3GPP TS 23.501 [3].

4.3 NF Service Framework

43.1 General

The Service Based Architecture shall support the NF Service Framework that enable the use of NF services as specified
inclause 7.1 of 3GPP TS 23.501 [3].

The NF Service Framework includes the following mechanisms:

- NF serviceregistration and de-registration: to make the NRF aware of the available NF instances and supported
services (see clause 7.1.5 of 3GPP TS 23.501 [3));

- NF service discovery: to enable a NF Service Consumer to discover NF Service Producer instance(s) which
provide the expected NF service(s) (see clause 7.1.3 of 3GPP TS 23.501 [3]);

- NF service authorization: to ensure the NF Service Consumer is authorized to access the NF service provided by
the NF Service Producer (see clause 7.1.4 of 3GPP TS 23.501 [3));

- Inter service communication: NF Service Consumers and NF Service Producers may communicate directly or
indirectly viaa Service Communication Proxy (SCP). Whether a NF uses Direct Communication or Indirect
Communication viaan SCP is based on configuration of the NF.

The stage 3 procedures for NF service registration and de-registration, NF service discovery and NF service
authorization are defined in 3GPP TS 29.510 [8].

4.3.2 NF Service Advertisement URI

When invoking a service operation of a NF Service Producer that use HTTP methods with a message body (i.e. PUT,
POST and PATCH), the NF Service Consumer may provide NF Service Advertisement URI(S) in the service operation
request, based on operator policy, if it expects that the NF Service Producer may subsequently consume NF service(s)
which the NF Service Consumer can provide (as a NF Service Producer).
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When receiving NF Service Advertisement URI(S) in a service operation request, the NF Service Producer may store
and use the Service Advertisement URI(s) to discover NF services produced by the NF Service Consumer in subsequent
procedures, based on operator policy.

The NF Service Advertisement URI identifies the nflnstance resource(s) in the NRF which are registered by NF Service
Producer(s).

An example of NF Service Advertisement URI could be represented as:

"{‘apiRoot} /nnrf-disc/nf-instances?nfl nstancel d={ nfl nstancel d} ".
NOTE: The NF Service Advertisement URI can be used e.g. when different NRFs are deployed in the PLMN.
When applicable, the NF Service Advertisement URI(s) shall be carried in HTTP message body.

5 Protocols Over Service Based Interfaces

5.1 Protocol Stack Overview

The protocol stack for the service-based interfaces is shown on Figure 5.1-1.

Application

HTTP/2

TLS |

TCP

IP

L2

Figure 5.1-1: SBI Protocol Stack

The service-based interfaces use HTTP/2 protocol (see clause 5.2) with JSON (see clause 5.4) as the application layer
serialization protocol. For the security protection at the transport layer, al 3GPP NFs shall support TLS and TLS shall
be used withinaPLMN if network security is not provided by other means, as specified in 3GPP TS 33.501 [17].

5.2 HTTP/2 Protocol

521 General

HTTP/2 asdescribed in IETF RFC 9113 [7] shall be used in Service based interface.
5.2.2 HTTP standard headers

5221 General

This clause lists the HTTP standard headers that shall be supported on SBI, other HTTP standard headers defined in
IETF RFCs may be supported by NF.
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5.2.2.2 Mandatory to support HTTP standard headers

The HTTP request standard headers and the HT TP response standard headers that shall be supported on SBI are defined
in Table5.2.2.2-1 and in Table 5.2.2.2-2 respectively. Mandatory to support HT TP standard headers does not mean all
the HT TP requests and responses carry the identified request and response headers respectively. It only meansit is
mandatory to support the processing of the identified headers in request and response message.
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Table 5.2.2.2-1: Mandatory to support HTTP request standard headers

Name

Reference

Description

Accept

IETF RFC 9110 [11]

This header is used to specify response media types that are
acceptable.

Accept-Encoding

IETF RFC 9110 [11]

This header may be used to indicate what response content-
encodings (e.g. gzip) are acceptable in the response.

Content-Length

IETF RFC 9110 [11]

This header is used to provide the anticipated size, as a decimal
number of octets, for a potential content.

Content-Type

IETF RFC 9110 [11]

This header is used to indicate the media type of the associated
representation.

Content-Encoding

IETF RFC 9110 [11]

This header may be used in some requests to indicate the
content encodings (e.g. gzip) applied to the resource
representation beyond those inherent in the media type.

User-Agent

IETF RFC 9110 [11]

This header shall be mainly used to identify the NF type of the
HTTP/2 client. This header should be included in every HTTP/2
request sent over any SBI; This header shall be included in
every HTTP/2 request sent using indirect communication when
target NF (re-)selection is to be performed at SCP.

For Indirect communications, the User-Agent header in a
request that is:

- forwarded by the SCP (with or without delegated
discovery) shall identify the NF type of the original NF
that issued the request (i.e. the SCP shall forward the
header received in the incoming request);

- originated by the SCP towards the NRF (e.g. NF
Discovery or Access Token Request) shall identify the
SCP.

The pattern of the content should start with the value of NF type
(e.g. "UDM", see NOTE 1) or "SCP" (for a request originated by
an SCP) and followed by a "-" and any other specific information
if needed afterwards.

Cache-Control

IETF RFC 9111 [20]

This header may be used in some HTTP/2 requests to provide
the HTTP cache-control directives that the client is willing to
accept from the server.

If-Modified-Since

IETF RFC 9110 [11]

This header may be used in a conditional GET request, for
server revalidation. This is used in conjunction with the Last-
Modified server response header, to fetch content only if the
content has been modified from the cached version.

If-None-Match

IETF RFC 9110 [11]

This header may be used in a conditional GET request. This is
used in conjunction with the ETag server response header, to
fetch content only if the tag value of the resource on the server
differs from the tag value in the If-None-Match header.

If-Match

IETF RFC 9110 [11]

This header may be used in a conditional POST or PUT or
DELETE or PATCH request. This is used in conjunction with the
ETag server response header, to update / delete content only if
the tag value of the resource on the server matches the tag
value in the If-Match header.

Via

IETF RFC 9110 [11]

This header shall be inserted by HTTP proxies and it shall be
inserted by an SCP and SEPP when relaying an HTTP request.
When inserted by an SCP or SEPP, the header field value
should be formatted as defined for the Via header in

Table 5.2.2.2-2.

Authorization

IETF RFC 9110 [11]

This header shall be used if OAuth 2.0 based access
authorization with "Client Credentials" grant type is used as
specified in clause 13.4.1 of 3GPP TS 33.501 [17], clause 7 of
IETF RFC 6749 [22] and IETF RFC 6750 [23].

NOTE 1: The value of NF type in the User-Agent header shall comply with the enumeration value (case insensitive) of
Table 6.1.6.3.3-1 in 3GPP TS 29.510 [8].
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Table 5.2.2.2-2: Mandatory to support HTTP response standard headers

Name

Reference

Description

Content-Length

IETF RFC 9110 [11]

This header may be used to provide the anticipated size, as a
decimal number of octets, for a potential content.

Content-Type

IETF RFC 9110 [11]

This header shall be used to indicate the media type of the
associated representation.

Location

IETF RFC 9110 [11]

This header may be used in some responses to refer to a
specific resource in relation to the response.

Retry-After

IETF RFC 9110 [11]

This header may be used in some responses to indicate how
long the user agent ought to wait before making a follow-up
request.

Content-Encoding

IETF RFC 9110 [11]

This header may be used in some responses to indicate to the
HTTP/2 client the content encodings (e.g. gzip) applied to the
resource representation beyond those inherent in the media

type.

Cache-Control

IETF RFC 9111 [20]

This header may be used in some responses (e.g. NRF
responses to queries) to provide HTTP response cache control

directives. The cache directives "no-cache", "no-store", "max-
age" and "must-revalidate” values shall be supported.

Age

IETF RFC 9111 [20]

This header may be inserted by HTTP proxies when returning a
cached response. The "Age" header field conveys the sender's
estimate of the amount of time since the response was
generated or successfully validated at the origin server. The
presence of an Age header field implies that the response was
not generated or validated by the origin server for this request.

Last-Modified

IETF RFC 9110 [11]

This header may be sent to allow for conditional GET with the If-
Modified-Since header.

ETag

IETF RFC 9110 [11]

This header may be sent to allow for conditional GET with the If-
If-None-Match header or a conditional POST / PUT / PATCH /
DELETE with the If-Match header.

Via

IETF RFC 9110 [11]

This header shall be inserted by HTTP proxies.

This header shall be inserted by an SCP or SEPP when relaying
an HTTP error response (see clause 6.10.8). It may be inserted
when relaying other HTTP responses.

When inserted by an SCP or SEPP, the received-protocol
portion of the header field value should be set to "HTTP/2.0" or
"2.0" and the received-by portion of the header field value should
be formatted as follows:

- "SCP-<SCP FQDN>" for an SCP

- "SEPP-<SEPP FQDN>" for a SEPP

See examples in clause 6.10.8.

Allow

IETF RFC 9110 [11]

This header field shall be used to indicate methods supported by
the target resource.

WWW-Authenticate

IETF RFC 9110 [11]

This header field shall be included when an NF service producer
rejects a request with a "401 Unauthorized" status code (e.g.
when a request is sent without an OAuth 2.0 access token or
with an invalid OAuth 2.0 access token).

Accept-Encoding

IETF RFC 9110 [11]

See clause 6.9 for the use of this header.

Server

IETF RFC 9110 [11]

This header should be inserted by the originator of an HTTP
error response (see clause 6.10.8). It may be inserted otherwise.
When inserted by an NF, an SCP or a SEPP, the pattern of the
header should be formatted as follows:

- "SCP-<SCP FQDN>" for an SCP

- "SEPP-<SEPP FQDN>" for a SEPP

- "<NFType>-<NF Instance ID>" for an NF

NOTE:  The value of NF type in the Server header shall comply with the enumeration value (case insensitive) of

Table 6.1.6.3.3-1 in 3GPP TS 29.510 [8].
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523 HTTP custom headers

5.23.1 General
The list of custom HT TP headers applicable to 3GPP Service Based NFs are specified below.

The ABNF definition of these custom headers is expressed in the following clauses using common syntax components
defined in IETF RFC 9110 [11], clauses 5.6.2 - 5.6.5, such as <token> and <tchar>. Asindicated there, the following
characters (expressed by their UNICODE name) shall not be used as part of a <token>, or as a <tchar>:

- QUOTATION MARK (U+0022): "

- LEFT PARENTHESIS (U+0028): (
- RIGHT PARENTHESIS (U+0029): )
- COMMA (U+0020): ,
- SOLIDUS (U+002F): /
- COLON (U+003A):

- SEMICOLON (U+003B): ;
- LESS-THAN SIGN (U+003C): <
- EQUALS SIGN (U+003D): =
- GREATER-THAN SIGN (U+003E): >
- QUESTION MARK (U+003F): ?
- COMMERCIAL AT (U+0040): @

- LEFT SQUARE BRACKET (U+005B): [
- REVERSE SOLIDUS (U+005C): \
- RIGHT SQUARE BRACKET (U+005D): ]
- LEFT CURLY BRACKET (U+007B): {
- RIGHT CURLY BRACKET (U+007D):  }

If a 3GPP custom HTTP header, whose ABNF syntax definition uses the <token> or <tchar> components, needsto
include a value containing a character outside of the character set allowed for <token> or <tchar>, such character shall
be encoded using percent-encoding, as follows:

pct-encoded = "%" HEXDIG HEXDIG

The HEXDIG ABNF production rule, originally defined in IETF RFC 5234 [43], shall be considered asiif the uppercase
hexadecimal digits 'A' through 'F' are equivalent to the lowercase digits 'a through 'f', respectively.

Theliteral "%" character shall also be encoded as above (i.e. %25).
Percent encoding shall not be used for charactersthat are in the <token> or <tchar> allowed character set.

EXAMPLE: 3GPP Custom Header "3gpp-Shi-Oci" (see clause 5.2.3.2.9) can include an optional parameter
"snssai”. If this parameter takes the value:

{"sst": 1, "sd": "A08923"}

it will be formatted, when included in this custom header, as:

S-NSSAl . % BYR22sst 922%8AYR019R2CYR20%R22sd9R22%B8AYR0%R22A089239%22% D
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5.2.3.2 Mandatory to support custom headers

5.2.3.2.1 General

The 3GPP NF Services shall support the HTTP custom headers specified in Table 5.2.3.2.1-1 below. A description of
each custom header and the normative requirements on when to include them are also provided in Table 5.2.3.2-1.
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Table 5.2.3.2.1-1: Mandatory HTTP custom headers
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Name

Reference

Description

3gpp-Shi-Message-Priority

Clause 5.2.3.2.2

This header is used to specify the HTTP/2 message priority for
3GPP service based interfaces. This header shall be included in
HTTP/2 messages when a priority for the message needs to be
conveyed (e.g. HTTP/2 messages related to Multimedia Priority
Sessions).

3gpp-Shi-Callback

Clause 5.2.3.2.3

This header is used to indicate if a HTTP/2 message is a
callback (e.g. notification).

This header shall be included in HTTP POST messages for
callbacks towards NF service consumer(s) in another PLMN via
the SEPP (See 3GPP TS 29.573 [27]).

This header shall also be included in HTTP POST messages for
callbacks in indirect communication (See clause 6.10.7).

This header should also be included in the HTTP POST
message of any event notification request for direct
communications.

If the header is included in received HTTP request, the SEPP or
SCP shall include this header in the HTTP request forwarded to
next hop. (NOTE 1)

3gpp-Shi-Target-apiRoot

Clause 5.2.3.2.4

This header is used by an HTTP client to indicate the apiRoot of
the target URI when communicating indirectly with the HTTP
server via an SCP. This header is also used by SCP to indicate
the apiRoot of the target URI, if a new HTTP server is selected
or reselected and there is no Location header included in the
response.

This header may also be used by an HTTP client towards its
local SEPP to indicate the apiRoot of the target URI towards
HTTP server in another PLMN.

This header may also be used between SEPPSs to indicate the
apiRoot of the target URI towards HTTP server in another
PLMN, when TLS security with the 3gpp-Sbi-Target-apiRoot
header is used between the SEPPs.

3gpp-Shi-Scp-apiRoot

Clause 5.2.3.2.23

This header is used by an SCP in a source PLMN to indicate the
apiRoot of an SCP in a target PLMN when using indirect
communication with or without delegated discovery between
different PLMNs with possible NF selection at target PLMN (see
clause 6.10.12). The authority of the 3gpp-Shi-Scp-apiRoot
header may correspond to an authority of a specific SCP, or to
an authority that can resolve into several SCPs for scalability,
load sharing and resiliency purposes.

3gpp-Shi-Routing-Binding

Clause 5.2.3.2.5

This header is used in a service request to signal binding
information to direct the service request to an HTTP server
which has the targeted NF Service Resource context (see
clause 6.12).

3gpp-Shi-Binding

Clause 5.2.3.2.6

This header is used to signal binding information related to an
NF Service Resource to a future consumer (HTTP client) of that
resource (see clause 6.12).

3gpp-Shi-Discovery-*

Clause 5.2.3.2.7

Headers beginning with the prefix 3gpp-Sbi-Discovery- are used
in indirect communication mode to allow the discovery and
selection of a suitable NF service producer (e.g. in case of
service requests) or NF service consumer (e.g. in case of
notifications or callbacks) by the SCP, as specified in

clause 5.2.3.2.7, clause 6.5.3 and clause 6.10. Such headers
may be included in any SBI message and include information
allowing an SCP to find a suitable NF service producer or NF
service consumer, as per the discovery and selection
parameters provided respectively by the NF service consumer or
the NF service producer.
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3gpp-Shi-Producer-Id

Clause 5.2.3.2.8

This header is used in a service response from the SCP to the
NF Service Consumer, when using indirect communication, to
identify the NF service producer. See clause 6.10.3.4.

This header may also be used in a resource creation response
from the NF Service Producer to the NF consumer (or SCP),
when the resource is created in a different NF Service Producer
(e.g. UE Context Create with AMF relocation during inter-PLMN
N2 handover procedure).

3gpp-Shi-Oci

Clause 5.2.3.2.9

This header may be used by an overloaded NF Service
Producer in a service response, or in a naotification request to
signal Overload Control Information (OCI) to the NF Service
Consumer.

This header may also be used by an overloaded NF Service
Consumer in a notification response or in a service request to
signal Overload Control Information (OCI) to the NF Service
Producer.

3gpp-Shi-Lci

Clause 5.2.3.2.10

This header may be used by a NF Service Producer to send
Load Control Information (LCI) to the NF Service Consumer.

3gpp-Shi-Client-
Credentials

Clause 5.2.3.2.11

This header may be used by an NF Service Consumer to send
Client Credentials Assertion to the NRF or to the NF Service
Producer. See clause 6.7.5.

3gpp-Shi-Source-NF-
Client-Credentials

Clause 5.2.3.2.22

This header may be used by an NF Service Consumer (e.g.,

DCCF, NWDAF containing MTLF) to send Client Credentials
Assertion of the source NF (e.g. NWDAF, NWDAF containing
AnLF) to the NF Service Producer (e.g. AMF, SMF, NWDAF

containing MTLF).

The purpose is one of the followings:

- to enable the authorization of NF service consumers for data
access via DCCF as specified in Annex X of

3GPP TS 33.501 [17];

- to enable the authorization of the ML model consumer when

the NF service consumer requests ML models on behalf of the
ML model consumer as specified in Annex X.10 of

3GPP TS 33.501 [17].

See clause 6.7.5.

3gpp-Shi-Nrf-Uri

Clause 5.2.3.2.12

This header may be used to indicate the NRF APl URIs to be
used for a given service request, e.g. in indirect communication
with delegated discovery as a result of an NSSF query. It may
also indicate whether OAuth2 based authorization is required for
accessing the NRF services.

This header may also be used to indicate the NRF APl URI to be
used for a given notification request, e.g. if the NF service
producer has received NRF API URI from the NF service
consumer and the NF producer delegates NF consumer
reselection to the SCP in indirect communication,

3gpp-Shi-Target-Nf-1d

Clause 5.2.3.2.13

This header is used in a 307 Temporary Redirect or 308
Permanent Redirect response, to identify the target NF (service)
instance towards which the request is redirected. See

clause 6.10.9.1.

3gpp-Shi-Max-Forward-
Hops

Clause 5.2.3.2.14

This header may be used to indicate the maximum number of
allowed hops with specified node type to relay the request
message to the target HTTP server.

If node type is "scp", its value indicates the maximum number of
allowed SCP hops to relay the request message to the target NF
as HTTP server when indirect communication is used.
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3gpp-Shi-Originating-
Network-1d

Clause 5.2.3.2.15

This header shall be inserted by an NF service consumer or an
NF service producer originating an HTTP request message
towards a different PLMN or SNPN.

It should be inserted by the sending SCP in SBI HTTP request
messages towards the SEPP, only if the header is not present in
the SBI HTTP request message and the SCP can determine
which PLMN-ID value should be included in the header.

It shall be inserted by the sending SEPP or the receiving SEPP
in SBI HTTP request messages towards the target PLMN or
SNPN, only if the header is not present in the SBI HTTP request
message and the sending SEPP or the receiving SEPP
(respectively) can determine the PLMN ID or SNPN ID of the
source PLMN or SNPN.

If the SEPP cannot uniquely determine the PLMN-ID or SNPN-
ID, it is a configuration/deployment aspect to determine which
PLMN-ID or SNPN-ID value should be included in the header by
these entities. In such case, the message should either be
rejected, or the SEPP shall indicate to the peer that the header
is derived based on configuration.

It shall indicate the PLMN-ID or the SNPN-ID of the source
PLMN or SNPN of the HTTP request message (i.e., the PLMN
ID or the SNPN ID of the NF Service Consumer or NF Service
Producer).

See clause 5.9.3.2 of 3GPP TS 33.501 [17] for the handling of
this header by the sending NF, the sending SCP, the sending
SEPP and the receiving SEPP. (NOTE 2)

3gpp-Shi-Access-Scope

Clause 5.2.3.2.16

This header is used in a service request for Indirect
Communication to indicate the access scope of the service
request for NF service access authorization. See clauses 6.7.3
and 6.10.11.

3gpp-Shi-Access-Token

Clause 5.2.3.2.17

This header is used in a service response forwarded by the SCP
to an NF service consumer to provide an access token for
possible re-use in subsequent service requests. See

clause 6.10.1.

3gpp-Shi-Target-Nf-Group-
Id

Clause 5.2.3.2.19

This header is used in a service response from the SCP to the
NF Service Consumer, when using indirect communication with
delegated discovery, to indicate the NF Group ID of the NF
service producer selected by the SCP. See clause 6.10.3.4.

3gpp-Shi-Nrf-Uri-Callback

Clause 5.2.3.2.20

This header may be included in service request (e.g.
subscription creation request) from the NF service consumer to
the NF service producer, to indicate:
- the NRF NFDiscovery APl URI to be used to discover an
alternative NF service consumer for callback, e.g. during NF
service consumer reselection for callback when the original
NF service consumer is no longer available; and
- if available, the NRF NFManagement API URI to be used to
subscribe to NF status change of the NF service consumer.

For indirect communication, if the NF service producer delegates
NF service consumer reselection to the SCP, the NF service
producer should include 3gpp-Sbi-Nrf-Uri header with received
NRF APl URI (which was received in the 3gpp-Sbi-Nrf-Uri-
Callback from the NF service consumer) in the notification
requests to the NF service consumer.
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3gpp-Shi-NF-Peer-Info Clause 5.2.3.2.21 This header is used in HTTP requests and responses to indicate
the sender and receiver of the message.

The HTTP client and server should include this header in every
HTTP request and response messages.

HTTP intermediaries (e.g. SCP) should forward this header,
when relaying HTTP messages to next hop, and may update the
destination in the header if the receiver NF of the message is
(re)selected. The parameters defined for the source and
destination of SCPs or SEPPs (as defined in clause 5.2.3.2.21)
may also need to be updated according to the source and
destination of the HTTP message.

NOTE 1: The callback URI for event subscription may receive event notifications from different NF producers, e.g.
UDM may subscribe to AMF/SMF on behalf of NEF with directly reporting mode for certain UDM events in the
subscription, which should be inspected with corresponding OpenAPI schema where the notification is
defined. For both direct and indirect communications, to include this header in all event notification requests
can help NF consumer to identify the type of event notification and select corresponding schema to perform
OpenAPI inspection.

NOTE 2: The value of this header shall be verified by the sending SEPP and receiving SEPP (see clause 5.9.3.2 of
3GPP TS 33.501 [17]) . If the PLMN ID or SNPN ID in this header does not match with any of the PLMN IDs
that the sending SEPP represents, the sending SEPP or the receiving SEPP shall reject the received
signalling message using the error cause "ORIGINATING NETWORK _ID_MISMATCH".

5.2.3.2.2 3gpp-Shi-Message-Priority
The header contains the HTTP/2 message priority value from 0 to 31, as defined in clause 6.8.4.
The encoding of the header follows the ABNF as defined in IETF RFC 9110 [11].

Shi - Message-Priority-Header = "3gpp- Shi-Message-Priority:" OMS ( DDA T/ %31-32 DIGAT / "3" %30-
31 ) ONB

A message with 3gpp-Shi-Message-Priority "0" has the highest priority.
EXAMPLE: 3gpp-Sbhi-Message-Priority: 10

5.2.3.2.3 3gpp-Shi-Callback

The header contains the type of notification. The value for the notification type is a string used identifying a particular
type of callback (e.g. anotification, typically the name of the notify service operation).

The encoding of the header follows the ABNF as defined in IETF RFC 9110 [11].

Shi - Cal | back- Header = "3gpp- Shi - Cal | back: " OA5 cbtype *1( ";" OA5 "apiversion=" majorversion ) OAS
chtype = 1*chchar
cbchar ="-" [/ " " | DAT / ALPHA

maj orversion = *DIA T

EXAMPLE 1. 3gpp-Shi-Callback: Nnrf_NFManagement_NFStatusNotify
EXAMPLE 2:  3gpp-Shi-Callback: Nudm_SDM _Notification; apiversion=2
Thelist of valid values for the chtypeis specified in Annex B.
The apiversion parameter should be present if the major version is higher than 1.

NOTE: The apiversion parameter can be used by the SEPP to identify the protection and modification policies
applicable to the API version of anotification or callback request, or by the SCP to select a notification
endpoint of a NF Service Consumer that supports the API version when forwarding a notification request
issued for a default notification subscription.
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5.2.3.24 3gpp-Shi-Target-apiRoot

The header contains the apiRoot of the target URI (see clause 4.4 of 3GPP TS 29.501 [5]) in arequest sent to an SCP
when using Indirect Communication. This header contains the api Root of the selected or changed target URI ina
response sent to an HT TP client, when the SCP selected or reselected a new HTTP server to route the request (or when
the SCP sends the request to an alternative HTTP Server upon receiving a 3xx redirect message, see clause 6.10.9.1)
and no Location HTTP header isincluded in the HTTP response. It may also be used in arequest sent to a SEPP and in
arequest between SEPPs (see clause 6.1.4.3.2).

The encoding of the header follows the ABNF as defined in IETF RFC 9110 [11].

Shi - Tar get - api Root - Header = "3gpp- Shi - Target - api Root" ":" OAS shi-scheme "://" sbi-authority
[ prefix ] ONB

shi-scheme = "http" / "https"

sbi-authority = host [ ":" port ]

port = *DIAT

prefix = path-absolute ; path-absolute production rule fromI|ETF RFC 3986, clause 3.3

EXAMPLE: 3gpp-Shi-Target-apiRoot: https.//example.com/a/b/c

5.2.3.25 3gpp-Shi-Routing-Binding

This header contains a Routing Binding Indication used to direct a service request to an HTTP server which hasthe
targeted NF service resource context (see clause 6.12).

The encoding of the header follows the ABNF as defined in IETF RFC 9110 [11].

Shi - Rout i ng- Bi ndi ng- Header = "3gpp- Shi - Routing-Binding:" OA8 "bl =" blvalue 1*( ";" OAS paraneter )
[";" OA5 call back-uri-prefix] OAS

bl val ue = "nf-instance" / "nf-set" / "nfservice-instance" / "nfservice-set"

paraneter = paraneternane "=" token

paraneternane = "nfinst" / "nfset" / "nfservinst" / "nfserviceset" / "servnane" / "backupanfinst" /
"backupnf "

The following parameters are defined:

- bl (binding level): the value of this parameter (blvalue) indicates a preferred binding to a binding entity, i.e.
either to an NF Instance, an NF set, an NF Service Instance or an NF Service Set. If the binding level is set to an
NF Service Instance (nfservice-instance), then either NF Service Set ID or NF Instance ID shall also be present
to unambiguously identify the NF Service Instance.

- nfinst (NF instance): indicates an NF Instance ID, as defined in clause 5.2.2.2.2 in 3GPP TS 29.510 [8]. This
parameter shall be present if the binding level is set to "nf-instance”, or if the binding level is set to "nfservice-
instance" and the nfserviceset parameter is not included.

- nfset (NF set): indicates an NF Set ID, as defined in clause 28.12 in 3GPP TS 23.003 [15]. This parameter shall
be present if the binding level is set to "nf-set”. It may be present otherwise (see clause 6.12.1).

- nfservinst (NF service instance): indicates an NF Service Instance ID. This parameter shall be present if the
binding level is set to "nfservice-instance”.

- nfserviceset (NF service set): indicates an NF Service Set ID as defined in clause 28.13 in 3GPP TS 23.003 [15].
This parameter shall be present if the binding level is set to "nfservice-set". It shall aso be present if the binding
level is set to "nfservice-instance" and the NF service instance indicated by the nfservinst parameter is part of an
NF service set (see clause 6.12.1).

- servname (service name): indicates the name of a service, as defined in 3GPP TS 29.510 [8], or a custom service
that handles a notification or a callback request. It may be present in a Routing Binding Indication in a
notification or a callback request.
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- backupamfinst (backup NF Instance): indicates the NF Instance ID (asdefined in clause 5.2.2.2.2 in
3GPP TS 29.510[8]) of the backup NF, i.e. the backup AMF as specified in 3GPP TS 23.501 [3]. The
backupamfinst may be present only when the binding level is nf-instance or nfservice-instance or nfservice-set.
When backupamfinst is present, no binding entity corresponding to NF set shall be present. When the binding
level is nf-set, backupamfinst shall not be present.

- for the definition and encoding of the backupnf see clause 5.2.3.2.6.

- for the definition and encoding of the callback-uri-prefix see clause5.2.3.2.6. The ABNF is defined in
clause 5.2.3.3.7.

See clause 5.6.2 of IETF RFC 9110 [11] for the "token" type definition. A token's value is a string, which contains a
binding entity ID or a service name.

EXAMPLE 1.  Binding to SMF set 1 of MCC 345 and MNC 012:

3gpp-Shi-Routing-Binding: bl=nf-set; nfset=set1.smfset.5gc.mnc012.mcc345
EXAMPLE 2:  Binding to an SMF instance within SMF set of Example 1.

3gpp-Shi-Routing-Binding: bl=nf-instance; nfinst=54804518-4191-46h3-955c-ac631f953ed8;
nfset=set1.smfset.5gc.mnc012.mcc345

EXAMPLE 3: Bindingto a SMF Service Set "xyz" within an SMF instance within SMF set of Example 1.

3gpp-Shi-Routing-Binding: bl=nfservice-set; nfserviceset=setxyz.snnsmf-
pdusession.nfi54804518-4191-46b3-955c-ac631f953ed8.5gc. mnc012.mcc345;
nfset=set1.smf set.5gc.mnc012.mcc345

EXAMPLE 4. Bindingto AMF set 1 within AMF region 48 (hexadecimal):
3gpp-Shi-Routing-Binding: bl=nf-set; nfset=set1-region48.amfset.5gc.mnc012.mcc345

EXAMPLES:  Binding for a subscription (i.e. notification requests) to AMF set 1 within AMF region 48
(hexadecimal) and Namf_Communication service:
3gpp-Shi-Routing-Binding: bl=nf-set; nfset=set1-region48.amfset.5gc.mnc012.mcc345;
servname=namf-comm

EXAMPLE 6: Binding to the AMF Instance in addition with backup AMF, where the nfinst carries the |dentity of
the AMF to which the resource is bound and whose backup AMF isindicated in backupamfinst:
3gpp-Shi-Routing-Binding: bl=nf-instance; nfinst=54804518-4191-46b3-955c-ac631f953ed7;
backupamfinst=54804518-4191-46b3-955¢c-ac631f953ed8

5.2.3.2.6 3gpp-Shi-Binding

This header contains a comma-delimited list of Binding Indications from an HTTP server for storage and subsequent
use by an HTTP client (see clause 6.12).

The encoding of the header follows the ABNF as defined in IETF RFC 9110 [11].

Shi - Bi ndi ng- Header = "3gpp- Shi -Bi nding:" OA5 1#( "bl =" blvalue 1*( ";" OA5s paraneter ) [ ";" OAS
recoverytine ] [ ";" OAB notif-receiver ] [ ";" OA5 "group=" groupvalue ] [ 1*( ";" OAB
groupparaneter ) ] [ ";" OAB "no-redundancy=" no-red-value ] [";" OAB "callback-uri-prefix" ]) ONB
bl val ue = "nf-instance" / "nf-set" / "nfservice-instance" / "nfservice-set"

paraneter = paraneternane "=" token

paraneternane = "nfinst" / "nfset" / "nfservinst" / "nfserviceset" / "servnane" / "scope" /

"backupanfinst" / "backupnf"

recoverytine = "recoveryti me=" OA5 DQUOTE date-time DQUOTE

notif-receiver = "nr=" URI ; URl production rule from|ETF RFC 3986, Appendix A
groupval ue = "true" / "fal se"
grouppar aneter = groupparanet ernane "=" token
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grouppar anet ernane = "ol dgroupid" / "groupid" / "uribase" / "oldnfinst / "ol dservset" /
"ol dservinst" / "guam"

no-red-val ue = "true"

The following parameters are defined:

- scope: indicates the applicability of a Binding Indication in a service request other than a notification request, or
in anotification or callback response. This may take one of the following values:

"other-service": the binding information applies to other service(s) that the NF Service Consumer may later
on provide as an NF Service Producer (see clause 6.12.3);

- "subscription-events': the binding information applies to subscription change event notifications (see
clause 6.12.4);

- "calback": the binding information applies to notification or callback requests (see clauses 6.12.4 and
6.12.5).

The absence of this parameter in a Binding Indication in a service request other than a notification request, or in
anotification or callback response, shall be interpreted as "callback".

Two scope parameters may be present in aBinding Indication if the binding information applies to
notification/callback requests and to other services.

- servname (service name): indicates the name of a service, as defined in 3GPP TS 29.510 [8], or a custom service,
i.e:

- the name of the service that handles a notification or a callback request, when present in a Binding Indication
for a subscription or a callback, i.e. with a scope parameter absent or set to "callback”; or

- the name of the other service(s) for which the binding applies, when present in aBinding Indicationin a
service reguest for the other services the NF Service Consumer can provide later on as an NF Service
Producer, i.e. with the scope parameter set to "other-service'. More than one servname parameter may be
present to represent multiple such services. The absence of this parameter in a Binding Indication with the
scope parameter set to "other-service" shall be interpreted as binding information that appliesto al the
services that the NF Service Consumer may provide later as an NF Service Producer.

- recoverytime: indicates the recovery timestamp of the entity corresponding to the highest resiliency level
supported for the resource, that is, the higher level binding entity indicated in the Binding Indication. See Table
6.3.1.0-1 of 3GPP TS 23.501 [3] and clause 6.1 of 3GPP TS 23.527 [38]. The date-time type is specified in IETF
RFC 5322 [37] and clause 5.6.7 of IETF RFC 9110 [11].

- nr: indicates the URI of the notification endpoint when this binding information is applicable; it appliesto
callback requests (see clause 6.12.4); if the notification URI does not contain a correlationID in the path (i.e. it is
a common notification URI for multiple subscriptions), the correlationlD shall be added as a fragment
component of the URI (i.e. following the "#" character) at the end of the URI.

- for the definition and encoding of the blvalue, nfinst, backupamfinst, nfset, nfservinst and nfserviceset see
clause5.2.3.2.5.

- backupnf: indicates the backup NF service instance identifier and/or the backup NF identifier as defined in
clause 5.2.2.2.2 or in 3GPP TS 29.510 [8], which shall be used when preferred binding entity is not reachable if
supported.

- group: it isaboolean indicating if the binding indication is for a group of resource/session contexts.

- groupid (group id): indicates the group identifier allocated by the NF (service) instance, one ore more
resource/session contexts are sharing the same groupid. The groupid is optional and it may be allocated when the
resource/session context is created and then be updated afterwards. The groupid is global unique and it may be
encoded using the same mechnaism for the Nflnstanceld as specificed in 3GPP TS 29.571 [13].

- oldgroupid (old group id): indicates the group identifier allocated by the NF (service) instance previously and to
be replaced by the groupid, hence it shall only be present when to update a Binding Indication for multiple
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contexts. When the if the oldgroupid is present, the groupid shall also be present to indicate the new groupid
allocated.

- uribase: identify the apiroot and path segments part in the resource URI or notification/callback URI whichis
common to multiple contexts. This parameter may only be present when to update a Binding Indication for
multiple contexts and when the "group” is set to "true". When included, it indicates that all resources or
notification contexts with this uribase will use the updated Binding Indication subsequently. More than one
uribase may be present.

- oldnfinst: indicates the NF Instance ID of the NF instance where the group of resource/session contexts are
currently served (i.e. the Binding Indication allocated previously for the group of resource/session contexts
includes the information of the NF instance), as defined in clause 5.2.2.2.2 in 3GPP TS 29.510 [8]. When
included, it indicates that all the resource/session contexts served by this NF instance will use the updated
Binding Indication subsequently.

- oldservset: indicates the NF Service Set ID of the NF Service Set where the group of resource/session contexts
are currently served (i.e. the Binding Indication allocated previously for the group of resource/session contexts
includes the information of the NF Service Set), as defined in clause 5.2.2.2.2 in 3GPP TS 29.510 [8]. When
included, it indicates that all the resource/session contexts served by this NF Service Set will use the updated
Binding Indication subsequently.

- oldservingt: indicates the NF Service Instance ID of the NF service instance where the group of resource/session
contexts are currently served (i.e. the Binding Indication allocated previously for the group of resource/session
contexts includes the information of the NF service instance), as defined in clause 5.2.2.2.2 in 3GPP
TS 29.510 [8]. When included, it indicates that all the resource/session contexts served by this NF service
instance will use the updated Binding Indication subsequently.

- guami (GUAMI): indicates the GUAMI of the AMF currently serving UE contexts, as defined in clause 5.3.4.1
of 3GPP TS 29.571 [13]. When included, it indicates that all the UE contexts associated with the GUMAI will
use the updated Binding Indication subsequently.

- no-redundancy: it is a boolean set to true indicating that the resource is exclusively bound to the NF service
instance identified in the binding indication. It may be present in a binding with any scope, i.e. "other-service",
"subscription-events' or "callback", or with no scope parameter. When this parameter is present, the blvalue
shall be set to "nfservice-instance”, the nfservinst parameter shall be present and either the nfserviceset
parameter or the nfinst parameter shall be present. The nfserviceset or nfinst parameter included in the binding
indication shall only be used to identify the NF service instance and shall not be considered as a binding entity
for reselection. The no-redundancy parameter shall only be signaled if the receiver of thisinformation is known
to support this parameter (see clause 6.12.1). Subsequently, when sending further requests targeting a resource
with no-redundancy, the HTTP client shall not include any routing binding indication in the request message (to
prevent the SCP from performing any reselection).

- callback-uri-prefix: The NF service consumer may include this parameter when providing a Callback URI when
the Callback URI contains a prefix. When present, the " callback-uri-prefix" shall be a path-absol ute as specified
IETF RFC 3986 [14] (i.e. the first path segment(s) after the authority) which is part of the Callback URI
provided by a NF service consumer in the corresponding service request message sent to a NF service producer.
The authority and "callback-uri-prefix" in the Callback URI shall uniquely identify a consumer service instance.
This parameter is relevant when the "scope" parameter is either "subscription-events' or "callback". See clauses
6.12.4 and 6.12.5 for the usage of this parameter. The ABNF is defined in clause 5.2.3.3.7.

EXAMPLES 1t05: Same as EXAMPLES 1to 5 defined in clause 5.2.3.2.5, with the header name " 3gpp-Shi-
Binding" instead of "3gpp-Shi-Routing-Binding".

EXAMPLE 6:  Subscription request from one NF on behalf of another NF, with 2 binding indications:

3gpp-Shi-Binding: bl=nf-set; nfsat=set1.udmset.5gc.mnc012.mcc345; servname=nudm-
ee; scope=subscription-events

3gpp-Shi-Binding: bl=nf-set; nfset=set1.nefset.5gc.mnc012.mcc345; servname=nnef-event-
exposure
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EXAMPLE 7:

EXAMPLE 8:

EXAMPLE 9:

EXAMPLE 10:

EXAMPLE 11:

EXAMPLE 12:

EXAMPLE 13:

EXAMPLE 14:

Service request with 2 binding indications, for callback requests and for other servicesthe NF
Service Consumer may provide later as an NF Service Producer:

3gpp-Shi-Binding: bl=nf-instance; nfinst=54804518-4191-46b3-955c-ac631f953ed8;
nfset=set1.smfset.5gc.mnc012.mcc345; servname=nsmf-pdusession

3gpp-Shi-Binding: bl=nf-instance; nfinst=54804518-4191-46b3-955c-ac631f953ed8;
nfset=set1.smfset.5gc.mnc012.mcc345; scope=other-service; servname=nsmf-event-exposure

Service request with one binding indication applying to notification/callback requests and to any
other services the NF Service Consumer may provide later as an NF Service Producer:

3gpp-Shi-Binding: bl=nf-set; nfset=set1-region48.amfset.5gc.mnc012.mcc345; scope=callback;
scope=other-service

Service request with one binding indication applying to notification/callback requests together
with arecovery time stamp associated with the NF Set indicated in the binding indication and with
the binding level set to "nfset":

3gpp-Shi-Binding: bl=nf-set; nfsat=set1-region48.amfset.5gc.mnc012.mcc345; scope=callback;
recoverytime= "Tue, 04 Feb 2020 08:49:37 GMT"

Service response with one binding indication applying to the session context with a recovery time
stamp associated with the NF Set indicated in "nfset” in the binding indication and with the
binding level set to "nfinstance":

3gpp-Shi-Binding: bl=nf-instance; nfinst=54804518-4191-46b3-955c-ac631f953ed8;
nfset=setl.smfset.5gc.mnc012.mcc345; recoverytime= "Tue, 04 Feb 2020 08:49:37 GMT"

Service response with one binding indication applying to the session context with arecovery time
stamp associated with the NF Instance included the binding indication and with the binding level
set to nfserviceinstance:

3gpp-Shi-Binding: bl=nfservice-instance; nfservinst=xyz; nfinst=54804518-4191-46b3-955¢c-
ac631f953ed8; recoverytime= "Tue, 04 Feb 2020 08:49:37 GMT"

Service response with one binding indication applying to the resource context pertaining to a
group identified by "54804518-4191-46b3-955¢c-ac631f953ed1" together with a backup nf:

3gpp-Shi-Binding: bl=nf-instance; nfinst=54804518-4191-46b3-955¢-ac631f953ed0;
nfset=set1.smfset.5gc.mnc012.mcc345; backupnf=54804519-4191-46b3-955c-ac631f953ed2;
groupid=54804518-4191-46b3-955c-ac631f953ed1

A notification request message with one binding indication applying to the resource contexts with
the oldgroup identifier "54804518-4191