IEEE SA

AesociATIoN INTERNATIONAL® __.
IEEE/SAE Standard for

Local and Metropolitan Area Networks—

Time-Sensitive Networking for Aerospace
Onboard Ethernet Communications

ISTANDARDS

IEEE Computer Society

Developed by the
LAN/MAN Standards Committee

IEEE Std 802.1DP™-2025 TimeASensitive:

SAE A56675'2025 Network,ng ?Elgeatsgbr
Documents
< IEEE

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 03:22:14 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.1DP-2025


http://www.avadocuments.com/doc/ieee-802-1dp-2025
http://www.avadocuments.com/doc/ieee-802-1dp-2025

IEEE Std 802.1DP™-2025
SAE AS6675-2025

IEEE/SAE Standard for
Local and Metropolitan Area Networks—

Time-Sensitive Networking for Aerospace
Onboard Ethernet Communications

Developed by the

LAN/MAN Standards Committee
of the
IEEE Computer Society

Approved 10 September 2025
IEEE SA Standards Board

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 03:22:14 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.1DP-2025


http://www.avadocuments.com/doc/ieee-802-1dp-2025
http://www.avadocuments.com/doc/ieee-802-1dp-2025

Abstract: Profiles of IEEE 802.1 Time-Sensitive Networking (TSN) for aerospace onboard bridged
IEEE 802.3 Ethernet networks are specified in this standard. The profiles select features, options,
configurations, defaults, protocols, and procedures of bridges, end stations, and Local Area
Networks to build deterministic networks for aerospace onboard communications.
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Important Notices and Disclaimers Concerning IEEE Standards Documents

IEEE Standards documents are made available for use subject to important notices and legal disclaimers.
These notices and disclaimers, or a reference to this page (https://standards.ieee.org/ipr/disclaimers.html),
appear in all IEEE standards and may be found under the heading “Important Notices and Disclaimers
Concerning IEEE Standards Documents.”

Notice and Disclaimer of Liability Concerning the Use of IEEE and SAE Standards
Documents

IEEE and SAE Standards documents are developed within the IEEE Societies and the Standards
Coordinating Committees of the IEEE Standards Association (IEEE SA) Standards Board and the SAE
Executive Standards Committee respectively. IEEE and SAE develop their standards through accredited
consensus development processes, which bring together volunteers representing varied viewpoints and
interests to achieve the final product. IEEE and SAE Standards are documents developed by volunteers with
scientific, academic, and industry-based expertise in technical working groups. Volunteers are not
necessarily members of IEEE, IEEE SA, or SAE and participate without compensation from IEEE or SAE.
While IEEE or SAE administer the process and establish rules to promote fairness in the consensus
development process, IEEE and SAE do not independently evaluate, test, or verify the accuracy of any of
the information or the soundness of any judgments contained in their standards.

IEEE and SAE make no warranties or representations concerning their standards, and expressly disclaim all
warranties, express or implied, concerning this standard, including but not limited to the warranties of
merchantability, fitness for a particular purpose and non-infringement. In addition, IEEE and SAE do not
warrant or represent that the use of the material contained in their standards is free from patent infringement.
IEEE and SAE standards documents are supplied “AS IS” and “WITH ALL FAULTS.”

Use of an IEEE or SAE standard is wholly voluntary. The existence of an IEEE or SAE Standard does not
imply that there are no other ways to produce, test, measure, purchase, market, or provide other goods and
services related to the scope of the IEEE or SAE standard. Furthermore, the viewpoint expressed at the time
a standard is approved and issued is subject to change brought about through developments in the state of the
art and comments received from users of the standard.

In publishing and making its standards available, IEEE and SAE are not suggesting or rendering
professional or other services for, or on behalf of, any person or entity, nor is IEEE or SAE undertaking to
perform any duty owed by any other person or entity to another. Any person utilizing any IEEE or SAE
Standards document, should rely upon their own independent judgment in the exercise of reasonable care in
any given circumstances or, as appropriate, seek the advice of a competent professional in determining the
appropriateness of a given IEEE or SAE standard.

IN NO EVENT SHALL IEEE OR SAE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO:
THE NEED TO PROCURE SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR
RELIANCE UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE AND REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.

Translations

The IEEE and SAE consensus development processes involve the review of documents in English only. In
the event that an IEEE or SAE standard is translated, only the English version published by IEEE or SAE is
the approved IEEE or SAE standard.
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Use by artificial intelligence systems

In no event shall material in any IEEE or SAE Standards documents be used for the purpose of creating,
training, enhancing, developing, maintaining, or contributing to any artificial intelligence systems without
the express, written consent of IEEE SA in advance. “Artificial intelligence” refers to any software,
application, or other system that uses artificial intelligence, machine learning, or similar technologies, to
analyze, train, process, or generate content. Requests for consent can be submitted using the Contact Us
form.

Official statements

A statement, written or oral, that is not processed in accordance with the IEEE SA Standards Board
Operations Manual or the SAE Executive Standards Committee Governance Policy as applicable shall not
be considered or inferred to be the official position of IEEE, SAE or any of their committees and shall not be
considered to be, nor be relied upon as, a formal position of IEEE or SAE. At lectures, symposia, seminars,
or educational courses, an individual presenting information on IEEE or SAE standards shall make it clear
that the presenter's views should be considered the personal views of that individual rather than the formal
position of IEEE, IEEE SA, SAE, the Standards Committee, or the Working Group.

Comments on standards

Comments for revision of IEEE or SAE Standards documents are welcome from any interested party,
regardless of membership affiliation with IEEE, IEEE SA or SAE. However, IEEE and SAE do not
provide interpretations, consulting information, or advice pertaining to IEEE or SAE Standards
documents.

Suggestions for changes in documents should be in the form of a proposed change of text, together with
appropriate supporting comments. Since IEEE and SAE standards represent a consensus of concerned
interests, it is important that any responses to comments and questions also receive the concurrence of a
balance of interests. For this reason, IEEE, SAE, and the members of their Societies and Standards
Coordinating Committees are not able to provide an instant response to comments or questions except in
those cases where the matter has previously been addressed. For the same reason, IEEE and SAE do not
respond to interpretation requests. Any person who would like to participate in evaluating comments or in
revisions to an IEEE or SAE standard is welcome to join the relevant IEEE or SAE working group. You can
indicate interest in an IEEE working group using the Interests tab in the Manage Profile & Interests area of
the IEEE SA myProject system.1 An IEEE Account is needed to access the application. You can indicate
interest in a SAE working group by visiting SAE’s Participate in a Standards Committee page.

Comments on standards should be submitted using the Contact Us? form for the IEEE or by contacting SAE
by visiting SAE’s About SAE International page.

Laws and regulations

Users of IEEE and SAE Standards documents should consult all applicable laws and regulations.
Compliance with the provisions of any IEEE or SAE Standards document does not constitute compliance to
any applicable regulatory requirements. Implementers of the standard are responsible for observing or
referring to the applicable regulatory requirements. IEEE and SAE does not, by the publication of theirits
standards, intend to urge action that is not in compliance with applicable laws, and these documents may not
be construed as doing so.

I Available at: https://development.standards.ieee.org/myproject-web/public/view.html#landing.
2 Available at: https://standards.ieee.org/content/ieee-standards/en/about/contact/index.html.
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Data privacy

Users of IEEE and SAE Standards documents should evaluate the standards for considerations of data
privacy and data ownership in the context of assessing and using the standards in compliance with
applicable laws and regulations.

Copyrights

IEEE and SAE jointly drafted and approved standards are copyrighted jointly by IEEE and SAE under US
and international copyright laws. They are made available by IEEE and SAE and are adopted for a wide
variety of both public and private uses. These include both use, by reference, in laws and regulations, and
use in private self-regulation, standardization, and the promotion of engineering practices and methods. By
making these documents available for use and adoption by public authorities and private users, IEEE and
SAE do not waive any rights in copyright to the documents.

Photocopies

Subject to payment of the appropriate fee, IEEE or SAE will grant users a limited, non-exclusive license to
photocopy portions of any individual joint IEEE/SAE standard for company or organizational internal use or
individual, non-commercial use only. To arrange for payment of licensing fees, please contact Copyright
Clearance Center, Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400.
Permission to photocopy portions of any individual standard for educational classroom use can also be
obtained through the Copyright Clearance Center.

Updating of IEEE and SAE Standards documents

Users of IEEE and SAE Standards documents should be aware that these documents may be superseded at
any time by the issuance of new editions or may be amended from time to time through the issuance of
amendments, corrigenda, or errata. An official IEEE or SAE document at any point in time consists of the
current edition of the document together with any amendments, corrigenda, or errata then in effect.

Every IEEE standard is subjected to review at least every 10 years. When a document is more than 10 years
old and has not undergone a revision process, it is reasonable to conclude that its contents, although still of
some value, do not wholly reflect the present state of the art. Users are cautioned to check to determine that
they have the latest edition of any IEEE standard.

Every SAE standard that has not been stabilized or canceled requires an action to be taken within 5 years.
The committee can decide to Reaffirm, Revise, Stabilize, or in very rare cases to Cancel the standard.

In order to determine whether a given document is the current edition and whether it has been amended
through the issuance of amendments, corrigenda, or errata, visit IEEE Xplore, contact IEEE? or visit SAE
International. For more information about the IEEE SA or IEEE’s standards development process, visit the
IEEE SA Website. For SAE’s standards development process, visit SAE’s Standards Development page.

Errata

Errata, if any, for all IEEE standards can be accessed on the IEEE SA Website.* Search for the standard
number and year of approval to access the web page of the published standard. Errata links are located under
the Additional Resources Details section. Errata are also available in IEEE Xplore. Users are encouraged to
periodically check for errata.

3. Available at: https://ieeexplore.ieee.org/browse/standards/collection/ieee.
4 Available at: https://standards.ieee.org/standard/index.html.
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Patents

IEEE Standards are developed in compliance with the IEEE SA Patent Policy.5 SAE Standards are
developed in compliance with the SAE Executive Standards Committee Governance Policy.

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken by the IEEE or SAE with
respect to the existence or validity of any patent rights in connection therewith. If a patent holder or patent
applicant has filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed
on the IEEE SA Website at http://standards.ieee.org/about/sasb/patcom/patents.html or the SAE website at:
https://www.sae.org/standardsdev/patents.htm. Letters of Assurance may indicate whether the Submitter is
willing or unwilling to grant licenses under patent rights without compensation or under reasonable rates,
with reasonable terms and conditions that are demonstrably free of any unfair discrimination to applicants
desiring to obtain such licenses.

Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE and
SAE are not responsible for identifying Essential Patent Claims for which a license may be required, for
conducting inquiries into the legal validity or scope of Patents Claims or determining whether any licensing
terms or conditions provided in connection with submission of a Letter of Assurance, if any, or in any
licensing agreements are reasonable or non-discriminatory. Users of this standard are expressly advised that
determination of the validity of any patent rights, and the risk of infringement of such rights, is entirely their
own responsibility. Further information may be obtained from the IEEE Standards Association or SAE
International.

IMPORTANT NOTICE

IEEE and SAE Standards do not guarantee or ensure safety, security, health, or environmental protection, or
ensure against interference with or from other devices or networks. IEEE and SAE Standards development
activities consider research and information presented to the standards development group in developing any
safety recommendations. Other information about safety practices, changes in technology or technology
implementation, or impact by peripheral systems also may be pertinent to safety considerations during
implementation of the standard. Implementers and users of IEEE and SAE Standards documents are
responsible for determining and complying with all appropriate safety, security, environmental, health, and
interference protection practices and all applicable laws and regulations.

5 Available at: https://standards.ieee.org/about/sasb/patcom/materials.html.
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Introduction

This introduction is not part of IEEE Std 802.1DP-2025/SAE AS6675, IEEE/SAE Standard for Local and
Metropolitan Area Networks—Time-Sensitive Networking for Aerospace Onboard Ethernet
Communications.

This standard specifies profiles of IEEE 802.1 Time-Sensitive Networking (TSN) and IEEE 802.1 Security
standards for aerospace onboard bridged IEEE 802.3 Ethernet networks.

This standard was first published as IEEE Std 802.1DP-2025/SAE AS6675.

This standard contains state-of-the-art material. The area covered by this standard is undergoing evolution.
Revisions are anticipated within the next few years to clarify existing material, to correct possible errors, and
to incorporate new related material. Information on the current revision state of this and other IEEE 802
standards may be obtained from

Secretary, IEEE SA Standards Board
445 Hoes Lane

Piscataway, NJ 08854

USA
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IEEE/SAE Standard for
Local and Metropolitan Area Networks—

Time-Sensitive Networking for Aerospace
Onboard Ethernet Communications

1. Overview

The standardization of Ethernet communication technology in IEEE Std 802.3™ specifying transmission
over the physical media of individual Local Area Networks (LANs), and in IEEE Std 802.1Q™, specifying
Bridges that interconnect IEEE 802® LANs,® has facilitated widespread deployment of networks that
connect significantly more end stations, with significantly greater bandwidth, and at significantly reduced
cost compared to prior technology. All these metrics have been improved by several orders of magnitude—
reducing costs through the multi-vendor provision of common components (bridges, end station interfaces,
integrated circuit and circuit designs, connectors, and software) for a wide range of network applications.

The use of Ethernet communication technology in networks with high-reliability and deterministic latency
requirements is further supported by Time-Sensitive Networking (TSN) provisions in IEEE Std 802.1Q,
IEEE Std 802.1AS, IEEE Std 802.1CB, and the security provisions in IEEE Std 802.1AE and
IEEE Std 802.1X. The provisions in these standards can be used in various ways, and include options that
address different network requirements and parameters that vary by network and application scale. Network
design, time to deploy, component development, component selection, component validation, and
component configuration for a particular network can all benefit from consistent choices across similar
networks and network applications of the provisions, parameters, and options specified in the relevant
standards. A set of such choices comprises a profile of those standards and target networks.

This standard specifies profiles for use in Ethernet networks supporting aerospace onboard communications.
These networks and their network components have stringent verification requirements, so the profiles
emphasize not just what capabilities are to be available, but also what optional capabilities are not used. All
available capabilities can be subject to time-consuming and expensive verification, so omission of unused
capabilities is desirable and can be required.

IEEE and IEEE 802 are registered trademarks in the U.S. Patent & Trademark Office, owned by The Institute of Electrical and
Electronics Engineers, Incorporated.
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IEEE Std 802.1DP™-2025/SAE AS6675-2025
IEEE/SAE Standard for Local and Metropolitan Area Networks—Time-Sensitive Networking
for Aerospace Onboard Ethernet Communications

1.1 Scope

This standard specifies profiles of IEEE 802.1 Time-Sensitive Networking (TSN) and IEEE 802.1 Security
standards for aerospace onboard bridged IEEE 802.3 Ethernet networks. The profiles select features,
options, configurations, defaults, protocols, and procedures of bridges, end stations, and Local Area
Networks to build deterministic networks for aerospace onboard communications.

1.2 Purpose

This standard specifies profiles for designers, implementers, integrators, and certification agencies of
deterministic IEEE 802.3 Ethernet networks that support a broad range of aecrospace onboard applications
including those requiring security, high availability and reliability, maintainability, and bounded latency.

1.3 Introduction

The TSN suite of standards are broad ranging, and intended for use in a variety of environments that require
bounded latency, synchronization, reliability, isolation, and high availability. This standard selects the TSN
features that are directly applicable to Aerospace Onboard Ethernet Communications and explains how the
associated TSN standards are used. This standard narrows the focus from the broad set of available TSN
features to those that are applicable to aerospace onboard networks.

The standard describes use cases and functional requirements pertinent to the use of TSN in aerospace
platforms. The conformance clause, Clause 5, specifies mandatory and optional features that are expected to
be provided by conformant implementations of systems, system components, and system functions used in
aerospace onboard Ethernet networks.

Consistent with the purpose of this standard, Aerospace OEMs and suppliers at all tiers are able to use this
standard to specify and design the network and network components required to implement the systems and
functions on aerospace platforms. Component and technology suppliers are expected to benefit by
understanding which TSN features are required to allow OEMs and higher-tier suppliers to implement
conformant aerospace onboard networks.
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IEEE Std 802.1DP™-2025/SAE AS6675-2025
IEEE/SAE Standard for Local and Metropolitan Area Networks—Time-Sensitive Networking
for Aerospace Onboard Ethernet Communications

2. Normative references

The following referenced documents are indispensable for the application of this document (i.e., they must
be understood and used, so each referenced document is cited in the text and its relationship to this
document is explained). For dated references, only the edition cited applies. For undated references, the
latest edition of the referenced document (including any amendments or corrigenda) applies.

IEEE Std 802.1AS™-2020, IEEE Standard for Local and Metropolitan Area Networks—Timing and
Synchronization for Time-Sensitive Applications.7’ 8

IEEE Std 802.1ASdm™-2024, IEEE Standard for Local and Metropolitan Area Networks—Timing and
Synchronization for Time-Sensitive Applications—Amendment 3: Hot Standby and Clock Drift Error
Reduction.

IEEE Std 802.1ASdn™-2024, IEEE Standard for Local and Metropolitan Area Networks—Timing and
Synchronization for Time-Sensitive Applications—Amendment 2: YANG Data Model.

IEEE Std 802.1ASdr™-2024, IEEE Standard for Local and Metropolitan Area Networks—Timing and
Synchronization for Time-Sensitive Applications—Amendment 1: Inclusive Terminology.

IEEE P802.1ASed Draft 3.2, IEEE Draft Standard for Local and Metropolitan Area Networks—Timing and
Synchronization for Time-Sensitive Applications—Amendment: Fault Tolerant Timing with Time Integrity,
October 2025.°

IEEE Std 802.1CB™-2017, IEEE Standard for Local and Metropolitan Area Networks—Frame Replication
and Elimination for Reliability.

IEEE Std 802.1CBcv™-2021, IEEE Standard for Local and Metropolitan Area Networks—Frame
Replication and Elimination for Reliability—Amendment 1: Information Model, YANG Data Model and
Management Information Base Module.

IEEE Std 802.1CBdb™-2021, IEEE Standard for Local and Metropolitan Area Networks—Frame
Replication and Elimination for Reliability—Amendment 2: Extended Stream Identification Functions.

IEEE Std 802.1DC™-2024, IEEE Standard for Local and Metropolitan Area Networks—Quality of Service
Provision by Network Systems.

IEEE Std 802.1Q™-2022, IEEE Standard for Local aNd Metropolitan Area Networks—Bridges and
Bridged Networks.

IEEE Std 802.1Qcw™-2023, IEEE Standard for Local and Metropolitan Area Networks—Bridges and
Bridged Networks—Amendment 36: YANG Data Models for Scheduled Traffic, Frame Preemption, and
Per-Stream Filtering and Policing.

IEEE Std 802.1Qdj™-2024, IEEE Standard for Local and Metropolitan Area Networks—Bridges and
Bridged Networks—Amendment 38: Configuration Enhancements for Time-Sensitive Networking.

71EEE publications are available from The Institute of Electrical and Electronics Engineers (https://standards.ieee.org/).

8 The IEEE standards or products referred to in this clause are trademarks of The Institute of Electrical and Electronics Engineers, Inc.
“Numbers preceded by P are IEEE authorized standards projects that were not approved by the IEEE SA Standards Board at the time
this publication went to press. For information about obtaining drafts, contact the IEEE.
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IEEE Std 802.1Qdx™-2024, IEEE Standard for Local and Metropolitan Area Networks—Bridges and
Bridged Networks—Amendment 39: YANG Data Models for the Credit-Based Shaper.

IEEE Std 1588e™-2024, IEEE Standard for Precision Clock Synchronization Protocol for Networked
Measurement and Control Systems—Amendment 5: MIB and YANG Modules.
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3. Definitions

For the purposes of this document, the following terms and definitions apply. The IEEE Standards
Dictionary Online should be consulted for terms not defined in this clause. '

This standard makes use of the following terms defined in IEEE Std 802%® [BS].11

— end station
—  frame

This standard makes use of the following terms defined in IEEE Std 802.1Q.

—  Centralized Network Configuration (CNC)
—  Centralized User Configuration (CUC)

—  Bridge

—  packet

— policing

—  Stream

— Tagged frame

—  Talker

The following terms are specific to this standard:

aerospace end system: A system attached to a network onboard an aerospace platform that is an initial
source or a final destination of data transmitted across that network.

NOTE—The term “aerospace end system” is used in this document to refer to aerospace systems that encompass all
layers of Open Systems Interconnection (OSI) reference basic model, ISO/IEC 7498-1:1994 [B7]. 12

Bridged end station: A system with both end station and Bridge components.

end station: A functional unit in an IEEE 802® network that acts as a source of, and/or destination for, link
layer data traffic carried on the network (IEEE Std 802-2014).

onboard: A system, or a set of systems, that is permanently installed onboard an aerospace platform. This
does not include test or instrumentation systems installed on the ground to support platform operation.

time-aware: An adjective to describe use of time that is synchronized with other stations using a protocol
(e.g., IEEE Std 802.1AS).

traffic: A sequence of frames forwarded in a network.

10 JEEE Standards Dictionary Online is available at https://dictionary.ieee.org.
! The numbers in brackets correspond to those of the bibliography in Annex C.

12 Notes in text, tables, and figures of a standard are given for information only and do not contain requirements needed to implement
this standard.
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