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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical 
Commission) form the specialized system for worldwide standardization. National bodies that are 
members of ISO or IEC participate in the development of International Standards through technical 
committees established by the respective organization to deal with particular fields of technical 
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international 
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part 
in the work.

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed 
for the different types of document should be noted. This document was drafted in accordance 
with the editorial rules of the ISO/IEC Directives, Part  2 (see www.iso.org/directives or www.iec.
ch/members_experts/refdocs).

Attention is drawn to the possibility that some of the elements of this document may be the subject 
of patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent 
rights. Details of any patent rights identified during the development of the document will be in the 
Introduction and/or on the ISO list of patent declarations received (see www.iso.org/patents) or the IEC 
list of patent declarations received (see patents.iec.ch).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to the 
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www.iso.
org/iso/foreword.html. In the IEC, see www.iec.ch/understanding-standards.

This document was prepared by Joint Technical Committee ISO/IEC  JTC  1, Information technology, 
Subcommittee SC 6, Telecommunications and information exchange between systems.

A list of all parts in the ISO/IEC 21559 series can be found on the ISO and IEC websites.

Any feedback or questions on this document should be directed to the user’s national standards 
body. A complete listing of these bodies can be found at www.iso.org/members.html and www.iec.
ch/national-committees.
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Introduction

ISO/IEC  TR  29181‑1 describes the definition, general concept, problems and requirements for the 
Future Network (FN).

ISO/IEC TR 29181‑3 examines the requirements for carrying data over digital networks and identifies 
those that are not satisfied by the current Internet. It also notes some expected characteristics of new 
systems that are better able to satisfy the requirements and specifies a model which supports both 
the existing system and the new systems. This will enable a migration to the new systems; it is also 
intended to make networks of all sizes easier to manage.

ISO/IEC  21558‑1 specifies an architecture which meets the requirements identified in 
ISO/IEC TR 29181‑3.
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Telecommunications and information exchange between 
systems — Future network protocols and mechanisms —

Part 1: 
Switching and routing

1	 Scope

This document specifies protocols and mechanisms for use within systems conforming to the future 
network (FN) architecture specified in ISO/IEC 21558‑1.

2	 Normative references

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO/IEC/TR 29181‑1, Information technology — Future Network — Problem statement and requirements 
— Part 1: Overall aspects

ISO/IEC/TR 29181‑3, Information technology — Future Network — Problem statement and requirements 
— Part 3: Switching and routing

IEC  62379‑5‑1, Common control interface for networked digital audio and video products - Part 5-1: 
Transmission over networks - General

IEC  62379‑5‑2, Common control interface for networked digital audio and video products – Part 5-2: 
Transmission over networks – Signalling

AES51-2006 (s2017), AES standard for digital audio - Digital input-output interfacing - Transmission of 
ATM cells over Ethernet physical layer (Audio Engineering Society, New York, NY, USA)

3	 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC  TR  29181‑1 and 
ISO/IEC TR 29181‑3 and the following apply.

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

—	 ISO Online browsing platform: available at https://www.iso.org/obp

—	 IEC Electropedia: available at https://www.electropedia.org

3.1
AV flow
flow in which packets are expected to be transmitted at regular intervals, suitable for carrying live 
audio, video, and other media

3.2
IT flow
flow in which packets are not expected to be transmitted at regular intervals
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4	 Abbreviated terms

For the purposes of this document, the abbreviations given in ISO/IEC  TR  29181‑1 and 
ISO/IEC TR 29181‑3 and the following apply.

AV AudioVisual

CRC Cyclic Redundancy Check

FCS Frame Check Sequence

FN Future Network

IT Information Technology

5	 FN physical links

5.1	 General

An FN physical link conveys a sequence of frames. There shall be a whole number of frames per 
allocation period.

Where an FN physical link is implemented over a physical layer that was developed for another 
technology, the link partners may use the negotiation procedure specified in 5.4 to manage the change 
from using that technology to sending FN frames. Alternatively, if FN frames are not valid frames for 
the other technology, either link partner may begin sending FN frames as soon as the link is established.

Once the link is established, with FN frames being sent in both directions, it can be used to exchange 
signalling messages, which shall be used to convey any of the information necessary to set up IT flows 
that was not included in a negotiation process (or all such information if there was no negotiation 
process), and to align frames as specified in Clause 7.

5.2	 Frame format

5.2.1	 Components of a frame

General provisions are specified here. Details are specified in Annex A.

Each frame on a physical link shall include:

—	 timing field (see below);

—	 slots for AV packets (see 5.2.2 and 5.2.3);

and may also include:

—	 trailing octets (see 5.2.3).

The timing field shall consist of four octets holding (big-endianly) a 32-bit value. The all-ones value 
shall show that no time is indicated. Time (modulo four seconds) shall be coded with seconds in the ms 
2 bits and nanoseconds (in the range 0 to 999 999 999 inclusive) in the remaining 30 bits. Other code 
points are reserved.

NOTE 1	 Coding time as counts of seconds and nanoseconds is compatible with PTP.

The timing field is a “framing” field. There may be other framing fields, e.g. to mark the start of a frame, 
to identify its position within the allocation period, or to detect transmission errors. A frame shall not 
contain anything that would require the recipient to buffer the data before processing it.
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