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Recommendation ITU-T Y.4809

Unified Internet of things identifiers for intelligent transport systems

Summary

Recommendation ITU-T Y.4809 defines field formats for identifying road signs and signals, and
identifies specific values for identifiers of such signs and signals.
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on a worldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years, establishes
the topics for study by the ITU-T study groups which, in turn, produce Recommendations on these topics.

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1.

In some areas of information technology which fall within ITU-T's purview, the necessary standards are
prepared on a collaborative basis with 1ISO and IEC.

NOTE

In this Recommendation, the expression "Administration” is used for conciseness to indicate both a
telecommunication administration and a recognized operating agency.

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain
mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the
Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some other
obligatory language such as "must" and the negative equivalents are used to express requirements. The use of
such words does not suggest that compliance with the Recommendation is required of any party.

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this Recommendation may involve
the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence, validity or
applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others outside of
the Recommendation development process.

As of the date of approval of this Recommendation, ITU had not received notice of intellectual property,
protected by patents/software copyrights, which may be required to implement this Recommendation.
However, implementers are cautioned that this may not represent the latest information and are therefore
strongly urged to consult the appropriate ITU-T databases available via the ITU-T website at
http://www.itu.int/ITU-T/ipr/.

© ITU 2021

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the prior
written permission of ITU.
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Recommendation ITU-T Y.4809

Unified Internet of things identifiers for intelligent transport systems

1 Scope

This Recommendation unifies the field formats for identifiers of road signs and signals, and
standardizes specific values of such identifiers for every sign or signal.

2 References

The following ITU-T Recommendations and other references contain provisions which, through
reference in this text, constitute provisions of this Recommendation. At the time of publication, the
editions indicated were valid. All Recommendations and other references are subject to revision;
users of this Recommendation are therefore encouraged to investigate the possibility of applying the
most recent edition of the Recommendations and other references listed below. A list of the currently
valid ITU-T Recommendations is regularly published. The reference to a document within this
Recommendation does not give it, as a stand-alone document, the status of a Recommendation.

[ITU-T Y.4000] Recommendation ITU-T Y.4000/Y.2600 (2012), Overview of the Internet of Things.

3 Definitions

3.1 Terms defined elsewhere
This Recommendation uses the following terms defined elsewhere:

3.1.1 device [b-ITU-T Y.4050]: In the Internet of things, a piece of equipment with the mandatory
capabilities of communication and the optional capabilities of sensing, actuation, data capture, data
storage and data processing.

3.1.2 identifier [b-ITU-T Y. 4050]: An identifier is a series of digits, characters and symbols or
any other form of data used to identify subscriber(s), user(s), network element(s), function(s), network
entity(ies) providing services/applications, or other entities (e.g., physical or logical objects).
Identifiers can be used for registration or authorization. They can be either public to all networks,
shared between a limited number of networks or private to a specific network (private IDs are
normally not disclosed to third parties).

3.1.3 Internet of things (IoT) [b-ITU-T Y. 4050]: A global infrastructure for the information
society enabling advanced services by interconnecting (physical and virtual) things based on existing
and evolving, interoperable information and communication technologies.

3.2 Terms defined in this Recommendation

This Recommendation defines the following terms:

3.2.1 road sign internet of things identifier: A (variable) number of decimal digits and letters
that identifies a specific road sign or signal and the characteristics of its use/action (time of action,
distance to which its action extends, etc.).

3.2.2  10T-ITS-ID identification start mark: The symbol "!" (One exclamation mark, code 21 for
ASCII-7).

3.2.3 10T-ITS-ID country code: A combination of three digits that identify a specific country or
countries in terms of identification or belonging to a specific agreement on road signs and signals.
The country code for individual country, groups of countries or specific international agreements is
defined in the relevant Annexes.
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3.24 road sign identification: Combination of digits identifying a road sign or signal. The
identification can be either basic (4 digits), uniquely identifying a road sign or signal, or basic with
addition(s) consisting of a number of elements/fields that additionally determine the characteristics
of its use/action (time of action, distance covered by its actions etc.).

3.25 road sign installation place: Combination of the two geographic coordinates of the
installation or the start of a road sign or signal action with an accuracy of 0.1 second (accuracy about
+3 meters) (two/three digits/signs per degree, two per minutes, three per seconds with decimals, one
per one sign per indication of the hemisphere - N, E, S, W), a total of 17 decimal digits.

3.2.6  road sign direction: Clockwise angle between the direction of the geographic north pole,
the place of installation or the beginning of the action of a road sign or signal, and the direction of its
action with an accuracy of 1 degree, it means 360 values total of direction(s) of action (3 digits).

3.2.7 10T-ITS-ID identification end mark: the symbols "%%" (two percent signs, code 25 for
ASCII-7).

4 Abbreviations and acronyms

This Recommendation uses the following abbreviations and acronyms:
CcC Country Code

ID Identification

loT Internet of Things

ITS Intelligent Transport System

5 Conventions
This Recommendation uses the following conventions:
IoT-ITS-ID CC  Road sign or signal country code

IdITS Road sign or signal identification code

IdITSpoint Place of installation or the start of a traffic sign or signal action code
IdITSdirect Direction of action of a road sign or signal code

6 Introduction

Intelligent transport systems (ITS) are developing everywhere. Automated partially or completely,
manned and unmanned trains, buses, cars gradually become more noticeable on the roads of all
continents. The Internet of things (IoT) technology gives the opportunity to make safer and more
predictable the behaviour of both traditional and unmanned moving vehicles of ITS by including such
technologies in duplication (at least at the first stage) of traditional visual road signals and signs. Such
duplication will significantly increase road safety in conditions of insufficient or limited visibility,
and will make smart cities even smarter.

0T technologies, operating at a limited distance (up to several hundred meters), will facilitate the
identification of various road signs by intelligent vehicles. The principles proposed in this
Recommendation may also be helpful in the development of identifiers for use in railway transport,
airports, etc.

The movement of vehicles must take place in accordance with the regulations of the various road
signs and signals. It is proposed to define the format of 10T digital identifiers of road signs and signals,
to establish specific digital identifiers of 10T road signs and signals, with a view to their harmonization
and global standardization for use in road traffic all around the world.
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Considering the differences in road signs between countries, the set of identifiers pertaining to
different countries or group of countries must be identified (for example, the set of identifiers used
by individual countries or groups of countries that comply with the Vienna Convention on Road Signs
and Signals).

National and international road signs and signals look widely similar all round the world.

Both the Vienna Convention and the Geneva Protocol reflect a general agreement on road signs and
signals, which was developed mainly in Europe in the middle of the 20th century. Most jurisdictions
outside of Europe have not accepted any international agreements, and maintain their own traffic
signalling systems. For example, the United States Unified Motion Control Devices Guide (MUTCD)
does not comply with the character policy supported by the Vienna Convention. In this case, signs
such as speed limit signs and prohibited parking signs are some of the most noticeable differences.
To make it accepted in as many countries as possible, the convention allows for some options. For
example, warning signs may have a triangular or square diamond shape, and road markings may be
white or yellow.

An alternative convention called SADC-RTSM, provided by the Southern African Development
Community, is used by 10 countries in southern Africa. Many of the rules and principles of the
SADC-RTSM are similar to the principles of the Vienna Convention.

This Recommendation is in no way limited to the countries that have signed the Vienna Convention,
but is aimed at the widest possible coverage of all interested participants. Additional annexes are
available for other regions/agreements as well as for individual countries.

The codes of road signs and signals in Annex A are in accordance with the European Agreement
[b-European Ag] supplementing the Vienna Convention, Part 1 Annex 3 as of 2007.

There are other codes of road signs and signals such as [b-MUTCD], approved by the Federal
Highway Administrator as the National Standard in accordance with Title 23 U.S. Code, Sections
109(d), 114(a), 217, 315, and 402(a), 23 CFR 655, and 49 CFR 1.48(b)(8), 1.48(b)(33), and
1.48(c)(2), that, possibly, will be developed in this Recommendation in future annexes.

[ITU-T Y.4000] provides an overview of the Internet of things (IoT) with the main objective of
highlighting this important area for future standardization. Its reference model is composed of four
layers as well as management capabilities and security capabilities that are associated with the four
layers.

The four layers are as follows:

— application layer

— service support and application support layer
- network layer

- device layer.

This Recommendation defines field formats for identifying road signs and signals, and identifies
specific values for identifiers of such signs and signals for any layer bottom-up direction, starting
from device layer, and further it could be processed at higher levels.

7 Types of road signs and signals

The types of road signs and signals defined at the national or international regulation level and are
outside the scope of this Recommendation.

Road sign and signal identification codes, I1dITS, for every general type of road sign uses a four-digit
format as follows (see Annexes):
A: Danger warning signs Ixxx
B: Priority signs 2XXX
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C: Prohibitory or restrictive signs 3XXX
D: Mandatory signs 4AXXX
E: Special regulation signs 5XXx
F: Information, facilities or service signs BXXX
G: Direction, position or indication signs TXXX
H: Additional panels 8XXX

8 Principles for identifier formats

Format identifiers should take into consideration the types and number of identifiers fields (for
example — place of installation, direction of action, distance of action, time, day of the week, etc.)

- Identifiers of Country code

— Identifier IdITS (number). The identification can be either basic (4 digits), uniquely
identifying a road sign or signal, or basic with addition(s) consisting of a number of
elements/fields that additionally determine the characteristics of its use/action (time of action,
distance covered by its actions etc.)

— Place of installation (satellite positioning)
- Direction of action

— End point of action (satellite positioning)

- Period of action (time/day)

- Time to switching on/off (for traffic light)
— Indication of the hemisphere

The following codes are used to represent the cardinal directions:
N:1

E:2

S:3

W: 4

9 Basic format for 10T identifiers for road signs and signals

loT identifiers of a road signs and signals consist of a (variable) number of decimal
digits/letters/symbols that identify a specific road sign or signal and the characteristics of its use or
action (time of action, distance to which its action extends, etc.) placed in a specific position. It
consists of the following mandatory fields: 10T-1TS-ID identification mark, 10T-1TS-ID country code,
road sign or signal identification, place of installation or the start of a road sign or signal action,
direction of a road sign or signal action, end of an international road sign identifier or signal action
mark. See Table 1 and Appendix I.

Table 1 — Basic format for 10T identifiers of road signs or signals

! I0T-ITS-ID IdITS IdITSpoint IdITSdirect %%
cC
2 digits 3 digits 4 digits 17 digits 3 digits 4 digits
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10 Extended format for 10T identifiers for road signs and signals

To define complex road signs or signals consisting of two or more signs or signals, concatenations of
extension(s) with end marks are added to the basic format. Allowed extensions and their formats are
given in Annex A. It is possible to add extensions for the period of action (day and time) to any sign
by using the following formats:

. Day of the week — the name of the day

. Time — two 4-digit fields as follows: One 4-digit field for the beginning in 24-hour format,
and the other 4-digit field for the end, where two of the digits are used for the hours and the
other two digits for the minutes.

This is illustrated in Table 2. See also Appendix Il for examples.

Table 2 — Extended format for 10T identifiers of road signs and signals

! 1oT- | IdITS | IdITSpoint | IdITSdirect | %% | Extl | %% Ext | %%
ITS- N
ID
CC

2 3 4 digits | 17 digits 3 digits 4 4 4
digits | digits digits digits digits

11 Use cases of technical implementations

All road signs or signals can be conditionally divided into two main types - dynamic signs (such as
traffic lights or temporary road works), which change their state over time, and to which permanent
power sources are connected, and static signs (such as for a bicycle path) that do not change their
state over time, and to which permanent sources of power are usually not connected.

There are three main scenarios or use cases for using an identification system:

. Case 1: Pure and independent, as for example edge computing, where 10T devices are
implemented in every road sign and signal, and their state is broadcast by radio
communication platforms (these platforms are outside of the scope of this Recommendation).
This case is optimal for dynamic road signs and signals, but its implementation for static road
signs and signals is very complicated and expensive due to the necessity to provide power
supply for every sign or signal.

. Case 2: Signs and signals are stored somewhere in the cloud or in a separate application. This
case is optimal for static signs and signals, but cannot the status of the dynamic sign or signal
cannot be verified in a real time.

. Case 3: Combination of cases 1 and 2. All dynamic signs and signals have an 10T device
(radio transmitter) that broadcasts its state. All static signs and signals placed in the cloud or
application may be subject to national regulations, which is outside the scope of this
Recommendation.
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Annex A

Road signs and signals for European Agreement supplementing the Vienna
Convention and its additional Protocol ECE/TRANS/196

(This annex forms an integral part of this Recommendation.)

Country code — 001

Road sign/signal European IdITS Extensions
Agreement
identification
A Aa 1001
: : Ab 1002
\ Ala 1011
( Alb 1012
h Alc 1013
r' Ald 1014
/00 Ext 1 —angle in
y A2a 1021 degrees
100 Ext 1 —angle in
. A2b 1022 degrees
& A2c 1023
ﬁ A2d 1024
\Qolo Ext1—anglein
A A3a 1031 degrees
ole Ext 1 —angle in
‘ A3b 1032 degrees
ﬁ A3c 1033
E A3d 1034
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