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Summary
Supplement 54 to ITU-T Y.-series Recommendations establishes a set of data fields that reflect
consumer preferences for IoT-enabled devices in specific environments. These data fields could be
incorporated into a consumer device, stored in some fashion, and used by compatible IoT devices in
the home and elsewhere to automatically implement those preset user preferences.
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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 ISO and IEC.

NOTE
In this publication, the expression "Administration" is used for conciseness to indicate both a
telecommunication administration and a recognized operating agency.
Compliance with this publication is voluntary. However, the publication may contain certain mandatory
provisions (to ensure, e.g., interoperability or applicability) and compliance with the publication 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 publication is required of any party.

INTELLECTUAL PROPERTY RIGHTS
ITU draws attention to the possibility that the practice or implementation of this publication 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 publication development process.
As of the date of approval of this publication, ITU had not received notice of intellectual property, protected
by patents, which may be required to implement this publication. However, implementers are cautioned that
this may not represent the latest information and are therefore strongly urged to consult the TSB patent database
at http://www.itu.int/ITU-T/ipr/.

 ITU 2019
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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Supplement 54 to ITU-T Y -series
ITU-T Y.4000 series – Framework for home environment profiles and levels of
IoT systems
1

Scope

This Supplement describes a set of ''Home Environment Profiles'' that capture consumer preferences
and could be used to direct IoT system performance.
The scope of this Supplement includes:
–
requirements of IoT applications
–
home environment profiles
–
levels.
2
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3

Definitions

3.1

Terms defined elsewhere

This Supplement uses the following terms defined elsewhere:
3.1.1 device [ITU-T Y.4000]: With regard to the Internet of things, this is 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 Internet of things (IoT) [ITU-T Y.4000]: 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.
NOTE 1 – Through the exploitation of identification, data capture, processing and communication capabilities,
the IoT makes full use of things to offer services to all kinds of applications, whilst ensuring that security and
privacy requirements are fulfilled.
NOTE 2 – From a broader perspective, the IoT can be perceived as a vision with technological and societal
implications.
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3.1.3 thing [ITU-T Y.4000]: With regard to the Internet of things, this is an object of the physical
world (physical things) or the information world (virtual things), which is capable of being identified
and integrated into communication networks.
3.2

Terms defined in this Supplement

This Supplement defines the following terms:
3.2.1 home environment profile: A predefined set of parameters for IoT devices to provide the
personalised home environment for users.
3.2.2 level: In terms of IoT devices a level is a specified set of constraints imposed on values of
the syntax elements in the Supplement. These constraints may be simple limits on values.
4

Abbreviations and acronyms

This Supplement uses the following abbreviations and acronyms:
HEP

Home Environment Profile

IoT

Internet of Things

IP

Internet Protocol

5

Conventions

None.
6

Introduction of home environment profiles and levels

Everyone has their own preferences in any areas of daily life, e.g. preferring a specific air temperature
and humidity or illumination intensity. People prefer different levels of TV or music volume. With
IoT technologies in mind, we can talk about the artificial environment, provided by some sets of IoT
sensors and actuators.
While staying at his/her own place a user can adjust the parameters of IoT devices to provide the most
comfortable environment. It may take a lot of time, so it should be done only once. Thus, it is
necessary to have the possibility to store the adjusted parameters. It may be the local memory of IoT
devices or some kind of cloud storage.
Once we have the full set of stored parameters, which provides the most comfortable environment
for the user, we can call this set as the user's home environment profile (HEP). If the user leaves his
own place, this HEP may be stored on their device (mobile phone, chip card, etc.) and may be
activated at the visiting place in order to provide the most comfortable environment for the user at
any place covered by IoT services.

2
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Figure 1 – Operations with the HEP profile
When at home a user adjusts their living environment according to their preferences. This may include
settings for climate equipment, multimedia devices, etc. (see clause 6.1). These settings are recorded
as a home environment profile, and can be stored, either in cloud storage or locally on the user's
smartphone, as configuration files (see Appendix I). When a user changes their location they can use
these stored profiles to create their preferred environment automatically. In a car it may be climate
settings and multimedia settings (volume level, tone colour, preferred radio stations). In a hotel room
there may be some settings to perform professional activities remotely and a remote control of
medical devices may be added. Thus, home environment profiles allow users to create the most
comfortable environment regardless of their location.
Differentiation by levels
Differentiation by level is introduced to follow the difference in characteristics of different IoT
devices. In different environments IoT devices may be involved that are similar in purpose but differ
in characteristics and capabilities. To ensure the most effective functioning of the home environment
profiles, it is proposed to divide specific profiles into several levels in accordance with the technical
capabilities of IoT devices operating within this profile. An example of differentiation by levels
within the sound equipment profile is given in Appendix I.
Creation, storage and processing of profiles
The creation of home environment profiles is provided at the user's request and carried out by
software developed by the service provider or a third party. At the user's request, the relevant software
reads the existing adjustments within the specific profile and generates the corresponding profile file.
A possible file format is given in Appendix I.
Profile files can be stored locally, on the user's terminal, or remotely, in cloud storage. The decision
on each specific profile is made depending on the scope of the profile and the preferences of the
service provider.
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Profiles are processed at the user's request by the service provider's software. A ''client-server'' model
is proposed, where the profile file comes from the client side, and the server side processes it and sets
up the corresponding environmental parameters. Also, the server part is responsible for selecting the
profile level corresponding to the available equipment.
6.1

Home environment profiles categories

There are several categories that can be distinguished as home environment profiles. These categories
include, but are not limited to, the multimedia environment, habitation control, climatic environment
and energy consumption.

Figure 2 – Home environment profiles categories
Multimedia environment: the category of home environment which stores the user's preferences on
different multimedia applications. The example of audio profile is provided in Appendix I.
Habitation control: A set of means for the user to control their smart house features remotely. It may
contain a set of features predefined by user (to boil a kettle, to turn on air conditioner, etc.).
Climatic environment: A set of parameters to provide the comfortable climatic environment for the
user in some remote locations (air temperature, humidity, etc.).
Energy consumption: A set of preferences related to energy consumption.

4
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Appendix I
Storage and format of profiles
Home environment profiles may be stored in the memory of mobile phones or other devices, or they
may be stored in cloud repositories. It may be a service, payable or free. The profiles may be stored
in the format of UNIX configuration files. The example of a configuration file for sound equipment
is provided below.
This configuration file ''sound.conf'' consists of two sections. The first section ''VolumeLevel''
provides the level of volume as a percentage of the maximum value. Such an approach provides quite
variable results, but in the where someone will try to estimate the volume level in absolute units (e.g.,
dBs) complex equipment containing sound sensors with feedback is needed.
The second section ''ToneColor'' describes the tuning of sound tone colour and provides a good
example of what ''Levels'' means in this very case. There are three different levels in the section.
Level 1 is the simplest variant with ''Low'' and ''High'' tunes. Level 2 goes about the most common
case – graphic equalizer (the whole 20-20 000 Hz frequency range is divided in several frequency
bands with a separate tune for each band). Level 3 describes the most sophisticated case of parametric
equalizer. In this case, each separate frequency band has got two tunes: one for the specific frequency
and the second for its level. This approach allows for the provision of the most precise frequency
response curve.
sound.conf
#The VolumeLevelPercentage variable specifies the level of volume in percentage terms
VolumeLevel
–
VolumeLevelPercentage = 56
#Next section specifies the different levels of tone colour
ToneColour
Level_1
#Level 1 describes the simple two bands tuning
–
LowFreqPercentage = 38
–
HighFreqPercentage = 64
Level_2
#Level 2 describes the graphic equaliser
Band_1
–
FreqRangeLowHz = 20
–
FreqRangeHighHz = 50
–
FreqRangeLevelPercentage = 75
Band_2
–
FreqRangeLowHz = 50
–
FreqRangeHighHz = 100
–
FreqRangeLevelPercentage = 70
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Band_3
–
FreqRangeLowHz = 100
–
FreqRangeHighHz = 500
–
FreqRangeLevelPercentage = 55
…
Level_3
#Level 3 describes the parametric equalizer
Band_1
–
FreqValueHz = 60
–
FreqLevelPercentage = 75
Band_2
–
FreqValueHz = 1025
–
FreqLevelPercentage = 43
Band_3
–
FreqValueHz = 5400
–
FreqLevelPercentage = 60
...
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