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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MULTIMEDIA HOME NETWORKS -
HOME NETWORK COMMUNICATION PROTOCOL
OVER IP FOR MULTIMEDIA HOUSEHOLD APPLIANCES

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with an IEC Publication.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 62457 has been prepared by technical area 9: Audio, video and
multimedia applications for end-user network, of IEC technical committee 100: Audio, video
and multimedia systems and equipment.

The text of this standard is based on the following documents:

CbhV Report on voting
100/1197/CDV 100/1271/RVC

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch” in
the data related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

» replaced by a revised edition, or
*+ amended.
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INTRODUCTION

By enabling standalone-type household appliances (household appliances other than
audiovisual equipment, PCs and PC-related equipment) such as white appliances (e.g. air
conditioners, refrigerators), sensors, health, exercise and fitness equipment to connect to and
work in conjunction with audiovisual equipment, PCs and/or PC-related equipment, it
becomes possible to deliver multimedia application services, such as displaying a “washing
completed” message of a washing machine on a TV screen or operating an air conditioner via
a TV screen, that otherwise would not be possible (see Figure 1).

To achieve these services, a home network standard for networks of standalone-type
household appliances and network standards for audiovisual equipment, PCs and PC-related
equipment are needed. It is also necessary to establish a system that allows equipment
belonging to a network to exchange data with other equipment of different types of networks.
A commonly used approach to allow networks of different types to exchange data with each
other is to use Gateways.

Because data transferred within, into and out of networks of standalone-type household
appliances are control data, which are much smaller in volume than data similarly transferred
for networks of audiovisual equipment, PCs and PC-related equipment, and because
standalone-type household appliances have longer service lives than audiovisual equipment,
PCs and PC-related equipment, home network standards for networks of standalone-type
household appliances have been established separately from network standards for
audiovisual equipment, PCs and PC-related equipment, and many different protocol standards
have been in use for a long time in different countries ).

On the other hand, recent advances in device and software technology have made it possible
to implement TCP/IP (which has been adopted worldwide for audiovisual equipment, PCs and
PC-related equipment) in certain standalone-type household appliances, and so establishing
a home network standard for networks of standalone-type household appliances in the form of
a standard for layers above TCP/IP would allow data to be directly exchanged between
household appliances and audiovisual equipment, PCs and PC-related equipment via TCP/IP
(see Figure 2 example1, example2). In turn, this would allow the creation of multimedia
application services that enable household appliances to work in conjunction with audiovisual
equipment, PCs and PC-related equipment.

The advantages of applying this standard are:

e it can be applied to many types of Home Network standards.

e both Home Network nodes with TCP/IP Layer and without can coexist under the same
Home Network middleware.

e Household appliances can communicate with audiovisual equipment, PCs and PC-related
equipment, and vice versa, without requiring any gateway.

e Household appliances can handle text and audiovisual data.

e Audiovisual equipment, PCs and PC-related equipment can handle Household appliances
data.

e Household appliances can freely select a suitable lower-layer medium from various lower-
layer media below TCP/IP.

1 CEBus, ECHONET, Konnex, LonTalk, others.
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Network for audiovisual equipment

_l Digital TVs

HDD recorders Operating household appliances via a TV screen
T and displaying the operation status of household
appliances on a TV screen

Network for PCs and
PC-related equipment

Fridge Washing Electric
machine oven .

Operating household appliances by means of

a cellular phone or PC on the premises and Network for household app“ances
displaying the operation status of a household

appliances on a cellular phone or PC screen

on the premises

Figure 1 — Grouping of relationship between household appliances and audiovisual
equipment, PCs and PC-related equipment

mousehold appliance N ﬂudiovisual equipment, PCs and \
Middleware ~ for PC-related equipment | | iiciare  for
Home Network ... AV,PC equipment i
Middleware for +-» Network quip AV, PC equipment
household appliances Network
System htp htp
example1
| TCP/IP Layer | | TCP/IP Layer |
K Lower Media Layer / K Lower Media Layer /
v » v
o >
ﬂ-lousehold appliance \ Audiovisual equipment, PCs and \
PC-related equipmen
Middleware for
Home Network
Middleware for n(i)g:jlee\’:‘v::\g%t AV, PC equipment
household appliances household appliances Network
System A o

example2
| TCP/IP Layer || " TCP/IP Layer "

Q Lower Media Layer /| Q Lower Media Laver I/

v

vV « >

/Household appliance \ ﬁudiovisual equipment, PCs and \

PC-related equipment| Middleware  for
Ho_me Network AV, PC equipment
Middleware for
Ge neral household appliances Network
System 4 i
Gateway
Lower Media Layer |
N —) A
> | —
B S » < > v

Figure 2 — Examples of data communication between household appliance and
audiovisual equipment, PCs and PC-related equipment


https://standards.iteh.ai/catalog/standards/iec/867ae9f4-b6e2-439b-9a37-77715f8cf2ef/iec-62457-2007

-10 - 62457 © IEC:2007(E)

MULTIMEDIA HOME NETWORKS -
HOME NETWORK COMMUNICATION PROTOCOL
OVER IP FOR MULTIMEDIA HOUSEHOLD APPLIANCES

1 Scope

This International Standard specifies the requirements for the interface between the Home
Network Lower Layer for a country’s home network of standalone-type household appliances
and the TCP/IP Layer for cases where it is intended to introduce a TCP/IP Layer to each of
the nodes comprising such home network of standalone-type household appliances. The
specified interface in the Home Network Lower Layer consists of 2 portions, the TCP/IP
Interface and the lower medium-specific Interface. Figure 3 shows the composition of the
Home Network Layer and the standardized portions. In Annex C, this standard specifies the
requirements for the lower medium-specific Interface One of these layers shall be |IEEE
802.15.1, short-distance radio standard additional layers can be added in the future).

osl —
............................ Appllcatlon Layer
Layer 7
Application
Layer 6
Presentati Home Network Upper Layer
(Home Network Middleware)
Layer 5
Session
Layer 4
Transport
Home Network Lower Layer lower medium - TCP/IP Interface
hz‘yv?(:rs (Home Network Middleware) specific Interface
Laver 2 Power Radio Twisted Infrared lower medium- TCP/IP Layer
DatZ Link line Commu- pairline | | | eeeeees Upper Layer
Layer 1 nication lower medium - Lower Layer
Physical
N—
N— — U — _
. TCP/IP media e.g. |IEEE802.15.1 or
Non -TCP/IP media IEEE802.3 or IEEE 802.11b

NOTE 1 Grey coloured portions are standardized.

NOTE 2 TCP/IP Interface is the same even if the lower medium is different, however the lower medium-specific
Interface is different.

NOTE 3 Home Network Lower Layer and Home Network Upper Layer are prepared for CEBus, ECHONET,
Konnex, LonTalk, others respectively.

NOTE 4 Each OSI Layer is roughly mapped to each Home Network Layer.

Figure 3 — The composition of the Home Network layer and the specified portions
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2 Normative reference

The following referenced documents are indispensable for the application 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.

IEEE Std 802.15.1-2005, IEEE Standard for Information technology — Telecommunications
and information exchange between systems — Local and metropolitan area networks -
Specific requirements — Part 15.1: Wireless medium access control (MAC) and physical layer
(PHY) specifications for wireless personal area networks (WPANs)

3 Terms, definitions and abbreviations
For the purposes of this document, the following terms and definitions apply.

3.1 Terms and definitions

3.1.1

Bluetooth

wireless technology that is a worldwide specification for a small-form factor, low-cost radio
solution providing links between mobile computers, mobile phones, other portable handheld
devices, and connectivity to the Internet

NOTE The specification is developed, published and promoted by the Bluetooth Special Interest Group (SIG).
Main specifications are adopted as IEEE Std 802.15.1. In this standard, Bluetooth means IEEE 802.15.1.

3.1.2

Bluetooth Network Encapsulation Protocol

BNEP

protocol specified in Bluetooth. IP packet is encapsulated according to this protocol

3.1.3

cold start

method for starting the Home Network node by starting initial setting processing while
abandoning previous information related to network addresses

3.1.4

Group ad-hoc Networks

GN

Piconet which comprises a master and a slave as defined in IEEE 802.15.1 and which is not
connected to any outside network or node

3.1.5

Hardware address

Ha

address based on a medium-specific addressing scheme

3.1.6

Home Network

generic name for various equipment-type Home Network standards mainly for household
appliances

NOTE Specifically, it refers to CEBus, Konnex, ECHONET, LonTalk, etc.

3.1.7

Home Network device

a home device, home electric product, or building/store device, such as lighting, air
conditioning, refrigeration, power equipment, ordinary home appliances, sensors, actuators,
etc.
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NOTE A Home Network node provided with a communication interface and system compatible function
conforming to the Home Network standard. A Home Network node provided with a controller function for the
centralized control unit with functions to monitor, control, and operate them or an operating unit (remote control,
etc.).

3.1.8

Home Network domain

a range on the network within which information transmission is logically guaranteed by the
Home Network

NOTE Property and security control, including homes and stores, are generally thought to use the same range as
a domain, but the domain is not limited by any standard.

3.1.9

Home Network frame

frame which is generated in the Home Network lower layer as specified in this standard;. the
frame consists of a Home Network transmission frame or an associated managing packet

3.1.10

Home Network gateway

a Home Network node which connects a home network domain to an external system
(including other Home Network domains)

NOTE Multiple Home Network gateways may exist in the domain depending on differences in the external
system(s) to be connected.

3.1.11
Home Network lower-layer
interface between Home Network upper layer and the lower medium upper-layer

NOTE Some parts depend on the medium characteristics. This standard is contained in this layer. This layer
mainly consists of OSI Layer 3, 4, and 2.

3.1.12

Home Network master router

a router that acquires a Net ID at the time of initialization and stores it; there is one Home
Network master router in each Home Network subnet

3.1.13

Home Network node

communication node conforming to a Home Network standard, referred to as “node” herein
unless otherwise specified

NOTE In a Home Network, a Home Network node is a Home Network communication function which is uniquely
identified by a Network address. There is no distinction between the application functions of nodes. The term node
is used to describe the function of one communication terminal of the Home Network.

3.1.14
Home Network router
a Home Network node used to connect Home Network subnets

NOTE A Home Network router connects the subnets of different lower-layer communication protocols (for different
protocols, regardless of transmission media type) or divides the same protocol into subnets. The lower-layer
communication protocol is connected seamlessly on the system using routing processing based on Network
addresses as a function.

3.1.15

Home Network subnet

a group of nodes in the Home Network domain, using the same media or different media
connected by layer 2 bridges, referred to as a “subnet” herein unless otherwise specified

NOTE Each subnet has a Net ID. Different subnets can be connected by a Home Network router.
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