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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CABLE NETWORKS FOR TELEVISION SIGNALS,
SOUND SIGNALS AND INTERACTIVE SERVICES -

Part 7-3: Hybrid fibre coax outside plant status monitoring —
Power supply to transponder interface bus (PSTIB)

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 interna-
tional 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, Techni-
cal 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 organiza-
tions liaising with the IEC also participate in this preparation. IEC collaborates closely with the International Or-
ganization 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 inter-
ested IEC National Committees.

IEC Publications have [the férm ofyrecommendations 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 cannat be-held respopsible forfthe way,in which they are used or for any misinter-
pretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possiblé in(their national and regional publications. Any divergence be-
tween any IEC Publication.and.the .corresponding..national;orregional,publication, shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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 ex-
penses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publica-
tions.

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 pat-
ent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60728-7-3 has been prepared by technical area 5: Cable networks
for television signals, sound signals and interactive services, of IEC technical committee 100:
Audio, video and multimedia systems and equipment.

This second edition cancels and replaces the first edition published in 2003 of which it consti-
tutes a technical revision. This edition includes the following significant technical changes
with respect to the previous edition:

All changes from standard ANSI/SCTE 25-3 v1.0 to standard ANSI/SCTE 25-3 v1.1 (2005)
have been taken into account in this second edition.

Clause 7 is based on standard ANSI/SCTE 110 (2005).
Addition of informative Annex A concerning hybrid management sub-layer.
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The text of this standard is based on the following documents:

CDV Report on voting
100/1464/CDV 100/1599/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.

A list of all parts of the IEC 60728 series, under the general title Cable networks for television
signals, sound signals and interactive services, can be found on the IEC website.

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.

A bilingual version of this publication\may be/issued at-a later date.

IMPORTANT - The "colour'inside'logo‘on’the'cover page of this publication indicates that it contains
colours which are considered to be“useful ‘for'the correct understanding of its contents. Users
should therefore print this document using a colour printer.
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INTRODUCTION

Standards of the IEC 60728 series deal with cable networks including equipment and associ-
ated methods of measurement for headend reception, processing and distribution of television
signals, sound signals and their associated data signals and for processing, interfacing and
transmitting all kinds of signals for interactive services using all applicable transmission me-
dia.

This includes

e CATVl-networks;
e MATV-networks and SMATV-networks;

e individual receiving networks;

and all kinds of equipment, systems and installations installed in such networks.

The extent of this standardization work is from the antennas and/or special signal source in-
puts to the head-end or other interface points to the network up to the terminal input.

The standardization of any user terminals (i.e. tuners, receivers, decoders, multimedia termi-
nals, etc.) as well as of any coaxial, balanced and optical cables and accessories thereof is
excluded.

The following differences existiin some countries:

The Japanese de facto standard (NCTEA S-006) concerning requirements for the HFC out-
side plant management, which was published in 1995, has already been available in Japan.
The purpose of this standard is to support/the/design and implementation of interoperable
management systems forlHFC cable/networkscusediin’Japan:

1 This word encompasses the HFC networks used nowadays to provide telecommunications services, voice,
data, audio and video both broadcast and narrowcast.
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CABLE NETWORKS FOR TELEVISION SIGNALS,
SOUND SIGNALS AND INTERACTIVE SERVICES -

Part 7-3: Hybrid fibre coax outside plant status monitoring —
Power supply to transponder interface bus (PSTIB)

1 Scope

This part of IEC 60728 specifies requirements for the Hybrid Fibre Coax (HFC) Outside Plant
(OSP) Power Supplies (PS). This standard is part of a series developed to support the design
and implementation of interoperable management systems for evolving HFC cable networks.
The purpose of the standards is to support the design and implementation of interoperable
management systems for evolving HFC cable networks. The Power Supply to Transponder In-
terface Bus (PSTIB) specification describes the physical (PHY) interface and related messag-
ing and protocols implemented at the Data Link Layer (DLL), layers 1 and 2 respectively in the
7-layer 1SO-OSI reference model, that support communications between compliant trans-
ponders and the managed OSP power supplies and other related power equipment to which
they interface.

This standard describes the PSTIB PHY and DLL layer requirements and protocols that shall
be implemented to support reliable communications between ‘all type/'2 and type 3 compliant
OSP transponders on the HFC plant and managed OSP power supplies and related hardware.
Any exceptions to compliance withithisistandard ‘willlbé specifically noted as necessary.

Transponder type classifications referenced)within:thecHMS series of standards are defined in
Table 1.

Table 1 — Transponder type classifications

Type Description Application

e This transponder interfaces with legacy network
Refers to legacy transponder equip- equipment through proprietary means.
Type 0 ment which is incapable of supporting | «  This transponder could be managed through the

the specifications same management applications as the other types
through proxies or other means at the head-end.

e This transponder interfaces with legacy network

Refers to stand-alone transponder
equipment (legacy or new), which can
be upgraded to support the specifica-
tions

Type 1

equipment through proprietary means.

Type 1 is a standards-compliant transponder (either
manufactured to the standard or upgraded) that con-
nects to legacy network equipment via a proprietary
interface.

Refers to a stand-alone, compliant

Type 2 transponder

This transponder interfaces with network equipment
designed to support the electrical and physical
specifications defined in the standards.

It can be factory or field-installed.

Its RF connection is independent of the monitored
NE.

Refers to a stand-alone or embedded,

Type 3 compliant transponder

This transponder interfaces with network equipment
designed to support the electrical specifications de-
fined in the standards.

It may or may not support the physical specifications
defined in the standards.

It can be factory-installed. It may or may not be
field-installed.

Its RF connection is through the monitored NE.
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A list of documents in the HMS specifications family is provided in informative Annex A.

2 Normative references

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.

IEC 60603-7, Connectors for electronic equipment — Part 7: Detail specification for 8-way, un-
shielded, free and fixed connectors

3 Terms, definitions and abbreviations

3.1 Terms and definitions

For the purposes of this document, the following definitions apply.

3.11

data link layer

DLL

layer 2 in the Open System Interconnection (OSI) architecture; the layer that provides ser-
vices to transfer data over the physical transmission link between open systems

3.1.2

network element

NE

an active element in the outside plant (OSP) that is capable of receiving commands from a
head-end element (HE) in the head-end and, as necessary, providing status information and
alarms back to the HE

3.1.3

open system interconnection

osli

framework of International Organization for Standardization (ISO) standards for communica-
tion between multi-vendor systems that organizes the communication process into seven dif-
ferent categories that are placed in a layered sequence based on the relationship to the user.
Each layer uses the layer immediately below it and provides services to the layer above. Lay-
ers 7 through 4 deal with end-to-end communication between the message source and desti-
nation, and layers 3 through 1 deal with network functions

3.1.4

physical layer

PHY

layer 1 in the Open System Interconnection (OSI) architecture; the layer that provides ser-
vices to transmit bits or groups of bits over a transmission link between open systems and
which entails electrical, mechanical and handshaking procedures

3.1.5

transponder

device that interfaces to outside plant (OSP) NEs and relays status and alarm information to
the HE. It can interface with an active NE via an arrangement of parallel analogue, parallel
digital and serial ports
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3.2 Abbreviations

CATV  Community Antenna Television (network)
DLE Data Link Escape

DLL Data Link Layer

EIA Electronic Industries Alliance

EMS Element Management System

ETX End of Text

Gnd Ground

HE Head-end Element

HFC Hybrid Fibre Coax

HMS Hybrid Management Sub-Layer

ISO International Organization for Standardization
LED Light Emitting Diode

MAC Media Access Control

MATV  Master Antenna Television (network)

MIB Management Information Base
NE Network Element
oSl Open System Interconnection

OSP Outside Plant

PHY Physical

PSTIB Power Supply toshransponderinterface Bus
RF Radio Frequency

Rx Receive

SNMP  Simple Network Management Protocol

STX Start of Text

Tx Transmit

Tx En  Transmit Enable

xpndr  Transponder

60728-7-3 © IEC:2009(E)

4 Reference architecture forward and return channel specifications

The reference architecture for the series of specifications is illustrated in Figure 1.
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1 1 Fiber Node 1
1 1 1 e
RF - - Optical RF :
TRANSMITTER[ ¥ ! _ _ Loy —®—> Receiver[?] spiitter [ | RECEIVER
1 1 RF Amplifier C hain I
- - . Headend
Status 1Y 1 | Status
Monitoring iloi . i Monitorin
Device ! Diplexer -!— ® 06— — ! ) g
1 1 <—| Equipment
|
1 1 1
RF a—! i Qpaieel Laser RF i RF
RECEIVER . . Receiver [*[Combine ‘JI—' TRANSMITTER
i i |
1 1 1
B C A
* The diplexer filter may beincluded as part of the network eement to which the
transponder interfaces, or it may be added separately by the network operator. IEC 2293/03

Figure 1 — Reference architecture diagram

All quantities relating to forward channel transmission or reverse channel reception are meas-
ured at point A in Figure 1. All quantities relating to forward channel reception or reverse
channel transmission are measured at point B for two-port devices and point C for single-port
devices as shown in Figure 1.

5 Power supply totransponder interface busjspecificationoverview

5.1 General

PSTIB specification defines a status monitoring topology intended to replace existing analog,
discrete status monitoring interfaces -used-today for- monitoring power supplies and other
power-related equipment‘deployed in"“HFC networks. In this topology, the transponder is sim-
plified by moving all measurements-and ’'sensors’to‘the’monitored equipment, i.e. power sup-
ply or other power equipment. The transponder interfaces to the monitored equipment through
a single multi-conductor cable. Transponder power is also provided through this interface. The
power supply or other monitored power equipment assumes responsibility for measuring bat-
tery parameters, voltages, and other data associated with the equipment installation. Status
and commands are passed between transponder and monitored equipment via a serial data
interface bus.

The data protocol and command set are simple enough to be implemented in a simple micro-
controller. The communication protocol is open and expandable so that as new requirements
are defined they can be easily added to new revisions of this specification.

5.2 Interface compliance

Transponder and power supply vendors meeting the mechanical and electrical interface re-
quirements at the PHY layer and the packet and protocol message formats at the DLL layer
that are defined within this specification are said to be interface compliant. A
Get_Configuration command (see 8.4.3) enables the transponder to determine compliance
with a particular revision of this standard for power supplies or other power equipment. Sup-
port for this capability is critical as the PSTIB specification is updated over time and power
supply equipment supporting different revisions of this specification co-exists within the same
network.

5.3 Implementation compliance

Not all vendors will support the complete data set defined throughout this standard. The
Get_Configuration response (see 8.4.3) provides the transponder or EMS with the specific
status data that is and is not supported for each installation.
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