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Beginn der Gültigkeit 

Die von CENELEC am 2004-12-01 angenommene EN 60728-7-2 gilt als DIN-Norm ab 2005-08-01. 

 

Nationales Vorwort 

Vorausgegangener Norm-Entwurf: E DIN EN 62351:2003-01. 

Für die vorliegende Norm ist das nationale Arbeitsgremium K 735 �Kabelnetze und Antennen für Fernseh-
signale, Tonsignale und interaktive Dienste� der DKE  Deutsche Kommission Elektrotechnik Elektronik 
Informationstechnik im DIN und VDE zuständig. 

Die enthaltene IEC-Publikation wurde vom TC 100 �Audio, video and multimedia systems and equipment� 
erarbeitet. 

Das IEC-Komitee hat entschieden, dass der Inhalt dieser Publikation bis zum Jahr 2006 unverändert bleiben 
soll. Zu diesem Zeitpunkt wird entsprechend der Entscheidung des Komitees die Publikation 
� bestätigt, 
� zurückgezogen, 
� durch eine Folgeausgabe ersetzt oder 
� geändert. 

Da sich die Benutzer der vorliegenden Norm der englischen Sprache als Fachsprache bedienen, wird die 
Englische Fassung der IEC 60728-7-2 veröffentlicht. Für die meisten der verwendeten Begriffe existieren 
keine gebräuchlichen deutschen Benennungen, da sich die deutschen Anwender in der Regel ebenfalls der 
englischen Benennungen bedienen. Diese Norm steht nicht in unmittelbarem Zusammenhang mit Rechts-
vorschriften und ist nicht als Sicherheitsnorm anzusehen. 

Das Präsidium des DIN hat mit Präsidialbeschluss 1/2004 festgelegt, dass DIN-Normen, deren Inhalt sich auf 
internationale Arbeitsergebnisse der Informationsverarbeitung gründet, unter bestimmten Bedingungen allein 
in englischer Sprache veröffentlicht werden dürfen. Diese Bedingungen sind für die vorliegende Norm erfüllt. 

Einführung 

Die vorliegende Norm ist Teil der Reihe IEC 60728-7 bzw. EN 60728-7, in der Kabelnetze für Fernsehsignale, 
Tonsignale und interaktive Dienste behandelt werden. Hierzu gehören Breitbandkabelnetze, Gemeinschafts-
antennenanlagen, Satellitenempfangsanlagen und alle Anlagenteile, aber nicht deren Endgeräte.  

Die Teile zur DIN EN 60728-7 legen Anforderungen an die Zustandsüberwachung der Netzelemente von 
Hybrid-Faser-Koax-Netzen (HFC) fest. Damit sollen Entwurf und Realisierung kompatibler Management-
systeme unterstützt werden.  

Die Reihe EN 60728-7 besteht aus folgenden Teilen unter dem allgemeinen Titel �Kabelnetze für Fernseh-
signale, Tonsignale und interaktive Dienste � Zustandsüberwachung Hybrid-Faser-Koax-Netze (HFC)�: 

� Teil 1: Festlegung Bitübertragungsschicht (PHY); 

� Teil 2: Festlegung Steuerungsschicht für Mediumzugriff (MAC); 

� Teil 3: Festlegung Schnittstellenbus von Fernspeise-Stromversorgung zu Transponder (PSTIB). 

Für den Fall einer undatierten Verweisung im normativen Text (Verweisung auf eine Norm ohne Angabe des 
Ausgabedatums und ohne Hinweis auf eine Abschnittsnummer, eine Tabelle, ein Bild usw.) bezieht sich die 
Verweisung auf die jeweils neueste gültige Ausgabe der in Bezug genommenen Norm. 

Für den Fall einer datierten Verweisung im normativen Text bezieht sich die Verweisung immer auf die in 
Bezug genommene Ausgabe der Norm. 
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Der Zusammenhang der zitierten Normen mit den entsprechenden Deutschen Normen ergibt sich, soweit ein 
Zusammenhang besteht, grundsätzlich über die Nummer der entsprechenden IEC-Publikation. Beispiel: 
IEC 60068 ist als EN 60068 als Europäische Norm durch CENELEC übernommen und als DIN EN 60068 ins 
Deutsche Normenwerk aufgenommen. 

Abkürzungen 

CCITT Comité Consultatif International de Télégraphie et 
Téléphonie   
(ITU � International Telecommunication Union) 

Internationaler beratender Ausschuss für den 
Telegrafen- und Fernsprechdienst 

CRC Cyclic Redundancy Code  zyklische Redundanzprüfung 

DLL Data Link Layer Datenverbindungsschicht 

EMS Element Management System Verwaltungssystem für Elemente 

FCS Frame Check Sequence Folge zur Rahmenprüfung 

HE Head-end Element Kopfstellenelement 

HEX Hexadecimal Hexadezimal-Aufzeichnung 

HFC Hybrid Fibre Coax Hybrid-Faser-Koax-Netze 

HMS Hybrid Management Sub-Layer  Hybrid-Management-Unterschicht 

I/G Individual / group address bit Einzel-/Gruppenadressierung 

IEEE Institute of Electrical and Electronics Engineers Verein der Elektro- und Elektronikingenieure 

IP Internet Protocol Internetprotokoll 

ISO International Organization for Standardization  Internationale Organisation für Normung 

LSB Least Significant Bit niedrigstwertiges Bit 

MAC Media Access Control Steuerung für Mediumzugriff  

MIB Management Information Base Informationsbasis zur Verwaltung 

MSB Most Significant Bit  höchstwertiges Bit 

NE Network Element  Netzwerkelement 

OSI Open System Interconnection systemunabhängige Kommunikation 

OSP Outside Plant außerhalb vom Gebäude 

OUI Organizationally Unique Identifier  eindeutige Organisationskennung 

PDU Protocol Data Unit Protokolldateneinheit 

PHY Physical  Bitübertragungsschicht 

POSIX Portable Operating System Interface portable Betriebssystemschnittstelle 

RF Radio Frequency Hochfrequenz 

RFC Request for Comment Kommentaranforderung 

RSVD Reserved reserviert 

SNMP Simple Network Management Protocol  einfaches Netzwerkverwaltungsprotokoll 

TOD Time-of-Day Uhrzeit  

UART Universal Asynchronous Receiver/Transmitter universeller asynchroner Sender/Empfänger 
(RS 232)  

UDP User Data-gram Protocol Anwender-Datagramm-Protokoll (RFC 786) 
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Vorwort 

Der Text der Internationalen Norm IEC 60728-7-2:2003, ausgearbeitet von dem �Technical Area 5: 
�Kabelnetze und Antennen für Fernsehsignale, Tonsignale und interaktive Dienste� von IEC TC 100 �Audio, 
video and multimedia systems and equipment�, wurde der formellen Abstimmung unterworfen und von 
CENELEC am 2004-12-01 ohne irgendeine Abänderung als EN 60728-7-2 angenommen. 

Nachstehende Daten wurden festgelegt: 

� spätestes Datum, zu dem die EN auf nationaler Ebene 
durch Veröffentlichung einer identischen nationalen 
Norm oder durch Anerkennung übernommen werden 
muss (dop): 2005-12-01 

� spätestes Datum, zu dem nationale Normen, die 
der EN entgegenstehen, zurückgezogen werden 
müssen (dow): 2007-12-01 

 

Anerkennungsnotiz 

Der Text der Internationalen Norm IEC 60728-7-2:2003 wurde von CENELEC ohne irgendeine Abänderung 
als Europäische Norm angenommen. 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________ 

 
CABLE NETWORKS FOR TELEVISION SIGNALS,  

SOUND SIGNALS AND INTERACTIVE SERVICES –  
 

Part 7-2: Hybrid Fibre Coax Outside Plant status monitoring –  
Media Access Control (MAC) layer specification 

 
 

FOREWORD 

1) 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. 

2) 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.  

3) 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. 

4) 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. 

5) 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. 

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

7) 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.  

8) 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. 

9) 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 60728-7-2 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 standard was submitted to the national committees for voting under the IEC Fast Track 
Procedure as the following documents: 

CDV Report on voting 

100/577/CDV 100/684/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 
2006. At this date, the publication will be  

  reconfirmed; 

  withdrawn; 

  replaced by a revised edition, or 

  amended. 

The following differences exist in some countries: 

The Japanese de facto standard (NCTEA S-006) concerning requirements for the HFC 
outside 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 for HFC cable networks used in Japan. 
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INTRODUCTION 

Standards of the IEC 60728 series deal with cable networks for television signals, sound 
signals and interactive services including equipment, systems and installations for 

  head-end reception, processing and distribution of television and sound signals and their 
associated data signals, and 

  processing, interfacing and transmitting all kinds of signals for interactive services  

using all applicable transmission media. 

All kinds of networks like 

  CATV-networks, 

  MATV-networks and SMATV-networks, 

  individual receiving networks, 

and all kinds of equipment, systems and installations installed in such networks, are within 
this scope. 

The extent of this standardization work is from the antennas, special signal source inputs to 
the head-end or other interface points to the network up to the system outlet or the terminal 
input, where no system outlet exists. 

The standardization of any user terminals (i.e. tuners, receivers, decoders, multimedia 
terminals, etc.) as well as any coaxial and optical cables and accessories therefore is 
excluded. 
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CABLE NETWORKS FOR TELEVISION SIGNALS,  
SOUND SIGNALS AND INTERACTIVE SERVICES –  

 
Part 7-2: Hybrid Fibre Coax Outside Plant status monitoring –  

Media Access Control (MAC) layer specification 
 
 

1 Scope  

This part of IEC 60728 specifies requirements for The Hybrid Fibre Coax (HFC) Outside Plant 
(OSP) Media Access Control (MAC) Layer. This standard is part of the series developed to 
support the design and implementation of interoperable management systems for evolving 
HFC cable networks. The HMS Media Access Control (MAC) layer specification describes the 
messaging and protocols implemented at the Data Link Layer (DLL), layer 2 in the 7 layer 
ISO-OSI reference model, that support reliable and efficient communications between HMS 
compliant transponders interfacing to managed OSP network elements (NEs) and a 
centralized head-end element (HE). 

This standard describes the MAC layer protocols that must be implemented between all 
Type 2 and Type 3 compliant OSP transponders on the HFC plant and the controlling 
equipment in the head-end to support bandwidth management and reliable communications. 
Any exceptions to compliance with this standard will be specifically noted herein as 
necessary. Refer to Table 1 for a full definition of the type classifications. 

Transponder type classifications referenced within the HMS series of standards are defined in 
Table 1. 

Table 1 – Transponder type classifications  

Type Description Application 

Type 0 
Refers to legacy transponder 
equipment, which is incapable of 
supporting the specifications 

This transponder interfaces with legacy network equipment 
through proprietary means.  

This transponder could be managed through the same 
management applications as the other types through 
proxies or other means at the head-end.  

Type 1 

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

This transponder interfaces with legacy network equipment 
through proprietary means.  

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

Type 2 
Refers to a stand-alone, compliant 
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.  

Type 3 
Refers to a stand-alone or embedded, 
compliant transponder.  

This transponder interfaces with network equipment 
designed to support the electrical specifications defined 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.  

2 Normative references 

None. 

Full document details: DIN EN 60728-7-2:2005-08

http://www.avadocuments.com/doc/din-en-60728-7-2-2005-08
http://www.avadocuments.com/doc/din-en-60728-7-2-2005-08


EN 60728-7-2:2005

9 

3 Terms, definitions and abbreviations 

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

3.1 Terms and definitions 

3.2  
data link layer (DLL) 
layer 2 in the Open System Interconnection (OSI) architecture; the layer that provides 
services to transfer data over the physical transmission link between open systems 

3.3  
forward spectrum 
pass band of frequencies in HFC cable systems with a lower edge of between 48 MHz and 
87,5 MHz, depending on the particular geographical area, and an upper edge that is typically 
in the range of 300 MHz to 860 MHz depending on implementation 

3.4  
full spectrum 
combined forward and return spectrums in HFC cable systems and excludes any guard band 

3.5  
guard band 
unused frequency band between the upper edge of the usable return spectrum and the lower 
edge of the usable forward spectrum in HFC cable systems 

3.6  
network element (NE) 
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 

3.7  
open system interconnection (OSI) 
a framework of the International Organization for Standardization (ISO) standards for 
communication between multi-vendor systems that organizes the communication process into 
seven different 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. Layers 7 through 4 deal with end-to-end communication between the message source 
and destination, and layers 3 through 1 deal with network functions 

3.8  
organizationally unique identifier (OUI) 
a 3-octet IEEE assigned identifier that can be used to generate universal LAN MAC addresses 
and protocol identifiers per ANSI/IEEE standard 802 for use in local and metropolitan area 
network applications 

3.9  
physical (PHY) layer 
layer 1 in the open system interconnection (OSI) architecture; the layer that provides services 
to transmit bits or groups of bits over a transmission link between open systems and which 
entails electrical, mechanical and handshaking procedures 

3.10  
return spectrum 
pass band of frequencies in HFC cable systems with a lower edge of 5 MHz and an upper 
edge that is typically in the range of 42 MHz to 65 MHz depending on the particular 
geographical area 
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3.11  
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 

3.12 Abbreviated terms 

CCITT Comité Consultatif International de Télégraphie et Téléphonie   
(ITU – International Telecommunication Union) 

CRC Cyclic Redundancy Code  

DLL Data Link Layer 

EMS Element Management System 

FCS Frame Check Sequence 

HE Head-end Element 

HEX Hexadecimal 

HFC Hybrid Fibre Coax 

HMS Hybrid Management Sub-Layer (defined in the standard) 

I/G Individual / group address bit 

IEEE Institute of Electrical and Electronics Engineers 

IP Internet Protocol 

ISO International Organization for Standardization  

LSB Least Significant Bit 

MAC Media Access Control 

MIB Management Information Base 

MSB Most Significant Bit  

NE Network Element  

OSI Open System Interconnection 

OSP Outside Plant 

OUI Organizationally Unique Identifier  

PDU Protocol Data Unit 

PHY Physical  

POSIX Portable Operating System Interface 

RF Radio Frequency 

RFC Request for Comment 

RSVD Reserved 

SNMP Simple Network Management Protocol  

TOD Time-of-Day 

UART Universal Asynchronous Receiver/Transmitter 

UDP User Data-gram Protocol 
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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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* The diplexer filter may be included as part of the network element to which the
transponder interfaces, or it may be added separately by the network operator.

CB A

IEC   2293/03
 

Figure 1 – Reference architecture diagram  

All quantities relating to forward channel transmission or reverse channel reception are 
measured 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 Media access control layer specification 

5.1 Overview 

This clause describes the MAC protocol. Some of the MAC protocol features include: 

  support for transaction-based message exchange over the HFC forward and return RF 
channels. Transactions can be initiated by either the HE or the NE; support for transport of 
multiple network PDU types over the HFC forward and return RF channels including, but 
not limited to, IP over serial and SNMP over serial; 

  extensions provided to support future transport of other network PDU types; 

  efficient use of HFC forward and return RF spectrum through central HE management of 
NE transmission opportunities. 

5.1.1 Definitions and conventions 

5.1.1.1 Separate forward and return channels 

The one-way communication channel from the HE to a managed OSP NE is referred to as the 
forward channel. The one-way communication channel from a managed OSP NE to the HE is 
referred to as the return channel. Both the forward and the return channels are placed on 
specific centre frequencies. The forward and return channels’ centre frequencies are different. 
Since the NEs only listen to the forward channel, they cannot listen to return channel 
transmissions from other NEs. This channel separation is a result of the sub-band split 
between the forward and return portions of the typical HFC plant spectrum. 
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5.1.1.2 Single forward and return path channels per MAC layer domain 

To keep management of carrier frequencies simple, each status monitoring system has a 
single forward channel and a single return channel. This does not preclude the use of multiple 
monitoring systems, each with its own individual forward and return RF channels. 

A MAC layer domain consists of a single forward RF channel and a single return RF channel 
over which a single MAC layer bandwidth allocation and management protocol operates. It 
includes a centralized HE and multiple compliant transponders interfacing to managed OSP 
NEs. The centralized HE may support multiple HMS-based status monitoring systems, i.e. 
multiple MAC layer domains. Each OSP NE must only access a single forward channel and its 
associated single return channel, i.e. it must only operate within a single HMS MAC layer 
domain. 

5.1.1.3 Network element (NE) term usage 

The HMS MAC layer supports bandwidth management and reliable communications between 
a HE and multiple compliant transponders that interface to managed OSP NEs. Throughout 
this standard, the terms “compliant transponder”, “transponder”, and “NE” are used 
interchangeably when describing the MAC processes that support the exchange of data or 
other information between two or more entities at the DLL. 

5.1.1.4 Packet  

A packet is a unit of data exchanged between the HE and any of a number of managed OSP 
NEs at the DLL. Packets are strings of bytes that can be sent contiguously or be separated by 
periods of silence. Document Outside Plant Status Monitoring – Physical (PHY) Layer 
Specification describes specific byte transmission modes that must be implemented in both 
forward and return channels. A MAC packet consists of a MAC header, a variable-length 
payload, and a frame check sequence (see 5.3). 

5.1.1.5 Most significant byte 

Unless otherwise specified, it is assumed throughout this standard that the left-most entry in 
any numeric value is the most significant, i.e. for the address represented as 12-34-56-78-9A-
BC the left-most entry ‘12’ is the most significant value. 

5.1.1.6 Byte number representation 

Throughout this standard, bits labelled ‘0’ are the least significant bits (LSBs) and bits 
labelled ‘7’ are the most significant bits (MSBs). The bits in a given byte will be described with 
bit 7 (MSB) at the left and bit 0 (LSB) at the right. This convention has been adopted for 
presentation purposes only and has no effect on the actual bit transmission order. Bit 
transmission order details are provided in 5.2 of this standard. 

5.1.1.7 Reserved bits 

A number of bits are indicated with the word “Reserved” or the abbreviation “RSVD” in the 
various MAC packets described in this standard. Any receiving NE must ignore these bits 
when implementing this version of the MAC protocol. 

5.2 MAC packet transport 

5.2.1 Byte transmission format 

Bytes transmitted over both forward and return channels are ten bits in length. They contain 
one start bit, eight bits of data, and one stop bit. The start bit has the binary value ‘0’, and the 
stop bit has the binary value ‘1.’ 
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