
 
 

 

 
 

 

Society of Cable 
Telecommunications 
Engineers 
 

 

 
 
 
 

ENGINEERING COMMITTEE 
Hybrid Management Sub-Layer Subcommittee 

 
 
 

AMERICAN NATIONAL STANDARD 
 
 
 

ANSI/SCTE 25-2 2002 
(Formerly HMS 004) 

 
 
 
 
 
Hybrid Fiber Coax Outside Plant Status Monitoring – 
Media Access Control (MAC) Layer Specification v1.0  

 
 
 
 
 
 

This is a preview of "ANSI/SCTE 25-2 2001 ...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/SCTE/ANSISCTE252001formerlyHMS004?source=preview


 
 

 

NOTICE 
 

The Society of Cable Telecommunications Engineers (SCTE) Standards are intended to serve the 
public interest by providing specifications, test methods and procedures that promote uniformity 
of product, interchangeability and ultimately the long term reliability of broadband 
communications facilities. These documents shall not in any way preclude any member or 
nonmember of SCTE from manufacturing or selling products not conforming to such documents, 
nor shall the existence of such standards preclude their voluntary use by those other than SCTE 
members, whether used domestically or internationally. 

 

SCTE assumes no obligations or liability whatsoever to any party who may adopt the Standards. 
Such adopting party assumes all risks associated with adoption of these Standards or 
Recommended Practices, and accepts full responsibility for any damage and/or claims arising 
from the adoption of such Standards or Recommended Practices. 

 

Attention is called to the possibility that implementation of this standard may require use of 
subject matter covered by patent rights. By publication of this standard, no position is taken with 
respect to the existence or validity of any patent rights in connection therewith. SCTE shall not 
be responsible for identifying patents for which a license may be required or for conducting 
inquires into the legal validity or scope of those patents that are brought to its attention. 

 

Patent holders who believe that they hold patents which are essential to the implementation of 
this standard have been requested to provide information about those patents and any related 
licensing terms and conditions.  Any such declarations made before or after publication of this 
document are available on the SCTE web site at http://www.scte.org.  

 

 

All Rights Reserved 

 

© Society of Cable Telecommunications Engineers, Inc. 

140 Philips Road 

Exton, PA  19341 

 

This is a preview of "ANSI/SCTE 25-2 2001 ...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/SCTE/ANSISCTE252001formerlyHMS004?source=preview


SCTE HMS MAC 
Hybrid Management Sub-Layer Media Access Control (MAC) Layer Specification v1.0 

 

ii 

TABLE OF CONTENTS 

LIST OF FIGURES ..................................................................................................................... V 

LIST OF TABLES ......................................................................................................................VI 

DOCUMENT HISTORY ......................................................................................................... VII 

1 INTRODUCTION................................................................................................................. 1 
1.1 SCOPE .............................................................................................................................. 1 
1.2 TRANSPONDER TYPE CLASSIFICATIONS ........................................................................... 1 
1.3 HMS REFERENCE ARCHITECTURE FORWARD AND RETURN CHANNEL SPECIFICATIONS . 3 
1.4 HMS SPECIFICATION DOCUMENTS.................................................................................. 4 

2 MEDIA ACCESS CONTROL LAYER SPECIFICATION............................................. 5 
2.1 INTRODUCTION ................................................................................................................ 5 

2.1.1 Overview ................................................................................................................. 5 
2.1.2 Definitions and Conventions................................................................................... 5 

2.1.2.1 Separate Forward and Return Channels.............................................................. 5 
2.1.2.2 Single Forward and Return Path Channels per MAC Layer Domain................. 5 
2.1.2.3 Network Element (NE) Term Usage................................................................... 6 
2.1.2.4 Packet.................................................................................................................. 6 
2.1.2.5 Most Significant Byte ......................................................................................... 6 
2.1.2.6 Byte Number Representation.............................................................................. 6 
2.1.2.7 Reserved Bits ...................................................................................................... 6 

2.2 MAC PACKET TRANSPORT.............................................................................................. 7 
2.2.1 Byte Transmission Format...................................................................................... 7 
2.2.2 Byte Transmission Order ........................................................................................ 7 
2.2.3 Bit Transmission Order........................................................................................... 7 
2.2.4 Transmission Timing............................................................................................... 7 

2.2.4.1 Forward Channel Packets ................................................................................... 7 
2.2.4.1.1 Timing........................................................................................................... 7 

2.2.4.2 Return Channel Packets ...................................................................................... 8 
2.2.4.2.1 Front Porch.................................................................................................... 8 
2.2.4.2.2 Timing........................................................................................................... 8 

2.3 MAC PACKET STRUCTURE.............................................................................................. 8 
2.3.1 Synch ....................................................................................................................... 8 
2.3.2 Control .................................................................................................................... 9 

2.3.2.1 Protocol (Bits 3:0)............................................................................................... 9 
2.3.2.2 RSVDx (Bits 7:4)................................................................................................ 9 

2.3.3 Address.................................................................................................................. 10 
2.3.3.1 Unicast .............................................................................................................. 11 
2.3.3.2 Broadcast........................................................................................................... 11 
2.3.3.3 Multicast ........................................................................................................... 11 

2.3.4 Sequence ............................................................................................................... 11 
2.3.4.1 MSGSEQ (Bits 6:0) .......................................................................................... 12 

This is a preview of "ANSI/SCTE 25-2 2001 ...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/SCTE/ANSISCTE252001formerlyHMS004?source=preview


SCTE HMS MAC 
Hybrid Management Sub-Layer Media Access Control (MAC) Layer Specification v1.0 

 

iii 

2.3.4.2 SYN (Bit 7) ....................................................................................................... 13 
2.3.5 Length ................................................................................................................... 13 
2.3.6 Payload ................................................................................................................. 14 
2.3.7 Frame Check Sequence (FCS) .............................................................................. 14 

2.4 MAC PACKET DELIMITERS ........................................................................................... 14 
2.4.1 Packet Start ........................................................................................................... 14 
2.4.2 Packet End ............................................................................................................ 14 
2.4.3 Synch Byte Padding .............................................................................................. 15 

2.5 MAC PROTOCOL DATA UNITS (PDUS) ......................................................................... 16 
2.5.1 NAK....................................................................................................................... 17 
2.5.2 ACK....................................................................................................................... 17 
2.5.3 STATRQST ............................................................................................................ 18 
2.5.4 STATRESP ............................................................................................................ 18 

2.5.4.1 CHNLRQST (Bit 0).......................................................................................... 19 
2.5.4.2 CNTNRM (Bit 1).............................................................................................. 19 
2.5.4.3 CNTCUR (Bit 2)............................................................................................... 19 
2.5.4.4 MAJOR (Bit 3) ................................................................................................. 19 
2.5.4.5 MINOR (Bit 4).................................................................................................. 20 
2.5.4.6 RSVDx (Bit 7:5) ............................................................................................... 20 

2.5.5 TALKRQST ........................................................................................................... 20 
2.5.6 TALK..................................................................................................................... 21 
2.5.7 CONTMODE......................................................................................................... 21 

2.5.7.1 CONTMODE:MODE....................................................................................... 22 
2.5.7.2 CONTMODE:DURATION.............................................................................. 23 

2.5.8 REG_REQ............................................................................................................. 24 
2.5.9 SET_ADDR ........................................................................................................... 24 
2.5.10 REG_END............................................................................................................. 25 

2.5.10.1 REG_END:STATUS .................................................................................... 25 
2.5.10.2 REG_END:TOD........................................................................................... 26 

2.5.11 CHNLDESC .......................................................................................................... 26 
2.5.12 INVCMD ............................................................................................................... 27 

2.5.12.1 INVCMD:REASON ..................................................................................... 28 
2.5.13 TIME ..................................................................................................................... 28 

2.5.13.1 TIME:TOD ................................................................................................... 28 

3 MAC PROTOCOL OPERATION.................................................................................... 29 
3.1 NON-VOLATILE PARAMETERS ....................................................................................... 29 
3.2 DUPLEX CAPABILITIES................................................................................................... 29 
3.3 PACKET PRIORITIES ....................................................................................................... 29 
3.4 PACKET RECEPTION ....................................................................................................... 29 
3.5 NE RESPONSES .............................................................................................................. 30 

3.5.1 NE Processing Times – Broadcast and Multicast Messages ................................ 30 
3.5.2 NE Response Times – Unicast Messages.............................................................. 30 

3.6 MESSAGE SEQUENCE NUMBERS AND TRANSACTION SYNCHRONIZATION...................... 30 
3.7 SOLICITED MESSAGES.................................................................................................... 31 
3.8 AUTONOMOUS (UNSOLICITED) MESSAGES .................................................................... 32 

3.8.1 NE Contention State.............................................................................................. 32 

This is a preview of "ANSI/SCTE 25-2 2001 ...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/SCTE/ANSISCTE252001formerlyHMS004?source=preview


SCTE HMS MAC 
Hybrid Management Sub-Layer Media Access Control (MAC) Layer Specification v1.0 

 

iv 

3.8.2 Collisions .............................................................................................................. 33 
3.8.3 HE Collision Detection ......................................................................................... 33 
3.8.4 NE Collision Indication ........................................................................................ 34 
3.8.5 Backoff Algorithm ................................................................................................. 34 
3.8.6 Backoff State Machine Description ...................................................................... 34 
3.8.7 Backoff Reset......................................................................................................... 35 
3.8.8 Parameters............................................................................................................ 36 

3.9 RETURN CHANNEL TRANSMISSIONS .............................................................................. 36 
3.10 MAC STATE MACHINES ................................................................................................ 38 

3.10.1 Contention State Machine..................................................................................... 38 
3.10.2 Backoff State Machine .......................................................................................... 39 

REFERENCES............................................................................................................................ 40 

APPENDIX A. OPERATIONAL DETAILS ...................................................................... 41 
A.1 INTRODUCTION .............................................................................................................. 41 
A.2 TIME OF DAY................................................................................................................. 41 

A.2.1 Integer Representation.......................................................................................... 41 
A.3 FIRMWARE DOWNLOADS ............................................................................................... 41 
A.4 NE ADDRESSING............................................................................................................ 41 

A.4.1 Direct Addressing Using Individual IP Address................................................... 41 
A.4.2 Proxy Addressing Using Common IP Address ..................................................... 42 

A.5 ALARM PROCESSING HMS MAC PROTOCOL ................................................................ 42 
A.5.1 Managed Parameter Properties ........................................................................... 42 
A.5.2 Alarm Thresholds and Operation ......................................................................... 44 
A.5.3 Alarms MIB Information....................................................................................... 45 
A.5.4 NE Alarm Processing............................................................................................ 45 
A.5.5 Alarm Notification and Retrieval.......................................................................... 45 
A.5.5.1 Notification – Polled Mode................................................................................... 46 
A.5.5.2 Notification – Contention Mode............................................................................ 46 
A.5.5.3 Retrieval................................................................................................................ 46 
A.5.5.4 Alarm and Message Flows.................................................................................... 47 

A.6 AUTOMATIC CHANNEL DISCOVERY............................................................................... 49 
A.7 AUTO-REGISTRATION .................................................................................................... 49 
A.8 CONFIGURATION CHANGES AND SNMP TRAP GENERATION......................................... 51 

APPENDIX B. GLOSSARY................................................................................................. 53 

APPENDIX C. LIST OF ACRONYMS .............................................................................. 55 

This is a preview of "ANSI/SCTE 25-2 2001 ...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/SCTE/ANSISCTE252001formerlyHMS004?source=preview


SCTE HMS MAC 
Hybrid Management Sub-Layer Media Access Control (MAC) Layer Specification v1.0 

 

v 

LIST OF FIGURES 

FIGURE 1:  HMS REFERENCE ARCHITECTURE DIAGRAM ......................................................3 
FIGURE 2:  BIT TRANSMISSION ORDER ....................................................................................7 
FIGURE 3:  MAC PACKET STRUCTURE....................................................................................8 
FIGURE 4:  MAC HEADER CONTROL BYTE – BIT DEFINITION ..............................................9 
FIGURE 5:  MAC HEADER SEQUENCE BYTE – BIT DEFINITION...........................................12 
FIGURE 6:  MAC PDU STRUCTURE.......................................................................................16 
FIGURE 7:  STATRESP STATUS BYTE – BIT DEFINITION.................................................18 
FIGURE 8:  RETURN CHANNEL TRANSMISSION PERMITTED .................................................37 
FIGURE 9:  CONTENTION STATE DIAGRAM ...........................................................................38 
FIGURE 10:  BACKOFF STATE DIAGRAM................................................................................39 
FIGURE 11:  SCTE HMS PROPERTY MIB USAGE................................................................43 

 

This is a preview of "ANSI/SCTE 25-2 2001 ...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/SCTE/ANSISCTE252001formerlyHMS004?source=preview


SCTE HMS MAC 
Hybrid Management Sub-Layer Media Access Control (MAC) Layer Specification v1.0 

 

vi 

LIST OF TABLES 

TABLE 1:  TRANSPONDER TYPE CLASSIFICATIONS .................................................................2 
TABLE 2:  HMS DOCUMENT FAMILY ......................................................................................4 
TABLE 3:  GENERIC MAC PACKET STRUCTURE .....................................................................8 
TABLE 4:  PROTOCOL FIELD VALUES ......................................................................................9 
TABLE 5:  MAC PDUS............................................................................................................16 
TABLE 6:  POSSIBLE MAC PROTOCOL TRANSACTIONS........................................................17 
TABLE 7:  NAK PDU FORMAT ..............................................................................................17 
TABLE 8:  ACK PDU FORMAT ..............................................................................................17 
TABLE 9:  STATRQST PDU FORMAT ..................................................................................18 
TABLE 10:  STATRESP PDU FORMAT.................................................................................18 
TABLE 11:  CHNLRQST BIT SETTINGS................................................................................19 
TABLE 12:  CNTNRM BIT SETTINGS ....................................................................................19 
TABLE 13:  CNTCUR BIT SETTINGS .....................................................................................19 
TABLE 14:  MAJOR BIT SETTINGS .......................................................................................20 
TABLE 15:  MINOR BIT SETTINGS........................................................................................20 
TABLE 16:  TALKRQST PDU FORMAT ...............................................................................20 
TABLE 17:  TALK PDU FORMAT ..........................................................................................21 
TABLE 18:  CONTMODE PDU FORMAT .............................................................................22 
TABLE 19:  CONTMODE:MODE SETTINGS .......................................................................22 
TABLE 20:  NE MESSAGE RETRIEVAL EXAMPLE ..................................................................23 
TABLE 21:  REG_REQ PDU FORMAT ..................................................................................24 
TABLE 22:  SET_ADDR PDU FORMAT ................................................................................24 
TABLE 23:  REG_END PDU FORMAT ..................................................................................25 
TABLE 24:  REG_END:STATUS SETTINGS.........................................................................26 
TABLE 25:  CHNLDESC PDU FORMAT ...............................................................................27 
TABLE 26:  INVCMD PDU FORMAT ....................................................................................27 
TABLE 27:  INVCMD:REASON CODES...............................................................................28 
TABLE 28:  TIME PDU FORMAT...........................................................................................28 
TABLE 29:  NON-VOLATILE PARAMETERS ............................................................................29 
TABLE 30:  MAC SEQUENCE FIELD EXAMPLE (NON-CONTENTION MODE) .......................31 
TABLE 31:  CONTENTION STATE SETTINGS VERSUS FORWARD CHANNEL PACKETS ..........33 
TABLE 32:  BACKOFF STATE MACHINE PARAMETERS..........................................................36 
TABLE 33:  HMS PROPERTIES ...............................................................................................44 
TABLE 34:  ALARM NOTIFICATION AND RETRIEVAL – POLLED MODE................................47 
TABLE 35:  ALARM NOTIFICATION AND RETRIEVAL – CONTENTION MODE .......................48 
TABLE 36:  AUTO-REGISTRATION IMPLEMENTATION EXAMPLE .........................................51 
 

This is a preview of "ANSI/SCTE 25-2 2001 ...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/SCTE/ANSISCTE252001formerlyHMS004?source=preview


SCTE HMS MAC 
Hybrid Management Sub-Layer Media Access Control (MAC) Layer Specification v1.0 

 

vii 

DOCUMENT HISTORY 

Status: Proposed Preliminary Adopted Approved 

Owner: SCTE Hybrid Management Sub-Layer Subcommittee 

History:  

v1.0 

6-25-01 

7-30-01 

 
 
! Released to HMS Subcommittee for consensus body balloting. 
 
! Adopted by HMS Subcommittee after consensus body balloting. 

v1.0 

9-28-01 

 
 
! Released to SCTE Engineering Committee for consensus balloting. 
 

  

  

 

 

This is a preview of "ANSI/SCTE 25-2 2001 ...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/SCTE/ANSISCTE252001formerlyHMS004?source=preview


SCTE HMS MAC 
Hybrid Management Sub-Layer Media Access Control (MAC) Layer Specification v1.0 

 

1 

 

1 Introduction 

The Hybrid Fiber Coax (HFC) Outside Plant (OSP) Media Access Control (MAC) Layer 
Specification is part of the suite of specifications developed by the Hybrid Management Sub-
Layer (HMS) subcommittee under the SCTE.  The purpose of the HMS specifications is 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 
headend element (HE).   

1.1 Scope  

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

1.2 Transponder Type Classifications  

Transponder type classifications referenced within the HMS suite of specifications are defined in 
Table 1.   
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