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Intellectual Property Rights 
IPRs essential or potentially essential to the present document may have been declared to ETSI. The information 
pertaining to these essential IPRs, if any, is publicly available for ETSI members and non-members and can be found 
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETSI in 
respect of ETSI standards", which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web 
server (http://webapp.etsi.org/IPR/home.asp). 

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee 
can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web 
server) which are, or may be, or may become, essential to the present document. 

Foreword 
This draft European Standard (EN) has been produced by ETSI Technical Committee Access, Terminals, Transmission 
and Multiplexing (ATTM) and is now submitted for the Public Enquiry phase of the ETSI standards Two-step Approval 
Procedure. 

The present document is part 2 of a multi-part deliverable. Full details of the entire series can be found in part 1 [i.4]. 
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1 Scope 

1.1 Introduction and Purpose 
The present document is part of a series that defines the third generation of high-speed data-over-cable systems. This 
series was developed for the benefit of the cable industry and includes contributions by operators and vendors from 
North America, Europe and other regions. 

There are differences in the cable spectrum planning practices adopted for different networks in the world. Therefore, 
two options for physical layer technology are included, which have equal priority and are not required to be 
interoperable. One technology option is based on the downstream multi-program television distribution that is deployed 
in North America using 6 MHz channelling. The other technology option is based on the corresponding European 
multi-program television distribution. Both options have the same status, notwithstanding that the document structure 
does not reflect this equal priority. The first of these options is defined in clauses 4 and 6, whereas the second is defined 
by replacing the content of those clauses with the content of annex B. Correspondingly, [17] and [1] apply only to the 
first option and [3] only to the second. Compliance with the present document requires compliance with the one or the 
other of these implementations, not with both. It is not required that equipment built to one option shall interoperate 
with equipment built to the other. 

These optional physical-layer technologies allow operators flexibility in mandated areas of operation, including any 
frequency planning, EMC (electromagnetic compatibility) and safety requirements. For example, the 6 MHz 
downstream based option defined in clauses 5 and 6 might be deployable within an 8 MHz channel plan. Compliance 
with frequency planning and EMC requirements is not covered by this specification and remains the operators' 
responsibility. In this respect, [13] and [14] are relevant to North America and [i.1], [5], [7], [8], [6], [9], [10] and [11] 
are relevant to the European Union. 

Backwards compatibility with earlier versions of that technology [12] is only ensured within the same technology 
options referred to above and not between the two options. 

1.2 Requirements 
Throughout the present document, the words that are used to define the significance of particular requirements are 
capitalized. These words are: 

"MUST" This word means that the item is an absolute requirement of this specification. 
"MUST NOT" This phrase means that the item is an absolute prohibition of this specification. 
"SHOULD" This word means that there may exist valid reasons in particular circumstances to 

ignore this item, but the full implications should be understood and the case carefully 
weighed before choosing a different course. 

"SHOULD NOT" This phrase means that there may exist valid reasons in particular circumstances 
when the listed behaviour is acceptable or even useful, but the full implications should 
be understood and the case carefully weighed before implementing any behaviour 
described with this label. 

"MAY" This word means that this item is truly optional. One vendor may choose to include the 
item because a particular marketplace requires it or because it enhances the product, 
for example; another vendor may omit the same item. 

 

The present document defines many features and parameters and a valid range for each parameter is usually specified. 
Equipment (CM and CMTS) requirements are always explicitly stated. Equipment must comply with all mandatory 
(MUST and MUST NOT) requirements to be considered compliant with this specification. Support of non-mandatory 
features and parameter values is optional. 

1.3 Conventions 
In this specification the following convention applies any time a bit field is displayed in a figure. The bit field should be 
interpreted by reading the figure from left to right, then, top to bottom, with the MSB being the first bit read and the 
LSB being the last bit read. 
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2 References 
References are either specific (identified by date of publication and/or edition number or version number) or 
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the 
reference document (including any amendments) applies. 

Referenced documents which are not found to be publicly available in the expected location might be found at 
http://docbox.etsi.org/Reference. 

NOTE: While any hyperlinks included in this clause were valid at the time of publication ETSI cannot guarantee 
their long term validity. 

2.1 Normative references 
The following referenced documents are necessary for the application of the present document. 

[1] CEA-542-C (February 2009): "Cable Television Channel Identification Plan". 

[2] Cable Television Laboratories, Inc., CM-SP-DTI-I05-081209 (December 2008): "Data-Over-
Cable Service Interface Specifications - Modular Headend Architecture - DOCSIS Timing 
Interface Specification". 

[3] ETSI EN 300 429 (V1.2.1): "Digital Video Broadcasting (DVB); Framing structure, channel 
coding and modulation for cable systems". 

[4] ETSI EN 302 878-3 (V1.1.1): "Access, Terminals, Transmission and Multiplexing (ATTM); Third 
Generation Transmission Systems for Interactive Cable Television Services - IP Cable Modems; 
Part 3: Downstream Radio Frequency Interface; DOCSIS 3.0". 

[5] CENELEC EN 60728-11 (2005): "Cable networks for television signals, sound signals and 
interactive services -- Part 11: Safety". 

[6] CENELEC EN 50083-10 (2002): "Cable networks for television signals, sound signals and 
interactive services -- Part 10: System performance for return paths". 

[7] CENELEC EN 50083-2 (2006): "Cable networks for television signals, sound signals and 
interactive services -- Part 2: Electromagnetic compatibility for equipment". 

[8] CENELEC EN 50083-7 (1996): "Cable networks for television signals, sound signals and 
interactive services -- Part 7: System performance". 

[9] CENELEC EN 60950-1 (2006): "Information technology equipment - Safety -- Part 1: General 
requirements". 

[10] CENELEC EN 61000-6-4 (2007): "Electromagnetic compatibility (EMC) -- Part 6-4: Generic 
standards - Emission standard for industrial environments". 

[11] CENELEC EN 61000-6-3 (2007): "Electromagnetic compatibility (EMC) -- Part 6-3: Generic 
standards - Emission standard for residential, commercial and light-industrial environments". 

[12] ETSI ES 202 488-2 (V1.1.1): "Access and Terminals (AT); Second Generation Transmission 
Systems for Interactive Cable Television Services - IP Cable Modems; Part 2: Radio frequency 
interface specification". 

[13] Code of Federal Regulations, Title 47: "Telecommunication, Part 15: Radio Frequency Devices". 

[14] Code of Federal Regulations, Title 47: "Telecommunication, Part 76: Multichannel Video and 
Cable Television Service". 

[15] ISO/IEC 13818-1 (2007): "Information technology -- Generic coding of moving pictures and 
associated audio information: Systems". 
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[16] ISO/IEC 61169-24 (2009): "Radio-frequency connectors - Part 24: Sectional specification - Radio 
frequency coaxial connectors with screw coupling, typically for use in 75 ohm cable networks 
(type F)". 

[17] ITU-T Recommendation J.83 (April 1997 - Annex B): "Digital multi-programme systems for 
television, sound and data services for cable distribution". 

[18] ETSI EN 302 878-4 (V1.1.0): "Access, Terminals, Transmission and Multiplexing (ATTM); Third 
Generation Transmission Systems for Interactive Cable Television Services - IP Cable Modems; 
Part 4: MAC and Upper Layer Protocols; DOCSIS 3.0". 

[19] Cable Television Laboratories, Inc., CM-SP-OSSIv3.0-I13-101008 (August 2010): "Data-Over-
Cable Service Interface Specifications - DOCSIS 3.0 - Operations Support System Interface 
Specification". 

[20] ANSI/SCTE 02 (2006): "Specification for "F" Port, Female Indoor". 

[21] Cable Television Laboratories, Inc., CM-SP-TEI-I06-100611 (June 2010): "Data-Over-Cable 
Service Interface Specifications - Business Services over DOCSIS - TDM Emulation Interface 
Specification". 

2.2 Informative references 
The following referenced documents are not necessary for the application of the present document but they assist the 
user with regard to a particular subject area. 

[i.1] ETSI EG 201 212 (V1.2.1): "Electrical safety; Classification of interfaces for equipment to be 
connected to telecommunication networks". 

[i.2] Cable Television Laboratories, Inc. (November 1994): "Digital Transmission Characterization of 
Cable Television Systems". 

NOTE: Available at http://www.cablelabs.com/downloads/digital_transmission.pdf. 

[i.3] NCTA Recommended Practices for measurements on Cable Television Systems - National Cable 
Television Association, Washington DC, 2nd Edition, revised October 1993. 

[i.4] ETSI EN 302 878-1: "Access, Terminals, Transmission and Multiplexing (ATTM); Third 
Generation Transmission Systems for Interactive Cable Television Services - IP Cable Modems; 
Part 1: General; DOCSIS 3.0". 

[i.5] IETF RFC 791: "Internet Protocol". 

[i.6] IETF RFC 2460: "Internet Protocol, Version 6 (IPv6) Specification". 

3 Definitions and abbreviations 

3.1 Definitions 
For the purposes of the present document, the following terms and definitions apply: 

active codes: set of spreading codes which carry information in an S-CDMA upstream. The complementary set, the 
unused codes, are idle and are not transmitted. Reducing the number of active codes below the maximum value of 128 
may provide advantages including more robust operation in the presence of coloured noise. 

allocation: group of contiguous mini-slots in a MAP which constitutes a single transmit opportunity 

availability: in cable television systems, availability is the long-term ratio of the actual RF channel operation time to 
scheduled RF channel operation time (expressed as a percent value) and is based on a Bit Error Rate (BER) assumption 
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Bandwidth Allocation Map (MAP): MAC Management Message that the CMTS uses to allocate transmission 
opportunities to cable modems (MAP) 

Bit Error Rate (BER): percentage of bits that have errors relative to the total number of bits received in a transmission, 
usually expressed as ten to a negative power 

burst: single continuous RF signal from the upstream transmitter, from transmitter on to transmitter off 

Cable Modem (CM): modulator-demodulator at subscriber locations intended for use in conveying data 
communications on a cable television system 

Cable Modem Termination System (CMTS): Cable modem termination system, located at the cable television system 
head-end or distribution hub, which provides complementary functionality to the cable modems to enable data 
connectivity to a wide-area network 

Capture Bandwidth (CBW): sum of the Tuning Bands in the TB List in MHz 

carrier hum modulation: peak-to-peak magnitude of the amplitude distortion relative to the RF carrier signal level due 
to the fundamental and low-order harmonics of the power-supply frequency 

Carrier-to-Noise Ratio (C/N) (CNR): ratio of signal power to noise power in the defined measurement bandwidth. For 
digital modulation, CNR = Es/No, the energy-per-symbol to noise-density ratio; the signal power is measured in the 
occupied bandwidth and the noise power is normalized to the modulation-rate bandwidth. For video, the measurement 
bandwidth is 4 MHz (C/N). 

channel: See RF Channel. 

channel bonding: logical process that combines the data packets received on multiple independent channels into one 
higher-speed data stream. Channel bonding can be implemented independently on upstream channels or downstream 
channels. 

chip: each of the 128 bits comprising the S-CDMA spreading codes 

chip rate: rate at which individual chips of the S-CDMA spreading codes are transmitted (1 280 kHz to 5 120 kHz), 
Es/No 

codeword: element of an error-correcting code used to detect and correct transmission errors 

codeword error rate: ratio of the number of uncorrectable code words to the total number of code words sent without 
errors, with corrected errors and with uncorrectable errors 

Composite Second Order beat (CSO): peak of the average level of distortion products due to second order 
nonlinearities in cable system equipment 

Composite Triple Beat (CTB): peak of the average level of distortion components due to third-order nonlinearities in 
cable system equipment 

cross-modulation: form of television signal distortion where modulation from one or more television channels is 
imposed on another channel or channels 

Customer Premises Equipment (CPE): equipment at the end user's premises; may be provided by the end user or the 
service provider 

Decibel-Millivolt (dBmV): dB measurement system wherein 0 dBmV is defined as 1 millivolt over 75 Ω 

Decibels (dB): unit to measure the relative levels of current, voltage or power. An increase of 3 dB indicates a doubling 
of power, an increase of 10 dB indicates a 10x increase in power and an increase of 20 dB indicates a 100x increase in 
power. 

demodulator module: physical entity in the CM that demodulates a block of one or more contiguous channels of a 
single bandwidth (6 MHz or 8 MHz) within the output from a single tuner 

distribution hub: location in a cable television network which performs the functions of a head-end for customers in its 
immediate area and which receives some or all of its television program material from a Master Head-end in the same 
metropolitan or regional area 
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