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NOTICE 
The Society of Cable Telecommunications Engineers (SCTE) Standards and Operational Practices 
(hereafter called “documents”) are intended to serve the public interest by providing specifications, test 
methods and procedures that promote uniformity of product, interoperability, interchangeability, best 
practices, and the long term reliability of broadband communications facilities. These documents shall not 
in any way preclude any member or non-member 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. 

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

NOTE: The user’s attention is called to the possibility that compliance with this document may require 
the use of an invention covered by patent rights. By publication of this document, no position is taken 
with respect to the validity of any such claim(s) or of any patent rights in connection therewith. If a patent 
holder has filed a statement of willingness to grant a license under these rights on reasonable and 
nondiscriminatory terms and conditions to applicants desiring to obtain such a license, then details may 
be obtained from the standards developer. SCTE shall not be responsible for identifying patents for which 
a license may be required or for conducting inquiries 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 
document 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 https://scte.org. 

 
All Rights Reserved 

© 2024 Society of Cable Telecommunications Engineers, Inc.  
140 Philips Road 
Exton, PA 19341 
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Document Tags 
 
☐ Specification ☐ Checklist ☐ Facility 

☒ Test or Measurement ☐ Metric ☐ Access Network 

☐ Architecture or Framework ☐ Cloud ☐ Customer Premises 

☐ Procedure, Process or Method   

 

Document Release History 
 

Release Date 
SCTE 293-1 2024 8/12/24 

Note: Standards that are released multiple times in the same year use: a, b, c, etc. to indicate normative 
balloted updates and/or r1, r2, r3, etc. to indicate editorial changes to a released document after the year.  

Full document details: SCTE 293-1 2024

http://www.avadocuments.com/doc/scte-293-1-2024
http://www.avadocuments.com/doc/scte-293-1-2024


SCTE 293-1 2024   

SCTE INDUSTRY REFERENCE  © 2024 SCTE 4 

Table of Contents 
Title Page Number 
NOTICE ......................................................................................................................................................... 2 
Document Tags ............................................................................................................................................. 3 
Document Release History ........................................................................................................................... 3 
Table of Contents .......................................................................................................................................... 4 

1. Introduction .......................................................................................................................................... 6 
1.1. Executive Summary ............................................................................................................... 6 
1.2. Scope ..................................................................................................................................... 6 
1.3. Benefits .................................................................................................................................. 6 
1.4. Intended Audience ................................................................................................................. 6 
1.5. Areas for Further Investigation or to be Added in Future Versions ........................................ 6 

2. Useful References ............................................................................................................................... 6 
2.1. SCTE References .................................................................................................................. 6 
2.2. Standards from Other Organizations ..................................................................................... 6 
2.3. Other Published Materials ...................................................................................................... 6 

3. Abbreviations and Definitions .............................................................................................................. 7 
3.1. Abbreviations.......................................................................................................................... 7 
3.2. Definitions ............................................................................................................................... 7 

4. The Decibel ......................................................................................................................................... 9 
4.1. It’s All About the Ratios .......................................................................................................... 9 
4.2. Putting the Decibel to Work .................................................................................................. 10 

4.2.1. Loss (Attenuation) ................................................................................................ 11 
4.2.2. Gain ...................................................................................................................... 11 
4.2.3. Return Loss .......................................................................................................... 11 
4.2.4. Isolation ................................................................................................................ 12 
4.2.5. Carrier-to-Noise Ratio .......................................................................................... 12 
4.2.6. Modulation Error Ratio ......................................................................................... 13 

4.3. Signal Level .......................................................................................................................... 13 
4.4. When Things Change .......................................................................................................... 15 
4.5. Power Addition and Total Power .......................................................................................... 15 
4.6. Common Appended Suffixes ............................................................................................... 16 

5. Conclusion ......................................................................................................................................... 17 
 Logarithms ........................................................................................................... 18 

 Logarithms ......................................................................................................................................... 18 
 How to Calculate Base-2 Logarithms .................................................................. 19 

 Base-10 Logarithm Method ............................................................................................................... 19 
 Natural Logarithm Method ................................................................................................................. 19 

 
List of Figures 

Title Page Number 
Figure 1 - Insertion loss of a two-way splitter is measured between the input port and one of the output 

ports, while the other port is terminated. ............................................................................................. 11 
Figure 2 - The gain of this amplifier is 40 dBmV - 20 dBmV = 20 dB. ........................................................ 11 
Figure 3 - Return loss in this example is 30 dBmV - 12 dBmV = 18 dB. .................................................... 12 
Figure 4 - Port-to-port isolation in this example is 30 dBmV - 5 dBmV = 25 dB. ........................................ 12 

Full document details: SCTE 293-1 2024

http://www.avadocuments.com/doc/scte-293-1-2024
http://www.avadocuments.com/doc/scte-293-1-2024


SCTE 293-1 2024   

SCTE INDUSTRY REFERENCE  © 2024 SCTE 5 

Figure 5 - RF CNR measurement, as detected in the test equipment's resolution bandwidth. .................. 13 
Figure 6 - The RxMER in the constellation on the left is 27.5 dB, and the symbol points are fairly close 

together. The constellation on the right shows the symbol points spread out, and the RxMER is 
19.0 dB. ............................................................................................................................................... 13 

Figure 7 - Signal level measurement: dB or dBmV? (Image courtesy of Sunrise Telecom) ...................... 14 
 

List of Tables 
Title Page Number 
Table 1 - Decibels versus power ratio. ........................................................................................................ 10 
Table 2 - Commonly used decibel references. ........................................................................................... 16 
  

Full document details: SCTE 293-1 2024

http://www.avadocuments.com/doc/scte-293-1-2024
http://www.avadocuments.com/doc/scte-293-1-2024


SCTE 293-1 2024   

SCTE INDUSTRY REFERENCE  © 2024 SCTE 6 

1. Introduction 

1.1. Executive Summary 

This document is one in a series of technical monographs providing a high-level overview of a given 
topic. Here, the decibel is discussed. 

1.2. Scope 

The foundation of much of the mathematics of cable is the decibel, which is a logarithmic-based 
expression of the ratio between two values of a physical quantity, typically power or intensity. An 
understanding of the decibel is important, in large part because of its use as the basis for parameters such 
as loss (attenuation), gain, signal level, carrier-to-noise ratio, and more. 

1.3. Benefits 

The material in this document can be used as part of technical training programs, a tutorial for individuals 
seeking a high-level understanding of the decibel, and/or a refresher for those who may have forgotten 
some of the fundamentals of the topic. 

1.4. Intended Audience 

The intended audience for this document includes technical personnel from installers to engineers. The 
material is also suitable for those new to the cable industry. 

1.5. Areas for Further Investigation or to be Added in Future Versions 

Given the introductory nature of the content of this document, it is not anticipated that additional material 
will need to be investigated or added in future versions. 

2. Useful References 
The following documents might provide valuable information to the reader but are not required when 
complying with this document. 

2.1. SCTE References 

[SCTE 03] ANSI/SCTE 03 2022, Test Method for Coaxial Cable Structural Return Loss 

[SCTE 270] SCTE 270 2021r1, Mathematics of Cable 

[DOCSIS31] Data-Over-Cable Service Interface Specifications DOCSIS® 3.1 Physical Layer 
Specification, CM-SP-PHYv3.1-I20-230419. Cable Television Laboratories 

2.2. Standards from Other Organizations 

No informative references are applicable. 

2.3. Other Published Materials 

[Hranac] “The Wise and Mighty Decibel,” by Ron Hranac. Broadband Library, Summer 2017 
(https://broadbandlibrary.com/wise-and-mighty-decibel/) 
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