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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.
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Exton, PA 19341

AMERICAN NATIONAL STANDARD © 2021 SCTE 1



ANSI/SCTE 49 2011 (R2021)

1.0 DOCUMENT TYPES AND TAGS
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2.0 DOCUMENT RELEASE HISTORY

Release Date
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SCTE 49 2007 6/8/2007
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Note: This document is a reaffirmation of SCTE 49 2011. No substantive changes have been
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3.0 SCOPE

The method described in this procedure provides a means to measure the velocity of
propagation (Vp), in coaxial cables. This method is for use with cables having low-loss
dielectrics as noted in ANSI/SCTE 15 and ANSI/SCTE 74 that have relative permittivity

nearly constant with frequency.
4.0 NOTES

4.1 Errors associated with this test are based on two factors, the frequency
measurement and the sample length. The published accuracy of the Network
Analyzer is specified as less than 0.05%. Physical measurements are to be made
to within 0.1% accuracy or less. This is approximately equal to 1/4 inch in twenty
feet. The resultant Vp accuracy will be approximately 2%.

4.2 This procedure uses the network analyzer RF output to measure the electrical
length of the sample. This is accomplished by connecting the cable between the
output and detector ports of the analyzer using appropriate size test connectors.
(See Diagram 1)

4.3 Accurately cutting the sample length is essential for the accuracy of the test.

Diagram 1

ES070B/S071B

M{m-N{m) Cable

Figure 1 — Network Analyzer and DUT
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5.0

6.0

7.0

METHOD

5.1

Equipment

3.1.1 Agilent E5071B ENA Series Network Analyzer or equivalent
3.1.2  Agilent 11852B 50 Ohm to 75 Ohm Low Loss Pad or equivalent
3.1.3 Applicable precision test connectors

3.1.4 Tape Measure

SAMPLE PREPARATION

6.1

6.2

Obtain a sample of cable 25 £ 1 feet in length; prepare one end of the cable to be
tested for connector acceptance. At each cable end, stretch the sample straight and
lay on floor maintaining tension. Beginning from the dielectric of the prepared
end, measure 20 feet and cut the cable creating an open circuit. (Depending on
the connector type the dielectric length shall be cut to maintain the 20 foot + 0.25
in.). The physical measurement of the sample is critical for the accuracy of this
procedure. Use the remaining cable to measure and prepare a 12 £+ 0.125 inch or

1 foot sample (see 2.1 Notes).

Attach proper precision test connectors to the test leads of the analyzer.

TEST PROCEDURE

7.1

7.2

Set up the ENA E5071B (or equivalent) analyzer for a Log Magnitude (Log Mag)
measurement with linear frequency sweep type. The bandwidth should be set
from 5 to 1002 MHz and the Sweep Setup Number of Points set at 201 for the
measurement.

Use the 1-foot sample to perform a “Thru” response calibration measurement
between the test leads and connectors. This method includes the test connectors
as part of the calibration.
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7.3 Place the 20 foot sample between connectors of the test leads. With a marker at

the middle of the trace, set the display to Delay to view the electrical length. (See
Diagram 2)

Diagram 2
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Figure 2 — S21 Delay Measurement
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7.4  Determine the velocity of propagation (Vp) of the sample by using the following
formula.

Vp = (19/PD(s))/ (9.84*10%)
Vp % = Vp*100
Where: 19 =20ft. CUT — 1ft. Calibration sample
PD = S21 Propagation Delay at 497.5 MHz

9.84%* 108% = Speed of light in a vacuum in ft/sec

8.0 REPORT
Report the following:
8.1 Date
8.2 Specimen Identification (Type, Lot No., reel no., etc.)
8.3  PD time measurement of the sample in seconds

8.4  Vp (%Velocity of Propagation)
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