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NOTICE

TIA Engineering Standards and Publications are designed to serve the public interest through
eliminating misunderstandings between manufacturers and purchasers, facilitating
interchangeability and improvement of products, and assisting the purchaser in selecting and
obtaining with minimum delay the proper product for their particular need. The existence of
such Standards and Publications shall not in any respect preclude any member or non-member of
TIA from manufacturing or selling products not conforming to such Standards and Publications.
Neither shall the existence of such Standards and Publications preclude their voluntary use by
Non-TIA members, either domestically or internationally.

Standards and Publications are adopted by TIA in accordance with the American National
Standards Institute (ANSI) patent policy. By such action, TIA does not assume any liability to
any patent owner, nor does it assume any obligation whatever to parties adopting the Standard or
Publication.

This Standard does not purport to address all safety problems associated with its use or all
applicable regulatory requirements. It is the responsibility of the user of this Standard to
establish appropriate safety and health practices and to determine the applicability of regulatory
limitations before its use.

(From Standards Project No.3-2981-RV2, formulated under the cognizance of the TIA TR-42
Telecommunications Cabling Systems, TR-42.11 Subcommittee on Optical Systems).
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This document is copyrighted by the TIA.

Reproduction of these documents either in hard copy or soft copy (including
posting on the web) is prohibited without copyright permission. For copyright
permission to reproduce portions of this document, please contact TIA Standards
Department or go to the TIA website (www.tiaonline.org) for details on how to
request permission. Details are located at:
http://www.tiaonline.org/standards/catalog/info.cfm#copyright

OR

Telecommunications Industry Association
Standards & Technology Department
2500 Wilson Boulevard, Suite 300
Arlington, VA 22201 USA
+1(703)907-7700

Organizations may obtain permission to reproduce a limited number of copies by entering into a
license agreement. For information, contact:

IHS
15 Inverness Way East
Englewood, CO 80112-5704 or call
U.S.A. and Canada (1-800-525-7052)
International (303-790-0600)
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NOTICE OF DISCLAIMER AND LIMITATION OF LIABILITY

The document to which this Notice is affixed (the “Document”) has been prepared by one or more Engineering
Committees or Formulating Groups of the Telecommunications Industry Association (“TIA”). TIA is not the author
of the Document contents, but publishes and claims copyright to the Document pursuant to licenses and permission
granted by the authors of the contents.

TIA Engineering Committees and Formulating Groups are expected to conduct their affairs in accordance with the
TIA Engineering Manual (“Manual”), the current and predecessor versions of which are available at
http://www.tiaonline.org/standards/procedures/manuals/TIA’s function is to administer the process, but not the
content, of document preparation in accordance with the Manual and, when appropriate, the policies and procedures
of the American National Standards Institute (“ANSI”). TIA does not evaluate, test, verify or investigate the
information, accuracy, soundness, or credibility of the contents of the Document. In publishing the Document, TTA
disclaims any undertaking to perform any duty owed to or for anyone.

If the Document is identified or marked as a project number (PN) document, or as a standards proposal (SP)
document, persons or parties reading or in any way interested in the Document are cautioned that: (a) the Document
is a proposal; (b) there is no assurance that the Document will be approved by any Committee of TIA or any other
body in its present or any other form; (c) the Document may be amended, modified or changed in the standards
development or any editing process.

The use or practice of contents of this Document may involve the use of intellectual property rights (“IPR”),
including pending or issued patents, or copyrights, owned by one or more parties. TIA makes no search or
investigation for IPR. When IPR consisting of patents and published pending patent applications are claimed and
called to TIA’s attention, a statement from the holder thereof is requested, all in accordance with the Manual. TTA
takes no position with reference to, and disclaims any obligation to investigate or inquire into, the scope or validity
of any claims of IPR. TIA will neither be a party to discussions of any licensing terms or conditions, which are
instead left to the parties involved, nor will TIA opine or judge whether proposed licensing terms or conditions are
reasonable or non-discriminatory. TIA does not warrant or represent that procedures or practices suggested or
provided in the Manual have been complied with as respects the Document or its contents.

If the Document contains one or more Normative References to a document published by another organization
(“other SSO”) engaged in the formulation, development or publication of standards (whether designated as a
standard, specification, recommendation or otherwise), whether such reference consists of mandatory, alternate or
optional elements (as defined in the TIA Engineering Manual, 4" edition) then (i) TIA disclaims any duty or
obligation to search or investigate the records of any other SSO for IPR or letters of assurance relating to any such
Normative Reference; (ii) TIA’s policy of encouragement of voluntary disclosure (see Engineering Manual Section
6.5.1) of Essential Patent(s) and published pending patent applications shall apply; and (iii) Information as to claims
of IPR in the records or publications of the other SSO shall not constitute identification to TIA of a claim of
Essential Patent(s) or published pending patent applications.

TIA does not enforce or monitor compliance with the contents of the Document. TIA does not certify, inspect, test
or otherwise investigate products, designs or services or any claims of compliance with the contents of the
Document.

ALL WARRANTIES, EXPRESS OR IMPLIED, ARE DISCLAIMED, INCLUDING WITHOUT LIMITATION,
ANY AND ALL WARRANTIES CONCERNING THE ACCURACY OF THE CONTENTS, ITS FITNESS OR
APPROPRIATENESS FOR A PARTICULAR PURPOSE OR USE, ITS MERCHANTABILITY AND ITS
NONINFRINGEMENT OF ANY THIRD PARTY’S INTELLECTUAL PROPERTY RIGHTS. TIA EXPRESSLY
DISCLAIMS ANY AND ALL RESPONSIBILITIES FOR THE ACCURACY OF THE CONTENTS AND
MAKES NO REPRESENTATIONS OR WARRANTIES REGARDING THE CONTENT’S COMPLIANCE
WITH ANY APPLICABLE STATUTE, RULE OR REGULATION, OR THE SAFETY OR HEALTH EFFECTS
OF THE CONTENTS OR ANY PRODUCT OR SERVICE REFERRED TO IN THE DOCUMENT OR
PRODUCED OR RENDERED TO COMPLY WITH THE CONTENTS.
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TIA SHALL NOT BE LIABLE FOR ANY AND ALL DAMAGES, DIRECT OR INDIRECT, ARISING FROM
OR RELATING TO ANY USE OF THE CONTENTS CONTAINED HEREIN, INCLUDING WITHOUT
LIMITATION ANY AND ALL INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES
(INCLUDING DAMAGES FOR LOSS OF BUSINESS, LOSS OF PROFITS, LITIGATION, OR THE LIKE),
WHETHER BASED UPON BREACH OF CONTRACT, BREACH OF WARRANTY, TORT (INCLUDING
NEGLIGENCE), PRODUCT LIABILITY OR OTHERWISE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES. THE FOREGOING NEGATION OF DAMAGES IS A FUNDAMENTAL ELEMENT OF
THE USE OF THE CONTENTS HEREOF, AND THESE CONTENTS WOULD NOT BE PUBLISHED BY TIA
WITHOUT SUCH LIMITATIONS.
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ANSI/TIA Foreword

International Standard IEC 61280-4-1 Ed. 2.0 has been prepared by subcommittee 86C: Fibre optic systems and
active devices, of IEC technical committee 86: Fibre optics. This document, OFSTP-14-B is an adoption of IEC
61280-4-1 and supersedes ANSI/TIA/EIA-526-14-A, Optical Power Loss Measurements of Installed Multimode
Fiber Cable Plant. This foreword includes clarification on major changes between earlier versions of the TIA
document and this version including the nomenclature for the three reference methods and text to describe
additional encircled flux launch conditions uncertainty not previously considered in the IEC document.

Reference methods nomenclature

The different ways in which reference measurements can be made of the power input to the cabling
under test are explicitly referred to in the IEC document by the number of test cords that are used in the
reference configuration. In the TIA document these were often referenced as configuration A, B or C. A
cross reference of these test methods is shown in the table below.

IEC 61280-4-1 Ed. 2.0 OFSTP-14-A

Name Location Name
One-cord reference method Annex A Method B
Three-cord reference method Annex B Method C
Two-cord reference method Annex C Method A

OTDR testing
OTDR testing was not in the original OFSTP-14-A. The use of the OTDR for measuring attenuation is described in

Annex D for total attenuation with additional guidance in Annex G including measuring individual component
losses.

Inspecting and cleaning connectors
The IEC document highlights the importance of, and gives guidance on, good measurement practices including
inspection and cleaning of connector end faces.

Test cord insertion loss verification

Annex H describes procedures for checking the insertion loss of test cords that should be performed before
undertaking cable plant measurements, as poorly performing test cords invalidate measurements made with them.
The procedures are delineated by the reference measurement method and by the type of connector system.

Reference grade connectors

This document recommends the use of ‘reference grade connections’ on test cords to reduce measurement
uncertainty. This means that there is now a difference between the test result acceptance criteria and the expected
link or channel insertion loss in its final configuration. The insertion loss acceptance criteria should be tightened
up accordingly.

Encircled Flux

The requirement for the modal launch conditions for the sources used to measure multimode fibers is changed
from one based on coupled power ratio (CPR) and mandrel requirements to one based on measurements of the
near field at the output of the launching test cord. The launch condition must now meet the requirements of the
specified ‘encircled flux template’. Compliance provides significant improvement in measurement repeatability.
Note that the Encircled Flux template example of Figure E.1 unintentionally shows incomplete Target and OFL
lines. The red Target line should run continuously thru the center of the shaded Template region, and the blue
OFL line should be continuous thru the region from 11 to 15 um radius.

Encircled flux uncertainty

For field test equipment using a single optical port that launches two wavelengths, a test cord that is conditioned
by a mandrel may not allow an alignment on the target for both wavelengths simultaneously. Should this be the
case, the use of the same mandrel for both wavelengths will reduce the margin for compliance within the
templates and add uncertainty.

Due to the effect of variations in source wavelength, fiber core size and numerical aperture, mandrel tolerances,
temperature changes, other physical variations, and the measurement equipment itself, launch conditions at the
time of factory calibration will not be identical in the field should any variable change. The use of attenuation
artifacts described in IEC 61280-4-1 can help ensure that the equipment produces a launch condition that
performs acceptably.
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Although this document is not intended to grant compliance to equipment that predates its publication, it may be
possible to bring such equipment into compliance with the use of an external mode conditioner designed for this
purpose. Unless the equipment, its launch cords, and the external mode conditioner are verified to produce the
intended launch conditions, this approach will be an additional source of uncertainty, but that uncertainty may be
less than without the use of the external mode conditioner.

Alignment of encircled flux targets to eliminate wavelength bias

Efforts were taken to harmonize the expected component losses at 850 nm and 1 300 nm wavelengths
for a given fiber core diameter. This was accomplished by adjustment of the 850 nm and 1 300 EF
targets to produce comparable extrinsic component losses. An example of matching the attenuation
characteristics at the two wavelengths is illustrated in Figure Foreword1. This elimination of bias provides
an opportunity to ensure dual wavelength compliance of a passive component or a short cable plant link
using a single source.
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Figure Foreword1 — Calculated Wavelength Comparison

Other references
The following references document the foundational work underlying the development of the Encircled
Flux launch condition specifications and can be obtained at the following internet location:

http://ftp.tiaonline.org/TR-42/TR-42.11/Public/TSB-178ReferenceRepository

1) T. Hanson, “Considerations on multimode link loss,” December 13, 2005

2) T. Hanson, “Considerations regarding the target RPD, coupled power, and steady state,” July 13, 2006
3) R. Conte, “Mode Scattering and Steady State Distributions,” August 18, 2006

4) Robert Conte, “A Template Based Approach to Source Qualification” , August 18, 2006

5) Thomas Hanson and James Luther, “Multimode source boundary experiment,” October, 2006

6) Robert Conte, “CPR, MPD, and EF,” December 5, 2006
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