
© 2010 Fibreoptic Industry Association
www.fia-online.co.uk

The Manor House, BUNTINGFORD, Hertfordshire, SG9 9AB, United Kingdom   Tel: +44 (0)1763 273039 Fax: +44 (0)1763 273255

20
1

0 
N

E
T

C
O

M
S

 2
01

0
FIA
PROJECT TEAM RGT

Testing Installed 
Optical Fibre Cabling

A report from
FIA Project RGT

presented by 
David Robinson, 

Arden Photonics and Project Team Member



© 2010 Fibreoptic Industry Association
www.fia-online.co.uk

The Manor House, BUNTINGFORD, Hertfordshire, SG9 9AB, United Kingdom   Tel: +44 (0)1763 273039 Fax: +44 (0)1763 273255

20
1

0 
N

E
T

C
O

M
S

 2
01

0
FIA
PROJECT TEAM RGT

David Robinson 

David Robinson

Founder and
Managing Director
Arden Photonics

Mobile: +44 7808 254 895

e-mail: 
david@ardenphotonics.com

• founded in 2001 

Designs, manufactures and sells 
instruments and components to the optical fibre

industry throughout the world. 
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History 

PUBLICATION OF BS ISO/IEC 14763-3

2002

FIA PUBLISHES TSD-2000-4-2-1

FIA PUBLISHES TSD-2000-4-2-2

2003 FIA FINDS SIGNIFICANT ERRORS IN MMF CABLING TESTS  
• dependent upon launch conditions into cabling under test

WORK BEGINS IN ISO/IEC TO ADDRESS THE ISSUE

2006

PUBLICATION OF BS EN 61280-4-1

2009

PUBLICATION OF ISO/IEC 14763-3 Amendment 1

2010 FIA INITIATES PROJECT RGT

• MMF launch conditions defined by “encircled flux”

• ‘cabling configuration’-specific test method

• reference grade terminations for test cords

….. Installed cable plant - Multimode attenuation measurement

Implementation …. of customer premises cabling - Testing of optical fibre cabling

• MMF launch conditions defined by “MPD”

• ‘cabling configuration’-independent test method

• reference grade connectors for test cords

Optical Fibre Cabling: Testing of installed cabling: LSPM 

Optical Fibre Cabling: Testing of installed cabling: OTDR
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What is Project RGT? 

THE ROLE 
OF THE 
FIA

To ensure that the demands of standards are deliverable by its members 

• are those demands justified?
• are those demands in the interest of the industry?
• are those demands economically viable?

To ensure that the demands of standards are understood by its members 

FIA
PROJECT TEAM

RGT

Team of experts from within the FIAmembership 

Tasked by the FIA Council

• to investigate ‘reference grade terminations’
• to determine how they are produced
• to define a procurement route
• to establish guides for use

PART OF A WIDER ACTIVITY TO SUPPORT THE NECESSARY APPLICATION 
OF BS EN 61280-4-1 AND ISO/IEC 14763-3
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Who is Project RGT? 

Paul Bateson
Chairman

Mike Gilmore
Technical/
Standards
Director

David
Robinson

Arden Photonics

John Marson

Twistnet

Mark Limbert
Ridgemount

Technologies

Jonathan
Lewis

Siemon

Richard Ednay

OTT

Thomas Butler
Huber & 
Suhner

Ros Neat

Brandrex

Rosemary 
McGlashon

3M

Martin 
Johnson

Servicepower

Simon Comben

FIA Council

FIA Project RGT
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The Importance of RGT
FIA

PROJECT TEAM
RGT

PART OF A WIDER ACTIVITY TO SUPPORT 
THE NECESSARY APPLICATION 

OF BS EN 61280-4-1 AND ISO/IEC 14763-3

WHY?

MMF
APPLICATION

SUPPORTED 
CHANNEL 
LENGTHS

REQUIRED 
CHANNEL INSERTION 

LOSS

10BASE-F 1514 - 2000 metres 6.8 - 12.5 dB

100BASE-F 2000 metres 11.0 dB

1000BASE-S 275 - 500 metres 2.6 - 3.6 dB

10GBASE-S 32 - 500 metres 1.6 - 2.6 dB

40/100GBASE-S 100 - 150 metres 1.5 - 1.9 dB

• reduction in maximum CIL
• reduction in typical channel length
• increased risk of litigation

• need for accuracy
• need for repeatability

As data rates increase 
using multimode optical 

fibre 

REFERENCE GRADE TERMINATIONS PLAY A KEY ROLE IN THIS PROCESS
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RGT - Critical to the Test System 

Dummy cord

S DLS PM

Tail cordLaunch cord

S DLS PM

Launch cord

S DLS PM

Tail cord

Launch cord

SINGLE CORD 
REFERENCE METHOD

PREFERRED FOR PANEL-TO-PANEL CONFIGURATIONS IN BS EN 61280-4-1

NOT USED BY ISO/IEC 14763-3

TWO CORD 
REFERENCE METHOD

THREE CORD 
REFERENCE METHOD

USED FOR PANEL-TO-PLUG CONFIGURATIONS IN BS EN 61280-4-1

NOT USED BY ISO/IEC 14763-3

USED FOR PLUG-TO-PLUG (CHANNEL) CONFIGURATIONS IN BS EN 61280-4-1

USED FOR ALL CONFIGURATIONS BY ISO/IEC 14763-3

OPTIONAL FOR PANEL-TO-PANEL CONFIGURATIONS IN BS EN 61280-4-1
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RGT - Current Specification - I 
BS EN 61280-4-1

3.1.8
reference grade termination
connector plug with tightened tolerances terminated onto an optical fibre with tightened tolerances such that the 
expected loss of a connection formed by mating two such assemblies is less than or equal to 0,1 dB

EXAMPLE: as an example, the core diameter tolerance may need to be ± 0,7 micron (ffs). Other fibre tolerances are ffs.

NOTE 1 An adapter, required to assure this performance, may be considered to be part of the reference
grade termination where required by the test configuration

NOTE 2 This definition remains as a point under study. When a more complete definition is available in another document, this 
definition will be replaced by a reference.
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RGT - Current Specification - II 
ISO/IEC 14763-3 FOR MULTIMODE SC CONNECTORS

• Ferrule outer diameter is 2,499 mm ± 0,000 5 mm
• Eccentricity of the fibre core with the outer diameter of the ferrule is less that 1 �m
• Eccentricity of a spherical polished ferrule end-face is less than 30 �m 
• Reference duplex adaptor shall be in accordance with IEC 60874-19-3 (MM adaptor)
• Attenuation of two plugs and a reference adaptor shall be < 0.1 dB

ISO/IEC 14763-3 FOR OTHER CONNECTORS
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The Work of Project RGT 
BS EN 61280-4-1

• defines the performance 
• does not define the component mechanical tolerances
• mentions possibility of tighter tolerance OF 

Insertion loss ≤ 0,1 dB

ISO/IEC 14763-3

• defines the performance 
• references some specific connector standards

• as a basis for definition
• provides a loose definition for others

• no mention of tighter tolerance OF Insertion loss ≤ 0,1 dB

FIA
PROJECT TEAM

RGT

• the real requirements for a RGT
• starting with MM circular ferrules
• MM rectangular ferrules in the ‘too hard’ category at this time
• SM work is partially underway elsewhere

• how to produce RGTs (if product selection is required)
• how to procure RGTs (if complex measurement is required)
• how to use RGTs to maintain performance 
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The Results of Project RGT - I 
SC CONNECTORS
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The Results of Project RGT - II 
LC CONNECTORS
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The Conclusions of Project RGT 

No justification to control optical fibre core diameter

No justification to control core-ferrule OD eccentricity

The use of single mode plugs is mandatory for MM RGTs

The use of MM or SM adaptors is supported 

The use of ceramic alignment sleeves in adaptors is considered valuable

0,1 dB cannot be guaranteed by mechanical tolerances within the plug

• good results for SC
• 3 suppliers, 4 cable types

• poor results for LC
• 4 suppliers, 5 cable types
• good results within supplier sample
• poor results between supplier samples

The use of SM termination specification is mandatory for MM RGTs

No justification to control end-face geometry beyond SM standard

REFERENCE GRADE TERMINATIONS - CIRCULAR FERRULES ON MM OPTICAL FIBRE  
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Immediate Actions 
REFERENCE GRADE TERMINATIONS - CIRCULAR FERRULES ON MM OPTICAL FIBRE  

FIA REVISES TSD-2000-4-2-1

FIA REVISES TSD-2000-4-2-2

Optical Fibre Cabling: Testing of installed cabling: LSPM 

Optical Fibre Cabling: Testing of installed cabling: OTDR

2010/2011

FIA COMPLETES TSD-2000-4-2-3
Optical Fibre Cabling: Testing of installed cabling: Cords

• manufacturing technique

• procurement specification

• guide to use

• interpreting and supporting BS EN 61280-4-1 (MMF) 

• interpreting and supporting ISO/IEC 14763-3 

• heralding BS EN (IEC) 61280-4-2 (SMF)
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The Bigger Picture
FIA HOME PAGE

Listing for test equipment which 
provides the correct launch 

conditions

ModCon Mode Controller from Arden 
Photonics

Example plot of Encircled Flux condition 
required by IEC 61280-4-1
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MMF Test Limits: 1-Cord Reference

RGT-normal

Normal-normal

RGT-RGT

Population

Insertion loss

0,1 dB 0,3 dB 0,75 dB

PREFERRED FOR PANEL-TO-PANEL CONFIGURATIONS IN BS EN 61280-4-1

NOT USED BY ISO/IEC 14763-3

LIMIT = 0,6 dB + installed cable

SINGLE CORD 
REFERENCE METHOD

MEASUREMENT

SLS D PM

Launch cord

Installed cable

S DLS PM

Tail cordLaunch cord
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MMF Test Limits: 3-Cord Reference

THREE CORD 
REFERENCE METHOD

MEASUREMENT

LIMIT = 0,4 dB + installed cable

USED FOR PLUG-TO-PLUG (CHANNEL) CONFIGURATIONS IN BS EN 61280-4-1

USED FOR ALL CONFIGURATIONS BY ISO/IEC 14763-3

OPTIONAL FOR PANEL-TO-PANEL CONFIGURATIONS IN BS EN 61280-4-1

Dummy cord

S DLS PM

Tail cordLaunch cord

Installed cable

S DLS PM

Tail cordLaunch cord

RGT-normal

Normal-normal

RGT-RGT

Population

Insertion loss

0,1 dB 0,3 dB 0,75 dB
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MMF Test Results

RGT-normal

Normal-normal

RGT-RGT

Population

Insertion loss

0,1 dB 0,3 dB 0,75 dB

SINGLE CORD 
REFERENCE METHOD

THREE CORD 
REFERENCE METHOD

0.6 dB0.0 dB

0.6 dB0.0 dB 0.4 dB

BS EN 61280-4-1 PREFERS 
1-CORD REFERENCE 
AS MOST ACCURATE

ISO/IEC 11801 MANDATES 
3-CORD REFERENCE 
AS MOST GENERIC

Installed cable

-0.2 dB
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RGT Failure

RGT-normal

Normal-normal

RGT-RGT

Population

Insertion loss

0,1 dB 0,3 dB 0,75 dB

SINGLE CORD 
REFERENCE METHOD

THREE CORD 
REFERENCE METHOD

0.6 dB0.0 dB

0.0 dB 0.4 dB

Installed cable

THE USE OF REFERENCE GRADE TERMINATIONS 
FORCES THE 

MODIFICATION OF THE NORMAL TEST LIMITS

If RGT are assumed, but not present, the application of the modified limits 
can result in increased probability of “failure”
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Issues 

Concerns exist regarding rectangular ferrules containing multiple optical fibres
(if we cannot even control insertion loss for circular ferrules)

This may have implications for testing of installed MPOs
in panel-panel configurations

SM RGTS ARE FOR FURTHER STUDY

ARRAY FERRULES ARE A MAJOR CONCERN




