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Optical fibres and cables for
the access networks:

Standardization
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ITU-T SG15
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ITU: Int. Telecommunication Union is the
leading United Nations agency for information
and communication technologies, based in
Geneva

ITU-T:  ITU Telecommunication Standardization
Sector
“Standards” or “Recommendations” used by
telecommunications operators and industry

Standardization work is carried out by the
technical Study Groups (SGs), e.g.:
ITU-T SG15: Optical and other transport
QECCA00C, July 9-13, 2007 network infrastructures,

Yokohama, Japan




ITU-T SG15/Q5
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SGs are further sub-divided in Questions, e.g.:

ITU-T SG15/Q5: Characteristics and test methods
of optical fibres and cables

Rec. G.652: characteristics of a single-mode optical fibre and
cable
Rec. G.653: characteristics of a dispersion-shifted single-mode
optical fibre and cable
Rec. G.654: characteristics of a cut-off shifted single-mode
optical fibre and cable
Rec. G.655: characteristics of a non-zero dispersion-shifted
single-mode optical fibre and cable
Rec. G.656: characteristics of a fibre and cable with non-zero

dispersion for wideband optical transport

OECC/IOOC, July 9-13, 2007
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ITU-T SG15/ Q10
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New activity in ITU-T SG15 proposed in Oct. 2003:

ITU-T SG15/Q10: Optical fibres and cables for the
access network to and in buildings and homes

Motivation to start this work:

“Growing demand for broadband services (multi-
media, high-speed internet, HDTV) in buildings
and homes requiring high capacity transmission
media into the local network”.

“Optical fibre is an important option for any
broadband media mix created for this purpose”.

OECC/I00C, July 9-13, 2007
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ITU-T SG15/ Q10
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Nov./Dec. 2004 Draka Comteq proposed to study
two new fibres as means to optimize cost in
broadband optical access networks:

1. Also based on work in Japan:
Bending Loss Insensitive Single Mode Optical
Fibre for the Access Network

2. Based on widespread use of MMF in LANS:
Multimode Optical Fibre for the optical access
network (multi-tenant building environment)

OECC/IOOC, July 9-13, 2007
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Bending Loss Insensitive
Single Mode Optical Fibre
for the Access Network:

Rec. G.657

OECC/IOOC, July 9-13, 2007
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Development Rec. G.657
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Development Rec. G.657
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Within two years a new Recommendation on a
bending loss insensitive single mode optical
fibre was developed:

Rec. G.657: characteristics of a bending l0ss insensitive single
mode optical fibre and cable forthe accessnetwork

= Haf 5

Consented in Nov. 2006 than eyect Carle
Approved in Dec. 2006 ted

More than half a year earlier then planned,

showing the need in the market by operators
and industry.
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Development Rec. G.657
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Rec. G.657 single mode fibre has two classes:

Class A fibres: fully compatible to G.652D
Main improvements: reduced bending loss

and tighter dimensional specifications
Reduced connectivity losses

Class B fibres: 1310, 1550 and 1625 nm for
shorter distances in-building applications
May have different splicing and connection
properties than G.652 fibres, but are capable at
o very low values of bend radius

Yokohama, Japan 11
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dB/turn
10 - Attributes G.657A G.657B
MFD 1310 nm
class B Nominal range 8.6- 9.5 um 6.3-9.5um
14 1625 nm Tolerance +0.4 um +0.4um
1550 nm Macrobending loss
01 - igaszSnAm Radius (mm) 15 | 10 15 | 10|75
Number of turns 10 1 10 1 1
A 1550 nm Max. at 1550 nm (dB) | 0.25 | 075|003 01] 05
0,01 - Max. at 1625 nm (dB) | 1.0 | 1.5 | 0.1 |02 10
Main transmission As per TBD
attributes (PMD / G.652D
0,001 ! ! ! ! ! Chrom. Dispersion)
5 75 10 125 15 175

bend radius (mm) —
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Traditional cable conditions:
- 1/3 proof-test level

- tension over whole length

Fibre storage conditions:

- strain by bending
- very short length
- failure rate: 10°

the same
conditions

Lifetime of bent fibres

0.001 % failure reziz

applying

Conclusion: Storage conditions at bend radii

down to 15 mm do not impose expected lifetime.

No need for higher proof test value.

20 40 60 80 100
— stored length (cm)

References:

[1] IEC TR 62048 Standard, Optical fibres — Reliability — Power law theory

[2] P.Matthijsse and W.Griffioen, “Matching Optical Fiber Lifetime and Bend-loss Limits for
Optimized Local Loop Fiber Storage”, Optical Fiber Technology, Vol 11, pp 92-99, (2005)

See also ITU-T contributions: Draka Comteq
D-472, Febr. 2006 and Corning C-221, Oct. 2006
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Lifetime of incidental bends
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International Electrotechnical Commission (IEC):

Provide industrial standards that guarantee
intercompatibility and inter-mateability of
products from different manufacturers.

IEC 86 A (WG1):
1. Harmonize G.657 into IEC SMF product

standard will become B6_a and B6 b
‘ o A
2. Upgrade of bend loss test 1
(IEC 60793-1-47) ol 2=

OECC/IO0C, July 9-13, 2007
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Multimode Optical Fibre for the
optical access network:

Rec. G.651.1

OECC/I00C, July 9-13, 2007
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Development Rec. G.651.1
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Access networks shows high network variety:
no unified single solution will be suited for all
situations.

Special sub-segment of the FTTH is multi-tenant
buildings, specially present in a number of
European and Asian countries.

Multi-tenant building networks can be compared
with business LANs, where MMF has been used
for many years because of cost reasons.

OECC/IO0C, July 9-13, 2007
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Multi-Tenant Buildings
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Multi-tenant buildings form a substantial part of FTTH
networks, attractive for starting the FTTH role-out
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Multi-Tenant Buildings
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Development Rec. G.651.1
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G.651.1: characteristics of a 50/125 pm multimode graded index
optical fibre cable for the optical access network

(Designation followed the older Rec. G.651)

Consented in June 2007

Main features: OM2 fibre (500/500 MHz.km)

~ 0.40
o
=

Tighter bend loss spec:  foel — /’A\l /
2turns; R=15mm: 1dB 1 = AV JAVIVAVAR S|
oo Y
0.05 U
OECC/IO0C, July 9-13, 2007 0.00800 960 1c;oo uloo 12Ioo 13:00 14Ioo 15Ioo 1600
Yokohama, Japan — wavelength (nm)
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Thanks to all participants
in ITU-T SG15/ Q10
for the work in creating
these two new
recommendations for
access fibre

OECC/IOOC, July 9-13, 2007
Yokohama, Japan
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FTTH development in
Europe
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FTTH In Europe
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FTTx subscribers: EU 28 Japan USA
0.82 M 6.3 M ~1M
+0.85 M(2006/Q2)

Homes passed: 2.74 M 4 M

Annual Growth
FTTH Subscribers

OECC/IOOC, July 9-13, 2007
Yokohama, Japan Source: RVA Render & Associates 24




FTTH In Europe
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Strong concentration FTTx subscribers
in few countries: 96% in 5 countries
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FTTH In Europe
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Europe is lagging behind .......
Some explanation:
« High Quality Copper-Infrastructure

« ADSL/ADSL+ and VDSL available nearly
everywhere

 Regulated telecom-market in many European
countries until the late 90ies

e Less competition on last mile

* Incumbents keep using their existing copper-
networks as long as possible
differs with Asian countries
OECC/IOOC, July 9-13, 2007
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FTTH In Europe
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Europe: unclear regulatory framework

USA: the 2003
FCC lift of the
unbundling for
optical fibre
access networks,
lead to a strong
impulse of
investments in

FTTx networks. '
OECC/IO0C, July 9-13, 2007
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FTTH In Europe
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e Incumbents only play a marginal rolein EU FTTH

First ILEC starts: France Telecom in
competition with CLEC: FREE (ILIAD)

e Mainly municipalities and power utilities

* Many (relatively) small FTTH-networks all over
Europe

>

OECC/IOOC, July 9-13, 2007
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FTTH In Europe
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FTTH Forecast, FTTH Forecast by
Provider Type, EU+ Household Type, EU+
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FTTH In Europe
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P2P Ethernet still outnumbering PON, also in
new significant projects like in Paris (lliad/Free)
and Amsterdam

Yet, GPON has been selected for several major
projects since 2005, e.g.:

- France Telecom since June 2006

- Asturias project, Spain

One of the considerations for ILECs may be the
suggested more difficult unbundling practice
when using GPON

OECC/I00C, July 9-13, 2007
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FTTH In Europe
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» Several business-models in Europe

o Typical vertically model in middle and south-
Europe — networks built by new or existing
operators

* Horizontal business model in the north EU
(Sweden, Finland, Denmark, Netherlands) —
networks built by utility-companies or
municipalities

OECC/I00C, July 9-13, 2007 Source: FTTH Europe
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FTTH In Europe
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“Classic” model

Operator builds his own network and operates it
Operator offers services on it

Typical model of existing incumbents

OECC/IOOC, July 9-13, 2007 Source: FTTH Europe
Yokohama, Japan 32




FTTH In Europe
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Network built by an infrastructure provider

Network is operated by a pure network operator

This network operator does not offer any retail-
services

Network is offered to
service-providers in a
non-discriminating way

“Open Access” network
models are often chosen
by Municipalities

OECC/I00C, July 9-13, 2007 Source: FTTH Europe
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FTTH In Europe
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Examples

» First phase: 50.000 homes passed
* Open access modal

* 950,000 households and
~70,000 SMEs connected
by the end of the project

* Universal access to
information is a “service
of general interest” just as
the provision of water,
electricity, gas and other
municipal services

OECC/I00C, July 9-13, 2007

Yokohama, Japan Source: FTTH Europe 34
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» First phase: 25.000 homes
connected by 2007

e 450.000 homes and businesses
connected by 2013

* Open access model

OECC/IOOC, July 9-13, 2007
Yokohama, Japan

FTTH In Europe
Examples

CITYNET:

35
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* 4 M homes passed through
2012 (expected penetration at
least 15% )

* Investment planned: 1 billion
Euros until 2012

* Free also announced to open
network to other operators

OECC/IOOC, July 9-13, 2007
Yokohama, Japan
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* Deployment began in 2006
based on GPON

* Plan to connect 10 major
French cities by end 2008

* 1 M homes passed and up to
200 000 subscribers by end
2008

* Investment estimated to
270 M€ in two years

OECC/IOOC, July 9-13, 2007
Yokohama, Japan

FTTH In Europe
Examples
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Conclusions

Standardization fibres for the access networks:
- Rec. G.657 needed in market / Fast acceptance

- Rec. G.651.1 just arrived supporting MMF in
the FTTH area of multi-tenants buildings

optimizing cost in broadband optical access networks

FTTH in Europe:

- Europe is lagging behind Asia, USA

- Large differences between EU countries

- Regulatory req. need to be cleared

- However, there are signs of momentum

OECC/IOOC, July 9-13, 2007
Yokohama, Japan
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Thank you for your attention

Questions ??

OECC/IOOC, July 9-13, 2007
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