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update On the icf cOngress mOscOw,  
6-10 OctOber 2009

The ICF Standing Commission continues to put the finishing touches to the 
 Moscow Program.

The team is excited that it has been possible to invite Mr. Igor Ivanov, Former 
 Foreign Minister of Russia as key note speaker to open this year´s Congress.  
Mr. Ivanov will give a firsthand insight on Russia & current global geopolitical 
 concerns, setting the scene for Session 1 “Russian Perspectives” which will feature 
high level political and academic speakers on megatrends in energy, Moscow as 
a mega-city, megacity and communication and in insight into the Russian cable 
industry.

Session 2 (Partnership Perspectives) will address the topics of innovation & smart 
grids, free-trade zone opportunities and the management of profitable customer 
relationships.

The second day will be opened by a keynote on Wire and Cable Trends, 
 Valuations, M & A activities and Financing Markets.

Session 3 (Environmental Perspectives) will center around business opportunities 
by rework and rewire, the environmental impact on business and green procure-
ment followed by Session 4 (Value Added Perspectives) which has the target of 
showing where industry stands and what the developments are in terms of value 
adding for the customer. The Session will feature presentations on metals, the 
value proposition of copper and compounds.

Visa reminder

We would like to remind you again that it is important to make your visa arrange-
ments as early as possible because it may take some time to get the visa. The ICF 
Secretariat can be contacted regarding a visa supporting voucher.

Please check the complete visa application procedure with the Russian Consulate 
or Embassy in your country.

Thomas Neesen
Secretary-General
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INTRODUCTION

growing convergence of 
Operators
Network operators, once easily seg-
mented into long distance and local 
providers, have in the last ten years 
begun to offer converged services as 
traditional fixed-line voice revenues have 
been eclipsed by surging demand for 
wireless, data and video services. And 
wireless operators such as China Mobile 
have become major customers for fibre 
optic cable. 
In the physical layer, telcos must deter-
mine which fibre designs are optimized 
for the application at hand, procure 
rights-of-way to install fibre optic cable 

and related equipment, and decide 
which cable designs are most suitable 
for aerial or underground deployment. 
We will discuss how local telecom has 
become the growth application for 
cabled-fibre and how alternative opera-
tors are contributing to fibre demand. 
We’ll also explain the trends in fibre 
designs that have developed over the 
last twenty-five years, and comment on 
the basic cable designs – influenced by 
right-of-way – commonly used in the 
industry. 

LONG DISTANCE 

The long distance application for tel-
ecom operators has seen a number of 

growth periods over the last twenty-
five years. The first period of strong 
growth in LD was in developed mar-
kets in the 1980s. The second growth 
period was during the telecom boom 
of the mid to late 1990s to 2001. For 
example, the installed base of the US 
LD application in 1990 was 4.5 million 
fibre-km; in 2000 the cumulative base 
had increased to 28 million fibre-km. 
The accompanying slide comparing 
cabled-fibre deployments in the long 
distance and local applications shows 
annual demand the same from 1993 
through 1997. Beginning in 1998 
through 2000 long distance outpaced 
local telecom highlighting the effect of 
dozens of new long distance network 
construction.

OVerView Of fibre 
Optics in telecOm
hOW ThE INDUSTRy hAS ChANGED Provided by CRU

annual cabled-fibre demand:  
lOng distance V. lOcal telecOm (M Fibre-km)
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what factors underlay ld 
growth? 
Whereas historical voice traffic grew at 
annual rates of around 7%, the trans-
mission of Internet traffic on backbones 
elevated growth rates to 100% or higher. 
In the 1990s most of the infrastructure 
such as routers and servers were locat-
ed in the US; overseas Internet traffic 
had to be routed to the US and back 
overseas. The growth forecasts began 
to attract investors, who decided to build 
nationwide and regional backbones to 
compete with AT&T, MCI and Sprint. 
This investment frenzy also produced at 
least thirty pan-European backbone net-
works. The combined impact of these 
installations as well as long-distance 
construction in other regions contributed 
to the effect shown in slide 2.

long distance starts to wane
Unfortunately the timing of such invest-
ment neither fully accounted for the influx 
of new systems using higher bandwidth 
fibre nor the introduction of WDM sys-
tems. All the new capacity that came 
on stream caused backbone capac-
ity pricing to collapse and made debt 
servicing for the new network operators 
untenable.  

ld developments since the boom
The cabled-fibre contribution of the long 
distance segment in developed markets 
since the telecom boom has been mini-
mal in comparison to the boom years, 
although there were pockets of con-
struction by operators such as Eurofi-
bre in Benelux, and Global Connect in 
Denmark. Since the telecom collapse 
in 2001 most long-distance construc-
tion has been in emerging markets. A 
current example is the decision by three 
alternative operators in South Africa: 
Neotel, Vodacom and MTN to share 
construction costs of a 5,000 km back-
bone. In the latter half of this decade 
most cabled-fibre installations in the long 
distance application are on the behalf of 
alternative or wireless operators that are 
building their own infrastructure because 
the existing capacity is insufficient or they 
want to reduce their operating expenses 
by eliminating leased capacity.

ld Operators prefer wdm 
upgrades
Operators with infrastructure in place 
have preferred to upgrade their capac-
ity through another technological inno-
vation of the 1990s: wave division mul-
tiplexing (WDM). With WDM operators 

can increase capacity by switching out 
lower bit equipment and increasing the 
number of wavelengths used to transmit 
traffic over a given fibre.

the re-emergence Of the local 
exchange carrier
We recall a comment made in 1998--
at the beginning of the mania over long 
distance network construction—by an 
industry consultant who proclaimed that 
the “RBOC was dead.” Those words 
were certainly premature, as carriers 
with so-called last mile access are best 
positioned to offer high-bandwidth Inter-
net and video services.
By the time the telecom bubble burst 
there still was no discernible movement 
towards fibre-to-the-home (FTTh) with 
the exception of NTT and KT, both of 
whom had begun aggressive FTTh pro-
grams with strong governmental sup-
port. 

regulators inhibit ftth but not 
fttx
The primary factor blunting such initiatives 
outside of Asia was regulatory. National 
telecom regulatory agencies such as 
the FCC, intent on insuring a competi-
tive landscape mandated that incum-

cabled-fibre in lOng distance:  
deVelOped V. deVelOping markets (M Fibre-km)
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bent/dominant local carriers unbundle 
network elements to allow competitors 
to offer DSL over the incumbents’ cop-
per lines. Some local operators had 
been installing fibre; SBC, now AT&T, 
installed significant volumes of fibre in 

the late 1990s to extend fibre’s reach 
into the local loop to offer higher speed 
ADSL service. From 1998 through 2002 
Japan and the US accounted for 59% 
of all cabled-fibre installations in local 
telecom applications.

LOCAL TELECOM

fttx drives fibre deployments
The impact these two countries had 
in local telecom-related fibre deploy-
ments can be seen more clearly in 
slide 4, which shows deployments 
from 2000 through 2008. NTT was 
ramping up its FTTh program, 
whereas the RBOCs and other local 
exchange carriers were focused on 
extending fibre’s reach to increase 
DSL throughput. 

fibre demand takes a hiatus
Global fibre demand in 2002 and 2003 
fell by almost 40% with installations 
in both North America and Western 
Europe down by more than 70% from 
peak installations in 2000, which is char-
acterized by the dip in US demand in 
2002 and 2003.

fiOs debuts due to regulatory 
support 
Regulatory rulings supporting Incum-
bents’ investment in the local loop in 
the US helped North America and the 
developed markets grow out of the dol-
drums following 2001 market collapse. 
Under the Telecom Act of 1996 the 
FCC had ruled that the RBOCs must 
furnish copper-based loops to com-
petitors for voice and DSL services. 
But in early 2003 the FCC said that the 
RBOCs were not required to “unbun-
dle” and furnish fibre network elements 
for fibre to single-family homes and 
businesses.

Verizon demand takes Off
That decision helped increase annual 
RBOC fibre demand in 2004 by almost 
180% from 2003. Verizon’s demand 
increasing by more than 500% as it 
began its first year of FiOS installations. 
Since 2003 Verizon has installed 34 mil-
lion fibre-km. Verizon announced in its 
Q109 results that it had reached 2.2 
million FiOS TV subscribers for a 23% 
penetration and 2.8 million FiOS Inter-
net subscribers for a 27% penetration, 
and FiOS average revenue per user 
(ARPU) is $133. 

lOcal deplOyments:  
u.s. & Japan, 2000-2008 (M Fibre-km)
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cabled-fibre in lOcal telecOm:  
deVelOped V. deVelOping markets (M Fibre-km)

16

1

5

2

6

7

4

3

 US  Japan

1998-2002
Japan: 32%, U.S.: 27%

2003-2009 
China Dominates

60

50

40

30

20

10

0

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

slide 3 | Data: CRU

 Developed Local  Developing Local



page 6

icf news | issue 64

Verizon to be 6th largest msO
By Q209 Verizon should pass Bright 
house Networks, which now ranks as 
the sixth largest US multiple system 
operator (MSO) in terms of subscribers. 
And the contribution of video/broadband 
revenue growth has lifted consumer rev-
enue ARPU from $52 in mid 2006 to $70 
in Q109.

fibre Offers Operational cost 
savings
Another benefit for Verizon in pursuing 
FTTP is a significant cost savings in pro-
visioning and maintaining the fibre optic 
network relative to copper. 

Verizon divests more rural 
networks
Verizon’s announced on May 13, 2009 
its plan to divest its local wireline opera-
tions serving residential and small-busi-
ness customers in predominantly rural 
areas in 14 states with those operations 
to be acquired by Frontier Communi-
cations. CEO Ivan Seidenberg added, 
“All of Verizon’s remaining local landline 
operations have high concentrations of 
FiOS in more densely populated markets. 
We believe our focus on reshaping our 
asset base will drive higher growth over 
time and improve long-term returns.” 
The divested territories at year-end 2008 
had a combined 110,000 FiOS Internet 
customers and 69,000 FiOS TV custom-
ers, which amount to 3%-4% of Veri-
zon’s FiOS Internet and TV subscribers. 
All properties except for West Virginia 
are former GTE properties. This pend-
ing sale follows the 2008 approved sale 
of Verizon’s New hampshire, Vermont 
and Maine properties to Fairport Com-
munications.

eu regulators differ from fcc
The European regulatory authority has 
taken an opposite tack to encourage 
competition. Since incumbent provid-
ers are considered to have a dominant 
market position, the EU has mandat-
ed that incumbent operators provide 
access to their network to all competi-
tors. This means incumbent providers 
have resorted to intermediate strategies 
to offer higher bandwidth services such 

as fibre-to-the-cabinet (fibre-to-the-
node) and VDSL. In fact, Belgacom said 
in 2008 that it would not pursue FTTh 
because of uncertainly relating to return 
on investment given regulatory issues/
environment.

bt chooses fttc over ftth 
BT announced in March that 29 exchang-
es serving 500,000 subscribers would be 
upgraded to FTTC, which is designed to 
deliver broadband Internet speeds of 40 
Mbps to 60 Mbps. BT has announced 

cabled-fibre demand by rbOc 
1997-2007 (M Fibre-km)

cumulatiVe fibre-km deplOyments  
by OperatOr, 1992-2007 (M Fibre-km)
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pilot programs for FTTh in some green-
field construction, but generally has said 
that wide scale FTTh deployments are 
not justified. As recently as April 17, 
2009, BT chief executive Ian Livingstone 
defended his company’s limited plans 
for faster broadband, saying there is not 
enough demand for fibre to the home to 
justify its cost. In Germany DT’s VDSL 
program has been implemented in forty 
cities and is supposed to provide service 
of 50Mbps. 

fiOs effect on fibre demand 
For comparison, slide 6 shows estimat-
ed cumulative fibre-km deployments for 
DT, BT, Verizon and AT&T. In Verizon’s 
case, its average annual cabled-fibre 
demand from 1985-2003 was approxi-
mately 700,000 fibre-km; with FiOS 
Verizon’s demand from 2004-2007 
averaged almost 7 million fibre-km. The 
FiOS effect is evident from 2004 onward. 
In contrast, BT and DT’s fibre deploy-
ments do not reflect a large-scale initia-
tive involving FTTh.

fttx developments in europe
Denmark, Sweden and the Netherlands 
have been the three leading countries in 
Western Europe to pursue FTTh, and 
much of the activity has been undertak-
en by utilities (Denmark) and municipali-
ties (Sweden and Netherlands.) 

alternative ftth in germany
In Germany NetCologne and M’Net are 
underway with FTTh in their serving are-
as. Alternative operator Arcor launched 

an FTTh pilot in hanau in a greenfield 
housing project of 300 homes that will 
offer data rates of up to 100Mbps, 
although initial download and upload 
speeds will be 50Mbps and 10Mbps 
respectively. Arcor also has been trialing 
VDSL technology in the Thüringen town 
of Ballstädt. And Comlinet, along with 
EVV, the public works department of 
Essen, has formed essen.net to expand 
the city’s FTTh network. The goal is to 
connect 70% of the city’s homes within 
the next six years through capacity leas-
es to service providers.

ftth in switzerland
Swisscom has become more active in 
deploying FTTh in Basel, Zürich, and 
Geneva, and also plans installations in St. 
Gallen. These efforts followed Zurich’s 
municipal utility, EWZ, which had start-
ed FTTh in the last couple years. Both 
Sunrise and Orange Switzerland have 
started offering triple-play service over 
EWZ’s FTTh network.

fibre more reliable than copper
Telefonica shifted from a VDSL strat-
egy in 2006 to FTTh in 2007/2008 
because the 50Mbps service was 
plagued by poor quality copper, poor 
installation and wiring. For example, 
ADSLZone, a Spanish telecom indus-
try website conducted tests in Sep-
tember 2008 to measure actual versus 
promised download speeds: only 37% 
of ADSL delivered speed of 20Mbps 
whereas 97% of FTTh 30Mbps service 
was delivered. 

telefonica’s ftth plans
Telefonica began pilot FTTh programs 
in Madrid and Barcelona in 2008, and 
announced further plans in early Sep-
tember 2008 to build FTTh in selected 
areas of 10 cities and two more in the 
Canary Islands. The program has been 
“stop and go” as CMT, the Spanish reg-
ulatory authority, first decided against 
the program and subsequently gave 
Telefonica the “OK” to proceed.

CATV 

catV msOs look more like 
telcos
There are only a handful of countries that 
have significant cabled-fibre deployments 
in the CATV networks including the US, 
UK, China, and Japan among others. 
Increasingly CATV MSOs in developed 
markets have evolved and converged to 
offer similar services, and thus look more 
like telecom companies. 

us market
This is especially true in the US, the 
world’s largest CATV market. For 
example, by 2009 more than 90% 
of US households are passed by a 
“cable” company that offers telephone 
service in addition to the local phone 
company, and 19.6 million customers 
subscribe to the cable company’s tel-
ephone service. Revenue growth also 
has been dramatic: non-residential 
video service in the US accounted for 
40% of MSO revenues in 2008 com-
pared to only 11% in 1996. Moreover 
some MSOs such as Cablevision have 
a competitive local exchange carrier 
subsidiary called Optimum Lightpath, 
which has a 5,900 km network serving 
the greater New york City metropolitan 
area. 

uk market
In the UK, cable company Virgin Media 
is upgrading its network to offer broad-
band service of 50Mbps to 12 million 
homes by the end of August 2009. 
The company says it will be offering 
100Mbps to 150Mbps access up to 
two years earlier than BT and that its 
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FTTC network is capable of supporting 
speeds of up to 200Mbps. 

Other europe
In France, French cable operator Numer-
icable has been the third largest fibre 
optic cable customer in France after Free 
and France Telecom. The company is 
committed to its fibre optic initiative but 
at a reduced rate in 2009. Cable opera-
tor UPC Austria hopes to have deployed 
Docsis 3.0 technology in Vienna by mid-
2009, enabling it to offer Internet serv-
ice with peak download speeds of up 
to 100Mbps. Nationwide deployment 
should be completed in the second half 
of 2009.

catV technology
Major cable operators use fibre for part 
of the path to deliver higher services 
to customers. In CATV networks the 
access (distribution) applications are 
referred to as hFC networks—hybrid 
fibre-coax networks. The networks are 
hybrid because fibre is used to link head-
ends (central office) to optoelectronic 
nodes, from which coaxial cable is used 
to connect to subscriber premises. hFC 
networks also use AM modulation on 
the fibre, which is compatible with the 
RF technology used with coaxial cable. 
years ago nodes may have served 2,000 
homes, but increasingly node sizes are 
reduced to 500 homes or fewer since 
bandwidth per node is shared among 
all subscribers. 

upgrade Options
To keep pace with demand for higher 
bandwidth and to offer two-way service 
MSOs have had to upgrade their net-
works to 750Mhz or higher bandwidth. 
And starting in 2009 CATV operators 
are deploying DOCSIS 3.0, a channel 
bonding chipset technology that reallo-
cates video channels for Internet use. 
This technology reportedly will deliver 
100Mbps service at less than $200 per 
home including both the CPE and head-
end equipment. Another upgrade option 
is referred to as RF-over Glass (RFoG), 
a technology that extends fibre to the 
subscriber’s premise. An optoelectronic 
node is installed at each premise that 

converts the optical signal to be carried 
on the in-home coaxial network.

WIRELESS 
OPERATORS
With increased deployment of 3G net-
works and the concomitant rise in data/
video traffic carried over the wireless net-
work, wireless operators have become 
significant customers for fibre optic 
cable. 

china mobile largest fibre 
customer
In fact, the world’s largest customer 
for fibre for the last three or four years 
has been China Mobile, which has pur-
chased more than 10 million fibre-km for 
each of the last two years. 
Many wireless operators install or lease 
capacity on fibre optic cable for mobile 
backhaul, which links the base stations 
located on the cell towers with base 
station controller or switching facilities. 
In addition many wireless operators are 
opting to build out their own regional/
national backbones to save on long-
distance expenses.

FIBRE DESIGNS

Since the early 1980s fibre manu-
facturers optimized fibre design for 
their telco customers. The applica-
tion receiving the earliest scrutiny was 
long-distance.
 
challenges when making fibre
There are many factors to consider 
when manufacturing fibre: chromatic 
and polarization-mode dispersion are 
chief among them. Inherent design limi-
tations in a manufacturing process can 
introduce challenges that must be over-
come. And limitations imposed by exter-
nal stresses in the installation process 
and temperature fluctuations also must 
be factored in. The goal of fibres opti-
mized for the long distance application 
is to increase transmission power and 
minimize PMD to increase span lengths 
between repeater huts. 

types of dispersion:  
chromatic dispersion
Chromatic dispersion is the spreading 
of a light pulse in an optical fibre caused 
by differences in wave velocity in the 
medium, and is measured in picosec-
onds of pulse spreading per nanometer 
of spectral width per kilometre of fibre 
length. Chromatic dispersion is the sum 
of waveguide dispersion and material 
dispersion. Material dispersion is caused 
by the fact that the speed of light in a 
medium depends on the wavelength, 
i.e., the velocity of light in a medium 
depends on its wavelength. Waveguide 
dispersion is caused by the fact that 
a given wavelength travels at different 
speeds in the core and cladding of a 
single-mode fibre.

polarization-mode dispersion 
(pmd)
PMD is a type of optical signal distor-
tion caused by anomalies in the cross-
section of an optical fibre. A light signal 
travels through a single-mode fibre along 
two orthogonal planes. If the fibre is per-
fectly round, light will travel along both 
planes at exactly the same speed, and 
both planes of light will arrive at exactly 
the same time, barring other dispersion 
phenomena. PMD is caused by the fact 
that fibres are never perfectly round. Also, 
some additional asymmetry is caused by 
stresses on the fibres during installation, 
as they are bent around corners, etc. Fur-
ther, transient asymmetry can occur due 
to vibration and temperature changes at 
various places along the link, or even from 
aerial fibres swaying in the wind. As the 
timing differences are so slight as to be 
measured in picoseconds (10 -12), PMD 
is not an issue at speeds of less than 2.5 
Gbps over short distances. At speeds of 
greater than 10 Gbps; however, bit times 
are so short that PMD results in unac-
ceptable bit error rates.

g.652 fibre
Standard single-mode fibre, G.652A in 
the ITU classification was first introduced 
in the early 1980s. When commercially 
available Fabry-Perot diode lasers were 
introduced in 1983 the installations of 
single-mode fibre began to be realized; 
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this fibre was optimized to use laser 
sources in the 1310nm window.

Dispersion distance limitations of G.652 
fibres only permitted span lengths of 
60km to 80km, which compelled fibre 

manufacturers to introduce newer 
designs. To take advantages of laser 
sources in the 1550nm window fibre 
manufacturers introduced fibres with 
modifications to the dispersion charac-
teristics. These fibres could extend the 

reach between regenerator/repeater 
stations to 230km to 260km depending 
on fibre design. 

long distance fibres
In 1985 Corning introduced a dispersion 
shifted fibre (DSF) to extend the reach of 
standard single-mode fibres. Other ven-
dors offered similar products. This fibre 
type was installed primarily by NTT in the 
late 1980s and by some other long haul 
operators, but it was not ideal for higher 
power or multiple wavelengths. 

nZds fibre
In 1993, to address the shortcomings of 
DSF, OFS introduced TrueWave, the first 
fibre with the zero dispersion point shift-
ed away from 1550. This modification 
accommodated the multiple wavelength 
multiplexing (WDM) schemes. WDM and 
later DWDM (dense WDM) offers service 
providers the flexibility to upgrade the 
electronics at the transmit/receive sites 
to increase capacity rather than overlay 
the route with another cable. For exam-
ple, DWDM can offer up to 160 channels 
by as many as 10Gbps per channel for 
a total of 1.6Terabit per second system 
over a single fibre.

intrOductiOn Of fibre designs  
with cumulatiVe smf demand (M Fibre-km)
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fundamentals Of fibre design
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FOCUS ON LOCAL 
FIBRE

low-water peak fibre (g.652c/d)
The goal of designing fibres optimized 
for metro and local loop applications 
brought about G.652C/D fibre. This 
fibre design eliminates the water peak in 
the 1383nm window. OFS, then Lucent, 
introduced the first low-water peak fibre 
in 1998, but it received scant interest at 
that time. 

emergence of g.652c/d
Early in this decade fibre manufacturers 
sought to differentiate their products, 
and began transitioning their single-

mode fibre production to G.652C/D. 
The advantage is the potential for 
wavelength channels in the E-band 
offering service providers more options 
for meeting future bandwidth require-
ments. In 2008, G.652C/D fibre demand 
accounted for 80% of all single-mode 
fibre sales.

ftth fibres
As service providers began to target 
FTTh to offer higher bandwidth/higher 
revenue streams, fibre manufacturers 
looked to develop single-mode fibres 
that were suitable for in-home instal-
lations, which necessitated a fibre that 
would withstand macrobending losses. 
Macrobending loss limits a fibre’s per-

formance when the fibre is too sharply 
bent or stapled.

g.657 fibres
The minimum bend specification of 
G.652 fibre is 30mm, G.657A/B fibres, 
also called bend-insensitive fibres can be 
bent to a minimum radius of 10mm for 
G.657A and 7.5mm for G.657B. Cable 
manufactured with G.657B fibre can 
achieve a bending loss of 0.1 dB maxi-
mum for one 5 mm radius turn at the 
1550 nm wavelength. This means the 
cable can be stapled or routed around 
corners with minimal signal loss. The fol-
lowing slide shows how these new bend 
insensitive fibres can withstand bends 
and stapling associated with in home 
installations.

additional benefits
These performance enhancements also 
permit equipment manufacturers to 
reduce the footprint of fibre manage-
ment systems, which reduces the size 
of telecom offices and cabinets. The 
improved bending performance also 
makes the cable easier to handle—more 
like twisted-pair telecom cable—this 
means less training for craftspeople to 
meet proper installation practices.

CABLE DESIGNS

Fibre optic cable designs for the outside 
plant fall into four categories: 1) loose 
tube, 2) central tube, 3) ribbon, and 4) 
slotted core. The impetus behind using 
ribbon fibre was to increase fibre den-
sity, achieve higher count cables, and 
take advantage of mass fusion splicers, 
which splices multiple fibres in one oper-
ation. Ten years ago the design focus 
was on high count, but over the last 
eight or nine years cable manufacturers 
also have focused on reducing the size 
of fibre optic cables. The trend in higher 
counts and decreased diameters can be 
seen in slide 10. 

ribbon fibre 
Ribbon fibre generally consists of up 
to 12-fibres side by side. Versions with 

10 selected histOry Of cable designs

bend-insensitiVe fibre

  ⌀ of a 864-fibre, armored, central tube
  ⌀ of a 432-fibre, armored, central tube
  ⌀ of a 300-fibre, loose tube
  ⌀ of a 72-fibre, loose tube for air-blown installation

slide 10 | Data: CRU

slide 9 | Source: OFS

1996: 432-fibre 
1997: 720-fibre
1998: 864-fibre
1998: micro-sheath 

2000: 1,152-fibre 
2001: 1,728-fibre
2002: 48-fibre, 5.8mm ⌀
2003: 72-fibre microduct 
2008:  72-fibre micro-sheath air-blown cable 5.7mm ⌀

Bend-Insensitive Fibre: 

4.7 mm cable shown 

routed around thirty five 

3.2 mm radius corners 

and stapled twenty five 

times.
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24-fibres also are available. The ribbons 
are encased in an acrylate material. For 

high-count cables the 12-fibre ribbons 
are stacked one on top of the other to 

form a larger matrix that can be cabled 
in a stranded loose tube design or in a 
central tube cable. Another advantage of 
ribbon fibre is the option of using a mass 
fusion splicer that is capable of splicing 
12- or more fibres at once, which leads 
to cost savings in splice time during 
cable deployment. 

One variation of ribbon cable is the slot-
ted core design that was invented by 
NTT and is most commonly used in 
Japan and other Asian countries. There 
also have been deployments of slotted 
core in Italy, Sweden and the Middle 
East. Slotted core designs use either 
4-fibre or 8-fibres which are stacked and 
contained in an extruded channel. These 
cable designs are used throughout the 
network.

aerial cable designs
There are variations in design especially 
for aerial deployment that can be clas-
sified as loose tube such as Figure-8, 
all-dielectric self-supporting (ADSS) and 
optical fibre ground wire (OPGW.) Fig-
ure-8 has a steel messenger wire linked 
to the cable, which forms a figure-8 
cross section. 

adss 
ADSS and OPGW are used on power 
utilities’ rights-of-way. To withstand the 
strain between poles or towers ADSS 
cable as strength elements. ADSS is 
usually installed in areas with a high 
incidence of lightning strikes; in the US 
this is in Florida and in the Pacific North-
west. 

Opgw
OPGW is stranded aluminium-clad steel 
with empty stainless steel tubes con-
taining optical fibres and gel filling. The 
cable serves two functions: 1) It acts as 
a ground to conduct short circuit cur-
rents resulting from faults in the electrical 
system and to protect the line from light-
ning, and 2) It provides internal commu-
nications capability for supervisory con-
trol and data acquisition, and additional 
revenue generating option through third-
party leases or other business models 
for serving telecom markets. 

stranded lOOse tube cable: Opgw

cable designs:  
slOtted cOre, central tube, lOOse tube

cable designs:  
ribbOn, lOOse tube, central tube

slide 11 | Graphics Courtesy of OFS

slide 12 | Graphics Courtesy of Draka

slide 13 | Photo: Niagara Mohawk Power Corp.

Bundled 
Fibre in 

Central Tube

Armored 
Loose Tube

Loose 
Tube-ADSS

high Count 
Ribbon in 

Central Tube

Ribbon in 
Loose Tube

Ribbon & Loose Tube high Count Ribbon in 
Central Tube

Slotted Core
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INNOVATIONS FOR 
FTTx 
designs speed installation/
reduce cost
Telcos have been aggressive in working 
with cable manufacturers to deliver inno-
vative designs that will reduce installa-
tion time and expense. In the US Verizon 
developed its Passive Fibre Optic com-
ponents (PFOC) Certification program. 
The program is intended to expedite 
product-to-market cycles for Verizon’s 
telecommunications equipment vendors 
and create more economical compliance 
testing processes for them. 

ruggedized connectors
One example of this innovation is the 
ruggedized connector assembly devel-
oped by Corning Cable Systems (CCS), 
which is factory attached to one or 
both ends of the flat drop cable. CCS 
branded this product as the OptiTap™ 
connector. The hardened connectors 
use SC/APC (angle polished connec-
tor) technology based on standard SC 
connector technology. The rugged SC 
shell contains an SC style inner connec-
tor as the basis for coupling inside the 
connector thus conforming to industry 
standards. The connectors can be seen 
in the coiled drop cable as well as in-
situ termination at the fibre distribution 
terminal located at the utility pole, and 
in the ONT (optical network terminal) in 
the subscriber’s home.

drOp cable with ruggediZed cOnnectOrs

cOnnectOrs  
at distributiOn terminal and Ont

slide 14 | Picture: Patrick Fay

slide 15 | Picture: Patrick Fay
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UNDERSEA 
SYSTEMS

Fibre optic undersea systems have 
been deployed since the early 1980s. 
The first transoceanic cable was TAT-8, 
installed in 1988 from the US to Europe. 
Since then hundreds of trans-oceanic 
and regional undersea systems have 
been installed. Over the past 20 years 
demand for undersea systems has 
been characterized by a fair degree of 
volatility. 

speculation fuels growth
Like the speculative frenzy that charac-
terized the investment in many of the 
terrestrial systems in the late 1990s, a 

similar mania occurred where billions of 
dollars were raised through capital mar-
kets to finance construction of under-
sea systems in parts of the world that 
at that time couldn’t justify that level of 
investment. Systems deployed in the 
Atlantic, Pacific and Southeast Asia 
dominated the seven-year period from 
1996-2002.

focus on sub-saharan africa
From 2003 through 2006 undersea 
deployments fell below the equivalent 
deployment level of 1992. Subsequently 
growing economies in Asia, Southeast 
Asia and India required more capac-
ity provided by newer cables. What is 
especially noteworthy is the investment 
in cable systems serving Southeast 

Asia and the African continent in 2007 
and 2008; the bulk of undersea fibre 
optic cable manufactured in 2008 was 
deployed to serve sub-Saharan Africa. 

developing economies get 
involved
The focus on these developing mar-
kets reflects the growing impact of 
non-traditional undersea cable owners 
in the industry. Whereas cables were 
once built by consortia of incumbent 
carriers in the US and Europe, many 
private investors in developing markets 
have either acquired systems as in the 
case of India’s Reliance Group buying 
FLAG and Tata Group purchasing Tyco 
Global Network.

RIGHTS-OF-WAY

terrestrial cable rights-of-way
In order for a service provider to deploy 
cable it must first have access to either 
underground or aerial rights-of-way. 
Aerial rights-of-way include power 
transmission lines and utility poles or 
poles along railway tracks whereas 
underground rights-of-way, typically 
in cities/urban areas, include under-
ground duct, sewers, water and waste 
disposal pipes. Other rights-of-way 
include Interstate/highways, subway 
and railway tracks, gas/oil pipelines 
and roadway surfaces. Often incum-
bent local exchange carriers will co-
own utility poles along with the local 
power utility. 

easements required
Where there is no prevailing right-of-
way, permission for an easement must 
be granted from a private landowner 
before construction can continue. Dur-
ing the telecom boom landowners and 
municipalities sought a percentage of 
revenue in return for granting easement 
to their land. And sometimes rights-
of-way come up against obstacles of 
cultural significance such as ancient 
Indian burial grounds. In these cases, 
permission from some state authority 
must be granted or an alternate route 
must be chosen. 

cumulatiVe submarine deplOyments,  
1994-2008 (M Fibre-km / Pie Charts Show Route-km by Region)
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equipment rights-of-way
Rights-of-way extend not only to cable, 
but to site locations—both on the 
ground and pole mounted--for remote 
terminals, cabinets, and pedestals 
that serve as intermediate connec-
tion points in the outside plant. Such 
enclosures can include space for the 
optoelectronics, fibre management, 
power supply, standby batteries, AC 
service entrance, AC power distribu-
tion, and surge protection. Ground 
mount enclosures may cost 25% or 
more than a pole-mounted unit due 
to the associated planning, permitting, 
and trenching required to build the 
concrete pad on which the enclosure 
is mounted. 
For wireless carriers rights-of-way 
mean obtaining site licenses to build 
cell towers or to install base stations 
using structures such as church stee-
ples or building roofs, etc. Submarine 
system operators must obtain site 
licenses to build cable landing stations 
that house the telcos’ electronics and 
equipment.

FOCUS ON RUSSIA 

long distance Operators
The number of service providers in Rus-
sia has increased significantly since the 
market liberalized more than ten years 
ago. In the long distance segment, 
Rostelecom, founded in 1990, and 
majority owned by Svyazinvest, was 
the incumbent provider and now has 
a network footprint of 150,000 kilome-
tres. Another long distance provider is 
TransTelecom, which was formed in 
1997 and has installed 54,000 km of 
fibre optic cable along railroads rights-
of-way. A more recent long distance 
entrant is Synterra, which was formed 
in November 2005, and has a 65,000 
km network. Multiregional Transit Tel-
ecom (MTT), owned by Sistema, uses 
leased capacity to offer domestic long-
distance service.

local Overview
On the local side, there are seven 
“mega-regional” providers, which are 

majority owned by Svyazinvest. These 
telcos operate both regional long dis-
tance and local networks. At mid-year 
2008 combined access lines for these 
seven companies and Central Tel-
egraph stood at approximately 30 mil-
lion. Internet subscribers for the same 
period totalled 2.6 million. 

major wireless Operators: 
Vimpelcom
Vimpelcom, the second-largest wire-
less operator by subscribers, branched 
off into the fixed line market when it 
completed its acquisition of Golden 
Telecom in early 2008. Golden Tele-
com had previously acquired Corbina 
Telecom in May 2007, a local operator 
that had started a four-year broadband 
access program targeting 65 cities in 
Russia.

megafon
Russia’s third-largest wireless operator 
by subscribers, MegaFon, was formed 
in May 2002. The company has recently 
built 10,000 km of fiberoptic network. 
MegaFon has expressed an interest 
in buying Synterra, as has Comstar, 
a fixed-line operator that is seeking to 
purchase Synterra for $850 million in 
equity and cash, including debt. 

mts
MTS, Russia’s largest wireless opera-
tor by subscribers, received a license 

to offer long distance service in March 
2006, and began building out its net-
work in 2007 in the Volga region, Sibe-
ria and the southern part of the Rus-
sian Federation. MTS installed 10,000 
km in 2007. 

mts’s future plans
In an interview with online journal, 
Standard, published in February 
2009, MTS CEO, Eugene Moskalev, 
said MTS began offering long distance 
services in January 2009. he said that 
the ratio of leased v. owned fibre optic 
infrastructure was 20:80, but through 
a three year plan, MTS will increase its 
network by another 60,000 km. 

rights-of-way to be used
Both aerial rights–of-way from power 
utilities as underground options will be 
used. Once completed MTS’s ration 
of owned vs. leased fibre optic infra-
structure will be 80:20. Mr. Moska-
lev stated that rights-of-way along 
gas pipelines were not advantageous 
given the potential disruption of traffic 
should there be an “emergency” arise. 
he added that the backbone construc-
tion will follow routes already used by 
Rostelecom and TransTelecom since 
those routes link major population 
centres. MTS expects to carry 45% to 
50% of its subscribers’ international 
traffic through its existing relationships 
with international carriers.
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