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Not so long ago, wireline opera-
tors were leading the market 
with voice and Internet services 

and enjoying low customer churn. A lot 
has changed over the last several years. 
Consumer demand for high-bandwidth 
services is on the rise, and video is now 
one of the killer apps. 

Internet-connected TVs, over-the-
top video, HDTV and video on demand 
are all contributing to a data explosion. 
These bandwidth-hungry services are 
pushing residential data rate demands to 
over 35 Mbps, with no end in sight. New 
3DTV and other rich media services are 
expected to bump this to more than 50 
Mbps in the not-too-distant future. 

This puts telcos in a difficult spot. It’s 
no secret that their current copper in-
frastructure has technology limitations 
that restrict it both rate- and distance-
wise. It simply can’t support very-high-
bandwidth services. However, a new 
copper-enhancement technology called 
vectoring adds to their range of options.

The OpTiONs
Clearly, telcos must act and the sooner, 
the better. They have a couple of choices. 

Obviously, they can invest in new 
fiber plant. Fiber to the home is the 
ultimate solution for the long term be-
cause of its high capacity and low opex. 
However, although FTTH may be 
the best path forward for future-proof 
broadband access, many operators find 
themselves unable to execute a massive 
fiber deployment due to capex or re-
source constraints. FTTH can involve 
higher installation costs, end-user prem-
ises access issues (permits, digging) and 
multiyear deployment schedules, so for 
some telcos, building FTTH through-

The Case for Vectoring

out their service areas isn’t an economi-
cally feasible or near-term solution, as 
the ROI is still not there.

Another option is to deploy a hybrid 
network: fiber to the access portion, 
terminating at the street cabinets, and 
copper from the street cabinets to the 
end users. This is a very cost-effective 
way to provide superfast rates, and the 
deployment time is much faster than 
with other methods. However, this ap-
proach involves running VDSL2 (very-
high-speed DSL2) over the final few 
hundred meters of copper, and there are 
limitations to this technology. Although 
speeds of up to 100 Mbps are theoreti-
cally possible using VDSL2, in reality, 
because most access networks use cop-
per deployed decades ago, the practical 
rate and reach are limited by crosstalk. 

Crosstalk is the electromagnetic in-
terference caused by the simultaneous 
transmission of signals in copper pairs 
that are bundled together in a feeder 
cable, which can typically contain 100 
or more pairs. This noise can lead to in-

creased error rates and degradation in 
bandwidth, resulting in reduced rates 
over shorter distances from the cus-
tomer premises. 

Given these alternatives, there’s a 
real need for innovative solutions. That’s 
where vectoring comes into play. 

iNTrOduciNg VecTOriNg
Developed by a group of top DSL re-
searchers, vectoring – also known as 
dynamic spectrum management (DSM) 
Level 3 – is a technology that boosts 
the performance of copper to near fiber 
speeds, enabling higher-speed services 
to be provided over longer distances in 
existing copper access loops. 

Vectoring works by mitigating cross-
talk. It processes and limits the interfer-
ence that occurs between twisted copper 
pairs and, as a result, offers performance 
that approaches that of theoretical, 
noise-free VDSL2. 

The advancements brought about 
by the technology are impressive. For 
loop lengths shorter than 1,500 meters,  
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By processing and limiting the interference 
between copper pairs, vectoring offers 

performance that approaches the theoretical 
noise-free limit of VDSL2. 
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copper wire data rates can be improved 
by 100 percent, to 50 Mbps or more. 
(See Figure 1.) What’s more, the sub-
scriber coverage area for premium ser-
vices can be expanded by 300 percent. 

For these reasons, vectoring is quickly 
becoming the technology of choice for 
enhancing deployed copper to superfast 
speeds in the residential and business 
markets. In fact, market analysts are 
predicting that VDSL2-based networks 
will dominate the xDSL-based access 
network by 2014 and will be a major 
part of most next-gen access networks.

VecTOriNg’s BusiNess cAse
The economic justification for offering 
vectored VDSL2 services to subscrib-
ers can be established by examining the 
benefits to the operator, which are  in-
creased revenue per subscriber, reduced 
customer churn and postponed invest-
ment in new fiber access infrastructure. 

Increased revenue per subscriber
With its typical 50 Mbps rate, vectored 
VDSL2 enables wireline carriers to of-
fer very-high-bandwidth services and 
applications to subscribers. Although 
the take-up rate for premium services is 
largely dependent on pricing structure 
and subscribers’ sensitivity to price, case 
studies have shown that a price increase 
of between 20 and 35 percent is accept-
able enough to encourage a take-up rate 
of 10 to 30 percent. 

Fig. 1: VDSL2 vectoring can improve data rates over copper wires by as much as 100 percent.

Figure 2: VDSL can often be installed at a fraction of the cost of FTTH.

Vectored VDSL2 services can increase revenue  
per subscriber, reduce customer churn  
and help postpone investment in new  

fiber access infrastructure.

Reduced customer churn
Carriers invest significant resources in 
analyzing and trying to prevent cus-
tomer churn because they understand 
that the cost of supporting existing cus-
tomers is significantly lower than the 
cost of acquiring new ones. For wireline 

operators especially, churn is a major 
concern, exceeding 5 percent per year in 
many markets. 

Although churn rates can vary ac-
cording to geographic region, the reasons 
for churn remain similar and are tightly 
coupled with competing offerings. ECI 

estimates that in markets with multiple 
competitive service providers, a telco can 
reduce churn by up to 40 percent with 
an offering that meets the local cableco’s 
package on a price/performance basis.

Postponed investment in new fiber 
access infrastructure
For the long term, FTTH is an ideal 
choice, with its future-proof capac-
ity and low operating overhead. Still, 
as mentioned earlier, the capex outlays 
required for fiber deployment can make 
such an investment prohibitive. 

Figure 2 shows the investment costs 
of VDSL and two FTTH technolo-
gies – PON and P2P – in six European 
countries. Using Germany as an exam-
ple, a countrywide FTTH deployment 
would cost 120 billion euros while a 
FTTC+VDSL deployment would cost 
approximately 40 billion euros.

The cost of FTTH is higher because 
installation costs are greater, fiber de-
ployment schedules are longer and ter-
rain issues, right-of-way limitations and 

construction costs pose additional capex 
implications. As well, the payback pe-
riod for an FTTH solution can be lon-
ger given these factors. 

When the business case for a full 
FTTH deployment is difficult to justify, 
vectoring is an attractive option because 

Network 
Type

cost per home Accessed (in euros)

germany France sweden portugal spain italy

VDSL 457 n.v. 352 218 254 433

PON 2,039 1,580 1,238 1,411 1,771 1,110

P2P 2,111 2,025 1,333 1,548 1,882 1,160

Source: Elixmann et al. (2008)
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it prolongs the useful life of installed 
copper infrastructure without the need 
for large capital outlays.

AN exAmple
An operator plans to leverage vector-
ing on its VDSL2 interfaces to provide 
a 50 Mbps premium service offering 
to its subscribers, thus reducing churn 

and increasing average revenue per user 
(ARPU) by $58 over a two-year period. 

The revenue increase is based on the 
following assumptions:

• $30 per month basic service rate
• $8 per month up-charge for 

premium services
• 15 percent premium service take-up 

rate 
• 4 percent reduction in customer 

churn (customers are retained who 
would have otherwise signed up for 
a competitor’s premium service).

Taking into account these assump-
tions, ARPU is increased by $58 over a 
two-year period, as follows:

1. Increased revenue due to premium 
service take-up:

  $8 per month x 24 months x 15 
percent take-up rate = $29 per user

2. Increased revenue due to a reduction 
in customer churn:

 $30 per month x 24 months x 4 
percent customer base retained = 
$29 per user

FiBer WheN The Time is righT
Wireline operators are facing considerable 
competitive challenges, and the decision 
of when to move to a fiber-based infra-
structure is not an easy one. Each opera-
tor must carefully consider its unique cir-
cumstances and determine whether it has 
the financial means and other resources 
to pull off such a huge undertaking. 

For some, the most viable business 
case is achieved by prolonging the life 
of the existing copper plant. Innovative 
new access technologies such as vector-
ing make this possible. By extending the 
range and speed of VDSL2 networks, 
vectoring helps telcos keep costs down 
and market share up – so that they can 
transition to fiber at a pace that’s right 
for them. v

By extending the range and speed of VDSL2 
networks, vectoring helps telcos keep costs down 

and market share up so they can transition to 
fiber at a pace that’s right for them.
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