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“The last 50 metres will only be

removed when the price of copper

is so high that people will steal it.

bandwidth within the overall HFC
spectrum, firstly for broadband internet
and more recently for IPTV over cable.
But it was still stuck with the narrow
channels defined by the cable RF
standards, which are 6MHz in most
of the world and 8MHz in Europe,
equating respectively to usable
downstream bit rates of 38 Mbps
with DOCSIS, or 50 Mbps with
EuroDOCSIS. The third version

of the standard, DOCSIS 3.0, tackled
this limitation and cleared the way for
future dedicated high bit rate services
by supporting channel bonding.

Up to eight channels can be bonded
at present, delivering usable
downstream bit rates up to.304
Mbps with DOCSIS and“400 Mbps
with EuroDOCSIS, and 108 Mbps
upstream in both cases (EuroDOCSIS
uses 256 QAM downstream compared
to 64 QAM for DOCSIS, while

both have adopted 16 QAM

for upstream).

The availability of DOCSIS 3.0
will indeed enable operators to
postpone FTTH deployment, according
to Jack Douglass, head of video
technology at Spirent Communications,
one of the leading vendors of test
equipment and services for broadband
and video networks. “In the US most
cable operators have already moved
to DOCSIS 3.0 in order to compete
with Verizon's FiOS and it's only
a matter of time before we see
operators in Europe doing likewise,”
says Douglas.

But in some regions at least it will
also only be a matter of time before
operators run out of overall capacity
on their coax, as the effect of DOCSIS
3.0 deployment will be to increase
demand for unicast bandwidth.

Then in the leading Far East markets
of Japan, Hong Kong and South Korea,
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MSOs are already being driven

by the numbers game, and the
perception that they are struggling
to match telcos, which are offering
dedicated 100 Mbps each way services
over FTTH. “There is a tremendous
amount of competition in those
countries between telcos providing
FTTH and operators using DOCSIS
and now DOCSIS 3.0 with channel
bonding,” agrees Floyd Wagoner,
head of global product marketing
and communications at Motorola's
Access Networks Solutions division.

J

“In this case it is about capturing
Greenfield and upgrading plant

as the typical broadband service
offering in these areas is 100Mbps,”
said Wagoner.

Fibre strategies

The general trend then is one of
upgrading capacity and pushing

fibre deeper, but only replacing the last
50 metres where competition is intense.
The prevailing strategy is one of
sustainable investment in gradual

fibre build out, meanwhile adopting

the other measures for boosting

or reclaiming bandwidth, such as SDV,
according to Carsten Storbeck, EMEA
director of carrier product management
at the global network infrastructure
company ADC KRONE. The situation

in China, for example, typifies the
approach of many MSOs elsewhere

in the world, says Storbeck. “In China
they are building out their cable system
fast and furious. It is a typical hybrid

they are laying the dark fibre in place

for the future,” says Storbeck.
However, Greenfield deployment

is of growing importance for many

MSOs as they seek to expand their

footprint and compete in localities not

passed by their current HFC networks.
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Here, FTTH makes much more sense,
given that the extra cost of the
associated equipment compared with
coax is decreasing all the time, reducing
the principle advantage of coax against
fibre from a greenfield perspective.
Fibre, on the other hand, scores
in several ways, notably by having
much higher potential bandwidth,
and the ability to upgrade capacity
more readily by replacing the
terminating electronic equipment
at each end. Furthermore, the signal
needs amplifying less often, with fibres
in the access network capable of
running up to seven miles without
signal regeneration. Coax, for its part,
requires amplifiers about every 450
metres, so fibre brings a reduction
in energy and maintenance costs.
Other advantages of fibre, notably
immunity from electromagnetic
interference and from eavesdropping,
are probably less relevant for MSOs.
One downside perhaps is that MSOs
are presented with a bewildering range
of fibre options, each with pros and
cons. These boil down to three main
categories: Ethernet P2P (point to
point) xD:PON (DOCSIS passive optical

Netwogs), and RFOG (RF over glass).
Active Ethernet is a fourth category,

but it can virtually be dismissed since,
as the name suggests, it requires
active electronic components within

the network to boost the signal,
entailing conversion between optical
and electrical signals. This adds cost

to the network, and so active
approaches have largely been rejected
in favour of “passive” technologies

that boost signals by optical techniques
(eg involving a “seed” light that can

be recruited via suitable optics within
signal repeaters to reinforce a
weakening beam at a given wavelength).

So of the three passive options,
Ethernet P2P is derived from the
switched Ethernet networks widely
deployed within enterprises for data.
This involves deployment of Ethernet
switches at the central office (CO),
with the network then delivering
video to subscribers on a point-to-point
basis. One disadvantage is that this
was not designed with cable TV
in mind and requires the MPEG video to
be encapsulated in Ethernet frames,
adding a layer of complexity and
overhead. Nevertheless, Ethernet P2P
is fast for channel change, with some
other early performance advantages,
and for this reason is becoming quite
popular in Europe, according to ADC
Krone's Storbeck. “It is about a 50/50
split between P2P and PON network
systems in Europe,” says Storbeck.

“It really depends on the existing
infrastructure and the customers
you serve in region.”

Indeed, elsewhere in the world
the force is increasingly with D-PON,
partly because of the strong support
from the CablelLabs, whose authority
over cable standardisation extends
well beyond the US, reinforced by
commitment from major vendors
such as Motorola and Cisco. PON
itself was designed specifically for
access networks in general where
distances are such that it is possible
to avoid active electronic components.
It also avoids relying on Ethernet
to establish connections, and adopts
a point-to-multipoint topology that
dovetails neatly with the structure
of HFC networks, using passive
optical splitters to divide the signal
up so as to serve multiple users.

It requires Optical Line Terminals
(OLTs) at the CO, and Optical Network
Units (ONUs) close to users at the

“D-PON is not constrained by the 6/8
NMHz=z channel widths imposed by RFE

modulation, and can therefore scale

up in performance readily.”
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point where final conversion back
to electrical signals occurs for the STB.
D-PON then builds on PON
to meet the specific needs of existing
DOCSIS deployments, while avoiding
some of its limitations. D-PON does this
by emulating DOCSIS at the cable
modem termination system CMTS in the
CO, but without simulating RF
modulation for transmission. This means
D-PON is not constrained by the 6/8
MHz channel widths imposed by RF
modulation, and can therefore scale up
in performance readily.
The other option, RFOG, performs
a straightforward emulation of RF
modulation over glass, and is therefore
unable to exploit some of the scaling
and capacity benefits of the PON
architecture, but has the virtue of
costing less, according to Motorola's
Wagoner. “RF over Glass is a way for
operators to respond to greenfield
bids that require FTTH,” notes Wagoner.
“The benefit is short-term lower cost
of deployment. The risk here is there
is no evolutionary path as solutions
like Cable PON (or D-PON) have,
or the potential to leverage the inherent
and tremendous throughput of fibre.”
With D-PON there is the potential
for great improvements in bit rate
by deploying WDM (wave division
multiplexing) in future. WDM splits
the signal into different light
wavelengths, each of which can
carry a whole fibre worth's data
on its own. PON has already been
emonstrated with up to 32 wavelengths
per fibre, so there is the potential
for a 32 fold increase in bit rate in the
near future to deliver well over 1 Gbps
per user. #
The game is far from over for
coax, since copper too has the potential
for further increases in bit rate, but fibre
will always be two steps ahead and will
eventually reach most homes in the
more densely populated areas reached
by HFC. Coax will make a strong last
stand though in the trenches of the last
50 metres. csli
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