Development of Integrated
Cable/Telephony in the United Kingdom

U.K. cable/telephony operators have been given the unique opportunity to be
full-service providers with the infrastructure they build. Operators are taking
full advantage of this opportunity to deliver video, voice, and data services over
a competitive infrastructure.
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he United Kingdom offers franchised
cable television operators the unique
opportunity to provision competitive
telephony service in addition to multi-
channel television services. TeleWest

: ©7  Communications Group Plc., a joint
venture between Telecommunication Inc., (TCI),
and U S West, have taken advantage of this
opportunity to invest, operate, and assist in the oper-
ation of CATV/Telephony in the United King-
dom. TeleWest owns or invests in 24 franchises,
totalling approximately 3.6 million homes passed.
Twenty-one of the 24 franchises wholly owned or
invested in by TeleWest are presently offering
competitive telephony as of the end of 1994. Oth-
ers are set to start in the 1995-96 time frame.

Thisarticle discusses the development of network
architectures in support of TeleWest’s cable/tele-
phony opportunities in the United Kingdom. The
article begins with an account of the history of
U.K. cable/telephony. continues with the early
developments and drivers of the architecture, dis-
cusses the current architecture and build, and
concludes with an overview of future develop-
ment and directions for the architecture.

Early History

Development of cable television in the United
Kingdom in it’s current form began in the early
’80s. The U.K. Government’s intention was to see
cable television infrastructure and services
brought to the public by privately funded compa-
nies servicing small, local, geographic areas called
“franchises.” Franchises were granted by the gov-
ernment in a bidding process, structured to fairly
distribute the franchise areas to investment groups
thatwanttobuild and deliver cable television services.
Government-licensed operators through regulators,
as well as using the regulators to monitor important
license conditions, particularly conditions associ-
ated with progressing the build in a timely manner.
Knowing the investment to provide the infrastruc-
ture would be significant, the government gave win-
ners of the franchises the advantage of a window

of opportunity under which they would be the sole
provider of broadcast entertainment scrvices via ter-
restrial delivery systems in the franchise area.

In addition to the delivery of cable television
services, early shapers of regulation envisioned
cable networks not only as a delivery mechanism
for multi-channel television services to the public,
but also as a competitive local infrastructure for
telephony and data services to the newly privatized
British Telecom (BT). Licensing and regulation were
structured toallow cable operators the opportunity to
put telephone and data services on the cable tele-
vision infrastructure. Fully realized. this would
accomplish the government’s aim of bringing
competition to all parts of the telephone network,
aswellasallow cable operators the potential for other
revenue streams to help offset the high cost of
constructing the network presented to them by the
requirement to put all new plant underground.

From 1989 through to 1991, the U.K. Government
completed the process of letting out the remain-
ing of the 135 cable television franchises, com-
pleting the initial coverage area of approximately
15 million of the 22 million total households in the
United Kingdom Also in 1991, the U.K. Regula-
tory regime reviewed the competitive structure
for telephony operators which had been in effect
since the privatization of BT and the introduction of
competition in the early ’80s. This review culminated
in, among other things, a lifting of the duopoly
restrictions on cable/telephony operators, allowing
them to become full Public Telephone operators
(PTOs) in their franchise area. Other important
outcomes from the review for cable/telephony
operators included issues such as insuring rights
tointerconnect for new operators, methods for deal-
ing with competitive issues operators could not nego-
tiate commercially, powers and structure under which
the regulator could control dominantoperatorsinaid
of creating a competitive commercial structure, as
well as setting the structurc and timeframes under
which the existing dominant players could poten-
tially enter the broadcast television delivery busi-
nessincompetitionwith CATV franchise operators
through bypassing the franchising structure used for
cable operators, and using their existing national
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Total franchises 24 135
Total homes 3.5M 15M
CATV homes passed 1.54M 4.2M
Telephone homes passed 1.28M N/A
g Cable subs today 320K 907K
! Telephone exchchange 320K 717K
lines today

M Table 1. UK. cableitelephony statistics (as of
December 31, 1994).

networks in place.

Since the completion of the franchising work, and
the formulation of an acceptable and consistent com-
petitive structure putin place via the Duopoly Review,
many new cable/telephony operators have begun
tocommit and spend the massive amounts of invest-
ment required to build the networks which will be
used to deliver both cable and Telephony services.
Current statistics for TeleWest, and the cable/tele-
phony industry in the United Kingdom through
the end of 1994 are contained in Table 1.

Network Architecture
Development

In the early days of development, practical business
realities and constraints, incorporating the “real
world” business drivers provided the parameters
under which initial network architecture deci-
sions occurred. Starting the build quickly, as well
as making sure the build could progress in a timely
manner, were important early drivers. During the
franchising process, winning bids contained time-
frames for starting the build, usually within six to
12 months of the award of the franchise. Bids
also contained year-by-year milestones for pro-
gressing the build, generally in the tens of thousands
of homes passed per year, as well as an end date
for the build. These dates formed part of the
judging process in selecting the franchises with
the deployment milestones monitored by the reg-
ulator, who has the power to revoke the franchise
if progress is not in line with expectation. These
expectations of sticking towhat were generally aggres-
sive start dates and build schedules moved opera-
tors to seek out and value network architectures
which could start quickly, and could be built out
tolarge numbers of homesin line with the milestone
requirements.

Commercial and economic drivers also played
a part in the network architecture development.
As these were profit-making ventures funded by
private investors, the network design had to be
cost-effective, and assist the overall business ven-
ture in bringing a reasonable return in investment
to the partner groups. Adding to the difficulty of this
was the fact that licenses insisted that all plant be
in duct in the underground environment. As the
majority of the network costs ultimately would be
to dig the streets and put the physical duct and
cabinet structure in place, achieving cost savings
inthe build required an architecture that minimized

costs as much as possible in this particular area.

Competitive driversalso played a role in network
architecture development. As operators would be
in a fully competitive marketplace with the new
infrastructure and services, the network architec-
ture had to produce a highly available and reliable
network. Customer expectations as to general
quality of telephone services are already set, and
to be an Operator in a competitive environment
of a displacement telephone service (i.e., a service
the customer would use as their sole fixed telephone
line in the home), this expectation must be met or
exceeded. Focus on the service capability would
be important, aswell. Inthe early days, services were
expected to be simple, dial-tone type services
with limited features. As the business developed,
however, competition would drive the broadening
of the types of services needed to be delivered on
the architecture. It was important, then, that the
architecture evolve gracefully and cost-effectively to
add new services as they were required in the
future to meet competitive threats.

Network Architecture Choices

A sthe initial work on network architecture began
in 1989, existing network architectures inte-
grating the delivery of CATV and telephony ser-
vice were only in their very early stages of
development world-wide. Integrated Fiber to the
Home/Kerb (FTTH/K) architectures, as well as
techniques which integrated the telephony into
the Hybrid Fiber-Coax (HFC) infrastructure
commonly used by cable television operators,
were both looked upon as possible alternatives
for network architecture in the pre-build days. As
few areas had previously provided operators with
the regulatory freedom for operators to be in
both the Broadcast Entertainment and Local
Loop Telephone delivery business, because in the
United Kingdom real demand for these types of
systems, and hence the development of truly deploy-
able commercial products of these types, had
been lacking. Even with all the hype existing at the
time about the future of integrated structures
delivering all services to the home on a common
wire, none of the integrated delivery mechanisms
of the day were production models ready for use
in the British marketplace in time, in sufficient
quantities, and at mature enough price levels, to
support the franchise builds contemplated.

The only “architecture” available, which met the
practical business realities and constraints detailed
above, was a simple Digital Loop Carrier (DLC)-
based telephone overlay on astandard CATV HFC
broadband delivery to the home network. This com-
bination of these two separate but commonly
deployed architectures into a common infrastruc-
ture build, although certainly not achieving the
desired level of network integration, had the
capability to be designed and built in such a manner
that it would meet the initial network architecture
needs of generally being quickly deployable, eco-
nomical, flexible, reliable, service/interface rich,
as well as have the ability to be designed to easily
evolve into the more forward looking technolo-
gies/architectures of the future.

Current TeleWest franchise architecture, utiliz-
ingthe DLC overlaytechnique fortelephony, and the
HEFC for broadband delivery, is outlined below.
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Generic Franchise Network
Design Today

Figure 1 gives a diagrammatical representation
of the incremental telephony network design
presently being used in TeleWest owned and
operated franchises. The network plans to meet
an initial starting telephone penetration of 25
percent of homes passed. with network capability
to gracefully increment to approximately 50 percent
penetr:‘on in any given node with-in the in-place
cabinc. .iructure. Addition of capacity beyond
about the 50 percent telephone penetration can

B Figure 2. 2000 home node cabinet (MM).

be accomplished through addition of cabinets.
The CATV network is initially capable of achieving
100 percent penetration for broadcast entertainment
and information services, as each address is
served with a port off of the HFC bus structure in the
coax portion of the distribution network.

The network starts in the headend/exchange.
There sits local telephone switching equipment,
as well as standard CATV headend equipment.
Connection from the distribution network to the
lineside of the switch is via 2.048 MB/s circuits
utilizing a proprietary form of V2 type Channel
Associated Signaling (CAS). All TeleWest tele-
phone lines switch through our own local switch,

ey

W Figure 3. RF/power cabinet at 500 home node.
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interconnecting withother carriers (i.e., BT, Mercury,
etc.) for access to the broader Public Switched
Telephone Network (PSTN) via standard Opera-
tor-to-Operator Signaling System 7 links.

The current distribution network architecture
moves away from the headend on fiber optic
cables, making use of standard DLC techniques
for moving telephone signals on fiber optic cables,
andstandard VSB-AM transport techniques for mov-
ingvideo and entertainmentservices on a fiber optic
cable. For the telephony service, 140 Mb/s pipes
transport from the headend/exchange out on
fiber to serving areas in the franchise. The node,
serving an area with a 140 Mb/s pipe, is a Major Mux
(MM) node (shown in the photo in Fig. 2) typi-
cally serves approximately 2100 homes passed in
TeleWest’s owned and operated franchise group.
A minimum of 16 fibers route to each MM node from
the headend/high density node. Nine of the these
fibers patch through directly to the three 525
home nodes that are not adjacent to the 2100
home node. to meet the broadband network require-
ments. Three of the fibers feed the broadband
network requirements of the colocated 525 home
node. The other four fibers meet the needs of
the overlay telephone network. The MM node
typically resides in a street-side cabinet, with
physical diversity of fibers to this particular node
planned for initially, and implemented over time
as the rest of the network build progresses. The
140 Mby/s pipe in the node breaks down to electrical
34 Mby/s pipes atthe MM node. The 34 Mb/s pipesare
cross-connected to 34 Mb/s OLTE cards, and
fiber cables then take the 34 Mb/s pipes optically
on to the next node in the network, the Sec-
ondary Mux (SM) node.

An SM node consists of the serving area of
approximately 525 homes passed, with eight fibers
dedicated to each SM node trom the MM node.
Three of these fibers transit the broadband net-
work signals through the 2100 home node to the

525 home node, as described above, while two of
the fibers deliver the overlay telephone network
requirements between the MM node and the SM
node. For CATYV, the SM marks the conversion
of the broadband signal from optical to electrical,
for continued distribution to the home via a coaxial
network (see photo in Fig. 3). The three fibers
used to the SM node for CATV purposes carry
three different parts of the spectrum. One fiber
carries the forward broadcast spectrum (50 to
550 MHz). As it contains broadcast content only,
it has no association with any particular node
size, with the laser feeding it split as many times
aspossible tosave cost. The other two fibers provide
dedicated bandwidth between the 525 home
node and the headend, in the forward direction from
600 to 750 MHz, and in the reverse direction
from 5 to 30 MHz today, and 5 to 40 MHz in
1995. This bandwidth is specifically reserved and
allocated for use with digital signals going between
the node and the headend. Figure 4 contains a
diagram, with spectrum allocation, of the 525
home node. The build away from the fiber hub is
astandard CATV tree-and-branch (i.e., bus-star)
coaxial cable distribution network to the home.
TeleWest owned and operated franchises place
four fibers to the 525 home node from the head-
end, with the remainder of the network from the
525 homes passed level built as “tree-and-branch”™
bus structured coaxial distribution. Building away
from this 525 home node is a standard coaxial
distributed tap architecture, using predominately
four- and eight-way taps as the last distribution point
in the network. All taps construct below ground, help-
ingkeep construction costs at their minimum, as well
as minimizing the disruptive effect of street furni-
ture (above ground cabinets) in the community.
For telephony purposes. the SM node resides
in a street-side cabinet, with the 34 Mb/s pipe
delivered to the node from the Major Mux node
multiplexed into it's 2 Mb/s bearers. The 2 Mb/s
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bearers then, on an as needed basis, connect to a mul-
tiplexer, breaking down the bearer into groups of
30 voice or 64 KB/s channels. The individual
voice or data channels cross-connect, via copper
jumpers, to terminal blocks that have copper
cables terminated on them. Building from the
node to the customer base, a standard paired
copper cable distribution network parallels the
CATYV coaxial network, using the same duct
structure. As the distance between any customer and
an SM node is generally less than 300 m, the cop-
per distribution network is capable being built
from small numbers and sizes of cable. Attached are
two pictures of the SM node, one showing the
two cabinet structure used to provide this node,
and the other showing the power and CATV
equipment inside one of the cabinets.

Installation of a customer occurs via placement
of a final drop cable. The drop is a “siamese” drop,
containingstandard RG-6 or RG-59 dropcable, and
two 26 AWG twisted pairs. Any customer, regard-
less of whether they purchase one or both services,
gets this drop placed onto their premise at the time
of first install. The telephone service terminates in
a U.K. “Master Socket,” the U.K. equivalent of an
RJ-11 in the United States. For the CATYV service
the final device placed to provide service to a cus-
tomer is an on-premise set-top device, placed at the
customer home. In the United Kingdom, there are
few “cable ready” television sets, so every home
receives a set-top. In TeleWest franchises, that set-
top is fully addressable, allowing us to scramble all
channels and activate/deactivate services centrally.

Watching over the two networks is a network
monitoring system, which receives and relays
alarms associated with all optical and power elements,
as well as all telephone electronics in the net-
work. All active elements in the network are bat-
tery backed-up, with each cabinet in the network
also containing a generator plug, aliowing the cabi-
nettorunonanexternal generator in the event a mains
outagein a particular areabecomes prolonged. Addi-
tional measures to insure network availability includes
the deployment and development of both equipment
and route redundancy for key network compo-
nents and cables.

Meeting Future Requirements

The base overlay network has served well in
getting TeleWest franchises into business,
meeting the initial quality, cost, and service needs
inorder to enter into the competitive cable/telephony
business. The predictable and consistent build
rate and cost of the overlay architecture have allowed
TeleWest franchises to ramp up to building at a rate
of around 500,000 to 600,000 homes passed in a
calendaryear. Current plans call for build to continue
at about this rate for the next couple of years,
reducing in the years after as franchises complete.

Going into the future, the HFC structure built
today provides the starting point for evolution of
TeleWest architecture. Much of the network evo-
lution, both to lower the cost of new network
build, as well as to add future services, centers on use
of the HFC infrastructure. The reasons for choos-
ing to evolve on the HFC architecture for future
capabilities centers on it’s superior performance
in three specific problem areas for TeleWest. The

first is in keeping initial first cost low. HFC archi-
tectures, similar to the current TeleWest archi-
tecture discussed earlier, give operators the
ability to put an interactive broadband network
capable of multiple services in place, at a reason-
ably low initial first cost. Because of it’s “bus”
structure from the 525 home node into the
premise, the HFC network presents a minimal
requirement for duct, as well as a relatively low
and predictable cost for cable and electronics in
the network. This is an important attribute for
competitive operators who require low infrastruc-
ture costs to keep their service costs low inacompetitive
market.

The second is the ability of the HFC architec-
ture to be divided up as service type and demand
requires. Because the “assignable” commodityinan
HFCnetwork forservices is bandwidth, and the actu-
al services on an HFC architecture are a function
of the devices placed on the ends of the network,
HFC architectures allow the operator the ability
to assign services and capacity as demand on the net-
work builds and changes, and not at the time the net-
work is actually built. This attribute is important
to new operators, as the competitive nature of
the business makes forecasting service types, as
wellas service demands, very difficult. Initial unpre-
dictability can be a problem, as no model exists
for predicting expected penetration level for ser-
vices, or types of services customers may or may
notlike. Additionally, true competitive drivers occur-
ring after the network has been put in place, can
significantly change the service type and demand
characteristics, as operators seek to react to com-
petitive thrusts from other operators, or seek to
create competitive advantage through bringing new
services to market ahead of the competition. In
an HFC architecture, because the assignable net-
work asset is bandwidth, new operators retain
some capability to meet changing service types
and demands through incrementing or reassign-
ing bandwidth, avoiding significant and costly changes
to the base distribution network, particularly the
expensive to build and change duct structure.

The third is the ability of an HFC architecture
to evolve to add capacity without significant
changes to the physical duct network. Increasing
capacity to meet increasing service and capacity
demands in an HFC network is accomplished
through a continual process of subdividing nodes,
to bring more and more dedicated bandwidth to
smaller and smaller node sizes. For example, the first
evolution of the TeleWest architecture would be to
take the 500 home nodes, and subdivide them
into 4 x 125 home nodes. This would mean that the
existing dedicated capacity available to a 500
home node, would be available to a 125 home node,
in essence, incrementing the capacity by a fac-
tor of four. The great thing about this form of
incrementing capacity in this manner for TeleWest,
is that it can be accomplished through physical
re-arrangement of elements in existing cabinet
and building locations, and with no addition of cables
into the existing duct structure. Subsequent sub-divi-
sion of nodes would ultimately require some
additional cables to be placed, but all foreseeable
evolutions should be able to go into existing duct
structure. This means movement from the exist-
ing HFC structure, to more fiber rich passive
optical network (PON) type structures, should be
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able to be done in the same cost-effective duct
system built to meet the initial business requirements.
This ability to evolve capacity and service require-
ments without future change to the duct infrastructure
is important to TeleWest, both in keeping our
cost structure low for competitive reasons, as well as
for reasons associated with the social and envi-
ronmental costs of continually digging up the res-
idential streets of the United Kingdom

Use of HFC to Integrate
Delivery of Telephone Services

Integrated architectures, carrying the telephone
services on spectrum in the HFC network,
remain important in our network development. This
technique of delivering telephony services poten-
tially solves the problem of bringing telephony to the
150,000 homes passed in franchise areas which
we owned which had CATV network and service,
but no duct provision for putting an overlay tele-
phonysystem in place. Integrated delivery techniques
also have the potential to save us money in our
new build areas where TeleWest are currently build-
ing combined CATV and Overlay telephony net-
work plant in the manner described above.
TeleWest focus has been on the study and
development of two different types of integrated
architectures,one called “RF tothe Home,” and the
other called “RF to the Kerb.” Both of these
architectural concepts represent TeleWest’s best

thinking to date as to how a CATV operator can
increment telephony onto the Distribution Network
at the lowest cost. Each has its strengths and
weaknesses as an architecture, consequently each
will have particular areas or applications where it
will be the favored architecture over the other.

With “RF to the Home,” connection of potential
customers occurs through the placement of inter-
face boxes at the CATV headend location, and
the customer premise location. The customer premise
interface box is responsible tor converting the
telephone signal to and from the subscriber to its dig-
ital bit representation, for transport using Quadra-
ture Phase Shift Keying (QPSK) techniques to
and from the headend over selected portions of
the CATV RF spectrum. The box in the headend
is responsible for taking those digital signals from
the spectrum in the headend. and manipulating them
such that the output bearer to the switch matches
the 2 MB/s bearer defined in our current inter-
face specification with the switch. This "RF to the
Home” concept, shown diagrammatically in Fig. 4,
creates a network where all that exists of the tele-
phone network between these two boxes is the
standard CATV broadband network as we build
it today.

“This “RF to the Kerb” method similarly trans-
mits the telephone signal as digital bits on the RF
of a broadband network today using QPSK, but
instead of carrying the signal on the broadband
network all the way to the customer’s premise,
the interface converting the digital signals back to
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| Overlay (PMO) £1267 £487 £343 £275 £230

| ]
! RF to the Kerb £1006 £400 £290 £220 £200 |
| RF to the home £307 £291 £287 £289 £287 J’
L

H Table 2. Incremental cost per telephony subscriber as a function of
penetration (current exchange rate is US31.60 equals 1 pound sterling).

analog baseband telephony signals resides out of
the premise, in a street cabinet at the kerbside.
Twisted-pair cable distribution feeds in an over-
lay fashion from that interface point in the net-
work, to the customer’s home, in much the same
way as we build the last 100 m of the overlay net-
work today. Figure 5 shows diagrammatically
what this concept looks like. Invention of the “RF
to the Kerb” concept was a direct fallout of early
problems with the customer reaction to the box in
the home used in the “RF to the Home” concept.
In a competitive marketplace such as ours, any
competitive disadvantage with the incumbent
supplier has to be taken seriously, as it will cer-
tainly will be exploited in the marketplace. “RF
to the Kerb” provided a fallback to the business,
such that if the significant “box on the premise”
issues associated with “RF to the Home” techniques
could not be overcome, their still was an integrat-
ed method for delivering telephony on a CATV
infrastructure which could achieve the cost sav-
ings envisioned.

Economics of Integrated
Architecture

Ascost savings in new build are an important driv-
er of our evolution to integrated architecture,
a great deal of time has been spent evaluating the
cost models associated with the different archi-
tectures outlined above. Our measure of compar-
ison of alternative architecture costs is incremental
“cost per telephone subscriber.” The “cost per
subscriber” in networks that attain less than 100
percent penetrationisa function of “network” costs,
typically represented as “costs per home passed”
in our plans, and “installation,” costs, typically
represented as “cost per install” in our plans.
“Network” costs are the money spent before con-
necting any customer, and “installation” costs are
the costs spent to connect a customer to the network
and bring into them service. The incremental
“cost per telephone subscriber” is calculated
using the following algorithm:

(Network “Cost/Home Passed”/Penetration
Rate) + “Installation Cost”

No duct infrastucture or CATV network ele-
ments are included in any of the costs, as they are
all assumed to be part of the CATV portion of the
plan, in our current financial structure. Table 2
contains a current incremental cost/telephone
subscriber comparison of the three different net-
work alternatives.

Overlay and “RF to the Kerb” methods of deliv-
ering telephony tend to be very network-oriented.
That is why you see the high cost/subscriber at
low penetrations, as the network costs spread across

asmall number of customers yields a high “cost/per
subscriber.” As penetration increases, however, this
slowly increasing network-oriented cost spreads
across a greater number of subscribers, bringing
the cost/subscriber quickly down. *RF to the Home”
techniques tend to be very favorable at lower
penetrations, because the majority of the cost is
in the device at the premise, which is part of the install
cost. The cost/subscriber is governed largely by this
premise unit, staying relatively constant across all
ranges of penetration. Current calculations for
oursituation today show that overlay will never reach
the levels of cost achieved by “RF to the Kerb,”
although the gap between the two, on a per-sub-
scriber basis will narrow as penetration gets greater,
because both are adding essentially the same elec-
tronics to the network to achieve the increased
penetration, and just lessening the impact of initial
costsavingson the “cost persubscriber” calculation as
penetrationincreases. Similarly, “RF tothe Kerb”and
“RF to the Home” have roughly equal cost per
subscriber numbers, using current vendor price lev-
els and our 1995 plan penetration of 25 percent. If
our penetration continues to increase, “RF to the
Home” vendors will have to decrease the cost of
the box in the home to stay at the same cost per
subscriber level achieved by “RF to the Kerb.” If pen-
etration lessens, “RF to the Home” becomes the
winner, as “RF to the Kerb” then spends roughly the
same amount of money across fewer customers.

A straight incremental cost per telephone sub-
scriber comparison does not completely charac-
terize the situation, however. “RF to the Home™ also
provides some tangible architectural advantages
over overlay type architectures which might favor
it.evenif the price comparison of the two puts “home”
architectures ata price disadvantage. Overlay archi-
tectures tend to have some dependence on good
forecasting to make them cost effective. When
forecasting is not expected to be good (as is in
our case), overlay architectures compensate by
adding cost into the network up-front. We do this
in our overlay network through placing a copper
twisted pair in the distribution network for every
home (i.e.. 100 percent penetration), and through
building the cabinet. shelf, and card space to be
able to take the network to 50 percent penetration
with no additional cabinets. This is because even
though the aggregate penetration in any franchise
is in the 25 percent area today, achieving the
actual penetration is through aggregation of
many nodes that have higher (up to 50 percent)
and lower (as low as 1 to 2 percent) penetration.
Because we have no idea up front which nodes
will be high penetration nodes, which ones will be
low penetration nodes, and which ones will have
special circuit needs. design and build of the
overlay network occurs in such a way as to easily meet
the high-end penetration requirements (i.e., the
50 percent area) in all nodes, to insure that no
matter what happenswith respect tosalesinthe area,
we can easily, and in a timely fashion, meet our
customer requirements.

“RF to the Home” techniques simplify the
issues with forecast inaccuracies associated with
additional demand, services, and products, main-
ly because the only distribution network require-
ment for additional demand and/or services is
bandwidth, which is much easier than finding
cabinet space, duct space, multiplexer card space,
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etc. Additional service requirements are just a
function of having the bandwidth available, and
putting the right devices on the ends of that
bandwidth. There is no need to build extra cost
into the distribution network up-front, in antici-
pation of future demands.

From a cost savings standpoint, integrated archi-
tectures seem to provide real cost benefits to our
business. Which of the integrated architecture options
is best from a cost standpoint for our business is
still open to debate. Finding the answer to the
question of which architecture makes most sense for
us in the various opportunities we have which
couldbenefit from integrated architecture, and devel-
oping that solution for implementation in our builds,
has been a major focus of our integrated architec-
ture development work to date.

TeleWest is currently involved in trial work
with both types of products. The “RF to the
Home” trialis being performed in the Croydon (South
London) franchise, utilizing product supplied by
First Pacific Networks. The trial is about to finish
itstechnical trial phase, under which about 75 employ-
eesand friendly users have been receiving telephone
services using this delivery technique. Assuming
satisfactory completion of this technical phase of
the trial, a marketing trial of the concept is begin-
ning in August 1995, also in the Croydon area.
Should these trials yield a reliable and deploy-
able product and concept, current plan is to take
“RF to the Home” concept, and deploy it in 1996
into the 150,000 or so homes which were built before
the telephone was envisioned as a service, and do
not have the duct space to accommodate an over-
lay implementation.

TeleWest also have a technical trial ongoing
with a version of the “RF to the Kerb” product.
The product is supplied by a three vendor group-
ing, with Hughes Network Systems supplying the
RF Modems, NKT Technics supplying the PCM
Multiplexing and Network Management, and
Alpha Technologies supplying the 60VAC to
48VDC conversion in the “RF to the Kerb” shelf.
A 500 home node has been built in our Newcastle
franchise, utilizing the “RF to the Kerb.” A technical
trial phase in the Spring of 1995 connected a lim-
ited number of friendly customers. A full 2100
home job area of new build, utilizing the “RF to the
Kerb” technique, is now being built. The main
interest in this 2100 home job area build will be to
confirm whether cost savings over the overlay
technique of delivering telephony can be achieved,
and, if so, how much. If significant cost savings in
delivering telephone services can be achieved,
and the viability and reliability of the “RF to the
Kerb” delivery technique confirmed, planning
would begin on moving franchise groups over to
use this, or one of the other “RF to the Kerb”
techniques currently being brought to the mar-
ketplace.

Future Demand and Interactive
Services

As with many others owning or building HFC
architectures, TeleWest currently look to the
HFCdistribution architecture as the delivery mech-
anism for improved broadcast entertainment
products, as well as the new and developing

demand and interactive services of the future.

Improvement in broadcast products arise from
the order of magnitude increase in channel capac-
ity via digitalization and compression of the video
signal. The increase in available channels in the
already defined broadcast portion of the spec-
trum (50 to 550 MHz) from 50 to potentially 500,
provides operators with the opportunity to reach
niche markets with content aimed at very specific
groups and/or markets. Realizing this increased
capability is a function of moving existing analog
services into the digital domain, clearing spec-
trum of its analog channels, and placing on that
spectrum digital channels, at rates of ten to 12
digital channels per old analog service. TeleWest
plan to accomplish this through deployment of
digital services alongside existing analog services.
Customers will have the option to take a “digital
tier” of services, at a price necessary to support
the additional cost of placing the new set-top box
required to support these new services. Over
time, as more take up the digital service options,
it is envisioned that more product in the broadcast
portion of the spectrum will migrate to digital
content. At some point in the future, conversion
of all customers to digital services will occur, con-
version of the broadcast portion of the spectrum
to digital will be complete, and the full 500 to 600
channels of digital capacity in the broadcast por-
tion of the spectrum will be available.

Other new services envisioned by operators on
the video delivery side of the business include
services which deliver a specific piece of video
content to the customer when they specifically
request to see it. Because dedicated bandwidth of
substantial proportion does exist between customer
and headend, these true “video-on-demand” (VOD)
services, requiring point-to-point connectivity and
communication between the customer and the
headend, are now possible. True VOD services
cover a wide range of different potential applica-
tions, including movies-on-demand, time-shifted,
and library access television viewing. Video clip-
based shopping, advertising, and information
applications where a customer requests specific
image-based information would also fit in this
genre of products. These type of products could
be very important to cable operator’s long term
success, as they provide the customer with the ulti-
mate control to watch what they want to watch,
when they want to watch it.

In addition to allowing customers to control
and pay for only desired programs, this ability to
provide true VOD on cable networks is a com-
petitive advantage over Direct to Home (DTH)
delivery via satellite. DTH has provided cable
television in the United Kingdom with significant
competition as a delivery mechanism since the
very early days of cable. But DTH, because of its
footprint (generally continental in geographic
area), will never be able to achieve the proper
channel capacity to node size ratio required to
provide true VOD services like those mentioned
above. Hence, narrowcast demand oriented ser-
vices have the potential to provide cable opera-
tors with a competitive advantage over DTH
when they become available. Current TeleWest
spectrum allocation for these services (650 to 750
MHz, plus a nominal low speed return spectrum)
is capable of producing approximately 150 separate
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video streams of 3 MB/s into a 500 home node.
This should be more than enough to meet initial
needs for these types of services. Other needs in
the areas of server development, spectrum
management, set-top development, as well as
application development are required to bring
these types of services to full commercial real-
ization, but the most expensive and least flexible
portion of the network, the distribution portion,
is prepared with capacity to meet initial require-
ments.

The third new set of services toward which
operators will be looking is the interactive and/or
interconnectivity based service. Again, because
of the dedicated two-way spectrum that can be
dynamically allocated to a customer on demand,
operators envision services which connect cus-
tomers to data bases and on-line networks via the
HFC distribution network. Although customers
today connect to these networks using tele-
phone modems and the PSTN, use of an HFC
distribution network has the potential to connect
customers at 10 to 100 times the speed, enabling
a new generation of on-line services to enter the
mass market with image- and graphics-based
content as a part of the offering. Current archi-
tecture provides the majority of the reverse
spectrum (12 to 40 MHz), and 50 MHz in the 600
to 650 MHz portion of the spectrum, to provide
for these types of data connectivity-oriented
interactive services, as well as the integrated tele-
phone services previously discussed. The avail-
ability of two-way digital transport in the low
MB/s region between customer and headend
couldalso aid in the development of other interactive
information services, as well as interactive video
games.

Conclusion

.K. cable/telephony operatorshave been given

the unique opportunity to be full-service providers
with the infrastructure they build. Operators are
taking full advantage of this opportunity to deliver
video, voice, and data services over a competitive
infrastructure built largely on HFC and DLC network
concepts. Focus in the near term is on getting the
network built, as only 30 percent of the build had
beencompleted as of the end of 1994. Longer term
architecture evolution seeks to develop the com-
petitive advantages the HFC network brings in its
ability to cost effectively deliver multiple services
overacommon cabled broadband infrastructure, while
retaining a cost-effective evolutionary path to
achieve greater service type and service demand
needs. Existing work in conjunction with services
on the HFC network looks to bring existing telephone
services onto the HFC structure as a cost saving.
Other near term work seeks to bring new digital broad-
cast,demand, and interactive services onto the HFC
network both todrive cable’s competitive advantage
as the sole provider of an interactive broadband net-
works, as well as a revenue-enhancing opportunity.
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