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MetroNet: An Overview of a CATV Regional Data Network
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P.E. Morse
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alternative to  the Public Switehed Tele—
rhone Network (PEN). This market is being

Bhsicact driven by the attemets of manv companies
te imerove white collar worker produc-
MetroNet is a low cost, high serformance tivity bv derplaving "OfFice of the Future"
data communications network which is based enhancements. The secand market sedment
an a svperdistic combination of broadband is that of the residential consumer.
analed, digital and packet switching com— Untike the business market, the residen-—
munication technolodies. MetroNet is seen tial consumer market does not vet exist
as  a means of eproviding a cost effective. and will have to be developed.
data communications link te the small )
business and residential consumer market The telecommunication services which
aver currentiy derloved cable svetems. are beind develoured for the home consumer
environment are usuallwy consolidated under
A descrirtion of the marketing and the umbrella of Videotex Services., It
network communication reauirements far would appear safe to assume that the cost
MetroNet, along with dgeneral architectural of providing network access and transeort
considerations . otk hardware and will have a strond bearing on the ultimate
software, are discussed. penetration of Videotex services in the
residential market. This Paper will
describe a netwoark which directly

addresses the needs of the residential
marketrlace and will focus on describing a
deneral architectural averview af
MetroNet, a CATV redgional data network.

It is pProjected that the consumer

. i market will provide combinations of audio,

1. Inteaduction textual and drarhical information te  the
home subscriber, T many  experts, the
emerdence of this market during the decade
of the 80‘s dis a certaintv. The only
aquestion which remains is whether the
market will evelve as an extension of
rlain old telephone service (POTE) ar

The evolution of new services offered
kv cable operators is being driven by the
demands of users and franchise authorities
for additional value added services ansd
the need of MS0s to denerate new revenue
streams. An area of active investidation

bee o many MEQs is the provisioning of a  tws whether it ‘Wi1! b@'PPQNidéd b an alter-
wavy data communication link over the cable nate local distribution svstem. the cable.
network. This data link is  the backbone L1311t is wur contention that the nature
over  which  manv of the contemelated ser— of the service (data), the traffic charac-

teristics of the service (burstv transmis—
sion and lond holding times), the tvre of
to Plant  the service is provided on (circuit
switched. analed) and the recent movement
of local telerhone companies to cost based

vices will be provided.

Twe market segments would arpear
have significant need (in terms of traffic
vaelume) for a data communications hack-

bones the business market and the residen— Fricing (desidgnated Universal Measured
tial -onsumwr market. The business mark Service)  will make the eprovision of
contains  wusers having a substantial da Videotex services over —the currently
cammunication need and whoe would welcome deploved Fublic Switched Network (PEN) a
the capacitv, topolodgy and cost saving cestly and unattractive offering. As  a
potential of a CATY fetwapk as an cost effective alternative, Videotew Ser-—

vice could be provided by local CATV fran—~
chises.
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MetroNet is a low cost, high pPerfor— predicted rarid development of this
mance. data communication network and is a market. £L21 Generallv, these ferecasts
synerdistic combination of broadband anpa-— came as a result of anticieation of the

tog. digital and packet switching techro- results of the intedration of new computer
Todies. Utilizing standard cable ™ technolody and advances in both telephone
facilities, MetroNet will provide a tran- and cable television communication ser-—
sparent, high wrerformance, communication vice. It was expected that this intedra-
svstem incorporating distributed network tion would make rossible and, indeed. sub—
intellidence. For the residential consu- stantially lower the cost of a wide
mer market, MetroNet will be comepatible variety of services that previously were
with all existind (subsplit and midselit) not handled e¢lectronicallv.
cable svstems. WUnlike other prorosed CATY
data networks, MetroNet makes no assump-— However, in manye cases chandes have
tion as to where in the network control been slower than expected. Exceet for a
and service nades are located. As  such, broader varietv of television programming.
MetroNet is comrletelw deneratized as to increased use of video dames, and some
service node deplovment. The HMetroNet custom calling features, the home telecom—
system architecture will Pprovide the munications market is not appreciablvy dif-
interconnection of a wide rande of sub- ferent from that of ten vears ado.
scriber and service nodes. configuration
flexibilitv, and the ability for a low Manv reasens could be offered for
cost phased introduction of service, this belated development. Primary amondg
these is the reauirement that many actors
One of the underlvind desidn doals of in the marketplace have to undertake
MetroNet is that it must eprovide todav’s activities simultaneouslvy, Generally,
Videotex services inexpensively wet still there is not one drivindg force but manv.
have the flexibilitv required for future The offering of a service such as elec-
network dgrowth and arplications. The den- tronic funds transfer necessities sidnifi-
erality of the svstem enables it to effec— cant resource allocation on the wprart of
tively service a wide rande of user apprli- banks, communication comPanies. informa-
cations =~ from control and security moni- tion Processing firms, and residents.
toring svystems to packetized LPC voice and Market signals have to be vervy clear
data. before this investment will be forthcocom-—
ing. Individuals or firms that mavy lose
This rparer will provide an overview market share should conditions chande,
of the MetroNet Svystem. Amond the areas e.d4. sellers of parer. mavy delay through
discussed will he: ledislative or Judicial means. Finallwv,

redulatory wuncertainty has also resulted
in reluctance on the Part of market Parti-

¢ Residential Market Resuirements cirants to make the reauired investments.

% Network Resuirements Manv of the forces which would tend
. to exrand the home telecommunications

& MetroNet“ s Network Architecture market still exist teday ., but counter

forces are also present. Thus., one of the
fundamental design criteria for MetroNet

2. Basidential_Markel Reauirements was that the network architecture had to
be modular and allow for either rarid or
This section bedins by addressing the slow develorment of the consumer market-—
home telecommunication market and extrapo-— rlace.
lating the consumer network reauirements
by examinind the rande and tvpes of ser- The potential range of these new ser-—
vice which will be derloved. The vices encompess such diverse areas as’
intention here was not to studv all possi-— enerdy management, home securitvy, bank and
ble future services in dreat detail, but shop at home, video dames, electronic
rather to forecast deneral trends in the directories and pPersonal data storasge, to
development of this market and to estimate name a few. While the projected market
their impPact on the telecommunicatians for these services is expected to be sig-
network that will transeort these ser-— nificant, the most difficult issue at this
vices. These Prodections were used to time is identifving those services which
create a network traffic model in  an form the base or "critical mass" for the
effort to evaluate the netwoark perfar— development of this marketelace. Unlike
mance. the Business Marketplace, which is being
driven by a need for dreater eroductivity
Farecasting service demands for the in the office market, the residential con=—
residential marketelace is not a straight-— sumer is motivated bv a different set of
forward undertaking. Indeed, manv studies needs. Most consumers accertance of a new
conducted during the last decade have service ( or set of services) will be
23

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

based on the savindgs or rerceived savinds
that the service offers to the subscriber.
Table I summarizes the kev services, their
traffic characteristics., and their market
penetration by 1990. The peak traffic was
develored from a model of each prospective
service. It should be emrhasized that
these services were used as an indication

of the core or critical mass of services
and formed a baseline for the network
traffic model.

TABLE I

Peak Traffic Penetration

1 t
i H
i ! ! !
i  SERVICE { Bits/Sec/ ! {Total) '
H ! Residence i Households |
H H ! !
{1) Home Banking 1! 2.6 i 30% }
12) Home Shopring! 11.35 i 25% {
H -Compapison | ! i
| Shorring H 7.1 | S50% i
t ~Reservationsi .12 H 207 i
13) Electronic H H i
H Mail ! 2.64 H 2% H
{4) Electronic H ! i
i Newsparer H ! i
H - Neuws H 15.5 ! 20% 1
H - Public i H 1
i Notices H .16 H 30% H
H — Classified | 1.6 i 30% H
H ~ Fipancial | 1.75 H 10% }
15) Information | 1 i
§ Services H i !
1 - References | 15.5 ' 30% i
H - Traffic ! i i
i Conditions! 6.5 H 20% H
H - Softuware H i i
H Packades | 77 ' 10% H
i6) Security H § i
H Services | .3 ! 5% i
17) Enersdy H i i
H Management | .14 H 10% 1
18) Education ! ' '
H Program | 37. i S% H
19) Medical H i !
H Monitoring |} .3 H 1% H
{10)Entertainment! ! !
! Services H { !
! - Video Games! 1.68 i 30% |
H ~ Gaming ! «20 ' 15% i

Z. BNetwack Reanicements

MetroNet will act as the intedrated
data communications backbone for all value
added services to the home. This role
places some rather unique reauirements on
the netwsrk implementatien. MetroNet must
support a wide rande of applications,. many
of which have not been identified (in
Table I above) or developed. In the

design of MetroNet. it was realized that
the network should provide a wide rande of
performance, customized to the needs of
each application. Wideband, low delaw
applications should coexist with rar-
roewband, delavy tolerant applications
without reauiring the latter to ray the
cost of the former. Furthermore, as more
data traffic, users and arpplications are
midrated to an intedrated, redional data
communications network, an increasing
number of them will reauire eprivacy and
security features to safeduard their data
from other users. These features should
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be modularly included so that wusers not
reauirindg these services do not pavy for
them and, further, that the full intercon—
nectivity of the network is not comprom—
ised. Stated ancther wav, a secure user
should be able to optionally invoke the
security and privacy services of the net-
work.

A summary of the network design
assumptions and reaquirements is shown in
Table I1I. These assumptions and reauire-—
ments were used to define the MetroNet
svstem architecture and discuss such
issues as MNetwork torolodv, bandwidth,
coennectivity and control.

The choice of a network architecture
was most strongly affected by the follow-
ind network requirements:

¢ The network would have to suPpPort
bursty, data tvere traffic.
¢ Network bandwidth is assumed to be a

scarce and valuable resource.

¢ The network will be derloved in a hos-—

tile environment.

could be
in design tao
product line.

The first two reauirements
met by a network similar
SYTEK s Svstem 20 LocallNet
that is, a distributed intellidence,
racket switched netwark. Howaver, the
third requirement mandated that some form

of centralized network administrative con-—
trol be provided to prevent fraud (both of
the network and of other users).

In the development of the MetrolMet
architecture, it became arParent that con-—
sideration must be diven as to haw the

services depicted in Table I are provided.
Specific issues considered with respect to

service erovisioning, included?! whoe pro-—
vides the service, the 1lecation of the
service node, the size of the service node
- amond others.

cen—

A comparison was made between
tralized vs decentralized service node
‘derlovyment. A centralized service nade
was characterized as being located at (or
trunked to) the cable svstem headend. In

all services are provided
by  the M50, A decentralized network
architecture would allow service nodes to
be phvsically located anvwhere in the net-
work. Services mav. or mavy not be provided
by the ME0O - that is. many service nodes
woeuld be eprovided by cutside vendors or
entrerpenuers. The non— MSO service nodes
would still denerate a revenue stream for

this scenario,
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