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MetroNet: An Overview of a CATV Reqibnal Data Network
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P.E. Morse

Jerrold Division, General Instruments  
alternative to the Public Switched Tali“
Phone Network (PfiN). This market is beins

éhstnact driven bv the attempts oF mant companies
to imrrove white collar worker produc~

MetroNet is a low cost, hish performance tivitv bY deplovins "DFFice of the Future"
data communications network which is based enhancements. The second market segment
on a svnersistic combination of broadband is that of the residential consumer.
analosy disital and packet switching com" Unlike the business market, the residenw
munication technolosies. MetroNet is seen tial consumer market does not vet exist
as a means oF Providing a cost eFtectivea and will have to be developed.
data communications link to the small '

business and residential consumer market The telecommunication services which
over currentlv deploved cable ststems. are being developed For the home consumer

environment are usuallv consolidated under
Adescriptinn (Hi the marketing: and the umbrella of Videotezx. Services. It

network communication requirements For would appear saFe to assume that the cost
MetroNet. along with general architectural 0F providins network access and transport
considerations » both hardware and will have a strons bearing on the ultimate
software, are discussed. penetration of Videotem services in the

residential market. This Paper will
describe a network which directlt
addresses the needs oF the residential
marketplace and will Focus on describing a
general architectural overview of
MetroNet. a CATV regional data network.

It is projected that the consumer  
 

.. - market will provide combinations of audio.
1' Introduction textual and graphical information to the

The evolution of new services oFFered home subscriber. T9 manvv experts: the
by cable operators is beins driven bv the emergence 0F thts market durins t“? decade
demands of users and Franchise authorities 0; the 80a? 19 a .certaintv. The ““17
For additional value added services and question 'which remains is whether the
the need oF MSUS to Senorate new revenue maPEEt ”111 EVD1VE as an QKtengifi“ QF
streams. An area oF active investisation P1a1” 0‘? tQTQPhone SQTV1CG (POTi) 9"
or mant MSUs is the PPflViSiflnifiS of a two whether 1* ”11] be PrfiwldEd by a” a1tEFT
war data communication link over the cable nate local di5tpibUti0“ SYStem' the cable.

network. This data link is the backbone [13 It is our contention that the nature
over which manv of the contemplated ser" OF the service (data): the traFFlc Chapéc"Vice“ ”11] be Provided. teristics oF the serv1ce (burstv transmis—

a sion and lons holding timeslw the ttpe oF
Two market segments would appear to Plant the service is FPDVided 0" (CiFCUit

switched. analos) and the recent movement
' _" '"'_ rt re d (ir terns CF traFFi: .have nlfinlflra' I e | h I I of local telephone companies to cost basedvolume) For a data communications back-

 

bone: the business market and the residen" pricing (designated Universal 'Measured
tial consumer market. The business market 5?PV1CE) ”1‘! make the PPOVlSlD” 0*
contains users havins a substantial d. . VideotEfi services ?Ver the currentlv
communication need and who would welc~ne déPI°YEd PUb11C 5m}tChed Network (PfiN) a
the capacitta tflPOlflSV and cost savind costlv and unattractive _°FF@P}“5- “5 a
potential me a EATV network as an cost eFFective alternative: Videotem Ser—

vice could be provided by local CATV Fran~
chises.
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MetroNet is a low cost. hish Perfor—
mance. data communication network and is a
svnersistic combination ot broadband ana-
los. disital and Packet switchins techno-
losies. Utilizins standard cable TV
facilities. MetroNet will Provide a tran—
sParent. hish Performance. communication
svstem incorPoratins distributed network
intellisence. For the residential consu—
mer market. MetroNet will be comPatihle
with all existins (subsPlit and midselit)
cable svstems. Unlike other ProPosed CATV
data networks. MetroNet makes no assumP—
tion as to where in the network control
and service nodes are located. As such.
MetroNet is comPletelv Seneratized as to
service node dePloYment. The MetroNet
svstem architecture will Provide the
interconnection of a wide ranse oF sub—
scriber and service nodes. configuration
Flexibilitv. and the abilitv For a low
cost Phased introduction oF service.

One of the underlvins desiSn soals of
MetroNet is that it must Provide todav’s
Videotex services inexPensivelv vet still
have the Flexibilitv required For Future
network srowth and aPPlications. The sen—
eralitv at the svstem enables it to eFFec-
tivelv service a wide ranse of user aPPli-
cations - from control and securitv moni—
torins svstems to Packetized LPC voice and
data.

This PaPer will Provide an overview
oF the MetroNet Svstem. Amons the areas
discussed will be:

t Residential Market Requirements

o Network Requirements

o MetroNet’s Network Architecture

2. Besideniial_Macket_Besuicements

This section basins bv addressins the
home telecommunication market and extraPo—
latins the consumer network requirements
bv examinins the ranse and tvres of ser—
vice which will he dePloved. The

intention here was not to studt all P055i“
ble Future services in sreat detail. but
rather to Forecast eeneral trends in the
development of this market and to estimate
their imPact on the telecommunications
network that will tranSPort these ser—
vices. These ProJections were used to
create a network traffic model in an
effort to evaluate the network PéPFOP”
mance.

Forecasting service demands For the
residential marketPlace is not a straisht~
Forward undertakins. Indeed. manv studies
conducted durins the last decade have
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develoPment oF this
market. [2] Generallw. these Forecasts
came as a result of anticiPation of the
results of the intesration of new comPuter
technolosv and advances in both telePhone
and cable television communication ser*
vice. It was eXPected that this intesra-
tion would make Possible and. indeed. sub"
stantiallv lower the cost of a wide
varietv of services that Previouslv were
not handled electronicallt.

Predicted raPid

However. in man? cases chanses have
been slower than eXPected. ExcePt For a
broader varietv of television Prosrammins.
increased use oF video games. and some
custom callins Features. the home telecom—
munications market is not aPPreciablv diF-
Ferent From that oF ten Years ado.

Manv reasons could be oFFered For
this belated develoPment. Primarv amons
these is the requirement that manv actors
in the marketplace have to undertake
activities simultaneoule. Generallv.
there is not one drivins force but mant.
The offering oF a service such as elecv
tronic Funds transfer necessities sidniFi—
cant resource allocation on the Part of
banks. communication comPanies. informa~
tion Processins Firms. and residents.
Market sisnals have to be VEPY clear
before this investment will be Forthcom-
ins. Individuals or Firms that maY lose
market share should conditions chanse.
e.s. sellers of PaPer. mat delav throush
lesislative or Judicial means. Finallv.
resulatorv uncertaintv has also resulted

in reluctance on the Part of market Partie
ciPants to make the required investments.

ManY oF the Forces which would tend
to eXPand the home telecommunications
market still exist today . but counter
Forces are also Present. Thus. one of the
fundamental desisn criteria For MetroNet
was that the network architecture had to
be modular and allow For either raPid or
slow develoPment oF the consumer market—
Place.

The Potential range of these new ser—
encomPess such diverse areas as'

ener3v management. home security. bank and
shoP at home. video games. electronic
directories and Personal data storase. to
name a Few. While the ProJected market
For these services is eXPected to he sis—
niFicant. the most ditficult issue at this
time is identiFYins those services which
Form the base or “critical mass" For the
develoPment of this marketPlace. Unlike
the Business Marketplace. which is beins
driven bY a need For greater Productivitv
in the oFFice market. the residential con~
sumer is motivated by a difFerent set of
needs. Most consumers accePtance oF a new
service ( or set oF services) will be

vices
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based on the savinss or perceived savinss
that the service offers to the subscriber.
Table I summarizes the kev services. their
traffic characteristics. and their market
Penetration bv 1990. The peak traffic was
developed from a model of each Prospective
service. It should be emphasized 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.

Peak Traffic PenetrationI I I I
I SERVICE I Bits/Sec/ I (Total) I
I I Residence I Households I
I ———————————————— I —————————————————— I ————————————— I
I1) Home Bankins I 2.6 I 307. I
I2) Home Shopping: 11.35 I 251 I
I —Comparison I I I
I Shoppins I 7.1 I 507. I
I ~Reservations I .12 I 207. I
I3) Electronic I I I
I Mail I 2.66 I 27. I
I4) Electronic I I I
I Newspaper I I I
I — News I 15.5 I 207. I
I — Public I I I
I Notices I .16 I 307. I
I - Classified I 1.6 I 307. I
I — Financial I 1.75 I 107. I
I5) Information I I I
I Services I I I
I — References I 15.5 I 307. I
I — Traffic I I I
I Conditions: 6.5 I 207. I
I - Software I I I
I Packases I .77 I 107. I
I6) SecuritY I I I
I Services I .3 I 57. I
I7) Enersv | I I
I Management I .14 I 107. I
I6) Education I I I
I Prosr-am I 37. I 57. I
I9) Medical I I I
I Monitorins I .3 I 17. I
I10)EntertainmentI I I
| Services I I I
I — Video GamesI 1.68 I 307. I
I — Gamins I .20 I 157. I

3. Netwo:k-Resuicements

MetroNet will act as the intesrated
data communications backbone for all value
added services to the home. This role
places some rather unisue requirements on
the network implementation. MetroNet must
support a wide ranse of applications. manv
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 ranSe of
performance. customized to the needs of
each application. Nideband. low delav
applications should coexist with narw
rowband. delav tolerant applications
without requirins the latter to pat the
cost of the former. Furthermore. as more
data traffic. users and applications are
misrated to an intesrated. resional data
communications network. an increasins
number of them will require privacv and
securitv features to safeguard their data
From other users. These Features should
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be modularlv included so that users not
requiring these services do not pav for
them and. further. that the full intercon—
nectivitv of the network is not comprom—
ised. Stated another mat. a secure user
should be able to Optionallv invoke the
securitv and privacv services of the net“
work.

A summarv of the network desisn
assumptions and requirements is shown in
Table II. These assumptions and require—
ments were used to define the MetroNet
svstem architecture and discuss such

issues as Network topolosv. bandwidth.
connectivitv and control.

The choice of a network architecture
was most stronslv affected bv the follow—
ins network requirements:

0 The
burstv.

network would have to support
data tvpe traffic.

a Network bandwidth is assumed to be ascarce and valuable resource.

e The network will be deploted in a hos—
tile environment.

could be
in desisn to

product line.

The first two requirements
met bv a network similar
SYTEi’s Svstem 20 LocalNet
that is. a distributed intelligence.
packet switched network. However. 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 MetroNet
architecture. it became apparent that con—
sideration must be siven as to how the

services depicted in Table I are provided.Specific issues considered with respect to
service provisionine. included: who pro~
vides the service. the location of the
service node. the size of the service node
~ amons others.

A comparison was made between cen—
tralized vs decentralized service node
‘deplovment. A centralized service node
was characterized as beins located at (or
trunked to) the cable svstem headend. In
this scenario. all services are provided
bv the M30. A decentralized network
architecture would allow service nodes to
be phvsicallv located anvwhere in the net-
work. Services mat-or maY not be provided
bv the M30 — that is. manY service nodes
would be provided bv outside vendors or
entrepenuers. The non— MSO service nodes
would still senerate a revenue stream for
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