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Telecommumcattons
in the coming decades

.. An_intelligent broadband, network will transmit documents and pictures, combine real-time

M

-

PERSPECTIVE

’-.p,_.y T T b ——

1t’s November 25, 1998, and across the United States s

“car retailers are geared up to receive the first of next
Year’s models Manager Bob Barnes arrives early at
hzs Fa:east Motors showroom in suburban New Jer-
sey GIancmg at the screen of his desk termmal (a
standard monochrome vaxce-data set, $89 95 f 7
the IocaI dzscount electromcs store), Bames scaris
IIS wma'ows Jfor thé) racmg results and th" “to-do”
items, for theday. Suddenl)g dacartoon 1 fi Tgure appears,
blmkmg and waving at the bottom of the screen, sig- | ’
nalmg ani'urgent message. Barnes touches the figure, and the;
screen dtssolves into a’ message header';‘ Lo ;
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- To all North American dealers
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. Ano!her touch on the header and the screen changes again; 3

toa Iarge-type text descrzbmg an zmportant safety modification
of the suspension on next year'’s cars. A woman’s voice reads the .-
message asitscrolls u up the screen, revealinga com'puter -graphics +.
diagram of the suspensron ' As the design sIowly turns, she dts— :
cusses its highlights. Thescreen then shifts to a movie, with sound
of a mechamc modifying a suspension in Tokyo. The message
ends with a display of the Fareast Iogo and a few cheery bars of
the company song.;.: - i 5o : ,

" Barnes forwards the message to hzs branch’s service depart- g

e
~rew

ment, with a voice cover memo urging immediate attention. He ..~

knows the service manager will save the entire message and make .
sure that every mechanic sees it, in full color, on the department s,
large-screen projection .s:ystem.—Based on optmustxc pro;ectlons
of telecommumcattons speclahsts &Rl

g R I et 2 e SLLT S

Sendmg multlp medla messages is smlar m concept to to:
day 3 electromc mail, but” vastly extended in scope and 1mpact.‘
The service will be typical 'of what pubhc and private telecom?!
munications networks worldwide hope one day to offer their cus;

- tomers. Beyond provndmg broad transmission channels, future.
networks will likely complement or merge with ofﬁoe-mformatlon T
systems, home- -entertainment electronics, and e)ustmg commu-,
mcatnons equipment and networks. Those integrated systems will:
rémove most geographical and media obstacles from everyday
personal and business discourse.

A wide range of communications capabilities will be .
1ntegrated—functlonally if not always physically—through in="
telligent, broadband, lightwave. networks, whose architectures and -
components are already being researched and developed. The

Stephen B. Weinstein Bell Communications Research
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commumcatrons and messages, and decrde how to reach a call’s intended recipient

COMMUNICATIONS

- “H4” channel rate appears certain tobecome one of the future

2" operation of an integrated-services network both possible and

.. carriers offering communications services are not discouraged
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MRS UG 00 <o e move is toward something that could be cal]ed
universal-communications:
.* Communications among people anywhere, any -
tune, in any medium or combination of media.
; ' _® Retrieval and sharing of information from diverse
sources and in multiple medla, mcludmg collabo-
) ratlon among people in shared electromc en-
_vironments. "= e F BRI

tamment and educatlonal matenals to home or of-
fice, v1rtually on demand.

Lt
“_t.. TRy

mternatlonal standards for transmission formats are not yet
agreed on, although an approximately 140-megabits-per-second

ephone, video, and data communications. What is projected will

" not require throwing out all the existing technology and starting
over, but hghtwave communications and software control must
become widespread and economical if the plan is to work.
f. Research and development is currently concentrated in West—
_erm Europe, Japan, and the United States, in organizations such
as France Telecom, British Telecom, Deutsche Bundespost (the
. West German post and telecommumcat]ons agency), Nippon Tel-
egraph and Telephone, AT&T Bell Labs, and Bell Communica-
tions Research (Bellcore). In each country, broadband field tri-
als are proceedmg, tailored to national markets and tastes—from
home video on demand and dating services, to corporate telecon-
ferencing. In many countries, planners hope to have the initial
architecture of the broadband mtegrated services ng]tal network
(BISDN) in place w1th1n the next 10 to 15 years. -

'\‘ - i

] Evolutlon of the publzc network

- Umversal commumcatlons is both pushed by technology and
3 pulled by the market Technical developments driving toward
. “universal’ communications include hghtwave transmtss:on through .

o f ber—optlc cables, mgh-speed sw1tch1ng, and new software to make

-

?

economical. And the market’s powerful pull comes from com-
pames wuh automated ofﬁces and factories dispersed around | the
world, an explosion in consumeér electronics, and the needs of
sophisticated information and de51gn systems—all of which will
soon outgrow what existing communications facilities can do.

Telephone companies, government utilities, and other major

by ‘past lack of success in small-scale, consumer-oriented trials
of new services such as interactive home-shopping, even though
madequate early technology probably played a large part. The
carrier companies point out that the most lucrative markets ap-
pear to lie in business and commercial commumcatlons, infor-

—
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e D1str1but10n ofa w1de vanety of cultura] enter-
Noone expects this soon, nor is it known what services people :

will b’ enthusxastnc about and willing to pay for. What’s more, ..

Stlll today's worldw1de telephone network is already evolvmg o 1%
'f:’ toward a pubhc system for broad communications, unifying tel- = §&
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:;_s-per—seco.n_{l__,"‘«;? mation services for the business
of the f“t,‘{rf. 3R entertainment for those at home. With these services in mind,
s 4-E0HWR  developers of public communications networks are working to
:ady evolving %%

‘ make existing networks digital, intelligent, and broadband.
-unifying tel- ¥4 > : :

3 N s s e DY diingges I R KL S
rojected will -oEN :  Digital AN ey it
‘and starti‘pgf, 5
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tal circuits are pursued because they yield better transmission qual-

ity, easier integratioq of disparate media,"and more economical
i ind of communications“txéfﬁc—voice,

to work. TRy
ited in Wes’t—_('; -
zations such zig
despost (the

P . d
s '% N - the channel capacity required can vary from a fewbits  -tocols. - el v ol : et
‘Nippon :I‘e]; e "# = Dpersecond, for telemetry, to as many as a billion bits per second, -*ISDN should bring exciting possibilities for multimedia com-
Zommumcq- % for high-definition television (HDTV). It is that rangeindemand - munications and information retrieval. Two people at different
nd field tri- “ 38" for capacity, coupled with an equally wide range of holding times offices, hooked up through ISDN at their workstations, could
astes—from S2Y " that presents difficulties in Integrating different kinds of traffic - lookata document with accompanying graphics and photos, and
rate 18!80.9}1- e | %.,, 1gital systems have actually become cheaper that thejr ana- . annotate it even as they discuss it. ISDN will move a facsimile -~
‘e the initial & log alternatives for high-volume communications traffic. Most - "page in five seconds as well as provide wide-bandwidth (7 kilo-
ital network £08 2\ long-distance telephone calls are already cdn{'e:heq into digital - - hertz) and secure audio, and limited forms of videotelephony.
: TR : g | 2% streams for transmission through the internal network over cop- “1.0f course, data communications and some inedia integration
PR : {‘g_ per wires or optical fiber, Major U.S. communications carriers . are possible without ISDN. The logical integration of a PBX or
. . el §* areincreasingly installing digital switches at their central offices;  Centrex system, providing voice channels, with a local-area net-
mology and 4348 & higher-level toll offices already have them, Ie : work (LAN), carrying data and signaling information, can pro-
7ing toward : 448 »  The next major step in digitization worldwide is the integrat- vide such capabilities. Private networks with ISDN capabilities
ion through 33§ % ed services digital network (ISDN) in the U.S. and Europe, and may well be operating before public ISDN gets off the ground.
;aretomake t4 . its Japanese counterpart, the information network system (INS) The Lawrence Livermore National Laboratory in California, for
ossible and & %" While the INS differs from the ISDN in some important Wways,  example, plans to link 12 000 people among the 500 buildings
from com- o8 o 1Uis expected that it will eventually conform to standards set by in its complex with a $25 million network. Such bypass could
aroundthe S3M % . International Consultative Committee for Telephone and Tel- delay a truly public ISDN. - .
1e ﬂ?eds. ‘_’f F3: | an adjunct of the United Nations’ International Public ISDN’s market viability has been questioned for these
{ which will b tlecommunications Union o - T and other reasons, It may even turn out that an early demand
les can do. sl direct digital services to individual sub-  for broadband data and video services, including HDTV in the
r}her major %z scribers through a basic 144-kilobit-per-second interface with three residential market, could lead to BISDN leapfrogging ISDN, and
,scoura_ged -2 channels, two of them so-called B channels, carrying 64-kb/s being implemented first.
:nted trials Rt transmissions of voice, high-speed data, graphics and facsimile, . . . .
venthough 8 . o0 o) as highly compressed video, The third, a16-kb/s Dchan. S Witching in telligence
: part. The 378 _ nel, will carry control information and data. One twisted pair Network intelligence means software to define and control ser-
zarke‘ts ap- Tof Copper wires is adequate for all those services, vices and communications environments, Callsonan intelligent
ons, infor- E i The D channel would provide for control signaling outside the network are not merely connections between subscriber lines, but
'VEMBER 1967-
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At a desktop te[ecq;if;;‘;'.:{!
«* enceat the Heinrich Hertz k]
Institut in Berlin,™ Wegy -
Germany, the display ql. -
lows participants to con-
verse as they view graph-

Sl

.

ics picked up by a camerq -
(right) with a zoom lens,

o e

Helnrlch Hertz Institut

% ple, stimulus-type mechanisms of a switch hook and 12 push-
", buttons. For example, assuming users will own or lease a rela-
.- tively inexpensive small-screen telephone, the names of several
. w_antmg callers, plus brief messages from these callers, could ap-

; 4 o o TSI ot w}’sﬁ};"f"i& rif{fft'w‘;_;:{ pear on the screen without interrupting an ongoing conversation. ...
'.E; ..:&'I}ansnﬁss_ion, switching, and subscriber access through digi- - ¥ICCITT is working
£

on international standards for ISDN and
recommendations on two interfaces, basic,
-at 144 kb/s, and primary, for businesses, at 1.544 Mb/s in the

United States and 2.048 Mb/s in Europe. The CCITT’s 1988 ple-
- nary is expected to result in agreements on ISDN signaling pro-
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instead can take the form of inquiries, through a common chan-
nel signaling network, to databases with scripts of programmed
services. : .

One example of an intelligent network service already exists.
Each of the 4 billion toll-free “800” calls made in the United States
enach year is an inquiry to a database, which is translated into a
telephone number. The number reached may depend on where
the caller is, the time of day, and so on: during the day, a call
to a credit-card company might reach the local service center; at
night, when that office is closed, a call to the same number would
be routed to a more distant 24thour center. . :

In the future, instructions in the database may relate not only i
to the whereabouts of the caller and the called number, but also
tor each party’s identity. The network might convey caller identi- -
ty and provide special services based on programimed instructions.
Personal identities rather than telephone numbers might be used.
A call request would be screened and treatment given that has.
been specified by the called party, For example, the called party’s
identity might be translated into a destination number, depend-

at any other chosen place. Whether a call is forwarded, for ex- -

ample, from an empty office to a cellular telephone in‘a’car may =7%, The telephone companies are presuming that, to justify the high -

installation costs, fiber-optic circuits must bring video-entertain- - .

depend on whether the called party wants to hear from the'call-”
et. Reaching parties will become easier, but only if they want to.
be reached.+ EI‘; & Tt 2RI L

e intelligent-network concept also implies separation be-
teen such network elements as switches, signaling units, and .
media-conversion devices, and the high-level software that con:
tyols them. Such separation gives network-service designers great .

'

flexibility in configuring or reconfiguring a service, and allows - ~

customers themselves to change bandwidth, assigned numbers,
and other parameters. Large corporate users will be able to set
up their own private virtual networks within the public network,

-~ either replacing or complementing their private communications
facilities, If the price is right, making intelligent-network capa- - . .

bilities available to corporations and other large establishments
might further discourage bypass of the public network.

- Just as computer-systems users can buy applications software
from a number of competing makers, so operators of networks
may mix and match the software that controls a network’s ele-
ments. Software might include a multiparty conferencing pack:
age from one manufacturer, a package from another that defines
a dialing-from-terminal service, and software from a third provid-
ing for data communications in a hybrid cable-television system.
Development of software that creates network services may well
become a highly competitive business, ending the era in which

.. services are defined only in the software of large switching systems.
- ¢ But-making software-controlled

s network elements directly
available to businesses outside the public network could have an

even greater impact on the communications industry. The Fed-
tral Communications Commission ruled on a related issue in it§
June 1986 “Computer Inquiry III” decision. Addressing ways that
“basic” and “enhanced” communications services should be sepa-
rated, and who should offer them, the FCC said telephone com-
panies may sell services such as message storage and protocol con-
version, but only if the companies give other businesses access
to the basic network capabilities with which they put those ser-
vices together. Such open-network architecture will likely lead
to a proliferation of vendors packaging and repackaging com-
munications services, possibly threatening the operational integri-
ty of the public network. . . - - - . . ..

Bioadening the band o

Although ISDN cannot by itself carry high-quality video serv-
ices, BISDN can do so. The realization of BISDN would mean )
a decisive break with the voice orientation that has characterized

* the telephone network for its first 100 years.

The basis for that transformation is lightwave-transmission

' technology, coupled with extremely high-speed switches, at first

electronic and later, probably, photonic. In 1985 the voice-circuit
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capacity of the optical-fiber equipmeht operating in the Ur: ¢ -

. States matched the Bell System’s entire 1980 transmission Capac.

ity (about 1.9 billion circuit-kilometers). By the end of 1987, fiber -

installed in the United States will total some 3.2 million Kilome.
ters. Long-haul fiber networks already criss-cross the country,
Major long-distance lightwave carriers—AT&T, Lightnet, Mcl,
NTN, GTE Sprint, and the Bel} operating companies—expect
to have 3.06 million km of fiber in place by the end of the year,

Lightwave systems, almost exclusively digital in the telephone -

network, have become the most economical choice for carrying
even moderately heavy communications traffic. Most interia]
" trunk routes connecting switching offices are optical fiber, and
telephone companies are now installing fiber circuits for loop car-
rier feeder lines that serve a number of subscribers. Fiber for ip.-
dividual subscriber lines still lies mostly in the future, and untj]
it is commonplace subscribers will lack access to interactive broad-
band services. The present cost of installing optical-fiber con.
nections to individual subscribers appears prohibitive, but the
BISDN deployment strategy assumes costs decreasing over time,

Large businesses will get broadband capabilities first, but will -

pay a relatively high monthly charge.

ment services as well as ordinary telephone calls and whatever

-, .new two-way services prove salable. Rather than the 35 to 50 video ..

'chﬁqels brought into the home simultaneously, as with present
“cable television, a subscriber might select two or three channels

-._from a menu of possibilities, with switching done by the network,

O_ne pair of fibers could provide the switched broadcast chan-

nications. And if network operators can reach an agreement with
home-electronics manufacturers, subscribers will use the televi-
sion’s hand-held remote control to communicate with the net-
work’s video switch: wn v wrnom v -l P LN

Fiber lines to the home would be economical if their cost—
covering terminal electronics, cable trenches, and labor—were
comparable to that of installing cable television and a telephone
line: about $1500 a subscriber in capital outlay. And that is not
an impossible goal: replacing existing cable-television and tele-
phone lines by optical fibers could be driven by consumer de-

~ mand for HDTV, The demand may well arise over the next 10

years with the introduction of high-definition videocassette
recorders, television sets, and projection systems. With the right
technological, economic, and regulatory mix; cable operators may,
within 10 years, be providing services on a general-purpose pub-
lic lightwave network e e S T

- It should, however, be noted that the Japanese Broadcasting
System’s HDTV studio standard, which is fast becoming a de facto
standard in the United States and Japan, can be coded in a varie-
ty of analog and digital transmission formats for distribution by
different media. When received and decoded, the coded signal
will be degraded in varying degrees from the studio standard, but
the recovered picture, with its 16 by 9 aspect ratio and higher reso-
lution, is arguably HDTV.. 5. : - FRO PPN
-. Broadcasters in the United States and Japan are testing the ana-
log multiple sub-Nyquist sampling-encoding transmission for-
mat, which requires about 1-1/2 normal television channels, and
alternatives are under consideration. Cable operators are con-

o - -

RS ORI

. sidering increased use of fiber in hybrid fiber-cable systems, as

described later for British Telecom’s broadband system, which
could eliminate much of the noise and distortion problems of
the tree-and-branch coaxial-cable system usual in the United
States. . . : .

But high-speed digital transmission by fiber—recent work in
video coding suggests that a picture approaching the studio stan-
dard could be conveyed at 100-150 Mb/s—appears to offer the
highest-quality approximation to studio HDTV, and added pos-
sibilities for personalization of service,

" How BISDN will be implemented is being much discussed by
the CCITT and by such national standards bodies as the Exchange

IEEE SPECTRUM NOVEMBER 1987
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Carriers Standards Association in the United States. e
A 1984 proposal by Bell Communications Research (1 day)
has evolved into two widely-accepted standards for
subscriber interfaces: 150 Mb/s for businesses, 600
Mb/s, including three downstream 150 Mb/s channels,
for homes. Prototypes of very large-scale integrated o
cross-point switches for 150 Mb/s circuit-switched :
lines are being developed by, among others, AT&T Bell
Laboratories and Bellcore in the United States, and
Siemens and Standard Elektrik Lorenz in West Ger-
many. New kinds of packet switches point the way to-
ward a totally packetized, integrated transport net-
work, which could handle all types of traffic, including
Broadband LANs already exist, and are widely used
to interconnect computers, printers, and other infor-
mation devices. Researchers are experimenting with
packetized voice and video communication on high-
speed LANSs. R o
Metropolitan area networks (MAN:S) could connect
LANSs and their equipment around a city. A typical
MAN architecture would be aring network, with pack-
ets of information traveling in circles, and gateways
to LANSs placed as nodes around the ring. A typical
network would transmit at 50 Mb/s or more: A cur-

(1 houn

Duratlon of sesslon, seconds

(1 minute),

"
<
I

107 |~

10! -

rent question in broadband-communications develop-

Entertainment

Red=video video
—— Green=audio _ Compact-disk
Blue=data audio

Teleconferencing

video /

Videotex, N
teletex
Voi . N N Broadband
loice . information
retrieval -
V«JicebanxN \
data
Z | N
Facsimile
Transactions, High-speed
time sharing data .
Telemetry ’ \J

ment is how to integrate BISDN, a proposal largely
of the telephone industry, and the MAN proposals,
which are mostly from the computer community.
There is no doubt, however, that BISDN will support
MAN features. o o ’

Future BISDN services will fall into two main cat-
egories: dialog communications (such as interpersonal
calls, messaging, and information retrieval) and dis-
tribution (mainly broadcasting, including two-way in-
teraction). A closer look at future services revealssome = - -
of the promise and problems inherent in the system.

Adding services

Store-and-forward and real-time communications complement
each other and allow calls to be completed that could not go
through with real-time communications alone, Messaging is also
important as a record communications medium. Facsimile is al-
ready a mass-market service, especially in Japan, where there are
more than 1.5 million facsimile terminals. High-speed com-
municating copiers, information services, and color will become
part of standard facsimile service. - .~ % - : :

Various telematics services will transmit text, data, photo-
graphs, drawings, and other materials, displacing much present-
day movement of paper and magnetic media. Simultaneous use
of multiple media will be essential for communications among
individuals who want to share materials, just as in face-to-face
meetings. Searching, filtering, composing, transforming, editing,
and interpreting information will all be simplified and enhanced.

Dissimilar formats and terminals may well present problems,
which are already being discussed by standards bodies. A CCITT
study group, for example, is studying document architecture and
methods for photographic compression and coding, especially
the question of compatibility between hard copy—on paper—
and soft reproduction—screen display.

Videotex even today provides telephone-network subscribers
with a variety of services to their own terminals, including text
and graphics display. But transmitting photographs, animation,
and audio at the current rates of 1200 b/s or 2400 b/s is far from
easy; the channels are just too narrow. As an example, a color

photograph, even compressed, can contain 1 Mb of information:
at 1200 b/s, transmission would take almost 15 minutes—at least
one reason why the service has failed to take off in the United
States.

In France, where a government experiment provided hundreds

1
T ) T v )
10 10? 10° 10¢ 10° 10 107 10° 10° 10"
{1 kilobit) (1 gigabit)
- Channel data rate, bits per second

(1 megabit)

Different kinds of video traffic make different transmission-rate and holding-
time demands on a network. The immense information content of entertain-
ment video, especially high-definition television, will require expensive opti-
cal fiber lines to individual subscribers’ homes. Large corporations will get
video capabilities first, shouldering the initial cost of a broadband integrat-
ed-services digital network. : A

of thousands of people with Minitel terminals, more than 2.5 mil-
lion users are now served by about 4800 independent providers.
Electronic “chat” channels—a dating service—account for much
of the connection time, suggesting that personal communications
and socializing may be what most people want at home, rather
than information services. C

" Apart from the French experiment, which is unique, informa-
tion services may initially be directed toward business and profes-
sional users, in a quite different format from today’s videotex,
as in the following example: :

A New York architect sits at her powerful workstation, using
amouse to move a pointer across the screen, which shows a floor
diagram for a planned office building. Aided by a graphics-tools
package, the architect moves walls, windows, and lighting lay-
outs, considering alternatives. Deciding to consult with a col-
league in the San Francisco office, she calls up her personal direc-
tory, which appears in a window on the screen, and selects his
name, along with voice and screen applications.

“Hi, Lynn,” he answers, glancing at the caller identity infor-
mation on his screen. “What’s up?”’

“Can I see you, Harry?” she asks.

“Sure.” Harry appears, playing-card size, in a corner of Lynn’s
screen.

As their conversation proceeds, Harry transmits a lighting-
intensity formula and photographs of asimilar conference-room
design he has worked on. Looking at one small photo, Lynn drags
her mouse across it, enlarging it to see more detail. Harry tells
her she can order the fixtures from a lighting catalog.

When they hang up, Lynn calls up a copy of the catalog’s
recessed-fixtures section, browsing quickly through the pictures
until she finds and zooms in on the fixtures she saw in Harry’s
room. Filling in an electronic order form, she charges the order
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to her project and sends it out. She closes the catalog window,
stores Harry'’s small conference room photograph and formula
in her file, and goes back to her floor diagram, which once more
Sfills most of her screen.

The retrieving and sharing of information, particularly in vis-
ual media, is one of the most exciting possibilities. Progress in
information systems and human interfaces, together with what
is happening in transmission technologies, will be required for
a scenario like the one above to become an everyday reality. The
user interfaces will employ speech, graphics, and machine-intelli-
gence technologies to keep the interactions simple and intuitive,

Physical media will also be important, especially a low-cost

5-1/4-inch compact disk—the CD ROM—with about 4 gigabits
of read-only digital optical memory for frequently used and slowly
changing information. Information that changes quickly, or ma-
terial from scattered collections too vast to distribute by CD ROM,
will be accessed by high-speed telecommunications. [See related
articles on pp. 38 and 40.]

‘The major distribution service at present is video program-
ming—movies, news, and sports, concerts and comedies, dramas
and specials. The more than 7500 cable systems in the United
States serve some 43 million subscribers and show that there is
astrong consumer demand for wired delivery of broadband dis-
tribution services. : .

Response to offerings of such ancillary services as informa-
tion and transactions, however, has not been encouraging. Home-
shopping channels have done well, but are simply advertising cou-
pled to instant ordering by telephone. Pay-per-view impulse buying
of single movies and sports events is only just beginning to be
offered. . . -

BISDN would bring in a new era of broadcast entertainment,
one that emphasizes personal choice. Pay television today offers

all subscribers the same scheduled event, such as a showing of

a popular movie like Star Trek 1V: The Voyage Home. ‘There is
nothing now approaching video-on-demand, where viewers could
choose any movie from a catalog and see it at any time. Even
BISDN would be hard pressed to deliver movies precisely on de-
mand: Chicago has 1 million households watching television on
any evening; if each home had a dedicated 50 Mb/s channel to
its chosen video supplier, the total transmission capacity for each
to have its choice would be 5 x 10** b/s (50 000 gigabits per sec-
ond). A more realistic service would perhaps offer 500 movies
for each two-hour period, which would require a relatively mod-
est 25 Gb/s transmission capacity from video suppliers to distri-
bution points. Popular movies would then be available to sub-
scribers willing to wait an hour or so. . .

That would not, of course, rule out deferred delivery of in-
dividually chosen video material, such as college lectures. These
could be ordered ahead of time by a subscriber and then down-

loaded by the supplier, at off-peak hours, to a 'videocassette )

recorder or other storage point for viewing later. Electronically
accessed video libraries may become commonplace. . .

- Reasonably priced digital video equipment, such as digital
videocassette recorders and large-capacity optical-storage devices,
‘would lead to new methods of delivering videodata. Some see
great possibilities in video-compression coder-decoders, or codecs.

With no compression, a normal television signal might encode -
into a 90 Mb/s data stream; with a 1.5 Mb/s codec, a full movie -

might be stored on CD ROM. RCA Laboratories recently an-
nounced an experimental asymmetric coding system that would
allow inexpensive subscriber decoding of highly compressed dig-
ital video.

But custom transmission and storage can g0 beyond the sim-
ple delivery of a requested program: subscribers might be able
to take personalized, multimedia electronic magazines full of
news, entertainment, and other information. Work along those
lines at Massachusetts Institute of Technology’s Media Labora-
tory in Cambridge suggests that intelligent interpreters, pro-
grammed in the subscriber’s equipment, could put together mul-
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timedia publications adapted to individual interests.

Others possibilities are personalized broadcasts of Sports, ¢n.

tertainment, and professional programs. A viewer wanting back.
ground on a certain basketball player, for example, could call it
upin an inset television-screen window right in the middle of the
game. An engineer could pick one of several ongoing sessiong
at, say, a power-engineering conference, checking in on the other
sessions from time to time through a screen window.

Field trials

HDTV may turn out to be the most important innovation result-
ing from BISDN. So far, however, field trials of custom video
delivery, combined with various information services, have been
very modest. Only about 200 000 cable subscribers in the United
States are on interactive systems, allowing communication with
the cable head end for pay-per-view ordering and other services,
More subscribers may soon be found on hybrid systems, com-
bining video distribution by cable television with interactive data
communications through the telephone network. )

‘While most CATV system trials have used coaxial cable, fiber
was employed for the 1981 Elie-St. Eustache trial in Manitoba,

Canada, conducted jointly by Manitoba Telephone System in

Winnipeg, Northern Telecom, Mississauga, Ont., and the Cana-
dian Department of Communications. Telephone, television, FM
radio, and videotex services were provided to 150 homes, using

analog video because of the high cost of digital transmission and -

coding. . o S ) .
In 198384, United Cable Television of Alameda, Calif., built
a much larger fiber-delivery system. Based on the Times Fiber
Co.’s Communications Mini-Hub switching office, from which
subscribers can request one or two video channels at a time, the
system offers impulse pay-per-view, videoconferencing, and two-
way home shopping. Bell South’s new system in Hunter’s Creek,

. Fla,, supplies video programming to 300 homes through light-
. emitting diode-driven multimode fibex, with separate copper wires

for interactive data communications. This and other U.S. trials
may evolve to end-to-end digital transmission in the next several
years. S . -
Most broadband trials have occurred not in North America,
but in Europe and Japan. British Telecom’s system in the West-
minster district of London, set up in 1985, is based on a switched-
star architecture. The star is a distribution point to which all
programming comes, with spokes radiating out to subscribers.
Subscribers request channels via data communications between
subscriber and star. The system employs a combination of fiber
(to the distribution star) and coaxial cable (to the subscriber) for
analog video distribution. British Telecom believes that video on
demand is a practical service, and will shortly test to some 40 sub-
scribers an elaborate subscriber-controlled videodisk system for
on-demand movies, with a response time of less than 30 seconds.

The company is also considering video education and training -

services.. - .ol Lo Lo i
The French have shown considerable interest in such services
as pay-per-view, home-video library, home shopping, video
games, an on-line encyclopedia, and a wide variety of videotex
graphic services, with' field trials under way in Biarritz, Mont-
pelier, and Rennes. The Biarritz network, opened in 1985, now
serves 1200 homes and 300 businesses. Montpelier subscribers
canreach, among other services, an archive of television programs.
All three networks employ the switched-star architecture and, for
now, analog video. Signaling occurs over a 2 Mb/s data-
communications net linking all elements. The subscriber line pro--
vides either one or two video channels, a high-fidelity audio chan-
nel, a two-way 4800 b/s data channel, and an ISDN interface at
either 72 or 144 kb/s.. - . . - . . L
In West Germany, telecommunications planners are pushing
dialog services, especially videotelephony and teleconferencing,
rather than home entertainment. An experimental bridge system
developed by the Heinrich Hertz Institut in Berlin focuses on
desktop teleconferencing. The bridge is a programmable sig-
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