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12 ~ NATIONAL ISDN INTRODUCTION PLANS

78] BELGIUM

'digital exchange{

Three ISDN field triats aréfférese;n for 1985-86. The first uses

two connected exchanges Ejpéf¢ITT System 112, providing‘ digital

b o5 ; telephény,  teletex, Ceiéfak~:and‘ videotex, - and uéing the 's'
2 interface (mid '83 statu#)f. Tele;ex and ’videotexv will access
national services provided by packet switching, using packet
switching capabilities in the local exchangeé, with X75 interface to

the national packet network. The second _trial will investigate
applications usage of an IBM Cadem graphics terminal operating at 64
kbit/s with a V35 interface. The third trial involves an exchange

type GTD5, connected to two PABX's, at which an S interface passive

bus (1984 status) will be provided. A variety of terminals will be
investigated, including aymﬁlti-combination ISDN terminal simulator.

A pilot service 1is planned for 1988-89, with about 800 basic access
subscribers and about 10 ‘primary access lines, whicﬁ will be
provided on a limited number of exchanges spread over the country.
Public service 1is expected to follow on from this pilot. No
estimate of the number of ISDN subscribers in later years is

available.

CCITT no 7 signalling with TUP 1is scheduled for introduction in
1985, while ISUP and SCCP will be introduced for the ISDN pilot
service in 1985.
* Note: Unless otherwise specified, the term "S-interface” is used in this
report to refer to the user-network interface defined for ISO-levels 1-3 by

CCITT Recommendations 1430, 1440, 1450 and 1451, as at October 1984. The
various CCITT reference polnts are identified in figure 1.
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Figure 1 ISDN Basic Access Interface Definition
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Interface points defined by CCITT Recommendation 1210
Additional interface points referred to in this study

ISDN Exchange Termination (Line Card)

Line Transmission Termination at Exchange

Network Termination 1 (Line Transmission function):
Network Termination 2 (Distribution functlon)

Terminal Adaptor ’

Terminal Equipment connecting to S interface -

Terminal Equipment with non-S interface (eg V., X, series)
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e 20200007 GERMANY

Germany had 25M telephony lines in 1984 Digitalisation of the long

: distance backbone transmission systémslwill be completed in 1985.

A pilot ‘service ttia ;is planned‘for 1986-88 with a. total of‘800

~subscribers in the towns of- Mannheim and Stuttgart. Two exchanges;

V‘wd,will be used one type Siemens EWSD the other System 12 from SEL.
' Early information indicated that basic access only will be provided
" to PABX's as well as individual 3ubscribers. Terminals_expected ‘
-’include telephony, teletex,zfacsimile, data transmission and fixed : §
-image terminals. Public service is exoected to follow on from the

-pilot 'project in 1988, end a penetration‘ to 3M subscribers is

fotecaet for 1995. '

CCITT No. 7 signalling will be introduced from 1986, and ISUP

A
}.
{
\

o

A
3

oberation‘will form part of the pilot project.

2.3 .  DENMARK

Denmérk had 2.5M telephony 1lines 1in 1984. Digitalisation of

Tk ety

transmission has progressed ‘to the stage that 70%Z of the trunks in

the inter—exchange network will be digital during 1985. By 1987
év\- ' digital switching will have reached 200 exchanges serving 315,000
g, -subscribers (12%). The Ericsson AXE 10 switch will predominate,

a with a small number of ITT System 12 switches in two areas.
1 : | -
¢ Field trials are scheduled for 1986, using the Danish-developed
;! ‘DIKON concentrator for access to an AXE exchange. The S interface
&

passive bus (1984 status) will be provided. Various terminal
adaptors will be used, and a high resolution videotex service is
planned. A digital telephone with display and keyboard will be

available.



) Public service is expected to follow on gradually from the trla]s,

with an Introductory stage during which only services compatible
with digital telephony will be supported. Penetration forecasts
envisage 15,000 subscribers by 1988, with 120,000 by 1991, and

_potentially 1M by 1995. - RRRAT A ,f 2

(&

bCIT?MfNo. 7 signalling begau Op-'a on ; '5'f1980¥'e£etge)«‘duringf

'FRANCE Gegd - R P R o

France had_ZZﬁ telephony linesjip‘}9é4liafter‘a'rapid growth from

12M- in 1978. Digitalisation of the transmission network already
allows all digital>ioeal‘exchan§es to be fully interconnected by
digital routes. Most local areas are élready;equipped with at least
one digital switch, giving a current penetration to 10M subscribers,
with 18M (70%) forecast for 1990. '

A 64 - kbit/s transparent circuit switched network (RTC 64) is at

present in a trial stage, with service opening in 22 towns later in

1985, and extension according to_demand'planned for 1986.

The first TELECOM 1 satellite, launched in 1984, currently provides

20 earth terminal accesses at 1.92.Mb1t/s to major business users.

Interconnection of TELECOM 1 and RTC 64 is planned for 1987/88.

An ISDN pilot project is designated RENAN. First trials in 1986

'will cover a total of 300 subscribers in Brittany, connected

directly or via remote concentrators to three exchanges  of type

_CIT-CGEAEIOB. A second trial, in 1987, will cover 1000 subscribers

in the Paris area connected to exchanges of type Thomson MT25. The

S interface passive bus will be provided, and all terminals in the’

trial will use S interfacing. Two additional subscriber equipments
will be (a) a module for connection to the passive bus, ailowing
internal communication and DDI, and (b) a PBX based on a configura-

tion of 16 passive buses. All services of the basic telephony
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'tconsidered.

'}CCITT No..

network -will be  supported; alphupholographlc videotex, audio
videotéx, audiography (éound and'telewrltlng), sttll and slow-gcan

picture service and interconnection of personal computers are being

7? slgnalling, ls scheduled«’for trials ‘in 1986 wifh

fprogressive introduction from 1987/88 onwards.

UNITED KINGDOM

'

British Telecom had 20M telephony lines in 1983. Digitalisation of

transmission in BT's main network ‘will result in 100% of 1long
distance traffic being handled digitally by 1990. Digitalisation of
switching will make all major cities fully aigital by 1992, with
ISDN‘capab{iity availéble to 80% of subscribers. |

BT's ISDN pilot service is opening in 1985, using four switches of
type Piessey/GEC System X. Remote éoncentrators will provide 60v
access areas, totalling 1000 subscribers at basic access, plus 40 at
primary rate access. In 1986, access will be available at 400
locations, and 1in 1987 at 1000 locations. The pilbt is considered
to be a normal public service. Interface standards will initially
use 80 kbiﬁ/s operation to provide 64 + 8 kbit/é B cﬁannnel access,
witﬁ terminal adaptors to V and X series devices, ana with digital
telephony integrated 1into the network terminating equipment.
Introduction of the CCITT 'S' interface recommendations, together
with 144 kbit/s transmission, is envisaged for 1987. A second
digital switching system, AXE from Thorn Ericsson, will be
introduced from 1986. Penetration to 9M subscribers with digital

access is foreseen in 1991.

CCITT No. 7 signalling is being introduced by BT, and international
interworking, including ISUP, is expected from 1988.




~Aiternative- natlonal and internatlonal digital switched services
will be provided ftom 1986 by Mercuty Communications under a llcence

from the UK Government. DeveIOpments towards ISDN services will

follow later.

Switching Centre) . Howeve Venders~are 1n evaluation for naticnali

4 - manufacture with one or two foreign associatevcompanles..

By.1§§5 the penetration of digital switching starting from 1986
will cover 452 of the local loops.

The policy for the digitalisation of the Pubiie_Switch Telephone

Network 1is to proceed in conjunction with the normal capacity

expansion and replacementﬁof the network, increasiné gradually the v
investmente in switching end trnnsmission equibments for digital . : _ i

systems.

At the end of 'the 80's purchasing of new .analogue 'systems will

cease.

In principle, for the digitalisation programme an overlay digital

network was chosen.

No specific dates have been set for introducing ISDN. The evolution
towards ISDN will be possible when the PSTN has become extensive
(not before the middle of the 90's).

Connections between 'subscribers for 64 Kbit/s will be provided

through the digital part of the telephone network. As long as ' ) =
digital services are carried out by the digital telephone network,

only services with requirements compatible with the facilities and

limitations of digital telephone networks will be provided.



" There are ‘no plans : for _;hé broadbahd' ISDN. Possiblé customer
“demands will be ‘met by apediai solutlons nnd at later stage when

need arxses, will be dtrected to the existlng networks.

_transmiseton willtcovet 752 of!the district network andi 0% of‘the.-

inter—dlstrlct network by 1990 Digital switching wili.cover a115
toll centres hy 1990 with 752 of subscriber 11nes having full
digital switching. :

=

Five ISDN fiéld tfials haveibeen-étafted already. One;;ih Mestré
and Padua, used t&o switches type Ericsson AXE 10, with one,reméte
subscribers switch. A passive bus wiph 'S' interface chafacteris—.
tics ‘was used aC‘;hé subscriber premises, " but with_é B+D (64 + 16)
channel acceés ‘to»'the switch. The digital telephone used had

display and keybbard features, and other services were provided via

terminal- adaptors, with a packetised videotex service on the D

channel. Another trial, 1in Bologna, involved a ‘switch type ITT
System 12, with digital subscriber and packet switching modules.
Basic access of 2B+D (144 khit/s with echo cancelling) was providéd
to a smail number of lines. Services ptbvidéd were digital
telephony, teletex (X25 at 2400 bit/s), facsimilé:(v24/25 at 9600
bit/s), and personal computer data (at 9600 bit/s). 1In a third
trial, TItaltel's Proteo UT 10/3 exchange was used with digital line
and packet handling modules. Line transmission in burst mode gave
B+D (64 + 16) basic access; and Ehe following services were
evaluated: digital telephony; mixed telephony (16 kbit/s) and still
picture video (48 kbit/s); teletex (2400 bit/s, rate adapted);
audioconferencing (60 kbit/s high quality, 6 KHz voice plus 4 kbit/s
speakers identiflication and telewriting); combined audioconferencing
(48 kbit/s), with facsimile (8 kbit/s) and telewriting (8 kbit/s);
plus other service combinations, 'and packet access to host computer

(B and D channels). The remaining two fie}d trials were concerned
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A pilot service is scheduled for 1987/88 catering for a total of
2000 subscribers. _ This will develop

service.,

IRBLAND . 5 7k i i R i o

Ireland had 0.61M ‘telephony ‘lineé‘ in. 1983; 6igitalisati§n of

transmission . will cover 34% of the high 'capaecity hgtwotk during
1985. Digital switchihg, introduced in 1982,vw111 include Sdi of
local. exchanges during 1985, rising«to‘SSZ 1#'1990; . Switch types
CIT—Alcatel E10B and Ericsson AXE 10 are used. '

There are no firm plané yet for ISﬁN_introductibn,,but both switch

suppliers will be able to offer solutions.

CCITT No. 7 signallinglwill be introduced in 1986

LUXEMBOURG

Luxembourg had 0.14ﬁ telephone lines in 1983.

'No information is presently avéi;able on digitalisation or ISDN

planning.

4
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NETHERLANDS

Netherlsnds had 5.6M telephony lines in '1984. Digitalisation of

transmission will result in a long distance digital overlay network

amnounced 1nvolvinguthe AI & TlPhilips Telecommunications SESS—PRX,

together with the AXE system from Ericsson and System 12 from ITT.-

No firm vplansi are yet ”msde’iconcerning ‘the introduction of ISDN,

which would certainly be{:after 1988. . Provision of 64 kbit/s

switched data service by using data over voice operation on analogue
B i \ 4 % X .

local loops is also considered a possibility.

CCITT No. 7 signalling is scheduled for trial _in '1987, with
introduction, including ISUP, in 1988.

In view of their impending membership of  the Community, the positions of Spain

* and Portugal are also considered hete°

2.11

SPAIN

Spain had 10M telephony lines 1in 1984. pigitalisation of
transmission and switchimg,in'the transit network is in progress,
and will reach 31 main cities by 1988, and all of the 50 provinces
by 1990. Digitalisation of the local network is expected to proceed

‘more slowly, based on areas where signiflcant demand for digital

services is foreseen, and where equipment replacement is necessary.
Current plans eipect about 257 of local loops to be connected to
digital exchanges by 1995. -Swttch types used are System 12 of
Standard Electrica SA (ITT) and the AXE system of INTELSA

(Ericsson).

Two field trials are planned for mid-1985,based on these two digital
switching systems. Services will include digital telephony, teletex:
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<

~e-(}nfpécker nnde wlth:XZS 1nferfece{at 2.4 kbit/s),vcroup 3 facsimile

(at 9.6 kbit/s via a V24 interface),. videotex (via PSTN), and data
transmission (at 9.6 kbit/s via V24). Different transmission
systems for the local loop will be trialled. The System 12, at the
Diana experimental exchange w111 handle digital subscribers in two

digital subscriber modules."r’

A commercical ISDN public service is foreseen from 1988 in Madrid

'”J and Barcelona, with up to 1000 subscribers.."

An enrly offering of adVanced “telephene» and ‘data gervices for

different closed user groups of business customers will be made via
IBERCOM, starting in Madrid during 1985. This service will provide
digital connecgivity via the  IDN, and will use Small Digital
Exchanges, which can ‘be based on subscriber premises, and will

ultimately be integrated into ISDN via its primary rate access.

- Over 50,000 IBERCOM connections are expected in 1988.

CCITT No. 7 signalling will be introduced in the IDN from mid-1986,

with ‘Isup available one or two years later.

PORTUGAL

Portugal had approximately 1.5M telephony lines in 1983.

No information is presently available on digitalisation or ISDN
planning. '
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.COEHONALITIES AND DIVERGENCIES

Network Strategies

&

;limited size and scope, ;oriente i owardsvparticular customers./<

the telephone network is" sefficiently widespread to offer the

-possibility of integrated service availability to all users. fTheA

progressive introduction. of digitalisation "based on an agreed
standard of 64 kbit[s transmission and switching is resulting in a
movementgtowards an Ihteéreted'Digit31 Netw9rk in each of the EEC
countries. The rate‘of chenge varies'in each country becauserthe
introduction has so far been based on economic justifications
arising from the historic situation in each individual network. The
French network 1is the furthest advanced in digitalisation;
particularly in switching,_as a result of decisions made over ten

years ago to improve the network infrastructure significantly.

- Table 1 shows the planned iﬁtroduction,offfield»trials and public

services within the Community.

Statement 1

At present, all Network Operators within ‘the Community envisage
that the ISDN will be achieved by further gradual evolution of the
mu- |

I

Worldwide penetration

The advantages of digital transmission and switching are‘centred on
the regeneration of digital signals, allowing virtually error-free
communications. 'The benefits for telephony are low-loss, low-noise
connections allowing far better intelligibility, and tranemission

quality which is iﬁdependeht of  distance. The trends, both in



TABLE 1

trlals and publlc servnces

Planned mtroductlon of fleld
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ISDN trial (a) without 'S' interface
(b) with 'S’ interface
Pilot or public service
(a) without 'S’ interface
(Vb) with 'S’ interface
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' growing expectationa from users, —andv economic and technological

. improvements in equipments, ﬁake'it—certain that digital telephony

;‘communicatlons throughout the . world'

end—to-end between users will ultimately become the normal form of

]No other beatet service has

*the ‘same potential for 1nternationa penetration.; Just as analogue

data'communlcatlon ha

B T

All trends 1ndicate that digital telephony will ulti-ately have
uorlduide penetration, brihging trananission benefita for voice
vhich vill also allov exploitation 1n ‘new snys by -any other

setvices.,

‘ st |

3.1.3

" Network configuration strategies

Most Administrations do not consider the ISDN ultimate structure to
be signifieantiy different from the telephone network structure.

Switch locations and main transmission arteries will follow accepted

.zoning and hierarchical patterns for telephony. Of course, this is

partly due to the evolution: through digitalisation of the telephony .
networks, but it 1is still significant that no major changes in
zoning or routing are eonéidered necessery. Such overlay.networking
as will exist during the introductory phases of_iSDN is merely a
transitional stage, and not the introduction of'a new oVerlay for
its own purposes. Some digital islands will exist also during the
introductory phases, hut mote as the result of local circumstances
than of policy. This could be contrasted with broadband network
introductlon where, for example 1in UK, some islands of 1local
distribution systems will be installed significantly in advance. of
interconnection demands. In North America, where most long-distance
transmission is still analogue, large digital islands of ISDN could
arise. The situation in Europe 1is more favourable, with most
countries already well advanced in national. digitalisation, but
there is a danger thatrEurope as a whole could consist of separate,

national, ISDN islands. The subject of international interworking




I
.

has .so far been given little attention within CEPT or CCLTT.

‘Statement 3

—
| Agreed plans are urgently required on conpatibility betueen national l

: '{ ISDN's and on the introduction of an international digital

: ﬂjl 1nfrastructure to avoid the dangertof sepatatevnational ISDR 1slands
uithin Europe o : '

." s

2

R s T
I . :n:i/.';i;.li

'?inoee=ﬁet§orﬁ Operators\which have progressed to the stage of pnblic

service. pianning : ep considering significant useﬁ;of remote

concentrators and multiplexors in. the early phases.. This is to deal

'economically with: the sparse distribution of ‘customers expected
iinitially. To-providela nationwide'service, at least‘between large

: business communities, some out-of-area subscriber connections are

planned. This will have numbering, tarrif, and therefore uéage
implications. The numbering must be tled to the exchange to which
the ISDN subscriber is connected, rather than to his physical
location, in order that a telephony call originating’in tne PSTN can
be economically .routed' to ‘the ISDN subscriber. This nay‘ put
pressure on the national numbering plan, requiring the permanent or
temporary assignment of additional exchange codes or other number
groups for subscribere with remote working. This~effect 1s shown in

figure 2. The tariffing for the ISDN subscriber may also be based

on the exchange to which he 1is connected rather than his own"

physical location and charging group. This could be advantageoue or
disadvantageous for the subscriber, depending on his community of

interest for communications, and his degree of ISDN -usage.

" Statement 4

o T ~1

| For several netvork operators, nationwide coverage will require the
I use of remote concentrators or multiplexors in the early years. This
‘ could create charging proble-s in the -ediul term if the network

‘ does not include at least one ISDN exchange in each charging area.

N
|
I e s i R

' a9
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-23 / ‘880 . -128 /’_ : \23890 123 . —24890 -123 /
ANALOGUSE EXCHANGE — DIGITAL EXCHANGE ~ — — — —— ANALOGUE ROUTE _ REMOTE WORKING
ANALOGU: SUBSCRIBER DIGITAL SUBSCRIBER DIGITAL ROUTE —B— VIAMULTIPLEXOR

—-— = LOCAL CHARGING AREA OR CONCENTRATOR

Figure 2  Effect of Reniote'. Workihg on Numbering'_and Chérging

Note: Possible arangements for remote working will depend on available digital exchanges with digital subscriber -
' capability, and on digital route availability. , 4
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‘Impact on numbering schemes .

“‘The CCITT recommendation that ISDN numbering be ‘based on telephone
network numbering plans has been accepted by all Network Operators.

The possible pressure on the national numbering plan from remote

fStsteﬁéntTS’ :

Py e SR Bl e ,
I National numbering schemes may need to be reviewed and augmented in
| size or capability to cater for ISDN terminal addressing, and

l opt-of—ates remote working.

Introduction of CCITT No. 7

_In order to cater for even the most basic ISDN features, such as

".addressing and call set-up, an inter—exchange Common . Channel

-Signalling scheme 1is -essential, and the CCITT No. 7 signalling

system is the obvious candidate. ?rdvision‘ls allowed within this
.scheme for national variations, provided the recommended structure
.1s adheredvto. Network Operators genérally indicate that CCITT No.
-7 will be used in their national networks, and Table 2 shows the
planned introduction of No. 7 throughout the Community. However, it
is not always clear which options will be excluded, or'even.whether
a similar but different national system will be devised. Certainly,
national variants will exist in the early stages of ISDN. For
example, Italy has specified a naticnal adaptation covering the
Message Trsnsfer Part, Telephone User Part, and Data User Part.

This allows for additional features such as Closed User Group and
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TABLE 2

‘Planned introduction of CCITT

No. 7 signalling system

e[ [O[0[Ce[Cle|e[e[

83|84 85|86 | 67 88 89
olele/o/0@®
910000 e

@]le)[e)
Olel®
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L‘ .
N[ 0 0®
= || | _lO0leee

National or iniemational trial :
(a) without ISUP &)

(b) with ISUP ‘

Natconal or international service
(a) without ISUP O

(b) with ISUP .



Callihg an&‘Cal;ed Line Identity; and 1slbe1ng introduced alreadyvin

Ay ,_.,;;‘-,,

_the - speech4'and data network ‘(RFD) . A Second phase of CCS
introduction 1is foreseen, 1in which the above features will 1lie
- within the ISDN User part of No 7, but a date for this introduction

. - 1s not yet given.

. . ¥
. ‘Statement 6

-

N

aR

e

| |
]

S 3.1.7. Basic and primary rate access

Network Operators are agreed on the S and T interfaces for basic 7 ’ :
access terminations to ISDN, and on the use of the S interface ‘

passive bus.

Individual systems for subscriber access have been devised for ISDN
trials and pilot service. These have Been defined in advance of the
1984 I-Series recommendations, and may -provide different data
rates. For example, the UK pilot service will use B+B'+D channels
at 64, 8 and 8 kbit/s, whilst some Italian trials used B+D at 64, 16
kbit/s, as well as the I-Series format of 2B+D at 64, 64 and 16
kbit/s. These differences are not important at this stage of
implementation, as all Network Operators have agreed to use the 2B+D

format, with aggregate 144 kbit/s rate for the ultimate ISDN.

The primary rate access of 30B+D 13 also generally agreed for use on
2.048 Mbit/s circuits to PBX's and multiplexors. Some countries
have proposed smaller groups of channels, such as the 704 kbit/s, -
10B+D arrangement described for the French RENAN subscriber .

concentrators.

Several varieties of network terminations NT2 have been proposed at :
the basic rate 'T' interface. These 1incorporate local switching

functions, as shown in figure 3 and Table 3. Some systems propose
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Figure 3  Possible Variations of Network Terminations for Basic Access
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o TABLE 3"

Variations of network termmatlons proposed atthe T
interface
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Ceio e w0 77 NT2 handling more than
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the use of the passive bus for internal trdfftq, which may finvolve.
complex procedures, and cduld lead to blocking of incoming calls.
There 1is also a tendancy for some Network Operators to propose
adding a wide variety of message types on the D channel in addition
to the call handling messages. . It is possible that the implicit
costs of handling thia traffic in ,the exchange network could be

considerable

\ lare' assumed to in lude concentration of signalling as’ well as

distribution of channels._.

" ‘Statement 7

I e T e N

,l Although the CCITT basic and primary rate access are generally |
| agreed, some countties are proposing varieties of network I
l termination which could result in lack of equipment harmony within I

Europe. ’ I
_ : ]
SRS N s e .

3.1.8 Local loop transmission systems

Mhny researchers are active in devising local 1loop transmission
systems for basic access. There are no agreed standards for such a
system, indeed CEPT has excluded the relevant 'U' interface from its
considerations. Two main methods of operation over a two-wire
circuit are being considered - burst mode transmission, with so -
called "ping pong” alternation of the direction of transmission,
andmethods using simultaneous transmission in both directions, with
elimination of known transmitted waveforms and their echoes to allow
detection of the received signal. Neither technique has yet emerged
' as superior, although the echo cancellation systems may be more
adaptable to lines with impedance mismatches found in the existing
local 1loop plant, and may also have a potential advantage in
maintenance, through immediate detection of changes in Tloop

transmission characteristics.
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A ﬁSrth‘Americ;ﬁ.éﬁandard for thé 'u’ 1ﬁterf5ce will bérneceésary if
the FCC maintain the present regulatory attitude on what constitutes
Customer Premise Equipment, which effectively places the network
demarcation at the U interface instead of the T interface. This
location has operational disadvantages, as it prevents the Network
Operator incorporating maintenance facilities,'in the network
ternination. Nevettheléss;_'it is | possiﬁle that 'a U interface
.stgndardj ; i v .

wi;; 'eﬁFrgeL gp;sidgleqpbpe : whilst a -1ar§é'avar1ety_ of

1

A

g A wide variety of local loop transnisﬁion hysﬁélékare>ﬁeing' ‘
I developed 1n\Eufope,_vhilst it is possiblq that~§ stdndgtd for the U
| intgtface may be proposed in other'parts of the world which do mnot:

: _'.‘ f _A ‘

|‘use‘the T interface as the network demarcation point. !

L —

N

3.1.9 Digital interfaces behind a PABX

The termination of basic or primary rate access at a PABX does not
preclude the wuse of proprietory digital telephone interface
techniques at the extension which are different from the recommended

S interface.

In fact, many PABX's with proprietory digital telephones have
already been installed, and may be early users of ISDN. Iﬁ'some
countries the regulatory environment may permit the digital
telepﬁone interface behind a PABX to be specified, whereas in
countries with more liberalised supply of subscriber equipment, it
may not bg possfble to guarantee an S interface in the face ofother,
possibly commercial influences. The degree of penetration of S
interface points is crucial to the market size for 'S interface
terminals, and for the effective cost reduction of IC devices to : "
implement the S interface itself. It would be ideal for the S ki
interface to be supported as far as the users desk by all PBX

manufacturers, but this does not appear likely to occur in practice. : *
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Statement 9 ;A
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| At present, it does mot appear likely that the S interface will be l

l universally adopted ‘behind a PABx, despite the beneficial effect

dedicated networks. This includes the PSTN or enhanced Speech plus
‘ ata network (as in Italy) and national dedicated circuit or packet
Eswltched data networks.{> Several administrations ‘will use -the

~-minimum integration scenarios,, with switched B - channel access o .

through the ISDN to a gateway iuterworking port on the * packet el
switched network. The UK has indicated that diel up or private ' :
circuit‘accees'to PSS willlbe obtained in this way 1in the pilot
1service,fvThe CLI and CUG_features of:ISDN will be used to simplify
charging artangements and prevent fraudulent use of PSS access
i '_ ) pointsr reserved for specific customers. The maximum integration
scenario- envisages packet  handling resources within the ISDN,
accessed either via a circuit switched B channel, or over the spare
‘capacity of . the (packetised) 'D channel. The French RENAN project
will use both\methods of .access for virtual calls, and will ‘allow
connectionless service on the D channel. Three of the fleld .trials
already carried out in Ital§ have investigated packetised services,
: with a packet -handling facility being included in the ISDN local
e . ' exchange in some cases. The Belgian field trial in 1985 will have
integral packet switching in the local exchange. Denmark, however
it is considering the minimum integration scenario with semi permanent
’ Lt B- channel access to the packet switch network, in view of the
o A restrictions placed on packet services hy the characteristics of the
D channel itself. Only packet terminals up to 9.6 kbit/s can use
o T the D channel, with maximum user data fleld of 256 octets, and
| conformity to CCITT recommendations on multiplexing, use of numbered

information frames, and compatibility checking.
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- e networks

£ PSTN 7
Y Low speed CSDN

: i o .'Te'leiex e‘nAPST“N &
; : . Teletex on CSDN

i :V g o Tolétéx on PSDN

k » il Videotex on PSTN

Sron " Videotex on CSDN
oo Videotex on PSDN

'Facsimile on PSTN'

- Facsimile on CSDN
Facsimile on PSDN

“ Planned mterworkmg between ISDN and exlstmg
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‘Access to teletex and telex subscribers is also included in some
Network Operators planning' In some cases a circuit or packet

ewitched data network will be interposed between the ISDN and the

'"'other subscriber network.- This concatenation of networks in tandem

may give rise to some\addressing problems and may make it difficult
‘to meet. the CEPT objective of singl stage selection.- 7 ;

,netvorks :both'circuit;and packe switched.; Techniques are based on:

fbiotorical circu-stances in each country, and no common philosophy I:
|

uvl‘is apparent.

'Early experience with 64 kbit/s terminals

_'As shown in Table 5, several countries are proposing to introduce 64
kbit/s circuit switched services almost immediately, to allow early
experience with terminals working at this speed. 1In Germany; the
"model” network, based on enhancements to the exising EDS circuit

" switched network, will be available in 50 cities during 1985. 1In

"France, the special network, RTC 64, has planned penetration of 22
switches nationwide in 1985. In Italy, 64 kbit/s.connectivity will
.be introduced into the speech and data network, RFD, starting in
1985.: The Uk pilot service will be available at 60 access points
nationwide during 1985. All these networks can support X21
terminals at up to 64 kbit/s, using separate call control units in
some cases. . The possibility may exist for interchanging terminals
or interworking between the networks to highlight some of the
problems of 64 kbit/s terminal compatibility.

Statement 11

_ T
| Early experience with 64 kbit/s terminals and networks is considered l

| important by several Network Operators, but there are no known plans |
I to interchange terminals or interwork the 64 kbit/s networks. I

L el . . - |




: TABLE 5
Proposed early avallablhty of 64 kbltls cnrcunt swutchmg

64 kblt/s CSDN

J

DK |

GR

IRL|
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Accessyna smgle channel= o

lrlri




- 29 -

[ﬁ" l.l.lZ- Use of satellite circuits

Satellite Multi Services allowing circuits and circuit groups to be

i j‘u”'xk}}'E‘f_easlly established between small dishé ntennae will be . available on

: Even links which are. not recoded 1n this way are subject to'

i ”l'bfi f1 i i 'ttansmission delays such  that two satellite links should not be

| Lat et *connected in tandem,for voice calls. '~

'Statement 12

i Network Operatore must not use satellite circuits within a national.—}
v.l switched ISDN as this could create problels in ianternational |
| connectivity, in avoiding two satellite circuits being used within |
‘| the same connection. < , ; I,
AP P S . BT ST, |
3.2 Market Strategies

3.2.1 ISDN trials prior to public service

Some ISDN field trials have already been conducted, notably in Italy
) in 1984. The UK pilot ISDN service has also been demonstrated in
live operation. Nevertheless, with the exception of the UK pilot
service, Administrations are planning trials for several more years
’ , before public service introduction as detailed in Chapter 2. In some
cases, such as the French RENAN, the trial is intended to develop
into a public service. In some other countries there 1is no
commitment beyond the field trial stage, or even no defined field
trial programme at present. In most'cases the field trials contain
only a small element of market investlgation. They mainly cover

technical aspects, such as the development of equipment and terminals
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3.2.2

s s — — t—

¢

'forvthe S interface, alternatlve;mechods#of ldcai loop transmission,
~and edaptation of natlonally—ueed exehanges with [SDN hardware and
software. Some countries use exchanges, notably the Ericsson AXE 10»
and the ITT System 12, which are also used  elsewhere within Europe,
and In which the amount of new development per country will be

small. "Some other exchange types -are unique to one country within

"Euroﬁe, 1n which . case. a11 development effort must _be borne

of .

'fnationally.

Statement ‘13

There is no common att1Cude to the relationship betueen field trials |
and Public service for ISDN, nor ‘any common . progta-e for b =
1nttoduction. R s ; o .~j\‘ ~' __1>, ' ’

Identification of ISDN customers 4 o : o e,

There 1is general agreement thet)”leadihg edge4 corporation . major _ ' |
offices will be among the initial users of ISDN, with subsequent |
penetration to smaller offices and independent Bueinesses. There

are mixed views about residential customers. 1In some cases'they'ate

thought to have little involvemeni with ISDN until some future date

‘when digital telephony ppoviéion costs afe directlyAcomparable with

analdéue costs, at which time a gfadual conversion from analogue to

digital telephony will occur. Ih‘other cases,ites;dential demand

for ISDN is considered to be quite strong, with customers prepared

to pay a fenta! premium for better speech quality or for.high.speed

data access to new"services such as telesoftware for home computers ‘

or teleshopping via photovideotex. Some countries, notably France, ‘ -
are taking positive action to erncourage the growth of such new

services, whilst others only intend to follow market demand when

voiced. Even within.the field of business communications, it is not . '
yet clear which features of ISDN will be most attractive. In the, -
early years of ISDN, traffic volumes and patterns will be difficult

to forecast, while new market sectors are identified, and new ' "

applications emerge.
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I Potential ISDN customers are not vell identified. Targetting ISDN l
i | at different potent:lal custo-ers could result 1n different netvork

'?l characteriatics energing 1n so-e countrie

I S
il
J

ozthe iSDN\by 1990, " but ‘has not

b 1;—%f‘ Lk "' released figures . for projected uptake of the service. Italy has

hare“the;cpaortnnityAbf’access*

> 1ndicated ‘that the ISDN layer could ‘have 50 thousand subscribers by:
0 52 : , . 1990, with capability for- 1 million by 1994. France and Germany
é i b 7 " have indlcated possible penetration ‘to »3 million users by 1995,
: ' whilst Denmark foresees 1 nillioni users by that time; : Other
countries intend only to- follow user demand, or have' no firm
commitment to ISDN at present. In the absence of firm market
strategies, the rate of penetration of ISDN will vary greatly
between the different countries. )

{

Statement 15
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| There is no common agreement on estimated penetration of ISDN, and l
| there are different degrees of commitment from the Network Operators l

] for their own published plans. : : I
S st S e

3.2.4 Tariff policies

Only a few Network Operators have so far declared a tariff policy
c for ISDN calls. All intend to charge calls by duration and zonlng
in the same way as for PSTN voice calls. This will probably include
cheap rate periods, also as for voice calls. This tariff policy
fits well with the ultimate objective- of digital service to ail
telephony subscribers and the replacement of the PSTN by the ISDN.
The policy should also be favoured by INTUG and ECMA, who have

expressed the view that charging should be a function of call usage,



b

withont differentiation between voice or data occupancy of a

circnif. Higher rental and 1nétallation ehafges for ISDN access are‘

also proposed, to reflect the high technology equipments involved.

- But some administrations may have proportionately lowet charges for

primary ‘rate - access, so that at a- relatively low number of ISDN

3.2}5

‘declatation of broadntarif

L__e;fe__;;-;;;e-__-vf};;

user 1nvestnents.e\

~ Impact of Digital PABX's

s

, v =y oo A e : ) .
In several countries,iPABX suppliers-are already installing digital

.PABX's with capability for ISDN acéess. Privaté.digital circuits

are -available from - sbme NetWork' dperatorn, alldwing networking .
between PBX's. In the UK, a- national signalling system has been
defined, based on CCITT No% 7, to allow PBX facilities such as
transfer and. ring back to be accessedrftgmva_remote EBX on the same
network. The system is. nsed> by  several -suppliets}Q end ‘a tfial
involving networking between VPBX's“-froﬁ"three different menufac4

turers is scheduled in the first half of 1985. 'Unddubtedly-a'method'

. of wusing ISDN to previde the networking capabilities presenfly-

provided by private digital circuits will be reqdired b} users. It
is also likely that users will want to eplit a 30 channel primary
rate access arrangement to provide some jcircuitsv with switched
éccess to ISDN, and other circuits with semipermanent connection to
other user sites, nr to packet switching, telex or other dedicated

network faciiities.
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I The sophisticated features available in modern PABX's will denand
l tatiff and market -trategies vhlch allow -axilu- customer
l flexibinty 1n the use of ISDN

Network Operators will provide a 64 kbit/s bearer service which. may.-

Qbe transparent as. for data, or non—tr nsparent for speech in which..

event digital speech interpolation, echo cancellation, or other

signal ptocesslng .systems may be 1nc1uded in the path. - The service

‘may be established on a demand or non—immedlate basis. It is clear

that all countries will offer demand service, but the non—-immediate

~offer1ngs may vary. A second bearer service to be established in

all countries will be 1920 kbit/s-transparent, nohéimmediate, namely

primery ‘rate connections between major users. The method of

providing packet switching bearer secvice is less clear and may vary

between countries. Most will provide virtual circuit, demand or

% st il o non;immediate, using X25 LAPB via the B channel. Some may also
provide D- cheﬁnel serviée; either virtual circuit or connection--

less. Table 6 shows Ehat,a variety of conmnection types are planned

for trials or future introduction.

Statement 18

— O —
| A variety of bearer services are proposed, but the only switched

l bearer service universally available will be 64 kbit/s tramsparent,

|
|
3 I i, —— . ‘]

* l circuit switched.
e .
& ¢ 3e32 Telephony

Some confusion is created'through the CCITT not having explicitly
defined telephony as a teleservice, but rather as a collection of

lower level connection attributes. Nevertheless, telephony will be




3 TABLE 6
' Connectlon types planned for tnals or future mtroductlon
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: supported in all countries. Speeeh fduélity"should ‘be improved

*telephone instruments have already bee‘

through lower attenuation even on calls to PSTN telephones, whilst_'

between two digital telephones there will be better signal to noise

Tratio and low attenuation independent ofbdistance. Several digital

d 'el Aed for trials. ~ Most

nclude ophiStieated featureshsuch s hands onversetion and;e

telephone with ‘a keyboard as wellv'as a display used D channel

1end- o—end signalling for message trsnsfer between users.‘

K

Véupplementarflservices foritelepnony havelpeen defined by CCITT,
"llincludingfclosed user gtoupé,,call‘waiting uith:subseriber number
:fwindication,'i registration - of.' incoming ealls, L eall diversion,

'eonpletion of calls to busy subscribets etc. ‘Table 7 shows that it

~is not yet clear which supplementary services will be supported in

each national network, or internationally.

Statement 19

5 l

é’- _ ] SR SLICRR . s

- 3.3.3

. A - 1

-Even for telephony'sone confusion exists, due to the lack of a clear I

definition of telephony as a teleservice. Instead it is regarded as |
a collection of bearer service attributes. In the different
countries, a variety of supplementary services for telephony are

proposed by Network Operators.

e

Data transmission

Several Network Operators have indicated that they will support data
terminals to existing stsndards of V-Series, X21, X2lbis, or X25
through terminal'adaptors. ‘This service may be provided for many
years whdlst customer demand for this class of terminal continues.

There may however be some national variations of the rate adaption

.~ schemes. This would not prevent International working, since the

data rate adaption is specified by the user at the initiation of a’




" Planned introduction of supplementary services on 64 kbit/s '
switched connections .
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' Adbreviated dialling .. O

D

L]

# .
0

- Call waiting
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.'Fixed-destinationcall -~ '

; Conference call @
Call Hold for enquiry : @
' Calling line idenfiﬁcation R ’ ®

"Secret“ CcLr |

“Malicious call identification

Call progress message

Charging information , ‘

Cali chargé meter

Reverse charging

Freephone

' Payphone/credit card calling

Closed user group

User to user signalling

/ Change of service during a call
Direct dialling in .

Logging of incoming calls

Do not disturb
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ke 7w ' .

Priority

Interception of calls

Multi-addressing .
Sub-addressing ‘ . ' . .

Code conversion '

Speed conversion

Delivery confirmation

Delayed delivery




call, but a gateway conversion function might_be required, and there

" would be an lmpact on «tefmlnal lnterchangeablllty within  the

Community. ‘Some anomalies will exist - for example, the UK Pilot

~service does not support 600 bit/s 8y

chronous operation, but does

) Iﬂnot clear which data classes’ an be supported internationally. ﬁ it .|f
i .bL—_‘—-v“-‘_-_:, » - %_-_ L S ; 3 L A. -7-—_.—.__'
; .;L3.3.4ﬁf';'CCiTT.defiﬁed Telematic services

‘The Teieﬁatic services whicﬁ-have‘been defined in detail by CCITT
comprise facéimile, teletex; videotex and mixed-mode teletei,'the -
last being a combination of teletex and Group 4‘facsimile,‘sométimes'
referred to as textfax. -The CCITT definitions- of these services
were originated for earlier networks with lower speedsband areinotv
specifically validvfot 64~kbit/s‘transmission, althougﬁ this will
not cause difficulties in practice. Videotex has a wide variety of
standards throughout Europe, and increased speed will be;ﬁandléd
differently in différent countries. Germany, for example, 1is
considering that high speed videotex images in the B channel may be
accompanied by additional spéech‘information. In the.UK, 64 kbit/s_
vl : photovideotex may be introduéed. In effect, videotex is a nétional'
service, with individual national characteristics, but this 1is
partly in keeping with 1its connection‘profile of user to data base

communications, rather than user to user communications.

All countries plan to support teletex and digital facsimile in their
"ISDN, most from the initfal trial period onwards. Group 4 facsimile
has already been demonstrated in the UK pilot service, although the
terminals used ére still expenéive and in short supply. Inter-

working of teletex and Group 4 facsimile with appropriate termirnals

ot



79.»fl” <on7o;her’qepicated networks, lndluhtmg’telex:andfPSTN;teletéx, is

EOAH foreseehlin most countries;rbut rhe2impliear16nslfor possible speed
& 2k “conversion.'and:'for ‘communication berween group" 4 amd the lower
'a~.facsimile groups are not completely clear.:~There'is at present no

’, reason why teletex and digital facsimlle terminals for ISDN  should

fvary significantly betweenv countries,f

although 'minor national

variationa of keyboarde are” o be ‘expe ted

3,38 .Sﬁppleméntary services

?» S TR Those Network Operators which have identified supplementary setvices'
for telephony,' such as closed user groups, call waiting or
divereion,’will generally be able to provide these services also for

teletex and facsimile calls.

Several. other Supplementery servlces‘ead be-ehvieeged'which could
also be classified as Value Adﬂeleetwork Services. These fa11~in
the areas of interworkingr'or .protocol'-conversion, information
retrieval, and messaéing. Moet,NetworkAOPerators have plans for
some or all of these sermices,,ane in some countries the regulatOty
environment will allow lhdependent ‘suppliers to provide certain
VANS. A step towards sténdardisarion in this area has been taken
with the X400 Message Handling Systems recommendations.. These give
_prbcedures for submission, delivery,'and‘confirmarion of receipt of
documents in store and forward systems, sometimes loosely termed

electronic mail.

Several telematic services which are . not yet defined by CCITT -are
being~ considered for introduction in national ISDNs. Slow scan
video is proposed in UK, Italy, Germeny,and France. Telewriting is

being considered in France and Germany. Telealarm or telemetry
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services will -be used in Dhenmark, France, UK and Germany. Volice

teleconferencing is also proposed in several countries.

Statement 22 AR
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' 3.3.6 Videoteléphohy pbtential .-'3 g R f SREf g \

Several countries - are alfeédy iﬁvélied~ with videoconferencing
sefvices using the COST 211 recommehded techniquesiat 2.048 Mbit/s.
_\. 0 At 'ptéséﬁt _these - services . use»¢pre—értanged‘ circuits without
switching on demand, but prototype switcﬁes‘are being studied, and a
switched 2 Mbit/s service could be provided'in a future broadband

network.

' There could also be a significant demand for nafrowband
videotelephony. At -least two American companies have already
demonstrated wofking colour videotelephony' systems running at 56
kbit/s including both video'aqd sound information. At present the
picture compression algorithms are still being refined, and the
equipment has not yet been committed to LSI téchnology, but when
this is undertaken in the near future a dramatic feduction in size,
power, and cost will result. -Market forgcasts for videotelephony
are. notoriously doubtful, as there ‘has so far' been a marked
reluctance for subscribers to accept video communicat lons.
- . Nevertheless, if videotelephony becomes a service of interest to

A ' _ subscribers, the low call charges and worldwide accessibility of 64
a kbit/s narrowband ISDN could prove an attractive alternative to

higher quality broadband offerings.
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Statement 23
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.I Narrowband videotelephony is just one éxanple of a new service which I

could exploit the universality and relative cﬁéapness.of ISDN.

Led ' e N

‘ tfialfbhaéeé, othéffinterfnCesdhavewﬁéén”’andvﬁiii‘be‘nsed largeiy

"

dependant on the _state of technology and‘of 1nxernationa1 standard-
o lsation when the .trial was 1n1tiated. It can take sevetal years to
'prepare and introduce an ISDN trial. : Only»xhe Unitgd Kingdqm is

'4ptopbsing a public service in advancev of ‘implementing I-Series

d;recommendations. © The initial subscriber terminations “using 80

—kbit/s transmission and - 64 + 8 + 8 channel structure will continue

to be supported for several years, but the dntroduction of 144

kbit/s basic access may occur from 1987 onwardé, and a migration

_ from national interim standards to CCITT I-Series is foreseen.

'Statement_gi
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Natlonal interim standards will give way to CCITT I-series
teco-endations when public service is introduced, or shortly

‘thereafter.

CEPT interpretation of CCITT recommendations

Several areas in the CCITT recommendations are open to national
interpretation, or selection of options, and some necessary require-
ments of Network Operators in establishing a public service have not

been covered. ‘This 1is only to be expected, considering the

"worldwide nature of the CCITT forum, but it leaves scope for futher

work in applying the recommendations in a common way - throughout

Europe. CEPT has had a special study group on ISDN for several

S — e ' ' P




e e S years, which has contributed 'signifiéantly to establishirg the
I-Series recommendations, and which 1is continuing to oversee the
~activities of several working groups ' on ISDN techniques and

;services;, Aa action plan fot CEPT studies on, ISDN for the period

e S

— Lo wul Sl

: l CEPT is continuing to do valuable Hork 1n achieving a common
'| EurOpeau interpretation of ISDN, but activities ‘are not yet fitnly

I focussed on priority issues.
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3.4.3 " Harmonised transmission plans

ISDNitelephony is fundamentally a zero-loss, &4-wire medium between
digital telephones at each end. The transmission plan for this
service could be universally appliéd throughout Europe, so that all
instruments have the same transmission characteristics. The send
§ o - and receive levels must be set in accordance 'Qith two operating .
; 4 constraints - . (a) between two digital phones and (b) between a
%«, - 4-wire digital phone on ISDN and a 2-wire phone on PSTN. In the ‘
§.000 i latter case the transmission losses will vary between countries. “
according to the existing telephony plans and the points of
;ﬁ-- ' Interworking between PSTN and ISDN. Signals transmitted from the
Z ' digital phone will have zero loss paths to and from the PSTN 2-wire/
4-wire hybrid conversion point, making the hybrid return loss more
objectlohable to the digital phone user. Many digital phones
propose hands-free operation, which brings thevposéibi1£Cy of room
echoes returning via a path with lower loss than usual to the 2-wire
telephone. Such digital phones usually include voice switching (or
variable attenua;lon). to combat -this problem, and it may be
beneficial to standardise the technique used, or eveﬁ to include it
in digital phounes which are not hands~free. This would result in
symmetrical transmission paths, which would reduce the likelihood of

one user dominating the conversaticn. Transmission ctandards within
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f,digitei PKBx'élmay ﬁléo‘Qefy across'Eufepe.‘

L

Statement 26 ’ ' ' o

- T T

. "
| Due to the influence of the already-existing PSTN on traunsmission |

l plans, a specific effort is required to harmonise transnission plans I

l within Europe, and create the opportunity of a nniversal digital I B S -

l phonejv: “lif‘ R -;, o 'ﬂ}; v ~~.e J ‘~\. L Ay’”1 !

Rate adaption schemes are detailed fn CCITT recommendation X30. At .~ "«
present it can'any‘be aesuied that ali countr{eseﬁill conform to ‘ o
these schemes in_ their public service ISDNs. _fhilute'to‘confotm
‘would eliminate the ‘possibility ‘of common terminal ‘adaptors
throughout Europe. Alternatively, the adaption could be. provided in
the terminal 1tse1f.

Statement 27

R T T T
I Agreement is required on adherance to standards for data rate I

l adaption to ensure EurOpe—wide transportability of terminals, and .

'l common terminal adaptors.

: | l
L : J g

Bilateral international agreements

From ‘the information presently available, no known bilateral
variation of standards have been determined. It is possible that
gfoups of countries may adopt hutually compatible arraﬁgements which »' -
are in some way at variance with the rest of Eﬁrope. 0f the EEC
countries, Denmark may be In this situation as a member of the
Nordic group, but the implications of this are not yet clear. The
standards to be used for international Interworking of ISDN's have ) - 4

not yet begun to be studied by CCITT or CEPT.
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Statement 24

{-The lack of standards for international ingervorking of ISDN's —}
' leaves open a possibility for groups of countries to adopt ‘
l interuorking arrangenents which may ultimately be at variance with I
l the rest of Europe. l

: e ___J

i, Summaty of’Convergencies and ‘Divergencies

por
I A

This Chapter has reviewed current plans for the introduction of ISDN
in the Member States of the Community, identifying convergencies and

divergencies of appfoach:—

- All Network Operators eanvisage ISDN evolving from the telephone
" network. However, some countries will force the evolution
rapidly, some will follow customer demand, and-some have no

firm plans as yet. Some countries do not- expect to introduce

an ISDN before the mid 1990's.

- Current plans do not guarantee compatibility between different
national ISDN's. There is such a wide variety of connection
types aand services supported in the different networks that the
only common prospective service which dppears realistically
achievable 1is the transparent 64 kbit/s circult switched

bearer.

- No international digital Iianfrastructure 1is currently being
planned. There is no common interpretation of international
signalling options. Standards activities 1in CEPT are not yet

focussed on priority issues.

- Terminals in each country will be significantly different.

- Transmission plans for digital telephony are not yet
harmonized. There 1is no agreement on terminals to be

supported, terminal adaptors or interfaces for terminals behind

a PABX. A large variety of European local loop transmission

systems are being developed.
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- . No comﬁon policy exists on numbering schemes for ISDN

terminals, or on the basis for ISDN tariffs.

- Market assessments are weak, without firm identification of

leading edge or long term customer requirements.

Statement 29

'— - - . - T - -

l;. Pm t.his/ review of current plans, the only poasible conclusion is

Le—;e
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NETWORK INTRODUCTION PHILOSOPHIES

S a, framework for convergent action in th Community

(s e e

Annexamination of the nature of new telecommunications networks and
the broad alternatlves in their provision will help to identify

fundamental causes for divergency in ISDN- 1ntroduction plans and set

components such as the road,systgm. In all countries the provision
of publfc telecommunications networks 1is regulated, Qith a monopoly
envitonmen;’(ot‘qhe with strictly limited competition) for network
operators - whethér they are organised as a,pﬁte'administration, a

publié enterprise (with a monopoly for at least part of their

" activities), or a private enterprise (holding an operatiné licence).

‘.importance for all Ec countrles, comparable to other infrastructure‘

Whilst all countries fund  investment in certain Infrastructural

sections vla tax revenues (and .thus only iandirectly by users),

-investment in telecommunications networks and services is generally

required to be covered by service revenues from wusers and

subscribers. Nevertheless, the privileged "monopoly” environment is

intended to enable the network operators to invest in telecommunica-~

tions infrastructure and the development of new services on a basis

which is broader than short-term commercial demand-and-supply.

Stz -ement 30

— : o T

Altnougﬁ telecommunications is generally regarded in Europe as a
"natural” monopoly, the network carriers have become accustomed to
beh.-7ing in their financial activities like private enterprises,
requiring early profitability and introduciﬁg new networks and new

services in a "demand-oriented” investment pattern.

L

It follows that investments are generally required to be based on
market studies and "forecasts” of demand for the product or service

which the investment will irtroduce.
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But e f;.;lgn;bthétAa Qhofé range of iﬁﬁeagménts'— those which can '
‘ibe regardédvintitally or permanently as shpp{ylhg a new infrastruc-

" tire - fcanéot .be justified or ‘timed on ‘the basis of firm user
‘démand. ” This ‘16 the feason( why Amany' such 1infrastructural
investments are conducted through state-funding.

i In- the case of establishing ;elegoﬁmunicatiops' services, the

4f0116w1ng activities m@y'be(distinguishéd:-

bRy

s ‘aimed at:setting-

R

oS ..‘IhfrastrugtutalAtAka~to'éstabiish éoﬁe_?baéic*

S

services; . ¥

-~ Commercial Opefation, offering services toxcustomers on the basis ' : o -

of user-  demand. and profitable supply. .
The role of the network operator (as a vehicle for infrastructure
development or as commercial concern) can be different from network
to network, from service to service, and with .time over the

-life—cycle of telecommunications systems.

4.2 - Network Alternatives

Today there are 1in Europe different types of telecommunications
network, and it is important to distinguish between them, to
recognise the fundamental character of particular networks, and the
fnfluence this has on the introduction philosophy for new networks

and services.

'

4.2.1 Fundamental networks and their introduction . -

There are networks, such as the Public Switched Telephone Network -
(PSTN) or the Telex network, where the network was technically
specified and planned first; then, 1in conjunction and subsequently, =
appropriate terminals were developed to use the network. We define

these as Status I networks.




- 47 -

Statement 31

[T T T e e e

Status 1 Networks are public networks, of which the PSTN is the
prine example, which have been technically defined and planned
independantly of pre—existing terminal characteristics. They offer

totally new poasibilities for transnission of traffic; and. the

E  v ;..‘1 . Since 'by definition Statué I networks ‘{nclude significant ‘new
e S . elements and permit new telecommun{cation services, they exhibit a
o -number of 1mportant characteristics which: strongly influence network

' introduction. ‘

Statement 32 -

Status 1 networks require a significaat planning and investment
period before the first subscriber can be comnected. We call this

|
period Phase 0; Phase 0 may last for as loné as 10 years. I
J

The value of a new telecommunications service is directly related to

the number of potential participants.

Statement_gg

. i For a new network the usage value to an individual subscriber is —}

1 initially very low and grows with the number of subscribers I

o | connected. I

4 o “ - — B

Tnterworking with existing networks and services can increase the

inftfal usage value of a new network.
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For a status I netuork operator, initial costs per subscriber are ,l

subscriber. " _ g !
S B

|
I inversely related to the network's usage value to the individual I
|

Network costs per subscriber are’ very high at the outset, falling as
tar: ""'owévér must ‘be ..
ubscriber.

" ‘'Statement 35

I For any status I network there exists an 1ntroductory phase of .
| operations (which may last for 10 years or more) during which
| subscriber- revenues do not cover operating costs. We call this

I Phase 1 of a status I network.

I

I

|

‘ | , I

L | | ; _1

For the customer, the value of a network lies only in the services
he can obtain, aud these are represented in most cases by his

~‘term1naibequipment.

Statement 36

, 1
The value of a status I network depends cn the availability of I
adequate terminals. I

1

Terminals which exploit the new features and capabilities of a
status I network can only be defined and developed after the full
technical definition of the network. Services on such networks
require that the communicating parties have terminals which work
together — ie are standardised for interconnection. The degree of
standardisation may vary up to full service standardisation (OSI

layers 1-7).
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Statement 31

- - e -9

During Phases 0 and 1 of a status I netvork private industry cannot
take market decisione on the develop-ent of tetninals specialised

for the new network until the’ network operator connits to its . |
Jtechnical details and its. incrodnctionfschedule andxplans.,j o |
9 ) % Y ; Tew o F l

'Because of the large changes 1n value to the user during Phase I,
reliable forecasts for customer. demand for the new netuork cannot be
made. . True customer demand does not. exist until the netvork has

reached a certain threshold of nu-ber of users, and. cannot be proved

by market studies during Phases 0 and l.r»It follows that decisions
for investnent by the network operator canho; be justified by

customer demand, and must be based on pfher criteria such as:

potential for .innovatiomn .
— influence on the economy as a whole

- 1industrial aspects

s i — ——— ——— — —— — Sr—— ————— St — —

Statement 39 ’
T e T T et
Pilor projects in Phase 0 can only reduce technical rigks, not the
risks of investnent decisions. Because of the small scale, pilot
users will not show “real” customer acceptance or "real” demand.
Investment risks can only be reduced by ﬁaiting for the experience
of other countries. This would inevitably lead to a long period
where the home market is suppressed, and industry is uncompetitive

on the world wmarket for new networks and terminals.

e —— e — — —
e e —— e —— —

1t is clear. that network operators should try to reduce the duration
of Phases 0 and 1 for a new status I network and reach self-

supporting commercial operation as quickly as possible.
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. Rapld introduction of a status I oetwork is significantly assisted

atement 40 -

e e e e e e e e e e e e e e e e ————— e — -

by operator actions such as:—

- early publishing of the network technical definition for
suppliers

L4

long-tera’tariff policy: for-subscribers:(with laitial deficit

t -
o
4

- . network interworking to.enhance the user community ‘

- adequate encouragement for mass production of terminals

. . - , : : }

when—iﬁe number of subscribers in. a new telecommunications network
passes a threshold level (at which network costs per subscriber can

be balanaced by netwokausage>va1ue to each subscriber) a new phase

of operations is entered, which we call Phase 2. Pure infrastruc-

tural investments are no longer required, and further development of
the network is influenced by'factors which are different from those
in the introductory phases. Phases in‘theylife-cycle of a status I

network are shown in Figure 4.

Statement 41

|
|

-

In Phase 2 of a status I network, customer demand can be forecast
and the network operator will base expansion investment on growth in

demand .

e e o S—

Statement 42

§

In Phase 2 of a status 1 unetwork, service tariffs must produce

revenues which adequately cover network costs.

I
|
|
l
|
.
:_F1~ff_:5 g
|
|
|
|
|



]

|

|

|

|

|

|

|
N l

PHASE 0 PHASE 1 : PHASE 2 PHASE 3

-~

|
|
|
|
|
|
|
|
|
|
|

|

TIME

Figure 4  Phases in the Life-Cycle of a Status | Network
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»3zstageﬁené,43

5

.| In Phase 2 of a status I network the operator benefits from mass-
i‘productlon economies in network equipment. New technologies are

! only introduced if they are more cost-effective than existing ones.
1 S

1

I
|
J

As a status I network expands and its usage grows over time, the

.,nreplacement of older equipment begin : and Several3 technology
i . . - A
-‘generations may co-exist ‘for equipmentﬁ implementing‘ the same

technical. network features. A wide range of.: terminals becomes

e SR B e

?‘available to users.w When the uumbet”;

" further threshold 1eve1 (perhaps around SOZ of all households or 20%
of the population), we may observe an additional operational phase
in the network's 1life, which we call Phase 3. Again, new

characteristics govern the network's role.

Statement 44

f subscribers has passed a’

‘r-—-— B | ‘ L

i In Phase 3 of a status I network, service and subscriber revenues
I must generate significant profit levels in order to fund the infra
l structural investments for future new networks.

L

Statement 45

—

.

‘ In Phase 3 of a status I network, additional revenues and profit for l

l the network operator will arise from novel applications not

| originally envisaged when planning the network.

{ - - e

4.2.2 Dedicated networks and their introduction

In contrast to the fundamental Status I networks for telephony or
telex, there are networks in Europe which are of a distinctly
different type. These were introduced by network operators to serve

some already existing class of communications traffic.
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A basic example would be the fixed~-connection or leased-circult
networks provided for voice-grade and, more particﬁlarly,- data
transmission. These' facilities are "dedicated” to the traffic

arising from an existing class of terminals — eg computer systems

and their ancillary devices. The‘switcﬂedmda;a‘netwqus are more

.
[

recent examples of such dedicated: netwqus; which we define as

[ V" : (""‘. - ,' "7.1", L \, .
| status II networks are public networks which were technically l
|,defided and planned for previously established types of traffic and l

J

| terminals.

L

Whereas for sfatus I networks, terminals are specially developed and
"dedicated” to the technical specifications and features of the
network, in the case of status II networks the specifications of the
network include standardised interfaces “dedicated” to the special
requirements of selected established terminal types with existing

traffic applications.

The factors Iinfluencing introduction of a new status II network

differ markedly from those for a status I network. '

Statement 47

=" - - _

-

| For a status II network, the terminal types and classes of traffic l

l are already established and therefore customer demand can exist |

I before network introduction. I

| O S |
Statement 48

T - ]

‘ For a status II network, customers understand potential applications l
i well enough before network introduction to permit reliable market |

I studies and demand forecasting. [
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~l status 1I network is investnent in service and access to meet the

[ T T T e s o

l The only pre—operations infrastructure development required for a

‘ initially forecast demand.
B :

IO |

prior to

’networks

Statement 50

[T e

e -__--_____]

l Because there is pre-existing de-and the value of a status II l
I netvork for an individual subscriber nay be independent of the total I

| pumber of subscribers connected. : 1

I e

This is clearly so in the case of leased—éircuits, but is also
largely true for switched data networks since these are frequently
employed as a more economical alternative to fixed-connections in

"closed” applications.
As a consequence the phase 1 operational period ' (building to a

threshold subscriber level with cost-covering tariffs) can be

relatively short for a status II network.

Statement 51

o o S

The network operator can introduce a Status II network to a known I
ugser demand, without high infrastructure investment or terminal |
development costs, and rapidly reach the profitable Phase 2 l
operation. I

(e s s et S, Sy

e e

It should be noted that there is no separate equipment market for
terminals specially developed for status II networks. Rather, the

established terminals (for example data processing devices)
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‘epresent an Indeperdent market which develops and grows largely

uninfluenced by the status TI networks which service it.

The Existing Telecommunications Networks in Europe

The broad categorisation of telecommunications networks presented in
section 4.2 can be confirmed through the example of existing
networks in Europe. A history of the different networks also shows

that a new network's establishment is strongly influenced by:-

- the introduction philosophy (infrastructural or demand driven);

- the development of terminals;

- aitial tariff policies;

In fact this reflects whether the new network was perceived
.predopinantly,as being of stotus I or status II, and this differonce
in approach 'by network operatoro may also hélp to explain the
divergencies emerging in ISDN plants in the EC countries, noted in

£

Chapter 3.

)

" It should be noted that a oéw_telecommuoications network is taken

here to includo‘not_only a>phy$ica11y totallyvnew resource but also
a network which of fers new transmission‘or service options although
employing parts of existiog networks.

!

The Public Switched TeléphonévNétworks

PR IRAE

arket penetration of the PSTN in‘EC countries is shown in Figure.- : 5 _,{ -;'

network and for ;'so— that equipment &nd technology
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. investments can be planned to follow network demand.

Again, for many years, the introduction of new technology into the

'PSTN (eg SPC exchanges, PCM Transmission systems, dié&tal exchanges)

has in most countries been based on purely commercial considerations
in conjunction with regular replacement of old equipment and steady

growth in network size.

Although there certainly were infrastructural investment phases for
the PSTN 1q all countries, these were so long ago that they have
largely been forgotten.

Statement 52

<
The PSTN is a status I telecommunications network which im all EC.

countries has reached -ature'phase 2 or phase 3 operation.

;demand

|
, RCLom. 7 |
i : — W A -

It would not be appropriate here. to attempt a countty by country
history of the PSTN. ° However, the -example of Germany provideS'o

relatively_receqt case;.where the post-war PSTN was olanned_in 1953.

' The German network. investment plan was in no way. based on actual

demand, but against a target of establishing equal service access

throughout the country by 1957 coupled with provision of subscriberh

line plant based on a\thirty year forecast of network penetratlon.

ad L

3.5

.households.,,,

provision, allowed he rapidftake-up of

leading‘-to

long. walting”_lists and PSTN

penetration in France falling behind that in other countries.

]

subscribet"

SO RN

sl

{
i
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Howcever, Fraunce reversed this sltuation during the .1970's, when the
development of a telecommunications infrastructure was declared a
“national programme” which was not directly demand related. Today
the PSTN in France has achieved .a superior standard, with a high

proportion of modern digital exchanges and transmission equipment.

Statement 53

tions network is highly influenced by its intended ultimate -atket

being either universal (ie all business and private households) or'all

restricted group (eg business users).

The demarcation between special-groups may vary or disappear over

time. Thus it 1is possible to argue that a network which is

initially orientated to ome group could later be enlarged to serve

_others (eg from corporate business, to’ small buslness,*and then»tof
private residential households) Indeed actual demand for servicesf
on a status I network may typically follow this pattern — even whenf

conceived initially as a universal service. _ But there is a. realﬁVl

difference between:-

.
)

1o

- a network planned from the outset for theventlre populetion:i;'g;“‘

and:

- a network planned‘ for a special ‘consumer_ group,  with che

possibility of subsequent enlargement

,actually materialises. Aiaie s

use._ This meant that long eriodslo

-
The initial development and growth of a new status I teleco-unien-~'|

AP LI

if demand from other groups '
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introduction policy, and later examples suggest that demand
justification for enlarging a network from a special target customer

group to other groups may never arise.

The Mobile Telephone Network

The mobile telephone network has the charécteristics of a status 1
network. 1In the past no EC country introduced it as a universal
network, but rather it was targetted to a very restricted special
customer group, ‘and’ historically this matched technology
restrictions which limited the number of network subscribers.
However, with the new cellulér technology, very 1large subscriber
populationsﬁcould be supported in new mobile telephone services.

Whether in the long term a universal "popular” service develops will

depend on how network operators treat mobile service introduction

from the outset — either planning for a high volume infrasﬁfucture,.

or introducing a premium restricted target service (which will

normally require relatively small 1nvestment in 1nftastructure)

The Telex Netwoik

The telex network is a status I network; but it has clearly been
orientated to big business users and introduced in all countries in

relation to demand amongst a very restricted user group. This has

been reflected in relatively small scale network 1mp1ementation, =

together with°—

teh

high subscription fees-jff
high usage tariffs,, :

patterns.
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Statement 54

e o o i e - e e - -

1
| The example of telex shows that if a status I network is targetted 1
l from conception at restricted groups of users then demand will be l
| constrained and only develop within those groups. The network will _|
| stay small. |
L | ]
Statement 55

I .

I Restricted introduction philosophies lead to particular: |
l ‘=  gervice definitions, or - [
| = patterns of provision and costs I
| which themselves prevent the emergence of further demand from other I
l users. I
b e S s : - 2l it s o)

Ae a pointer to appropriate introductton policies for ISDN; we may
observe that demand for text transmission services from residential
households 15 unlihely to ‘exist unless it' is created by the'
availabillty of a network pniversally offering a suitably cheap and

effective text service.

Videotex Networks

For the purpose of this study we have included as new'networks those™
which offer new transmission 'end "service opportunities to their
users, whether or not a11 the physical components are'new. In this

:sense videotex is a’ new network however whether b if 1s a status I or

status 11 -network is ‘not entirely clear, since it has been»n

introduced dtfferently in different EC countries.

As. examples

objectives:— 5
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- high functton terminal standards ‘were - defined (CEPT leve

61 - ' .

e e

At

- to offer the videotex service universally;

- to develop special videotex terminals, to exploit-tﬁe network. ' - .

T AT

Videotex in France therefore is a status I network orientateﬂ to the

MR

general  public. ©  Significant infrastructure (rather  than

TR

demand-based) investments were made to establish equal access

arrangements thrdughout the country and particular encouragement has SRl
been provided to ensure the development of terminals for mass-
production (Minitel) - these are characteristics typical of phase 1

of a status I network; particular applications (eg for directory

information) are promoting the growth of a large éubscniber base,

%

3

and as a result the: videotex service in France has reasonable

o

i

prospects for a development pattern similar to that of the telephone

service in the past.

.
TR

Videotex in Germany

Videotex in Germany was initially plénnéd as a status I network;}for?p“

A ek st D

general public use. The technical standards of the network were.

oo U ey

i

defined independently, and high 'infrastructural investments ”wefe.‘

made in a Phase 0. But the operational service has not attracted

subscribers in 7anyth1ng ,like the numbers forecast and is ‘mainly

S

oriented to a restricted business user group; since:-

.including. graphics) probably inappropriate for .a’

"ng;wotk, -and ‘T all
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., status 1[I for the network, following an existing type of demand and :

becoming subject to the progress of another market (personal

computers) rather than establishing_its own identity.
videotex in the UK

The British Telecom videotex service in the UK (Prestel) was
conceived as a status I network for general business and domestic
public use. Although subscriber numbers are far behind the original E -

forecasts,‘thé network now has some 50,000 subscribers and a growth

rate of some 25,000 oer year (ahd‘thus may exceed the number of UK : -
Telex subscribers within two years).  Around half of Prestel"
subscribers are now residential rather than business users; however x - e

initially this was not the case.

Significant Phase 0 (pre-service) infrastructure investments were

made - particularly in establishing national access arrangements -

and a relatively simple terminal specification was published, but:-

- no mass production was specifically promoted: terminal industry

was required to predict network accceptance;

- 1initial services and tariffs generally were not attractive.

'*This »waé compoundéd by the féo; that 1initially Prestel did not

support exteranal - computet systems, but .only offered BT >operated
data-base services tariffed ‘to external Information Providers.
Initial take up. was_ rather slow and mainly for business and ttade

1nformatton retrieval.h';i~lg:‘ i ‘l; i

~:gMore recently, thitd
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slgniflicantly boosted vidcotex subscriber numbers, particularly

amongst resldential users.

Statement 56

l Videotex examples confirm that the pattern of development and of
| customer demand for a network are largely influenced by the overall

) I philosophy behind the introduction of the network. I
. 1 J

4.3.5 The Dedicated Data Networks

Dedicated data networks, as section 4.2.2 has already suggested,
originated chiefly to meet the needs of the EDP world in
connecting remote peripheral devices and data stations to central
computer systems {(eg for remote job entry computing) and in

inter-computer transmission of data (to support distributed
computing).

In the first instance their needs were met through leased-
circuits which were allocated to a particular use and a specific

customer - and this is still common practice for data users
today.

' Since this "fixed-connection™ service was always introduced by o
network operators purely “on-demand” from ' the existing EDP

market, such networks can clearly be classed as Status II . e R

networks. Indeed,. for: terrestrial circuits there was normally no

: ! '[] phase- 0 construction period (since physical plant from the
: ' telephone networkeﬁqaei

employed) g Furthetmore,,'there» was

significant phase 0 construction investment had to occur beforef

' any subscribet could be connected.- This investment, however,
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would normally be on behalf of the public switched unetwork

infrastructure.

Circuit-Switched Data Networks

-Only a minority of the EC countries have introduced a public

CSDN. In principle these may be viewed as networks for "switched
dedicated data circuits” in that, although not permanently
allocated (and thus more economical), they are extensively
employed in self-contained fixed-connection data applications.
These networks can thus also be classed as status II networks,

oriented to a restricted group of customers (having EDP systems).

Historically the introduction philosophy for these networks was
based on direct demand (forecast from existing EDP use of
dedicated circuits or the PSTN). The networks were dedicated to
existing terminal types((thrOugh use of defined interface X.21,
etc.) and no support was directed by network operators at new
terminal development. To meet initial demand levels a modest
phase Q was necessary (to put exchanges in place). Subscriber
penetration of CSDN has remained low, even amongst the special

target customer group.

From a technical point of view, there are similarities between

CSDN and the narrow-band ISDN (ie circuit switched transparent
digital channels) and thus the existing customer base for the
CSDN 1s automatical}y a potential market for the ISDN. Therefore
it is important to.repeat that the CSDN is a status II network

dedicated to only 4 restricted user group.

The Packet-Switched Data Nétwprk

) Packet—switched data networks (PSDN) were developed to provide a ..
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Although a limited phase 0 period of pre-service investment was
necessary (to establish the network exchanges, etc), all network
operators have introduced the PSDN based on a demand-oriented
strategy, extrapolating existing EDP data traffic demand and cost
trends. PSDN network interfaces (X.25, and particularly X.28,
etc) have been defined to adapt existing classes of EDP
equipment; there has been 1little sponsorship of user-terminal
development especially for connection to the PSDN (which in any
case offers no fundamentally new telecommunications capabilities

for EDP).

Marketed on a demand bagis, the subscriber penetration of PSDN
has followed trends in remote-access computing installations, but
even 1In this special target market subscriber numbers have
remained reiatively small. Marketing of PSDN, together with
services and tariff structures, has nowhere been directed at the

general public.

In servicing the remote-access computing market many PSDN have
provided interfaces and tele-service applications (such as
EDP-terminal protocol management and conversion functions) which
are specialised to this restricted user group, and which go

beyond the traffic services normally identified for ISDN.

Statement 57

" ' . R
_| Dedicated data networks show that status II networks do not promote I

I a terminal industry, and remain of small size in restricted target |

| markets. 5 v £ ' | '
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5. CHARACTERISTICS OF THE NARROW-BAND TSDN )

Although the parrow-band ISDN in all European countries will be
derived from the analogue telephone network - through digitlsation
of the switching and transmission equipment and exploitation of
existiﬁg cables, including the subséribers local loop - there can be
no doubt that the narrow-band ISDN (as defined in CCITT) permits
totally new types of traffic and has all the characteristics of a

fundamentally new telecommunications network. E

Statement 58

[ o , T e ] -
| The narrow-band ISDN must be regarded as a fundamentally new l ’

I telecommunications network. ) |

L J

The major new characteristics introduced with the ISDN are:

- New transmission speed of 64 kbit/s in the B channel
- Two B chgnnels on the same subscriber line

- Transparency of the circuit switched B channels

- Outband signalling via a separate 16 kbit/s D channel

- Inter—-exchange common channel signalling

These characteristics are well-known, but their significance is that
in combiunation they preseht a powerful new communications medium to
subscribers, and that individdally any one could be exploited as a

new‘networking capaBility.

Statement 59

r——‘“‘—*“‘“*——‘*—‘""'*— e - - -— 7
I Each one of the new ISDN charactetistics is 80 pouetful as to open.

l up a whole range of:

':for-s of traffic and services
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This range of capability and individual new features encompassed in
the ISDN may be seen as one of the main reasons for the markedly
different approaches to narrow-band ISDN introduction being taken by

network operators in different EC countries, as reported in Chapter
3.

5.1 Different Attitudes Towards Narrow-band ISDN in Europe

As indicated in Chapter 3, European network operators are agreed on
. the basic principle of ISDN, as defined in CCITT, as an evolving
replacement of the existing telephone network - with newly defined

interfaces and terminals developed to exploit new network features.

Statement 60

I ' T oo 1
I In principle all European network operators regard ISDN on a long I

|’tern basis as a Status I network, with the ultimate objective of |
| bringing digital communications, including digital telephony, to all I
| households (both business and private). ‘ |
b e - e

However, perhaps because the narrow-band ISDN (unlike the broad-band
ISDN) does not reqdire a totally new physical network, ot—because it
offers the opportunity to solve some current network problems, the
introduction philosophy for the narrow-band ISDN in. all EC countries
appears to be based on commercial criteria; some operatbrs ~have.
adopted a . demand-based etrategy for ISDN, others eppeaf te be

basing introduction on eventual equipment replacement in. the mature

.telephone network.
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‘Statement 61

T o T

| A fundamental issue for the European Community is uhether from the
| outset, and throughout the Community, the narrow-band ISDN is

I regarded as a true status I network. ) -

l

While the long term target is unanimously agreed, for the initial

introduction period the national network operators have differing

philosophies and marketing strategies. Whereas, if the narrow-band

ISDN was recognised by all operators as a fundamentally new status I
network for the entire population, then important aspects of

introduction philosophy would follow automatically:-

— 1ISDN introduction cannot be demand-based, since new demand cannot

pre-exist for a status I network in phase 1.

- ISDN introduction camnot be “dedicated” to existing demand (eg
traffic transferred from existing data networks) since this is
characteristic of status II networks which do not establish new

potential.

- ISDN introduction cannot be commercially justified in'its initial
phases, because the investments must be treated as largely
infrastructural and justified through broader national or

community economic arguments.

A

A demand-based strategy will follow ‘the patternS'élreAdy established

in the national dedicated‘networks.w It will petpetuate the wide

variety of existing data networks, terminala, and services in each>

country. Each network ‘operator will aee,_the imporcant

characteristics of ISDN through xhe perspective of his own existing'

Individual

characteristics

networks..

will assume ‘a vdifferenc.ff
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Statemént 62
[ e £ e e
l Network operators in EC countries currently show different attitudes '
| to narrow-band ISDN. In general the full ISDN characteristics are '
I not being promoted; different countries emphasise different selected l
| new characteristics of the ISDN in a status II network fashion. I

L J

5.1.1 Emphasis on data circuit speed in ISDN

Some network operators (and significant . sections of the EDP
industry) appear to attach most Importance to the availability of
transparent transmission at up to 64 kbit/s over a single B-channel;
they expect the main {nitial applications of the ISDN to be the
exploitation of this feature for computer-based systems.

This attitude to ISDN cl&sses it primarily as a new status II
network; an appropriate introduction philosophy in this case would

be:-

- demand-based; ‘
- oriented to a special customer group (not the general public);
- reliant on EDP terminal developments, rather than sponsoring new

ISDN terminals.
The result of this introduction philosophy for narrow-band ISDN
would be merely to Incorporate with the telephone service a

dedicated circuit-switched data network with a new higher speed. .

4 ; Stétemeht 63

l do L,
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Emphasis on additional signalling channel use in ISDN

From the various new characteristics of the narrow-band ISDN, some
network operators place initial emphasis on the separate signalling
D-channel and its potential, via customet,virtuzl circuits for data
transmission and various teleservices such as teletex, videotex

access, telecommand, telemetering.

Since the D-channel shared for these applications operates at 16
kbit/s it would also be possible to support such traffic in existing
telecommunications networks (either the PSTN or dedicated data
networks). The promotion of this particular aspect of ISDN in its
early phases cannot provide either a commercial justification or a
general economic case-for introducing the ISDN network as envisaged

in CCITT. .

Statement 64

=« - o o T
| Transmission via the D—channel in the ISDN does not in principle |

I introduce signifieant new eepability for customers (or for industry) I
| which could not be realized on existing networks. Community level l
l activity in this area would only be appropriate in ensuring that all |

I countries were able to cover an established demand. l

L S A o s I

Interworking of ISDN with Existing Networks

It was pointed out in Chapter 3 that in the introductory Phase 1 of
a new status. I network, the value of the network to each subscriber
depends directly on the total‘number,of subéeribers in the network -
and "that interworking between tﬁe ney netqork and existing networks»

‘can assist in building the:n@mbet of correspondents. b 5 AEEds

It must be recogntsedfthat for the ‘new netuork this 1nterworking*is

otly an expedient to shorten 1ts phase 1 and that a possible danger f-'
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must be avoided. This arises when Interworking with an existing
network which was restricted to some special group of users: in this
case there may be a tendency to market the new network only to the
same group, although its true potential is quite different from the
exlsting network. For the ISDN, it is not interworking with the
PSTN which carries this risk (since that has a universal subscriber
group) but rather tﬁe interworking with existing "dedicated” data
networks. Although this 1is necessary and appropriate, network
operators should be careful not to establish,thé ISDN as a better
version of the dedicated network-orientated in coverage, specifica-
tions and cost levels primarily to the rather limited customer group

which uses today's data networks.

Statement 65

e — — i

With proposed ISDN interworking vith existing restricted data
networks, and initial marketing to the special groups using those
networks, there is a risk that the universal ISDN will not develop

in Europe.

|
|
|«
|
|

ISDN Customer Base

Many network operators expect that initial demand for ISDN will

arise chiefly through PABX traffic. This may be because the larger

businesses OperatiﬁgA PABXs are also customers for existing data
networks and for ﬁadvanceﬂ" services in general. But it should be
recognised that . the . dominant .charactéristic of 'ISDN - the

combination of allfthefﬁain.newbfeatures>defined fa CCITT -'is:not =

so important for'bPABx fﬁésgd_'usgts,v since the PABX ddes,
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Ctatement 66

T T
| If demand-based introduction strategies for ISDN are followed,

‘ targetting PABX traffic initially, there is a risk that universal
l ISDN needs will not be addressed sufficiently early in Europe. A
I genuine demand for ISDN may then arise only following terminal and

I service developments from elsewhere (eg USA or Japamn).
|

While network operators have not established alclear view on the
ultimate target customer base for ISDN (or on the appropriate
initial services and terminals to offer) and hope for significant
early use via PABXs there is a risk. that specificétions‘and markets . *
for terminals will develop entirely differently for maln 1line
connection and for connection behind a PABX. This might encourage a
continuation of the current trend for propfietary terminal types to

d be required purchases for connection to particular PABX models - a
treand which could impact customer choice more acutely for text and

data applications than today with the telephone.

Statement 67

. N ' ‘ ' . 1

l It is important for the Community that as large a market as possible l

| is established for ISDN terminals specified for connmection at ISDN | g W )
I

| main lines in Europe.
I

4 Effects of the Diverse Approach-to ISDN in EC Countries

\

In earlier sections of this chapter various commercial justification
approaches to the introduction of ISDN have been examined and it is

_concluded that the basic factors for network development discussed

in Chapter

4, are likely to tecurr nqmely .;hat consistent ' .
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Statement 68

T o - - T T

l The varied approaches of network operators towards introducing ISDN,

I and particularly the tendency to seek a current demand-based

'l defined in CCITT will not emerge, and that ISDN networking will

l remain "dedicated” to restricted customer groups.

V- ; = _—

|
|
l justification, run the risk that demand for the universal ISDN as ‘
|
|
J

- In Chapter 3 the examination of current technical plans for ISDN in
the EC countries identified more differences than commonality,
although in many detailed areas a number of network operators have

not yet come to firm decisions.

On the other hand a few network operators have published firm ISDN
introduction plans, which differ in many service details. These
implementations, particularly in terms of service features developed
for the current generation of exchanges, can be expected to persist

for around 10 years.
Clearly without some coordinating action at the Community level, as
further network operators specify their chosen solutioans in the next

few years the situation could become worse.

~ Statement 69 -

l.——.—l-—-——-—-.—-—‘——.—— ——— - — ‘-“]
| The opportunity to take steps for a common European approach towards

IJISDN still exists, but only for a narrow time window of one or two

| the network carriers will lead to a situation which cannot be
l harmo ised at, least until the -1d—1990's.A ;

years. If these steps are not taken, the diffetent approaches of I
]

;= ~different technical specificattons of field trials ‘and the

possibility of their deve10pment as public services;
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- the variety of bearer services, particularly those provided via

the D-channel;

- the variety of supplementary services, many dependent on exehange

support and advanced network signalling;
- interworking with different existing (data) networks;

- variety of telematic services, and associated facilities.

Statement 70 *
- P —
I Up to 1995 the current approach of network operators is unlikely to l "

I produce any international service on the ISDN beyond 3kHz telephony. |
| J

Figure 6 shows possible interconnection structures for ISDN
networks. A significant factor for intefnational ISDN working will
be the complexity of signalling required to select a standardised
service and bearer capability across the inter-network interface

point N.

In addition to the technical differences in network specification,
mcre'commerciai issues -can also significantly affect harmonisation
potential, such as:- -

- marketing orientation to different inital customer bases;

- different tariffing policies for ISDN psrticularly in relative

tariffing versus existing networks.

Additionally, although only indirectly in the province of network "

operators, variety in. digital interfaces for extension subscribers

behind PABXs will be. significant for. hatmonised'terminal ‘equipment.

rospects*
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Earopean wide market for ISDN terminals will not be able to develop -

in the next decade.

The technical specification for an ISDN terminal must be related
closely to the services offered in the ISDN, both in terms of
invoking appropriate services (through signalling) and exploiting
these services for the user. Since, on current planning approaches,
the service details of the ISDN are likely to vary in each EC

country, different ISDN terminal specifications will follow. -

- — —--— s - - - —I _'
Before 1995 there is little chance of a European—wide market for new l ) ¥

ISDN terminals, given current approaches to ISDN. l
J

= Extensive implementation of.digitisation'tn‘the:Qerent‘PSTN;

Even 1f type—approval procedures in the Community move towards
mutual recoguition, the situation for the ISDN terminal market would
not improve, since technical specifications would still differ

between national networks.

It is appropriate now to note that the analysis of ISDN plans in
Chapter 3, also observed a number of, important common features
amongst the intentions of network operators in EC countries. Among

these were:-

- Adoption of the CCITT defined customer-network interface for

basic and primary ISDN access;

- Introduction of inter-exchange signalling system_(CCITT No. 7);

" Support  for . common telematic
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Statement 72

AN
5 T -
|?Digitisation in the PSTN is sufficiently advanced in all EC !
I countries that this need not be an obstacle to the early l
| introduction of ISDN in Europe. |
: — ol

The agreement of all network operators that transparent 64 kbit/s
B-channels will be provided via the CCITT standardised passive-bus
interface for basic subscriber accesses (2B + Dl16), and via CCITT
standardised primary access groups at 2 Mbit/s (30B + D64) means

that there is a fundamental basis for a common European ISDN.

Statement 73

i Acceptance in principle by all EC network operators of the ISDN —‘i
| user-network interfaces (both basic rate and primary rate) as |
| recommended by CCITT ensures the possibility of a European ISDN I
| netwvork. o l
l _—

Although there is-a fundamental acceptance of an ISDN in all EC

countries, the variety of approaches currently being adopted are not

converging on coumon services or implementation features, and this

must be reflected in equipment requirements.

Statement 74

-

,frag-entation of - equip-ent -arkets (for public exchanges, PABX, or

-

The present diversity of ISDN approaches in EC countries implies

little scope, over the next decade, for reducing the current

'any speclf c Europeanjindustrial policy

i

.
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common plan for ISDN introduction should aim to:

Reduce the variance between ISDN implementations in the

CommuniEy;

Reduce today's wide range of equipment for public switching,
PABXs and terminals;

Encourage broadband developments through a Community-wide

broadband network with initial application for narrowband ISDN;

Lead to greater competitive strength.in the European telecommuni-

cations industry.
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6. A COMMON PLAN FOR ISDN IN EUROPE

6.1 The First Step

The first step towards a Common Plan for ISDN introduction must be

an agreement as to what type of network the narrowband ISDN wili be.

Action Point 1

The“Co-unity should agree to regard the narrowband ISDN as a Status l

I network targetted for universal pemetration to all households. '_|

PR ——

This means that the network will be oriented towards all customers,
and not to any restricted group. A real acceptance of this view

must include agreement on the need for an infrastructure commitment
justified on the basis of the potential for innovation, the
influence on the economy, and the industrial aspects, rather than

one based on customer demand.
This agreement would be a major step forward.

6.2 The Need for Joint Action

We believe that this report has clearly shbwn1that until now the
Network Operators in their curreht planning have used an investment
strategy which aims to follow demand to a large extent. ' We have
explained that for Status,i,networks;vwhich provide new terminals

and services, the customer demand cannot exist until: .

..and .

_;ﬁéfintrdducfid

- suppliers can 't k

GO

The continuation of preéeht'ﬁoiicies would lead to an uncoordinated
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situation in which:-

- the large infrastructural differences within the Community would
be perpetuated ' )

- the opportunity for Community-wide technolbgical innovation would
be lost

- duplicationv of effort would occur 1in developing technical
solutions to common problems, but the resulting equipments would
also be incompatible

~ different services would be offered, in response to the different
existing dedicated network situations

- the opportunity for Community-wide markets would be restricted to
transmission equipment, with ISDN exchanges and terminals having
distinct national characteristics

- the application of ISDN would be restricted to the business
world, delaying the spread of new information technologies to

private households.

This uncoordinated situation is of significance because we are in
the innovative introductory period of ISDN. If the ISDN had already
reached Phase 2 of a Status I network, then a real demand for ISDN
service would exist, and its further development could be handled
quite effectively by demaqd-following investment strategieé} This
is the natural task of the Network Operators, who are accustomed to

this responsibility.

In the introductory period, however, there is a real need for joint

and coordinated action, and it must follow that activities in this

period should involve the European Commission, since the issues at

v

stake are so large.

“Action Point 2

[

and early 1nttoduction.

S
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Extent of the Introductory Period

We define the introductory period for ISDN in terms of our Status I

network, namely all activities until Phase 1 is completed:
This means:-—

Phase 0 - Network definition, development of equipments, and

investments needed before the connection of the first

subscriber

Phase 1 - Continuing 1investment on an infrastructural basis,
rather than demand following, until a critical mass of

subscribers is passed.

The extent of the introductory period could be debateable, but after
due consideration we believe;that the self-sustaining critical mass
of subscribers ought to be achieved within five yéars of connection
of the first subscriber. The starting poiht for first subscriber
connection we set at January lst, 1988, recognising the situation in
different',networks, and accepting that 'some networks will be in
motion before the start of the five-year plan. For the critical

mass of subscriber connections, we estimate 5% of the telephone

subscriber population in each country at the end of 1983. This

critical mass is related to the attainment of the ultimate objective
of penetration to all households in each network considered, and the

use of 1983 figures (or 1984 if available) allows us to be

: qnantitative. It is . ~also evident that ISDN access must be

widespread throughout each cOuntry if the ultimate penetration to
all households is to- be achieved.

‘“Action Point 3

ek gy

ﬁction of “ISDN Vin ilall He-ber States

the number of ahalogue.télephone qubscribers (at\the end of 1983)

___________;f__;;;;J} e
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- Give equal access from 80X of the surface area and 80X of the

population of each country

— Achieve the above criteria in a five-year programme by 1993 I
-~ Create full interconnectivity of national ISDNs by 1993. |
' ]

These objectives are realistically feasible, and are within the
ranges already announced by some countries. Beyond this threshold
level for narrowband ISDN, network carriers will be able to follow -

real customer demand, in Phase 2.

With Phase 2 investments proceeding at a slightly greater rate, due
to continuing reductions in equipment costs, this plan is in fairly
close accord with some earlier planning propositfons, notably a

suggestion by Sagatel that a penetration of ISDN to 20% of telephone
subscribers could be achieved by the year 2000.

Definition of the Common Plan

Statement 75

P ——

4
All of the major new characteristics of ISDN should be introduced in I

the Community from the outset. | I
J

. Chapter 5. .

In addi;;bp‘ to: th

LN 3

This is because the universal availability of a standardised network
interface at an early stage is vital in creating a terminal market
where mass production benefits can apply. The CCITT-recommended
user-network interface, the S-interface paééive bus, should be uséd,
together with basic and priﬁary:rate access éapaﬁilitieé. The major

distinguishing features of ISDN have -already been 1identified in b" LR e ‘g

ékobjeéfivga'df

- cobrdinétingjdﬂ'1H££oduééion~gcheduie vhiéﬁ iéédé.fo'azslﬁ11§r~‘-, - =

situation- in all Mgmber'statee; R
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- establishing international links to create a Community-wide ISDN
avoiding national islands,

the common plan should:

- support Community-wide teleservices in Phase 1 which are a simple

but useful set from the wide range of ISDN possibilities.

To achieve all this, a period must be allowed for further definition

of the Common Plan - however, the time available is limited.

Action Point 4

[ - 1
l The Community should establish the details of the Common Plan, in
| cooperation with Industry, and CEPT, by the end of 1986.
L

Statement 76

ﬁ - — E .
I The Common Plan must be published on a widely-available basis, and

a complete technical definition of the network, services and

|
l must include:- , l
|
l
terminals to be supported in Phase 1. l
I
|
J

| — an agreed, and resourced, infrastructure programme.
L ;5 .

Within each country, Network Operators may introduce additional
network features, provided that the basic services, features and

interfaces of the Common Plan are adhered to.: : L' L i

Our recommendations for“;he'features n§cesgary

ﬂAhdﬁrapLd‘1h§f6ductionf§ ISDN ‘on ommu

Ffiﬁfchéﬂtérf7,lahd an ébiteéiﬁtio of’ithe

FARLE

::given'inrcﬁaptér‘B.f
st TSR SRR (R N

{
¢
§
3
5
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COMMUNITY-WIDE FEATURES FOR RAPID ISDN INTRODUCTION

Network Strategy

In accepting the view that the narrowband ISDN 1s:.a Status I
network, targetted for universal penetration to all households, it
becomes obvious that ISDN has a very intimate relationship with the
analogue PSTN, and that the infrastructure proposed in the Common
Plan 1is really the beginning of the replacement of the analogue -

telephone network.

The requirement of the Common Plan for equal access to 80% of the
population and 80% of the country's surface area by 1993 means that e
overlay techniques must be used, involving remote concentrators and
multiplexors, segregated digital transmission routes, numbering and

charging constraints, as discussed in Chapter 3.

However, the use of overlay techniques must not create a separate .
overlay network, since the existing PSTN must evolve into the new
ISDN, through common network infrastructure wherever possible and

N

compatible numbering and routing.

Action Point 5

F T i . 1
| For Phase 1 of ISDN, an overlay strategy should be adopted, based on l

| the structure of the amalogue telephone network but not creating a
I separate new overlay network. The PSTN will evolve into ISDN
l through common network infrastructure and compatible numbering and

|
|
|
I routing. : , |
| _ ‘ : . |

As defined in CCITT, the ISDN is foreseen'»to -have a 15-digit

numbering plan ultimatelys . For Phase 1,  however, “the .ISDN

ﬂ.subscribers must fit wichin the national celephone numbering plan.~ﬂ_‘

_ proposal for terminal addressing is gtven later in this Chapter

l}

which will impose further pressure on the aational numbering plan, SNEh CR L A
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wnG whiion will make the continuous revliew of numberlng even more of

a priority issue.

Action Point 6

o T

A countinuous review of telephone numbering plan allocations for ISDN |
will be essential during Phase 1, to cope with the pressure on I
numbering which will not be fully relieved until a longer national I
number is introduced, as foreseen by CCITT. : !

J

The timescale for planning national Phase 1 networks is very short

if the Common Plan is to be achieved.

r

Action Point 7

l —
| For each country and for the Community as a whole, implementation l
| plans must be agreed at latest by the end of 1986, covering:- !
I — the structure of the ISDN exchanges within each country I
I - the configuration of the exchanges into a nationwide network I
I - the international gateways for ISDN in each country |
‘ — the Community-wide international digital infrastructure l
l — the national and international introduction of common channel l
‘ signalling system No 7.
L - — J
Services
Statement 77 ,
[ — i) S

’chatacteristics,’it”iust be r:'

Ttetninals

Whilst the Netvotk Opetatots often regatd telecon-unications

services fro-‘the point of viev 'f 'he etwork f cilitiea and

for the user, telecon #

-unicatlons ;Tfacilities of

i :
bz i )
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:: bearer only, with common telematic services'being provided wholly_ﬁy
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Telecommunications services can be divided into bearer services and
telematic services, as - discussed in Chapter 3. For the bearer
gservice of 64 kbit/s (transparent, circuit switched), standardisa-
tion applies to D channel protocols at the first three layers - D1
to D3 - and to the B channel layer Bl. Protocol relationships for
layers B2 to B7 are open to the users choice. For Aefined telematic
services, however, standardisation applies to all layers Bl to B7.
All functions of the network and terminal are standardised

sufficiently to allow worldwide "open” communications..

As shown in Chapter 3, there does not currently exist a harmonised
specification or schedule of introduction for Community-wide
teleservices, due to the wide variety of basic and supplementary
services proposed in the different networks, and the influence of

services already provided on dedicated networks.
Teleservices can be divided into three categories:-

- Services offered by the network
- Services offered via the terminal, but with network support
- Services which are offered by the terminals without network

support.

An example of the first category might be re—rOuting.on busy or ring
back when free. The second category would include a voice to data
“swap” during a call, with network transmission path adjustment.
The third category would include simple end to end facsimile
transmission. (Note that we are not considering Value Added Network
Services at this point, since‘they are essentially conducted over a
call connection between a user and a'service'provider, in which the
connection itself can be categorised into ome of the three classes
defined above).

During Phase 1 of the ISDN Common Plan, we tecommend that common_g

- services: be based on the transpatent 64 kbit/a circuit switchedﬁ'l"

terminal capabilities, without'additional network suppott.
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Since the terminal is so important to subscriber éppreciation of the
available communications services, a small number of standardised
Community-wide teleservices; should be actively supported, to
encourage customer take-up of ISDN in Phase 1. Since the timescale
foreseen is 1988 to 1993, the services must be able to be carried by
means already standardised by CCITT, or capable of early agreement
within CEPT. In particular, Phase 1 teleservices should not require
international use of CCITT No 7 Integrated Services. User Part
(ISUP), which will not be standardised in time for the Common Plan
definition in 1986.

Action Point 8

To encourage subscriber take—up of ISDN in Phase 1, the Community
should agree to standardise a small but useful set of Community
teleservices for Phase 1, which should:

~ wuse only 64 kbit/s transparent circuit switched bearer service

- be terminal-based, without dependance on network sﬁpport, other

than the use of the D channel for control of connections.

~ be addressable internationally using CCITT No 7 Telephone User
Part (TUP) only.

N

r-—'—v—— -

Action Point 9

Subscribers should also be able to use non standardiséd but -
approved, compatible terminals which are suitable for particular.
purposes, have tetninal—based facilities, and are able to- co-uni—ﬁﬂ

support.‘°

e e e e s o]

..__;__,,f.;_,;___li

The use 6f-péékét'éditched~services o
excluded from Community—wide support in Phase:
variation in national interpretations of theae setvices, and because

the constraints on speed and format,;inv the D,ichannel,_meapsvﬁthat

’ b'pause o ;the wide?
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these services can just as well be carried on existing networks,

such as the analogue PSTN, or dedicated data networks, in Phase 1.

Action Point 10

We propose the following four “Community teleservices™ :-

- Digitalivoice

- 64 kbit/s text (based on teletex recommendations)

- 64 kbit/s facsimile (based on Group 4 recommendations)
-~ 64 kbit/s mixed mode text and fax (based on teletex mixed mode).

Terminals

The introduction of the standardised teleservices offers the

possibility of introducing terminals - we call these "Community
Terminals” - which could be sold by manufacturers throughout the

whole Community. It would also be an important contribution to
stimulating the Community-&ide market for telecommunications

equipment, and indirectly for services.

Standardisation does not necessarily mean that the Community
Terminals themselves must be uniform, but that the communication
parameters of layers Bl to B7 must be standardised, together with
the use of the S-interface passive bus, 1including power feeding
arrangements (see figure 7), and D channel protocol for call

connection (see Action Point 16).

Action Point 11

v

R

'1 ”bas'c'technologies throughljoint

A o
'l Terninals to utilise the Community teleservices should be develbped |

co—opetatively by European 1ndustry,"avoid1ng duplication'of efforts

3 i

dhﬁm_

4

i
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Action Point 12

[ —— —— —

|

All Community Terminals should use the CCITT user—metwork
S—interface and be capable of S-passive bus operation. This will
ensure a substantial market for S—interface devices and Justify the

investment needed in developing S—interface integrated circuits.

e e s s

Within the Community, several digital telephones are already being
specified or developed for field trials by different Network
Operators. As explained in Chapter 3, differences in pre—existing
PSTN transmission plans could cause the digital phohe specifications

to differ sufficiently that they are not directly compatible between

. networks. The introduction of a digital voice terminal Community-

wide offers an opportunity for harmonisation.

Action Point 13

s e c——  c—— —— a—

The Community Digital Voice Terminal characteristics should be
defined as part of a harmonised transmission plan for Europe, so
that the voice terminal can be compatible with any of the Commumity

networks. .

‘to be produced, in vqlﬁﬁé’fbf théé.l.: o

| REEREE

As pointed out in Chaptef 3, the CCITT definitions of telematic
services were originated for earlier networks with lower speeds, and
aré not specifically valid for 64 kbit/s transmission. However,\thg
extension of the definitions t0'l64 kbit/s operation 1is quite

straightforward.

More difficulty may be experienqed.iq selecting from the range of

possible optiohs within the definitions, to achieve a .service which

is useful for customers, yet sufficiently simple to allow termiﬁals; s

¢
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Action Point 14

[ : ' ,
I The Community Terminals for text, fax and mixed-mode should be

|
I defined by extension of existing teletex and Group 4 facsimile i 1
| recommendations to allow operation at the new speed of 64 kbit/s, |
l and by selection of a single set of features and characteristics I

J

‘ which allows simple but effective communications for Phase 1.
L

The use of non-standardised terminals directly or via terminal

adaptors is discussed in a later section.

7.4 Addressing

It is a characteristic of the -S—passive bus that a number -of

terminals of the same or of different services can be connected. In

a fully-developed ISDN, there are elegant methods of diffetentiating
between the different possible services by use of service compati-
bility indicators within the D channel. connection set up protocols,
or possibly by use of the subaddressing capability of the protocol,
or even by means of user-to-user commdnicatioﬂs via the D~channel
protocol prior to establishing the B-channel connection. Figure 8
shows some of the subtleties of identifying‘ devices by ISDN

numbering when the full range of ISDN support features is available.

However, for an early introduction of Phase 1 in the Common Plan, 1£
will not be possible-to'rély on the full elegance of later 'phases.
Rather, it is neceséary to usé‘a simple addressing method which can

be compatible with the introduction of more sophisticated\methods i

o o gy

later on, but which ‘can be 1mplemented through simple versions of

CCITT No 7 signalling already‘in use or planned.vj

: ”;}It is alsO'Tne

i 1nterwork1ng £

the analogue network.
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If it 18 necessary to use manual operation at the ISDN passive
‘bus to distinguish between voice and data calls from the PSTN,
there will be several negative factors holding back Phase 1 ISDN

growth:

- Communications between PSTN and ISDN will tend to be limited
to voice calls only,

- Automatic working between terminals will be restricted to
connections with ISDN terminals at both ends,

- The chance for ISDN to interwork with, or replace, the telex

or teletex networks will be much reduced.

Action Poinﬁ 15

=

Automatic discrllination between different terminal types
connected to an S—passive bus is necessary for efficient traffic
handling and unattended operation. In Phase 1, this discrimina-
tion should not be based on compatibility indicators within the
D-channel protocols, or on subaddressing, because this would
involve internmational working methods which are not yet '

standardised.

The Community might try to achieve rapid agreement on CCITT No 7
ISUP signalling; alternatively, suitable discrimination can be

b ]

achieved using the destination address.

We - propose that a common method ‘of addressing terminals be

adopted for Phase 1 throughout the Community. This method 1s,

amongst those already discussed and under consideration by CEPT.

"~ Action Point 16 :

vthe ISDN subscribet nu-ber.A ‘
- Selection betueen terminal types on the s—pasnive bus is
identified by the last digit of the ISDN subscriber number.
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— The last digit will be signalled forward to the pnssive bus I
within the D-channel protocol, (this is similar to the method |

of working for DDI-PABXs). |
' |

This technique 1is simple, and, being part of the national
numbering plan, it 18 under the control of the network carriers.
It also provides a method for customers connected to the existing
PSTN to select the correct terminal type for communication, even

where there are several terminal types on a passive bus.

.As mentioned earlier in this Chapter, this method imposes some

pressure on the national numbering plan, but the effect should

not be severe because:

- the numBer of ISDN subscribers will be low initially

= numbering plans are aiready intended to increase from 12
digits nationally (CCITT E.163) to 15 digits (CCITT E.164),

- remote access and overlay working will in’ any event require
eontinual monitoring of‘ the numbering plan, and special

treatment of ISDN subscribers, throughout Phase 1.

The addressing method. only allows differentiation of terminal
types, rather than individual terminals. However, this 1is not

felt to be a disadvantage because:

- . for telephones, with rhe greatest chance of several similar
terminels being used on the passive bus, the subscriber
himself can determine with which terminal he will  answer
incoming calls (and the: Community Voice Terminal specifica--

tion must allow for’ this kind of operation)

- for other terminal types it 1is less likely that several:

e terminals will be used on the passive busf"but in this’ eventf

5uan automatic priority order of answering ‘can;

- a change from one service to another nfter the set-up of the

B-channel connection is still possible by means of in-band

equipped in:-”:f' S
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signalling from end to end, or by verbal or in-band textual

agreement.

- no restriction 1is placed on the simultaneous use of
B-channels, and multifunctional terminals can be implemented
either as a single device address with in*baod change of the
service used, or as a dual-port device with different address

digits.

Action Point yl

- e -

We propose the following standardised addressing, Community-wide:

Last digit
= Community digital voice terminal

- Cosmunity text terminal (64 kbit/s) -

- Community fax ¢r mixed mode tet-inal (64 kbit/s)
- Spare for future Community Terminals

- Spare for futore Community Terminals

Spare for national allocation

- Spare for national allocation

-  Analogue Terminal Adaptor

- X221 ferninal Adaptor (64 kbit/s and 2.4 kbit/s)

-~ Unspecified Terminal (using transparent 64 kbit/s)

0 0 N AW N = O
!

.S Sy e S S

Publication of the ISDN subscribers number in a directory wiil'

obviously be: required either in a separate ISDN . directory, or
more probably as part of the- PSTN directory, at the Network
Operators choice. In -either situation,-the ‘publication of the

full list of ISDN numbers, used . by each subscriber = will

e . ‘ be1ng ‘ddtessed and'
PSTN subscriber, : ‘

Tlanalogue terminal dap or 4

The: method is’ equally applicable*for DDI calls to S—passive’ buses

behind a PABX, where individual extensions can be identified.,'~

Figure 9 shows the numbering allocation more visually at any

S-interface point.

e Sl S e
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A

It will be of vital importance for the success of Phase 1 of the

Common Plan, that the population of terminals with which inter-
communication can take place shall be as great as possible,
including existing terminals used on the PSTN of on dedicated
data networks. Chapter 3 has shown the wide variety of arrange-

ments for dedicated data networks, and there is no possibility of

‘standardising the 1interworking arrangements Community-wide -

"interworking between ISDN and dedicated data networks must be a

national or bilateral decision of Network Operators.
However, it is possible to standardise a method of operation for
interworking with the PSTN, or for using existing analogue or X21

terminals on an S-passive bus..

Action Point 18

o et S—— — — — S— —

_____ R bt -

The use of terminal adaptors during Phase 1 will. increase the
value of the network for customers who already have significant’
investments in existing terlinals.~ Although these terminals will
generally not utilise fully the speed of 64 kbit/s, they can
continue to be used on an S—passive bus in parallel with

Comaunity Terminals.

The benefits to the customer of this apéroach will arise ffom:

- extended use of existing high-cost terminals provided for
PSTN ¥

N

decreasing volumes" of traffic'on existing terminéls.:g

The use of terminal 'adapﬁors for cqmmunicatiod with' PSTN 1is

chosen in preference to a centralised. interworking method within




]-'fflimplemented and I
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the network. A centralised solution would be difficult to agree
internationally, and would involvé infrastructure to be provided
in Phase 1 which would become obsolete when only ISDN terminals
are used. 1In contrast, terminal adaptors will be introduced or

phased out individually in response to particular customer needs.

Two terminal adaptors are proposed for Community-wide support, to
enable already-standardised interfaces, particularly for X21
terminals and for Groups 2 and 3vfacsim11e modems, to be used on
ISDN. The adaptors can be uniform physical devices for use in

all Member States. . A

Action Point 19

T N
| The Community should initiate the development of an Analogue

‘ Terminal Adaptor comprising a PCM codec, together with D—channel

I
' signalling arrangements for the S—passive bus interface. This {
| will allow an analogue modem, or a terminal with in-built modem '
| such as a facsimile terminal, to communicate with another similar |
| device, either on the ISDN, or on the analogue PSTN. The l
l analogue TA will be addressed by the last digit of the ISDN l

|

J

_| number, in Phase 1.
L

The internationally standardised X21 interfaces afe classified by
speed classes (CCITT X.l1). The most commonly used class within
the Community today is class 4, namely 2.4 kbit/s. This is used

in some countries also for teletex via a CSDN.

The speed of 64 kbit/s (class 30) is not much in use today, being
found mainly on point 'to‘.point connections, but it can be

expected -to become a valuable general purpose interface for .ISDN.

K

. kbit/s adaption only) in all Community X21 TAs. : The,frhmihg”

structure used enables the data rate to be easily detérnined,_so
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that the adapter can automatically accommodate to etther of the
two speeds and handle Incoming calls correctly. Use of the
standardised rate adaption format should simplify interworking

arrangements with national CSDN's.

A Community-wide agreement is required to extend the speed of X21
working to 64 kbit/s, particularly regarding the method of
disconnection, which cannot be signalled in-band at this speed,

and must be handled at a higher level, or via the.D-channel.

5 " ‘Action Point 20

i The Community should initiate the develop-ent of an X21 Terwminal
I Adaptor which provides D-channel signalling arrangements for le
I terminals operating at 64 kbit/s, and also provides automatic

l rate adaption at 2.4 kbit/s, using the format recommended by

| ccrrr. | <

L o ' e

SN —— |

No terminal adaptnr 1s* proposed to interface directly with

V-series terminals. This is because;_tnere is no agreed

adaption method directly between the v-24—type signalling levels

and the 64 kbit/s data stream. Such terminals normally work over’

the PSTN via modeme, which may be conneeted.to the analogue TA

already proposed. The analogue TA also provides a more universal

solution, catering for different»nodulation;schemes which mey be

used in various national networks, whereas a directly interfacing

N ' adaptor would effectively contain a. pseudo-modem which would
; cause regulatory problems, as ‘well -as compatibility approval

.problems within each network.; Another factor is’ the trend in‘ff~ﬁ‘

~currently aveilable terninels, for the;_modem‘ function to no

S-interface termlnals, a Community-standardised termina

adaptor is not propoaed within Phase 1. This is because of the

w TR

variety of methode involved in different networks for handling_~
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packetised traffic, with various degrees of 1ntegratlon scenarios
proposed over B or D—channels. No doubt the arrangements ‘for X25
traffic can be clarified and implemented with -some uniformity in
Phase 2, but for Phase 1 of ISDN, we believe the handling of
packetised traffic must be for individual or bilateral arrange-

ments by the Network Operators.

Action Point 21

] o T 1

| No terminal adaptor is proposed for V-series or X25 interfaces. I

I The former can use a modem plus the analogue TA, whilst the I : <
| arrangements ‘f_or handling X25 terminals and for interworking with I
I dedicated data networks using packet switching must remain a l

l national or bilateral matter for Phase 1 of the Common Plan. I
I, — TS S . Tl

Terminals or other communicat:lng devices which are addressed by
last digit '9° ‘in the Phase 1 numbering plan are "Unspecified
Devices". This allows the"flexibility f_oi‘ establishing closed
groups of users employing -compatiblle but non-standardised
devices,'éuch as communi_cations processors, ‘encryption devices or
proprietary terminals. i‘hese devices.must be able to use tl;é
Phase 1 ISDN in the same manner as the Community Terminals,
namely by correct D—channel interfacing for call control, with

transparent use of the B—channel.

Action Point 22

e it e i ; o _____-;__,____.____-__—j
l The Community ahould esupport connection to -the Phase 1 ISDN of

Unspeciﬁed Devices spproved for use in -eeting particulat

terminal or terninal adaptor which 13 able to 1ntemrk directly “,'

|
| |
| customer tequiraents. _‘-‘Unspecified Devi.ces may include any 5, l
| |
l with the s—intetface ‘or "passivevlms. It is the uset's responsi-—.- |
|
=
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7.6 Basic Access '
Basic access for ISDN refers to the provision of a local 1loop
transmission system, able to connect the user-network S-interface

into the ISDN exchange or remote connection point.

{ ‘ Action Point 23

In each country, the network termination for basic access, NT1,

with transparent circuit switching of two 64 kbit/s B channels
and signalling via a 16 kbit/s D channel.

[ =
| l
| should offer the S-interface passive bus recommended by CCITT, |
| |
| l
L e - - —

Chapter 3 has shown that there are several differeat local loop
transmission systems under development. These have arisen
because of the differeat electrical characteristics of local area
telephone distribution practices used in different networks, and
because of different requirements for the degree of penetration
of the local 109p plant by Network Operators. Nevertheless,
p Chapterl8 will show that the Community can only afford two local
loop transmission system‘developments for economic effectiveness
in integrated circuit manufacture. Some effort must be made to

reduce the number of developments in progress.

Action Point 24

r P - Ca l Ty e e i
l Although it does not seem practicable to achieve a single ‘

| U-interface standard the Co-nnity should try concertedly to

I restrict the number of different uTl types by agreeing to develop

I and ueeionlyva feyﬁtranenisoion systems on-the_local loop.

digital switching_ systemq are identified in Chapter 2. Any el ?

attempt to standatdise on a U—intetface will result in different

1mp11cations for the different suppliers, gince 1n most cases the
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local loop transmission system {8 tncluded physlcally on the line
circuit cards of the exchange. This means that - changes in
implementation, for example the adoption of a "Community"” set of
Integrated circuits for the local 1loop, may 1mnact on supply
voltages, electrléal interference, and other fundamental aspects

of the exchange equipment practice and basic technology.

Statement 78 .

[

I
i
|
l

L

- == T

A reduction in the number of switching systems used within the
Community would be desirable (and may be economically
inevitable), but it is unrealistic to expect that this will -
happen for Phase 1 of the Common Plan.

Because of the different switching systems involved, and the
aSpects of 1line maintenance, which require an isolation pointl
between the 1local loop and the terminal at the subscribers
premises, the NT1 should remain the tesponsibllity of the Network
Operator. The,separation_between NT1 and NT2 is a vital factor
in creating a wmarket for terminals which can ‘be ,used in ‘all
Community countries. It is necessary to give this Suppott to
terminal suppliers during Phase 1 to allow terminal innovation so
that the take up of ISDN will be successful. - There may be some
scope for Network Operators to provide terminals with 1ntegra1
NT1 functions during Phase 2, if this is allowed by regulatory

conditions in their countries at that time but they must refrain

from this offering during Phase ‘1 or - else the S—interface"

terminal market will never materialise.

o
Lo

Action Point 25

[_____—“_—v , Sy " i : ___.____]
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7.7.1

n

77 _ . e T , . :
-The Community should investigate the possible development of a

I 1 £ R NS 4 .
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The number of basic accesses to be used within tﬁe Community is
yet to be defined, but if the view of ISDN as a Status I network
with eventual penetration to all hougseholds 1s accepted, it

follows that the number of basic .access channels will ultimately

-exceed the number of primary rate access channels by a factor of

at least 10. For Phase 1, bearing in mind the potential
usefulness of ISDN to small businesses which do not require a
sophisticated LAN or PBX, it ﬁay be appropriate to assume‘for
planning purposes an equal number of B channels provided via
basic or primary rate access. This may be influenced ian some
networks by the degree of remote concentrator or wmultiplexor

use.

Action Point 26

remote access equipment, which could he;qsed Community-wide, to
provide a number of basicfacceéses to lbéal léops, concentrated.
or multiplexed antd a primary rate system to the ISDN exchange.
(the basic accesses would use the Community U-interface and local’

loop transmission system if this can be achieved)

i ]

PABX Access

%

Interface at the extension behind a PABX et

.\:

The regulatory policy on PABXs differs within the Community, but'
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. to a remote exchange area and charging group )
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Statement 79 _ _ :

S A

l Despite the lack of direct regulatory influence on the internal |

' solutions at PABXs (or LANs with access to ISDN), strong support l

| by the Community for the S-interface passive bus and for the |

| Community Terminals and teleservices will influence industrial |

I developments. l

L ] .
The success of ISDN Phase 1 depends on the Community Terminals ' .
and teleservices being used by PBX customers as well as basic F
access customers, and this means that the S-passivé bus- should be - e

available also behind a PABX.' A true ISDN-PABX shoﬁld be able to
provide the S-interface at any or all exténcions. This does not ' Y
mean that the local loop transmission system has to bc used - .the
PABX (or LAN) can use any appropriate technique to provide
internal transmission - but the interface 'presented at the

extenslon should conform to Community S-interface standards.

Action Point 27

" T
I The Con-unity should 1nf1uence PABX (or LAN) suppliers to offer |-’
J

! the capability of an S—interface passive bus at extension lines,
I with full compliance with Community standards (including last

| digit addressing for discrimination of terminal types).
l

Primary rate access B Seral T B

Primary rate access is expected to be used for the majority of‘ . i e

‘PABXq; Even 1f only'a'feW'cccess'cHannéls to ISDN‘are'réquired'

it s expected that prlmary rate access will be cheaper to : £ty

!
4

"1nsta11 and maintain thanf even -a few separate" basic access

fsystems.-

The prinary rate;access

plocal access channel




'| should still appear at 2 048 Mbit/s as for the 30 B + D
: l 1ntetface, but with some channels unused.
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Action Point 28

{In each country, the primary rate accéss of 30 B channels of 64 |
| kbit/s with signalling via a D channel of 6b_kb1t/s, should be

I offered at the line rate of 2.048 Mbit/s, and to CCITT -

| recommendations. Flexibility of usage of the channels will be a

!
H
i
|
| customer requirement. , , _ l
-

Not all PABXs will require 30 access channels, even with mixed
usage, and therefore smaller groupings of channels shOula be
available. Some combinations of channels offer simple
nultiplexing, in which there 1is no attempt to combine the D
channel signalling, there is simply a sharing of the 2.048 Mbit/s
line. For example, three groups of 9B + D would occupy a total
of 30 chaunels; four groups of 6B + D would occupy 28; or five
groups of 5B + D would occupy 30 channels. If any'such schemes
are used, with non-standard bit rates (the potential is shown in
figure 10) then the {ianterface presehted at the customer PABX
should still appear as a 30 B + D format at 2.048 Mbit/s, but
with some channels unused. The tariff implications of small

channel groups are discussed in a 'later section of this Chapter.

Action Point 29

A T ) ' ‘“"'~-_—_"—-‘7
| Smaller channel groups, such as 9 or 10B +D should also be l

| available to encourage the takeup of ISDN at smaller PABXs in ‘ l

I Phase 1. Houever even 1f non--tandard transaission arrangelents I
| are used to ptovide these groups, the interface to the PABX

: is designated NT2p to lndlcaté 1ts primary access nature.” At 1ts

extensions the basic S interface Sb, is provided.
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There is room for debate on whether the NT1p function should be
combined with NT2p, slince some equipment economy could result.
However, current practice is for primary rate access to a PABX to
be a full duplex binary intecface at 2.048 Mbit/s, rather than at
a line transmission rate and coding (ianterface Up in figure 10) ' 7
which nay be a national option. Also, the use of the binary
interface allows different line systems, such as fibre oprics, to
be used In future; allows comparable primary rate access to - 7

N : private circuits or. .inter computer 1links; and provides 2

g a8

maintenance separation point for the Network Operator.

Action Point 30

U X
The network termination for primary rate access, NTlp, must be " .o §
separate from the PABX (or other NT2p) at least in Phase 1. This |\ : ‘;§
provides easily waintainable access, and allows PABX design to be l‘ 4

will help to encourage a Community-wide marketplyce in PABXs.

[
I independant of Network Operator's ttans-iseion techniques. This l
I The NTlp will be a national physical eqnip-ent which is the .

responsibility of the Network Operator. ‘ 483 l - o

Action Point 31 ' - > _ : ) SRR

[ e e e

The Community could also agree to develop a common design of i ll ,'fif: j

small ISDN—PABX for use in Phase 1 as a stand—alone PABX for }*ﬂ,!{ﬁf

small custo-ers, or as a separate suitch for a specialised group I

|
|
I e
| of users at a larger PABX. The design could have connonalities ,I,:v T
|
I

with digital concenttators used for re-ote access in Phase 1 (and l
| referred to in Action Point 26).

B but In some cases lt will be posslble to obta]n these circults‘by
using dig ltal transmiﬁsion over already exlsting radio or cable.'

routes. In other cases \LnLernatLonaI digital circults may be:#:Lg_TTe;
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provided by satellite, particularly  for regions which are » 5
isolated -or have 1low traffic (see Chapter 8).‘ ~ The use of
satellites for natlonal switched ISDN circuits is best avoided,
due to the possibility of two such circuits being involved in an

international connection.

Ultimately, an internmational broadband overlay network is
envisaged, possibly provided on fibre optic cable. ' This could 3
carry narrowband ISDN channels for communication and signalling,

as well as broadband communications channels.

Action Point 32 ' - S

E— S |
l The Community should agree, during the planning of Phase 1

I infrastructure, to introduce digital international circuits as
I’early as possible, but taking into account that they could form
l'patt of the ptdpoqed international broadband overlay network.

|
I
I

In Phase 1,‘the destination terminal type is idéntified’By its
address rather than by service protocol indications. This avoids
the need to pass service compatibility indications ' forward

through international signalling.

However, since the ISDN numbering plan is integrateq with the
PSTN numbering plan, it is not possible to tell from the
_destination.addteés alone whether the wanted number is an ISDN or

a PSTN terminal.

One. solution to this ptoblem is shown in’ figure 11._ When ana? At 5 iy :.f

iinternational call request 1s originated from an ISDN tenminal

the outgoing c0untry must assume that' he - call may be for an ISDNl'

terminal, and mus'“

destination is a PSTN tefminal.'
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Figure 11  Proposed Principle of International.Routing

Note 1. ISDN 1 cannot tell from the destination number whether subscriber B is analogue or digital, therefore it selects
digina pams 10 ISDN 2, because subscriber Ats digital.

1 ' 2. ISDN2 nas lo assume that originator A is dogﬂal therefore it splects dugutal paths towards B until it determines that
r : Bisinfact analogue i
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If these procedures are adopted, it 1is also possible to allow b
analogue international traffic to  overflow onto digital

international circuits = Lf this should prove necessary or

expedient. This should only be done 1if sufficient digital.

capacity 1is available, as it (s not pefmlssible for digital .

traffic to be blocked from using the digital circuit groups

_Action Point 33

7 T

I A si-pIé strategy for international routing can be adopted, based l

| I S -

-

on priority (or exclusive) access to internatiomal digital | “

circuit groups from ISDN callers. I

*

Tariff Considerations

Tariff policles have always been regarded in principle as
national matters, particulariy where the absolute level of
tariffs is concernéd, but fundamental matters of tariff structure
and tariffs for international circuits have been discussed more

opénly, certainly within CEPT 'working groups. The great

influence of tariffs on user investments 1in terminals, and on

user acceptance of ISDN generally, justifies discussion and
action within the Community to harmonise tariff structures for

ISDN, not only in the long term fufure, but also in Phase 1.

Statement 80

—— ot e e ey

With the introduction of cost—effective high éapacity trans—
mission syqteis,’phe importance of dis;ancg on the cost of
connectionvis d§éteasing tréiendously;nind this effect is

expected to continue.

e ———- SES ————

1
|
|
l
l

J
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gtatement 81
[ = e e = e
! For connections established via transparent 64 kbit/s B chanpels, ;
I the cost of a connection depends largely on the duration of the ;
I connection, rather than the communication speed or teleservice l
I formats used by the terminals. l

L : J

Based on these facts, it should be pogsible to reach Community-
wide agreement on general tariff principles for ISDN single 64
kbit/s B channel connections. ‘It is not expected that agreement
could cover the use of the D channel for user traffic in addition
to signalling, because the proposed applications of the D channel

vary widely in the countries concerned.

Action Point 34

.

B

general tariff principles for B channel counections should

g

| -~ based on duration of the commnection
] ~ independent of the type of traffic
|

|

|

|

|

- relatively independant of distance I
_

The effect of ~independence of distance also applies to
connections. withln the existing PSTN. A general tendancy of this
effect w0u1d be to reduce the number of tariff zones used within
a .country. However, this is not practicable within the PSTN, as
a reduction in the-numbeffof zones would result either in higher
charges ‘to customers for certain connections, or reduced overall

income for the network carrier.g

‘connections,‘ the _reduction in the numbet of zones - need not

2, \

automatically lead to a decrease in charges.A

I oy - PR

SR




Action Point 35

r—-«_-—--_-___-__—_._._.._—._.-—._—-..—‘._----,_‘_“.—,-._-_-_—.._-_......__._--_____-_,—-—]
I Because voice usage will dominate the network traffic ian the I
l foreseeable future, the tariffs for ISDN should be related to

|
| voice from the outset. - I
| J

Action Point 36

[rrr e = s
The Community should try to achieve a Community-wide agreement

that the maximum level of B channel tariffs should be equivaleat

| l
| | |
I to the highest natiomal usage charges for an analogue voice !
| channel for all natiomal counnections, with the exception of the |
| I

cheapest existing zone in the PSTN, ie local calls.
L — R ——

Action Point 37

l———-——-——‘—-—o“—-— Lo — e e e e e e e = -
The Community should also try to achieve a Community-wide

agreement that tariffs for international commections should be
the same for all destinations within the Community. The inter

national usage charges for an analogue voice :‘channel in &

national connection.

-
| |
| l
I - destinatis r |
l national tariff rate should also be equivalent to the highest l
l l
| : |
e ]

Statement 82

r = iz — - L - _

I‘policy for ISDN B channels'eoneietinghofsbnly two ‘zones:

§

: : ‘ 1
I The introduction of ‘these two agreements would lead tb*e zoning 'l
= eheapestvnationalizone;'ie”ieeal:area; : . ' - l

l

|
o
e
I

l

‘,Although ‘the ISDN haa the: character of ‘a teplacement for today s
PSTN, the tental and installation charges ‘for an ISDN termination

can be higher than for an analogue subscriber line, because of
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the highcc performance of the ISDN main station =rd the higher

costs of provision and equipment.

Action Point 38

B _’.-.——-..‘_______.___.____,_‘._.__1
For the sake of uniformity of approach between the different

network carriers, the Community should try to achieve Community- }
wide agreement that the monthly rental for an ISDN termination f
should have a maximum relationship to the monthly rental for an i
analogue line. For basic access, with two B channels, this |
line analogue rental. This figure may not be cost-covering in :
Phase 1, but should be set with a view to the long—term situation l
in Phase 2, when improved equipment costs should result ia the

cost of provision of ISDN service being comparable with that of

analogue service.

r
|

|

|

|

|

I maximum should not be more than three to five times the single

|

l

l |
! |
| e l
! ; L s ]

Action Point 39

{—;1lilarly,'the Community should try to agree a maximum relation—‘—i
|»ship between the installation charges for an ISDN termination and !
‘ an analogue line, even though this maximum may not be cost- |
l covering in Phase 1. v . 7 I
i L

OO YT SUTTUN-N. U LW |

In most countries the rental charges  for an analogue subscriber
line cbnnected éo7a PABX do. not differ»from those for a line
connected/ to a single main station. With the introduction of

'primary rate’ dccess of up to 30 B channels 1n one transmission

‘system, a- new sltuation arises.

‘1| ptinary rate access and the -onthly rental for ISDN basic - !
| acceas._ This -axinu- shonld not-be more than .ten times the basic |
'l access reatal. = - . : l'
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As already pointed out, the ISDN may be of great importance to
small and medium size PABXs, and for these users, the-capacit} of
30 B channels would be unnecessarily large. A smaller offering,
such as 10 B channels, would be suitable for such useré, and
th;re is some evidence that the cost of provision of full primary
access may not exceed that of four or five basic accesses in most

cases.

Action Point 41

[ - ' ] - P
l In order to stimulate harmony in the PABX market place and '

l encourage the use of primary rate access for PABXs of appropriate
l size, the Community should try to achieve an agreement that the

| monthly rental charges for ISDN access with 10 B channels

l provided at primary rate does not exceed five times the monthly

I rental for basiclrate access, even though thig may not be cost—

| covering in all cases.

S RS . S

S p—
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8. ECONOMIC CONSIDERATIONS

8.1 The Effect of Scale

The sizes of the different national telephony networks were given
in Chepter 1, and are summarised for convenience in Table 8. It
can be seen that the overall size of the telephony networks in
the Community totals to about 100M subscribers. Over the next
decade, this total 1is expected to grow at a rate of 3 - 5% per
. ehnum, but switching equipment replacement programmes are
expected to equal, or exceed, this rate of growth, making an
annual. purchasing requirement of 6 - 10% per annum.  Countries
with an accelerated programme of introduction of digital'
equipme\nt'will.exceed this rate - for ekample, British Telecom
hes announced ordering programmes for digital switching alone of
over 10Z per annum in the immediate future.

The annual market for telephone switehing equipment in the
Community is‘ thus roughly 10M lines, and most countries have
plans for the bulk of e-qutpment orders to be for digital
eciuipmem:s within : the xiext few years. For planning purposes,
therefore, this study assumes procurements of 10M lines per annum

of digital equipment in the planning period of 1988-93.

Statement 83

- lieg . : s ——— " --——] ‘ o 3
It is assu-ed that planned procute-ents of digital: Mteh:lng - | BT %

equip-ent are in the order of 101( lines per aunul Co-uni.ty-wide
in the period 1988-93

Biom 8 are

equipment . expected to A

rise to 0.8 - l.OH 11nes wtthin a few- years. R A T S i . AT
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TABLE 8 Scale of the ISDN Common Plan

[ R — T T ° T
| ‘ Number of I Proposed Annual | Total ISDN I
I | PSTN Main | Average Rate of l Acccesseglby I
| | Lines('83) l ISDN Introduction(1%) | 1993 (5%) |
I | (Millions) | (Thousands) I ~(Thousands) |
i -—t —
| B | 2.8 | 28 | 140 |
| o | 250 | 250 N 1250 |
| ok | 2.5 | 25 | 125 |
| F | 22.0 ! 220 | 1100 |
| 8 | 20.0 | 200 . | 1000 |
| GR | 3.4 l 34 | 170 |
|1 | 16.5 | 165 | 825 |
| IRL | 0.6 | 6 | $ 30 |
| L ] 0.14 | 1 | 7 |
| NL | 5.6 | . 56 | 280 |
| I — | = .}
| | : | Total 985 | 4927 |
I I S ] - J
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This shows that the wide varlety of switching eq:lpment types
throughout the Community, identified in Chapter 2, can still be

supported economically “at present, but that there will be

economic pressures which may edge out some of the systems by
1993. ’

For ISDN lines, however, firm plans, Community-wide would total
only a few hundred thousand lines per annum. This study proposes
a Common Plan which would achieve 5% ISDN penetration‘over a
5-year period. At an annual rate of 1%, this would give a

procurement of 1M ISDN lines per annum Community-wide.

It is generally accepted in the field of 1ntegréted circuit
manufacfure that a rate of IM units per annum can provide
significant economies of scale, which 100,000 unité per aanum
cannot. Thus, if a unified specification can be achieved, thefe
is an opportunity for ferminal.equipment manufacturers to obtain
'deﬁices for the S-interface at prices wich reflect sigaificant

economies of scale.

It will not be poss(ble.to forecast accurately the numbers ahd'

types of terminal equipments which will be taken up by ISDN users
during the 5 year period. However, as an indication of volumes,
it is assumed that each ISDN access will require a Community’

Voice Terminal plus one other Community Terminal or Terminal

Adaptor. This assumption strikes a balance between potential use |

of multiple voice terminals ‘behind a PABX access, or possible use

of ISDN acéessvexclusively fotiteiematiés tgrminal traffic.

Statement 84 -

For switching equipment méd6faEturers, however, the situation is

different. . If the procurement rate of 1M ISDN lines 1s.sp11t

between say 10 different syitchihg systems,- then none of the
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systems will be able to obtain integrated circuits for the line
interface at prices which are economic in world-market terms.
Even if manufacturers could agree to use a common set of IC's,
there could be no economies of scale whilst each country uses
IC's tailored to 1its own particular local loop transmission

system.

Statement 85

R o R
l To obtain economies of scale in svitching equipment for ISDN l

| lines in the introduction phase, the Community cannot afford more l
| than two local loop transmission systems, which preferably should |

l be adopted by all countries and all suppliers. ‘ l
S — e

‘Despite all the technical discussions which elaborate on the
differences between rival transmission systems and their
applicable areas of coverage in different codntfies, there must
be enough commonality in the local area distribution techniques
currently used for a common solution to be devised which is
applicable over a very large part of the'Community. The two

systems devised could perhaps be:

1) an écho—cancelling solution, adaptable to a w;de variety of

local loop characteristics throughout the Community

2) a very low cost system for short local loops, (which might
also be applicable behind a PABX)

Economies of scalé‘in the local loop transmiss#on'system would
benefit NTl;costs, and hélp'towatds NT1l commonality, as'well_aS'

benefitting the switching equipment costs.

s per- 1106’ b ves io 0
system coqgs@;'Tﬁé5r3t16 dfftrunkApifbﬁ}ié pdeided togsubécfibe:

1ines,’»éﬁd: trunk 'exchaﬂgés to subsétibef?.exchkngeé4'ﬁill vﬁry  :
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according to the network topology involved. the additional costs
of network malntenance equipment and centres will vary according
to national practice. Signalling systeds used will also
influence the switching equipment. For all these reasons, it
must be recognised that any analysis based on cost per line must
be subject to significant variations 1in different network

applications.

B 8

Nevertheless, in order to estimate Community-wide infrastructure

costs some approximations must be made.

Statement 86 )

0 . T :
l This study assumes an average price of digital switching | ' !

equipment providing conventional telephony services to analogue l

subscriber lines as 300 ECU's per line, uninstalled. To allow !

PRINAL

l for installation and a share of other network costs, an installed I

figure of 600 ECU's per line is assumed. I : :
S b et el e

Enhancements to this equipment are required to cater for ISDN : ,V'i
working. A recent paper by British Telecom indicated that

. enhancements to System X to allow ISDN operation were required in
the Digital Subscfibers Line Unit, Multiplexer and Line
Controllers of the Digital Subscribers Switching Sﬁbsystem, {
together with Remote ﬁultiplexor developments and change§ in the Aii_f%
2 Mbit/s Line Module ‘and Module Controller, as well as software §
changes in the areas of the Maintenance Control Subsystem and the -~ _\jg,fﬁ
Call Processing Subsystem. ‘It,ié clear that the - development .
costs involved in introducing ISDN working must be considerable,

»even where the eventual provision “of »ISDN has already been.

switching systems which are being enhanced for ISDN. The'aéﬁual"“-

. costs are not relevanc to the ‘analysis of the Common Plan, as the

i

development programmes involved are already beiqg undertaken by

ity
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the various switching equipment suppliers, and are costs which

will be incurred anyway.

The -additional equipment cost per subscriber line is, however, a

figure which is directly relevant to the Common Plan.

Statement 87

[ T - o B T
| Based on discussions with industry, an additional cost of 1200

| ECU per subscriber line is assumed for provision of ISDN }
| facilities in the initial phase. This figure includes the |
I network termination NT1l, and the subscribers transmission system, l
I together with a share of exchange, national, and international |
| overhead costs, such as signalling and maintenance facilities and |

l special transmission arrangements such as remote working. |

l S ]

The total of 1200 ECU 1is of comparable magnitude tob other
studies, notably those by Sagateld. The breakdown of costs
assumed 1is .roughly 20% for network termination, - 50% for
subscriber transmission system, and 30% for interexchange

sighalltng and other overheads.

It is to be ekpected that after the initial 5 years of the Common
Plan, the additionalr costs for ISDN will have fallen
dramatically, and several sources forecast that ultimately the
cost of provision of an ISDN line with two channel basic access
will be comparable with that of today's single analogue line.
‘This will result partly from improved technology and partly from
the 'effects of line system savings, such as elimination of
ringing and high-voltage \feeding, on the overall switching
equipment design. These ' lower costs will»heraid Phase 2 of the
ISva 1n;roductlon3 with.fdperations /becoming éoQt-coﬁeting rand -

nétwbtkﬂg;qﬁth bqing\démaﬁd;based.jv : T

PR
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Statement 88

7"/ - T B T
| It is expected that in Phase 2 of the ISDN introduction, the cost |

I of provision of an ISDN basic access will be comparable with that |

| of today's analogue subscriber line. v |
R — : ST,

Statement 89

I T - B
l No element of additional costs is assumed for local loop cabling, ‘

| as it 1s expected that ISDN will be able to exploit existing
l local loops in the majority of cases, with only a few instances

l requiring regenerators or recabling in the local area.

I
I
I
L —— - e

The ability to use already existing local cabling is one of the
primary forces which will enable the narrowband ISDN to be

introduced world-wide.

Overall System Costs

The overall effect of the introduction of ISDN to the Common Plan
of 5% penetration during the 5 years from 1988 onwards fis
estimated in Table 9,'based on an additional cost of 1200 ECU per

“subscriber line (see Statement 87).

The ‘basic IDN {infrastructure, namely digital 'fransmission
nationwide between local -exchanges, and the local exchange costs
to support analogue subscribet liheé, will be incurred by Network

.Opetators according to. the rate of deployﬁent of. digital

‘ffot network digitalisation have been

British Telecom - plan{

significantly accelerated because of this view.

which will differ in each

BT
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| TABLE 9 Costs of Ehe ISDN Common Plan

Total ‘5912

""" r""“*"‘"'“"“""4""1
) | : ! Number of ‘| ISDN Introduction Costs ' .
l lISDN Accesses! (additional to IDN costs)’
| | by 1993 I |
| I (Thousands) I M.ECU l
L1 L | "
| — I 1
) |3 | 140 | 168 |
|'n | 1250 | 1500 } -
.
| DK l 125 | 150 |
] F | 1100 | 1320 | ’
3 | B | 1000 | 1200 |
| | er | 170 | 204 | )
l 1 | 825 | 990 |
| IRL | 30 | 36 |
R ; |
| NL | 280 | 336 |
| | |
| | o
| ] ] J
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Statement 90
e |
l The costs for ISDN introduction additional to the costs of the
| basic IDN are estimated at nearly 6,000 M ECU's Community-wide,

!
| over the 5-year introductory period. I
L J

It is not particularly relevant or helpful to try to relate these 4 : ;
< costs to the costs which may already have been estimated by

Network Operators for ISDN introduction. Additional ISDN costs

for a Network Operator depend on the philosophy for ISDN

introduction as well as the philosophy for IDN, as was pointed

out in Chapter 4. It is quite a feasible strategy for a Network

Operator to introduce IDN on an economically justified piecemeal

replacement’ basis, thus improving the network without the

subscriber being aware of the change. It is also feasible for -

'the_Ne;work Operator to delay the introduction of ISDN facilities

until such time as the cost per subscriber line is equal to that

for analogue telephony, se ‘that agaih the facilities can be

introduced piecemeal on an economically justified basis. This

strategy incurs none of the additional costs of 1200 ECU per ' i ok
subscriber 1line estimated for ISDN in Table 9, but it is . L
completely unacceptable as a Community-wide strategy because it .

adopts a delaying posture, following developments elsewhere, and

not producing the benefits in potential for innovation, influence

on the economy 'aS”‘é whole, industrial aspects, and business i P ol
'management generally which represent the -whole purpose of the‘”f oL re-.;Lf
b o European Commission s Action Programme.

Statment 91
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It {s obviously the prerogative of the Network Operators to
relate the estimated additional costs for ISDN to the scope of
their individual finances.

The scale of costs-identified above implicitly assumes the same
relative positions of national networks in terms of telecommuni-
cations penetration. In some countries additional costs will be
incurred in ptovision'of the basic IDN infrastructure, which is
not currently planned for implementation in a timescale
compatible with the Common Plan. It may also be considered that
additional expansion of the basic network size is desirable in ©

some of the less favoured regions of the Community.

Statement 92 ] ‘ .
[__. s ol 555 g R _.._-_-_ i i St A o ) ‘_-_ql
1 Some, Network Operators may fioncur other costs, in the provision of |
I basic IDN infrastructure or the expansion of less favoured I
~| regions, if they are to be able to maintain a balance of tele-

| communications facilities in their networks. ’ l
L : . i

These costs cannot be assessed within the scope of this study.

International Working

The costs of handling international traffic are assumed to be .
included in the TISDN estimateé above, but - not the cost of
provision of intermational digital circuits. It is ﬁseful to
estimate the, numbet of international clrcuits required for ISDN
traffic, and this has been done in Table 10. It is assumed that
the ratio of internatibnai to néfibnai~traffic is the same for
ISDN users.as for télephony, being in the order 0.5%. Inittal
ISDN users are’ assumed to have . high traffic, possibly 0. 20E per
o xline and the: occupancyrof 1nternationa1 circuits is also assumed“

" j;6—b¢;hIgh;Lﬁi§i#1}y 0t fibly}o 7SE per circuit. This gives aQV

destihatiohs; : The figures 1n Table 10 do relate to existing>”

networks, for example,,the ‘estimate of 1460 circuits from France
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TABLE 10 Scale of International Circuit Provision

1 |
l Number of | Total Number of
| :

ISDN Accessesl Digital International |

T__—'—T

; | by 1993 | Circuits Required |
L]
. I (Thousands) |' ‘
+ | | ——]
. |3 | 140 | 180 |
[p | 1250 | 1660 |
| DK | 125 l 160 |
| ¢ | 10 | 1460 |
| GB | 1000 | 1330 |
| GR | 170 | ‘ 220 {
|t | 825 | 1100 o
} IRL } 30 I 49 }
L 7 9
: | mo | 280 | 370 | ‘
; L I | ‘ J
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is roughly 4.8%Z of the . 1983 total of 30,000 international
circuits which France had at that time. (It should be remembered
‘that the Common Plan penetration of ISDN is keyed to the 1983

subscriber base.)

Statement 93

r*““‘ T
| An analysis of international circuit requirements indicates a |

-

| significant number of international circuits must be provided to |

l remain in step with the Common Plan. l :
L ' L ] L.

The implication of this statement 1is that there would be
insufficient capacity available for an international overlay to
be provided using satellite circuits exclusiéely; ‘A grouﬁd—based
international infrastructure is essential for the major part of
the Community, although satellite circuits could prove
economically and practically viable for those areas of the
Community which are geographically isolated, and have lower

traffic requirements, namely Ireland and Greece.

The ground-based international infrastructure could be provided
by several alternative means, using»vneW' provision of digital
radio or optical fibre carrier systems, or by converting existing

analogue routes to digital operation.

The costs incurred in providing.international digital circuits
for narrowband ISDN will depend on the transmission medium
chosen, which in tufn may >depend on - the Community "viewl of
broadband ISDN. i ' |

‘Relationship to Broaaband Proposals

nternatlonalﬁ

-transmission Tsystem a timescale:'

:compatible with. xhe 5 years bf the Common Plan since optical
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fibre transmission systems are already well-developed. ther
aspects of the broadband network, such as subscriber distribution
systems and, most particularly, optical switching devices and

exchange systems, may still be many years in the future.

Statement 94

[ T
| The international traffic for nmarrowband ISDN could form a basis |

| of demand which may justify the provision of an international
I infrastructure of broadband fibte optic transmission systems.

|
|
L ]

Obviously, the economic justification of the use of optic fibré
systems réther than alternatives such as digital radio 1is outside
the scope of the present study. Nevertheless, it seems
intuitively correct to wuse the opportunity of creating an
international infrastructure for narrowband ISDN as the basis of
a first step towards a broadband network which will subsequently
ailow fuller exploitation of the fibre optic medium. This would
be fully in line with the Community objective under Action Line 4
to prepare for the creation of a European optical fibre based
broadband integrated communications network for provtding multi-

purpose videocommunications sgervices.

The user—-network signalling arrangements for narrowband ISDN w
provide a common . channel signalling mechanism for call

establishment. In this system, call set up messages are divorced -

S N

from the communication channel which will ultimately be used, and

the characteristics of that channel are defined within the call

"R,

set up. message sequence. This technique has beéh specified with
a view to establishing broadband dommunications ¢onnections as ; »7'  %
readily as narrowband and the system can ‘be carried forward 1ntoj‘
the broadband switched network whe'{ultimately established.._- :

: Statement 95 it

| - 1 : T

| Signalling arrange-ents‘fdtfnartoubhnd ISDN are directly - |

f
&

| applicable for establishing broadband communications algo. This '|

I would enable a nmarrowband international network on fibre optics !
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| to be gracefully extended to include broadband channels and |
| switching. |

s R RA SR

Broadband national networks will also be able to use narrowband
ISDN signalling arrangements for call set up, although the use of
common transmission 1line plant for narrowband and broadband
circuits will be a matter for Network Operator implementation

planning.

Scope for Community Economic Activity

Community Financial Instruments

It 1is well known that the penetration of telecommunications
varies significantly between the various countries of the
Community (figure 12), and even between different regions within
individual countries. “ Less favoured regions have been
significantly assisted by the Community's financial instruments,
as shown in Table 1l. The European Regional Development Fund
(ERDF) the European Investment Bank (EIB), and the Néw Community
Instrument (NIC) have contributed an average of 720(M.ECU per
énnum to telecommunications infrastructure projects in the three
year period of the Table. Under Community Action Line 5 -
"Making full use of modern telecommunications technologies for
promoting the Communities least-favoured regions and developing
their infrastructure” - the contributions in this field are
intended to rise. _They are geared to the future, in seeking to
exploit the potential of new telecommunications teéhnologieé and

are linked to projects of common European interest.

Statement 96 ot ' s

— g ) ’.
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TABLE 11 The Use of Community Financial Instruments for

Telecommunications Infrastructure Applications, 1981-83

T T o T -
I l Approximate l | l
| | Total National l’ Community l % Community - l
l ITelecommunications I Funding '81-'83 | Support '81-'83 | i
| |Expend1ture,'81~'83| . ' |
| | M.ECU | M.ECU. | | )
e e e '
| I I | .
| GR | 820 | 368 | 45% |
| IRL I 1060 I 455 ~ | 43% |
| I | 8310 | 831 | , 10% |
| GB | 7540 | 264 | 3.5% - |
, »| F | 10640 | 266 | 2.5% |
| | — I I
| | | Total 2185 | N
| | I |
.l 1 | -
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8.6.2 Common Action on Research and Development

The potential benefits of common k & D solutions to the
implementation of ISDN - particularly in the areas of integrated
circuits and line transmission techniques - have already been
outlined earlier in this Chapter. Potential benefits are also
available in areas of terminal equipment, particularly in common
standards and techniques for the "Community Terminals" identified
in the Common Plan. Both these broad areas fall within the scope
of Community Action Line 2 - "Common Action on Research and
Development”. There are opportunities for action both in the
field of exchange of information and coordination, and the field
of pre—-competitive research. The latter area would: have some
relationship with ESPRIT projects, particularly those concerning
microelectronics, although the ISDN telecommunications
requirements are not .directly transferable. More direct
relationship exists with the Community programme for R & D in
édvénced Communications - technologies for Europe (RACE). This
programme is very forward-looking, and considers .an Integrated
Broadband Communication  (IBC) network  for implemenﬁation
post—-1995, but nevertﬁeless the concerns of the IBC network
reference model 1nc1udé the transition from narrowband ISDN, in
which  the narfowband international {infrastructure will be of

significance, as explained in Section 8.5 of this report.

If neither of these major programmes are considered sufficiently
relevant to undertake work towards the ISDN Common Plan, then it Ty
should be considered whether the .Community can ‘define other - e L

methods of . suppotting the pre—competitive research needed for, N

e

.

,effective harmonisation in the ISDN areas described eatlier.a

| ISDN technologies, to,achieve the potential benefitsrin econo-y
| and har-onisation to.whi h gthCo-non Plan 18 ﬂirepted. . |
bipis Hwadia . ' j




-.132 -

8.6.3 Harmonisation Programmes

Under Action Line 3, the Community undertakes “Action aimed at
‘opening up the terminals market and developing Community
solidarity towards the World at large”. The terminal equipment-s ’
proposed in the Common Plan would count as category (a) (new
apparatus) for which a programme of common standards could be
devised through joint activities of industry and the standards
bodies, ‘principally CEPT, together with a 'harmoniéed testing and
approvals programme. A high priority should be given to the
"Community Terminals” proposed in the Commdn Plan, which will be b
the first new terminals to exploit the digital infrastructure

Europe-wide.

Statement 98

| e n
| Community harmonisation and approvals programmes will be directly '

| relevant to the introduction of the Community Terminals proposed I
l in the Common Plan. . - . I
. . |

L
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CONCLUSION

" Placing the .Study in Context

The European Commission in its Action Programme on telecommuni-
cations has recognised that telecommunicatiouns plays a major role
in the economies of Member States. There is a direct effect 1in
its own sector, which is comparable in size to the largest
industrial sectors such as aerospace or‘eleetricity generation,
involving an annual investment,'Community-wide, of over 16,000
M.ECUs in 1981. There is an indirect impact which is also of
great sigonificance, because an 1increase in telecommunications
facilities has a multiplier effect on business generally,
influencing the management of business, 1its productivity, and

competitiveness.

The role of telecommunications will clearly increase with the
continuing innovations 1in technology, which are bringing new
methods and capabilities into all areas of work and social
activities. The markets for telecommunications infrastructure,
terminals, and services will continue to grow at an accelerating

rate.

The telecommunieations industry within the Community 1is still
strong, achiening an export surplus of "1.7 billion ECU in 1982.
Nevertheless, there are well-known negative factors which prevent
telecommunications from achieving 1its full potential. The
fragmented nature of  the individuall national markets, and the
multiplicity of supnliers, leads to duplication of research and

development at the very time when system complexity is forcing ‘up

Vthe R & D costs, and forcing down the 3ystem expected lifetimes.
'Hf'rhis makes th

fdeve10ped 1s “ine itably‘influenced by the world=‘de competitive.f

A particular. difficulty identified by the Commission 1is the’

effect of uncertainties @temming'from lack of consultation on

common objectives at  a ‘ommunlity-wide level. The inevitable

recoverv of R & D investment an - evet . more- ..

venture,z s1ncef;thef market price . for‘ equipment -

.

E

g g e

b !:’«*’-“:ré:’ﬁ::ﬂ
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uncertainty of forecasting, which of the wmany possible
technologies, products and services wiil bring economic,
industrial and social benefits within the sphere of each
individual mnetwork 1is compounded by the dimension of inter-
national competition and. compatibility. If there is no common
view of the integration of terminals and services within Europe,
then, almost inevitably, the provision of those terminals and
sérvices will differ sufficiently in the different networks that 4
intercommunication will be inefficient, or even in some cases,

impossible.

Against this background, the Commission has devised its Action
Programme with the objectives of introducing new equipment. and
services more rapidly; stimulating European télecqmmunications
broduction and service industries; and supporting the introduc-

tion of new technologies.

The present study fits within the context of setting medium and
long term strategy objectives, and 1is oriented towards the
development of new services through the rapid launchiﬁg of '
narrowband ISDN'at European level so as to ensure transnational
compatible 'working for wusers, and ‘the earliest possible
establishmenf of digital connectability on a Community-wide

pasis.

Statement 99

f i ‘ -

| Within the context outlined above, this study has established
l that a Cou-unity;wide'ISDN will not emerge until at least 1995
i with the current introduction approach, and that even in this

l netvork co-patibility. o

~
I

%

] tiuescale there is no gnarantee of any particular ‘degree of l
| |

L J
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Action Point 42

0 e e

The study outlines in some detail a Common Plam for ISDN in
Europe which offers a route to digital connectability, new
terminals and new services on a significant scale, Community—
wide, by 1990 '

I
|
!
I
L J

Programme of Activities

Action Point 43

[ e e ——— -

I
|
I
I
l

By mid-1985, the Community should agree to act jointly for am
early introduction of ISDN on the lines of the Cowmon Plan. is
involves recognition of infrastructure investment targets (5%
telephone subscriber penetration, 80X geographical coverage, by

1993) chosen to support a substantial threshold of subscribers I
which can subsequently lead on to universal penetration. I
: J

The forum of the Group for Analysis and Forward Study (GAP)
provides an opportunity for early decision making to support the

ISDN introduction plan at an outline level.

Action Point 44

—— _ —— -
By the end of 1986, the Community should establish the details of i

the Common Plan, in cooperation with industry and CEPT. The plan l
must include a complete definition of the network infrastructure, |

terminals and services to be supported. - ’ l

'Chaptet.Z of this’ repott
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