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Abstract: In the 90th year of publication of this, our local journal, it is fitting to look back at 

some technologies or services that were once popular topics but whose time has now passed. 

This paper looks at the history of the Integrated Services Digital Network (ISDN) as it is 

reflected in the pages of the Telecommunication Journal of Australia (TJA). ISDN was popular 

in the 1980s: in the period 1984–1990, no less than 15 papers were published in the TJA, about 

6% of the papers in those years. ISDN quickly disappeared from publications with the rise of 

the Internet and ADSL in the 1990s. The accompanying historical reprint from 1986 describes 

the transmission issues associated with providing ISDN customer access and presents some of 

the design decisions made by Telecom Australia. 
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Introduction 

For those who remember ISDN, the Integrated Services Digital Network, it may come as a 

surprise to learn that Telstra finally shut down ISDN in Australia only in 2022 (“ISDN services 

exit date”, 2022). ISDN had long since faded from general discourse but, even at the beginning 

of 2022, there were still a few active ISDN services, delivered through the National Broadband 

Network (NBN).  

ISDN was a popular topic in the pages of the Telecommunication Journal of Australia (TJA), 

with no fewer than 15 articles appearing between 1984 and 1990, including a short tail of 

articles on “Broadband ISDN” (B-ISDN). It was to be the technology that would finally bring 

all-digital services to telephone subscribers – and it did for some. But then it disappeared. This 

short paper sets out to answer the question: Whatever happened to ISDN? 

ISDN: The Origin Story 

During the 1960s and 1970s, with the introduction of T1 digital transmission in the US (and, 

later, E1 in Europe and Australia), long-distance transmission became increasingly digitised. 
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This technology established the concept of the 64 kbps voice channel. Digital circuit switching 

of these channels followed in the late 1970s. The most expensive part of the public telephony 

network, the customer access network between the local exchange and the customer premises, 

remained analogue (Kidd & Darling, 1985), with the analogue voice signals being carried on 

copper twisted-pair loops. (For this reason, the customer access network is sometimes called 

the “loop network”.) 

At the same time, digital computing was spreading among businesses; and computer terminals 

that could be at some distance from the main computer were developed. In the 1970s, new 

“microcomputers” started to appear for enthusiast exploration, with some business and 

educational uses and some early games. These small computers could also be used as terminals 

to large, centralised computers, if a connection could be made. For connections outside the 

office, dial-up modems and acoustic couplers were developed that exploited the voice channels 

for carrying data. 

These developments caused the telecommunications industry to consider the possibility of 

digitising the customer access network, to provide end-to-end digital connections. A large 

survey by Bell Labs of the transmission capabilities of loops on Staten Island, New York, 

concluded that the majority of accesses could handle two-way digital transmissions up to 

160 kbps. Thus, the idea of a digital customer access network at 160 kbps or less was born 

(Cioffi, 2011). 

ISDN Access 

The underlying concept 

By the 1980s, the expansion of customer requirements had produced a proliferation of service-

specific telecommunications networks. Telecom Australia (which became part of Telstra in 

1993), for example, had deployed a nationwide circuit-switched telephone network, a packet-

switched data network, and several special services networks. It was thought that, through full 

digitisation, an Integrated Digital Network (IDN) could provide all these services. 

For seamless end-to-end service, however, the copper customer access network would also 

need to be digitised. The challenge to provide international standards for this change was 

taken up by the CCITT (now the ITU-T) in its 1981–1984 study period. The concept of “ISDN” 

thereafter became largely synonymous with the CCITT access standards. 

After the successful completion of the CCITT standards, there was a flurry of papers in the TJA 

to explain the idea of an integrated, end-to-end network and how the ISDN would deliver a 

variety of services through a common, digitised access and a set of defined interfaces at the 

customers’ premises. The list of papers included Duc (1984), Duc & Chew (1984) and Kidd & 
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Darling (1985). The standards also kicked off new research projects, such as an experimental 

ISDN exchange (English & Bryan, 1987). 

ISDN Basic Rate Access 

The ISDN access had to provide digital channels and a mechanism by which a customer 

terminal could signal to the network what services it required. Thus, the standards provided 

for “B” (bearer) channels, based on 64 kbps voice channels, and “D” channels to be used for 

signalling (and perhaps some low-rate data services). Two main access streams were defined: 

a Basic Rate Access (BRA) with two B channels and one 16 kbps D channel; and a Primary Rate 

Access (PRA) with 30 (or 23) B channels and two (or one) 64 kbps D channels. The BRA at 

144 kbps (2*64+16) fitted within the 160 kbps for copper single-pair, two-way access. The PRA 

was based on core E1 (giving 30 B channels) or T1 (23 B channels) transmission. These ISDN 

streams used the same standard interfaces at the customer end. 

The PRA was mostly a formalisation of already existing arrangements where large businesses 

had direct access to core networks, but the BRA was entirely novel. For the first time, small 

businesses and households would have access to a digital service and could connect voice and 

data services at the same time. The 64 kbps data rate (or, potentially, 128 kbps) was a major 

step change from the typical 4.8 kbps achieved on analogue voice access at the time. 

At the customer premises, if BRA was to become widespread, a cheap terminal adapter would 

be needed to connect existing analogue phones and other equipment to the ISDN interface. As 

Riley et al. (1986) remarked: 

“… economic Basic Rate Access service can only be offered if the equipment required 

to carry out the complex line transmission functions can be developed and 

implemented relatively cheaply. This is by no means a trivial task” (Riley et al., 1986, 

p. 29). 

Nevertheless, there was much published enthusiasm for the features that the new signalling 

regime would mean for households and businesses. A long “tutorial” on ISDN customer call 

control was published in two parts (Mikelaitis, 1988a; 1988b). Chin & Dingle (1984) described 

the end-to-end signalling arrangements, how call control worked, and some of the new 

services available. (One service to be standardised was “calling party identity”, so that a 

customer could know who was calling before answering a call.) The signalling standards were 

designed to be extensible as new requirements were identified. This could be contentious: 

some of the planned extensions were described as “a disturbing trend” in Mikelaitis (1988b), 

p. 83. 
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While the initial focus was on “call control” – extending the features of telephony – there was 

also work on providing new services over the ISDN, such as electronic funds transfer or alarm 

notifications (Katz, 1990). 

For the domestic customer, ISDN provided clear advantages. The voice quality was much 

improved – anyone who heard an ISDN voice call noticed how much better the voice 

reproduction was. There was the availability of a second line, enabling teenage children to talk 

to their friends while the parents could still be contacted. It would be possible to interact with 

a business’s central computer without tying up the telephone line – and at a speed hitherto 

unachievable. There were many voice extensions, like calling line identity (knowing who is 

calling before answering a call) (Duc, 1986; 1990). 

There were clear advantages for the telecommunications provider too. It would make the 

provision of many new services much easier than previously. It would avoid possible network 

expansion due to demand for second lines. (Loop networks were typically deployed with 1.5 

pairs per living unit; if more than 50% of customers wanted a second line, then further cables 

would need to be pulled through ducts to premises.) It would open up a world of new data 

services from which additional revenue could be obtained. 

Pricing was always going to be an issue. This did not make it into print. However, many 

customers would not want a second line so, if ISDN were to be ubiquitous, it could not be 

charged as two telephony lines. Would a customer be willing to pay extra for calling line 

identity? In the regime of call-by-call charging and untimed local calls, there were also 

problems. If a user and their central computer were in the same local call area, it would be 

possible to set up a line to the computer and leave it always on: this could prove uneconomic 

for the provider. ISDN BRA would always be special in some way, differentiated from plain 

old telephone service. 

In the paper reprinted here, it is notable that the first deployments of ISDN by Telecom 

Australia would be of PRA in central business districts (Riley et al., 1986, pp. 27 & 33). This 

was for a known market: businesses that already had a PABX or had complex needs for voice 

and data services. The plan was to provide BRA “over existing cables without intermediate 

electronics to 99 per cent of customers in urban networks” (Riley et al., 1986, p. 32), but this 

would come later. 

The Outcome 

Although there had been some early scepticism that ISDN was not directed at real customer 

needs (Gale, 1986), in print, at least, it was agreed that the new standards would prove 

beneficial. A number of issues eventually led to waning interest in ISDN. 
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The customers 

For the large business market, the use of ISDN PRA in the public network depended mainly 

on the development of suitable PABXs or other complex user terminals. ISDN standards did 

prove useful for a while in customer premises networks, but the network side mostly developed 

differently, with the rise of the Internet. Multi-site businesses did make use of ISDN BRA 

“almost entirely for intra-corporate communications (eg, semi-permanent connections and 

LAN/WAN connectivity)” (McDonald & Leong, 2001, p. 43). 

In the small business and residential market, ISDN BRA take-up was slow. According to a 

report commissioned by the ACCC, there were only 128,500 active ISDN BRA connections 

(within about 10 million access lines) in 1999 (McDonald & Leong, 2001, Exhibit 3-6, p. 44), 

a decade after launch. It turned out that most customers were not willing to pay for improved 

voice quality. Indeed, later experience showed that many customers were willing to sacrifice 

some voice quality for other desirable attributes, like mobility. Customers were also unwilling 

to pay much, if anything, for additional services, like calling line identity. McDonald and Leong 

(2001) remarked that residential and small businesses “today effectively have no real 

application for ISDN” (p. 43). 

In addition, a fundamental problem turned out to be speed. With the growth of data services 

and the introduction of PCs, it became clear that 64 kbps was not enough. In the days before 

always-on connections, much distributed computing was conducted by passing around “files”: 

a PC could retrieve a file from a main computer, work on it, then pass it back. As files grew, 

the time for file transfer up and down became an issue: for example, a 10 MB file of images 

would take at least 20 minutes – and probably 40 minutes with error-correction overheads – 

to download. It was clear that a future built around 64 kbps voice channels was not going to 

go far. 

The telecommunications providers 

As the data service demands increased and became more complex, the telcos realised that they 

needed more efficient networking. Initially, there was not much they could do for access 

networks, but they could re-engineer their core networks. 

There was a new thread of publications around technologies for core networks, many of them 

under the rubric of “Broadband ISDN” (B-ISDN). Tirtaatmadja & Scott (1990) considered 

combining various packet-switching and transmission technologies. Littlewood (1989) 

described the use of an Australian-developed data protocol. Day et al. (1989) proposed fast 

packet switching. 

The paper by Day & Dorman (1990) emphasised B-ISDN and noted its evolution from ISDN: 
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The drive for Broadband (B-ISDN) standardisation follows essentially the same 

philosophy as that of the Narrowband ISDN (N-ISDN) — to provide a public network 

base which can support a range of integrated services. through a unique customer 

interface and with common customer control and management (Day & Dorman, 1990, 

p. 4). 

They had a warning for the future, however: 

The environment in which B-ISDN is being developed is considerably more uncertain 

than that in which N-ISDN was developed — uncertainty both in future technology 

capabilities and in future market demands for broadband services (Day & Dorman, 

1990, p. 4). 

This was truer than perhaps they realised at the time. 

Cable Television 

In the US, the old Bell System (the main telecommunications provider and network equipment 

manufacturer) was broken up at the beginning of 1984 and the newly “liberated” local Bell 

Operating Companies began eyeing an expansion into cable television (partly in response to 

the Cable TV companies moving into telephony). They had extensive copper access networks 

and they wanted to use them to provide television services at, at least, 1.5 Mbps towards the 

customer. This was well beyond the capabilities of ISDN Basic Rate Access. 

Finally, a requirement — video delivery — had been identified that would push copper access 

to new levels. This would open up new possibilities for the Bell Operating Companies and 

telecommunications providers worldwide, while also delivering new services and features to 

end users. 

There were attempts to integrate digital video into B-ISDN (Scott et al., 1990). While this was 

useful in core networks, the ISDN BRA was soon overwhelmed by the need for greater 

bandwidths. 

The Rise of DSL 

ISDN BRA was the first standardised Digital Subscriber Line (DSL). It used echo cancellation 

and a particular transmission line code to achieve its data stream of 144 kbps. Speeds of 

800 kbps or more could be achieved with this system for lines up to 3 km long (Cioffi, 2011; 

Lechleider, 1989). 

For higher data speeds, the main effect limiting two-way transmission is near-end crosstalk – 

that is, where transmissions from the near end drown out the attenuated signals received from 
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the far end. This can be handled at the exchange end, but is expensive to overcome at the 

customer end (where the cost is not shared). 

One way to ameliorate near-end cross talk at the customer end is to use asymmetric 

transmission – a higher data rate towards the customer and a lower rate towards the network. 

According to Cioffi (2011), even in 1980 it was realised that asymmetric transmission on a 

copper loop may achieve higher speeds, but this was only pursued later in the decade, most 

notably by Joe Lechleider at Bellcore (Lechleider, 1990; 1991). Thus, asymmetric DSL (ADSL) 

was born. 

With ADSL, the copper access was finally unbound from the concept of the 64 kbps voice 

channel. Instead, it became a “bridge to the network of the future” (Walkoe & Starr, 1991). It 

provided a pathway to deliver video services on existing access networks. 

From the 1990s, browsing the World Wide Web and video delivery – both asymmetric services 

– came to dominate the traffic on telecommunications networks. In response, network 

providers pursued network simplification, with end-to-end packet networks using Internet 

protocols being the basis for all service delivery. The ISDN was swept away by a much simpler 

concept, the end-to-end Internet. 

Concluding Remarks 

This paper has resketched the story of the rise and fall of the ISDN concept. It was the last 

hurrah of networks and services built around the idea of a “voice channel”. It was finally swept 

away when it became possible to provide economical and widespread high-speed access 

networks. The Internet came to replace (almost) all public networks. 

The paper reprinted here (Riley et al., 1986) describes some of the complexities of providing 

digital data transmission over copper and exhibits the caution of engineers trying to adapt a 

network built for voice service to a new set of requirements. 

But change is still happening, as Australians know only too well from the constant political 

manoeuvring over the National Broadband Network. As ADSL was starting out, Waring et al. 

(1991) reminded readers that the access future would be on fibre; DSL could provide “a 

graceful transition” to fibre over “at least the next ten years”. As it has turned out, DSL is still 

very much with us 35 years later. (In Australia, DSL provides the actual customer connection 

in “Fibre to the Node”.) 

The widespread use of DSL continues to shape the services on the Internet. There is an 

underlying assumption in service design that the downstream direction (towards the 

customer) has more available bandwidth than the upstream direction (towards the network). 
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This is changing somewhat with the greater symmetry provided by mobile networks and will 

continue to change as service requirements develop. 

As the ISDN saga shows, the customer access network can be both a bottleneck to change and 

a key enabler of renewal. It deserves as much attention as the other parts of network and 

service provision. 
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