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NETWORK SERVICES

PABX INTERCONNECTION OVER ATM AND DQDB

VOICE INTEGRATION BETWEEN
THE MAN AND THE ATM WAN
INFRASTRUCTURE

The objective of the PABX interconnection over two

different network technologies (DQDB and ATM) is to

evaluate the feasibility of the seamless voice integration

between the MAN and the ATM WAN infrastructure.

he integration of the voice over
ATM and DQDB means to provide:
— end-to-end reliable transport mech-
anism and also synchronization for
the 2-Mbps bidirectional constant bit
rate data stream generated from the
PABXs that manage the single phone
calls
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—a common communication protocol
between the two PABXs connected
to the MAN and the ATM network
that operates transparently to the
network technologies (Q-Sig, Euro-
ISDN protocol)

Voice transport
and synchronization

Transport over ATM

The constant bit rate (CBR) stream
from a PABX through a 2-Mbps TDM
E1 interface in the ATM service multi-
plexer, thatimplements an ATM Adap-
tation Layer AAL1 is segmented into
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cells and transmitted into the ATM
network with timing information
about the source clock for the com-
mon synchronization PABX to PABX.

Currently two clock synchronization

methods are defined:

—the SRTS (synchronous residual time
stamp) method [1], which allows to

synchronize a service clock between
sender and receiver based on a net-
work clock that is common to both
sides

—the adaptive clock mechanism that
allows to transmit clocking informa-
tion transparently and not explicitly
from the sender to the receiver. In
this case, the receiving E1 card runs
its own transmission clock and tries
to keep the fill level of the ATM cell
reception buffer at an average value
by adapting the speed of this clock.

Actually, most of the ATM service
multiplexer (ATM SMUX) E1 interfaces
do not support the SRTS method and
implement only the adaptive clock
mechanism.

Taking into account the previous con-
sideration, the general concept to
maintain a common clock between

CLOCKING CONCEPT

ATM
Network

Clocks are transparently
transported trough the
TM networ

PABX 2

7

Fig. 1. Plesiochronous clocking concept with master-slave PABXSs.
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DQDB MAN

Fig. 2. MAN/ATM: direct solution.

two ATM SMUX E1 interfaces linked
via an ATM WAN and also between an
E1 interface and the connected PABX
can be formalized as follows.

One PABX acts as the clock master
(Fig. 1), and the E1 card connected to
it passes the clock transparently
through the ATM network with the
adaptive clock method recovered by
the other E1 card and used to
synchronize the link to the second
PABX. This second PABX

—acts as a clock slave and transmits
with the clock of the received signal
- may have its own transmission clock

The backwards link is then clocked in
analogy to the forward link.

It should be noted that actually the
ATM technology (PVC) transports the
entire 2-Mbps CBR stream and does
not support fractional E1 single-
channel switching approach, more in-
teresting and optimized for the band-
width.

Transport over DQDB

The MAN DQDB transparently trans-
ports the 2-Mpbs CBR data stream gen-
erated from the PABX. The clocking
for the entire network is provided ex-
ternally on a source clock that can act

ComTEC 9/10 1996

DIRECT SOLUTION

physical
concatenation

ATM Network

PVC

as a reference clock also for the mas-
ter PABX.

Interworking ATM/DQDB

If two PABXs can be connected via an
ATM WAN network and also through
a MAN DQDB, the next logical step is
the interconnection of the two PABXs
over ATM and DQDB.

Direct solution
A first and more intuitive approach to

guarantee this network interworking
is to set up an independent E1-to-E1
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logical connection (PVC) on both the
MAN and the ATM networks and a di-

rect concatenation of one E1 interface
on the ATM with one on the DQDB, so
that both are viewing each other as
the PABX (Fig. 2).

The clocking concept for this inter-
working configuration can be pre-
sented as a combination of the ATM
and the MAN-DQDB concept.

We connect the DQDB to the master
PABX and the ATM to the slave (Fig. 3).
The MAN requires a stable clock
source. If the input signal is used for
this, the master side guarantees an
original signal with minimum jitter. If
an external source is used, it can also
be used as a clock reference for the lo-
cal PABX.

Practical experiences demonstrate
that there is no change if the master
PABX and the DQDB have the same
clock reference or if the master PABX's
E1 signal serves as clock reference for
the MAN.

Gateway solution

A second, more realistic and less com-
plex approach is the use of a gateway
PABX that controls the access to each
of the two networks: MAN and ATM
and allows to set up any desired con-
nection on the PABX level (Fig. 4).

The solution avoids to create a direct
physical link through the MAN and the
ATM. This means that the problem of
passing from one network to the oth-
er is completely shifted from a net-
work interworking to PABX switching.

Conclusion

Voice CBR E1 services on ATM and on
DQDB are transparent to each other

Fig. 3. MAN-ATM clock-
ing concept.

MAN-ATM CLOCKING CONCEPT

External reference clock

DQDB MAN

Clocks are transparently
transported trough the
\TM networ

E1 PABX 2

|\ ATM Network /|
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e s e g L T 5 o S R G e R e A S and COUld «therefore be combined eas-

GATEWAY SOLUTION ily to offer a seamless voice integra-
tion. The more realistic solution for a
PABX interconnection realization over
DQDB and ATM is the gateway PABX
solution that reduces the problem to a
pure PABX networking, independent
from the network technologies.

DQDB MAN ATM Network

PVC
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TVA-Durchschaltung via ATM und DQDB
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Alle reden von neuen Arbeitsmodellen.
Wir reden von der 168-Stunden-Woche.

Wer von 9 bis 5 erreichbar ist, bleibt im Geschaft. Wer

24 Stunden am Tag erreichbar ist, besitzt ein Ascotel
ISDN-Telekommunikationssystem mit Ascom Call

Center. Und macht damit ein gutes Geschéaft. Das

Ascom Call Center erledigt je nach Unternehmens-

bedurfnissen samtliche Routinearbeiten der Telekom-

munikation ganz von allein. Anrufe werden

sicher verteilt, aufgezeichnet und automa-

tisch beantwortet. Selbst Bestellungen

& - werden rund um die Uhr entgegenge-

Ascom “ e nommen. Und samtliche Telefon-,
Gall cenyar ' ; Fax- und E-mail-Mitteilungen errei-
chen den Empfanger tberall auf

der Welt. So zahlt sich ein Ascom Call Center gleich dreifach
aus: Die Mitarbeiter werden entlastet, die Kunden sind zu-
frieden und die Leistungsfahigkeit des Unternehmens wird
optimiert. Gerade Klein- und Mittelbetriebe sichern sich
damit entscheidende Wettbewerbsvorteile. Und falls Sie
sich jetzt einen Informationsvorsprung sichern méchten,
rufen Sie uns am besten gleich an.

Ascom Business Systems AG

Ziegelmattstrasse 1, CH-4503 Solothurn

Tel. +41 65 24 24 44, Fax +41 65 21 00 21

ab 1.11.96: Tel. +41 32 624 21 11, Fax +41 32 626 00 21
Internet: http://www.ascom.com/ascotel

Ascotel Telekommunikationssysteme: ASCOM denkt weiter.
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