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(57) The communications terminals (KE1, ..., KEn) are connected to the packet-oriented communications network (IP-
KN) by a transter unit (IP-HUB). The exchange (PBX) 1s connected to said packet-oriented communications network
(PBX) by a connecting unit (AE). A data format consisting of substructural elements (SE) 1s established for
transmitting data between the exchange (PBX) and the communications terminals (KEI, ..., KEn). In order to transmat
data via the communications network (IP-KN), the data to be transmitted 1n the form of substructural elements (SE) are

inserted into data packets (IP-P) at the sending end. The substructural elements (SE) are then extracted from these data
packets (IP-P) at the recerving end.
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Abstract

Method for connecting communication terminals to a

switching system via a communication network

The communication terminals (KE1, ..,KEn) are
connected to the packet-oriented communication network
(IP-KN) wvia a hub (IP-HUB) and the switching system
(PBX) 1s connected to the packet-oriliented communication
network (IP-KN) via an access unit (AE). A data format
formed of substructural elements (SE) 1s set up for a
data transmlission between a swilitching system (PBX) and
the communication terminals (KE1l,..,KEn). The data to be
transmitted 1n the form of substructural elements (SE)
are inserted into data  packets (IP-P) at the
transmitter end for a data transmission via the
communication network (IP-KN) . The substructural
elements (SE) are extracted from the received data

packets (IP-P) at the receiver end.

Figure 1
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Description

Method for connecting communication terminals to a

switching system via a communicatlion network

There 1s 1n modern communication technology an
ever—-increasing demand for broadband transmission of
information such as, for example, of still and moving
plctures in video telephone applications or,
respectively, of large volumes of data on the so-called
Internet. As a result, the significance of transmission
technologies for high or wvariable data transmission
rates (greater than 100 MBit/s) which take into account
both the requirements o©¢f the data transmission (high
speed at variable transmission bilit rate) and the
regquirements of volce data transmission (maintenance of
time correlations 1in the case of a data transmission by
a communication network) 1s 1increasing. The so-called
asynchronous transfer mode (ATM) 1s a known data
transmission method for high data speeds which
additionally meets the requirements of volce data
transmission.

This requires, 1in particular, broadband data
transmission right up to the communication end poilnt
area, i.e. from the transmitting communication terminal
to the receiving communication terminal that 1s
frequently <called end-to-end transmission 1n  the
literature. The consequence 1s that the number of so-
called ATM-capable communication terminals, 1.e. of
communication terminals which support the ATM data
format for a transmission of data between communication
terminals and the switching system associated with the
communication terminal, rises steeply.

If such ATM-capable communication terminals are
connected to a switching system not directly but via a
non-ATM-oriented communication network, for example due
to a large distance between the communication terminal

and the switching system associated with the
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before any transmission of data via the communication
network. If this communication network 1s a data
network which frequently already exists 1n companies
and i1n which, preferably, Internet protocols (IPs) are
used such as, for example, the so-called “Ethernet” or
the so-called “Tokenring”, the transmission of data to

be transmitted i1n a voice call will take place via such

an IP-oriented communication network 1in accordance wilith

the Realtime Transport Protocol (RTP) according to ITU-

T (International Telecommunication Union) Standard
H.225.0.

If compressed volce data are transmlitted - as
used, for example, 1in mobile radio - these compressed

voice data must be decompressed at the transmitter end
before they are transmitted via the IP-oriented
communication network, converted 1nto the IP data
format according to the RTP protocol and then
recompressed for the transmission. Furthermore, the
data must be decompressed at the receiver end,
converted 1into the original data format and then
recompressed for the further transmission. This
frequent compression/decompression of the voice data
leads to a corruption at the receiver end of the voice
data originally transmitted which may be audible and
can thus be sensed to be disturbilng.

It 1is the object of the following 1invention to
specify a method by means of which volice data
transmission via an IP-oriented computer network 1s
made possible without loss of voice quality.

According to the invention, the object 1s
achieved by means of the features of claims 1 and £,
respectively.

To provide a better understanding of a data
transmission between an ATM--capa‘ble communication
terminal and a switching system associated with the

communication terminal, 1t appears to be
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necessary first of all to discuss known principles
again 1n greater detail.

A data transmission betwéen an ATM-capable
communication terminal and a switching system
assoclated with the communication terminal - frequently
called Home PBX of the communication terminal 1n the
literature - usually takes place on the basis of so-
called CPS (Common Part Sublayer) packets - called
substructural elements SE 1n the text which follows -
according to the so-called ATM adaptation layer AAL-
Typ2. In this arrangement, the ATM adaptation layer AAL
provides an adaptation between the format of the ATM
layer (layer 2) and the network layer (layer 3) of the
OSI (Open System Interconnection) reference model.

A substructural element SE 1s composed of a 3-
byte-long <cell header SH and a payload area I of
variable length (0 to 64 bytes). The cell header of a
substructural element SE, 1in turn, 1is subdivided into
an 8-bit-long channel identifier CID, a o6-bit-long
length indicator LI, a 5-bit-long user-to-user
indication UUI and a 5-bit-long <cell header error
control HEC.

A significant advantage of the method according
to the invention consists 1n that the data packed 1into
substructural elements can be transmitted
transparently, 1.e. 'without processing via the IP-
oriented communication network and there 1s thus no
compression/decompression and conversion according to
the RTP protocol at the transmitter and receliver end.

A further advantage of the method according to
the invention consists in that, by substructuring the
data packets set up for a data transmission via the IP-
oriented communication network into so-called

substructural elements,
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data allocated to different communication terminals can
be transmitted within a data packet.

Advantageous further developments of the
invention are specified in the subclaims.

An advantage of embodiments o©f the 1invention
defined in the subclaims consists, among other things,
in that due to the transmission of an 1individually
adjustable number of payload bytes associated with a
voice link in a substructural element of a data packet,
a data transmission with a wvariable transmission rate
can be implemented. This makes 1t possible to use
compression algorithms which generate a varilable
datastream without corruption of the information, from
a continuous datastream 1n dependence on the redundancy
existing in the data to be transmitted.

A further advantage of embodiments of the
invention defined 1in the subclaims consists 1in that,
due to the definition of the first payload segment of a
data packet as a pointer which designates the start
address of a first substructural element located 1n the
payload area of the data packet, 1t 1s possible to
synchronize transmitter and receiver 1n a simple manner
when one or more data packets are lost.

In the text which follows, an exemplary
embodiment of the invention will be explained 1n
greater detail with reference to the drawing, in which:
Figure 1: shows a structure diagram for the

diagrammatic representation of communication
terminals connected to a switching system via

an IP-oriented communication network;
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Figure 2: shows a structure diagram for the dia-
grammatic representation of IP data packets
subdivided 1into substructural elements in
accordance with a first conversion mode;

Figure 3: shows a structure diagram for the dia-
grammatic representation of IP data packets
subdivided into substructural elements 1in
accordance with a second conversion mode.

Figure 1 shows a diagrammatic representation of

a switching system PBX (Private Branch Exchange) which

1s connected to an IP (Internet Protocol) oriented

communication network IP-KN via an access unit AE.

Examples of data networks 1n which IP protocols are

preferably used are the so-called ‘Ethernet’ according

to IEEE (Institute of Electrical and Electronic
Engineers) Standard 802.3 or the so-called ‘Tokenring’
according to IEEE Standard 802.5. Furthermore, IP HUBs
IP-HUB - frequently called ‘Hub’ 1in the literature -
are connected to the IP-oriented communication network
IP-KN. The IP hubs are connected to the IP-oriented
communication network IP-KN via further access units
AE. The IP hubs IP-HUB additionally have subscriber
interfaces TSS for connecting communication terminals
to the IP-oriented <communication  network IP-KN.
Communication terminals KE1,..,KEn, which are connected
to an IP hub IP-HUB via the subscriber 1interfaces TSS
are shown by way of example.

A data transmission between the communication
terminals KE1,..,KEn and the switching system PBX
usually takes place on the basis of substructural
elements SE according to the so-called ATM adaptation
layer AAL-Typ2. For a data transmission between the
communication terminals KE1l,..,KEn and a switchilng
system PBX via the IP-oriented communlcation network
IP-KN, a bi-directional conversion takes place between
the data format formed from substructural elements SE
and the data format of the IP-oriented communication

network IP-KN due to the access units AE
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in accordance with two different conversion modes which
will be explained 1n greater detail below.

Figure 2 shows a diagrammatic representation of
IP data packets IP-P, subdivided 1nto substructural
elements SE, according to a first conversion mode. An
IP data packet IP-P 1s composed of a packet header H
and a payload field with a variable length of 1 - 65536
bytes. In the packet header H, switching data such as,
for example, the destination address and the original
address of an IP data packet 1IP-P are essentlally
stored.

A substructural element SE 1s composed of a
3-byte-long cell header SH and a payload area I of
variable length (0 to 64 bytes). The cell header of a
substructural element SE, 1in turn, 1s subdivided 1into
an 8-bit-long channel 1identifier CID, a 6-bit-long
length indlcator LI, a 5-bit-~long user-to-user
indication UUI and a 5-bit-long cell header HEC. The
channel identifier CID provides a possibility of
allocating a substructural element SE to a certailn
connection via the IP-oriented communication network
IP-KN and thus to transmit data associated with
different communication terminals KE1,..,KEn 1in an 1IP
data packet. The 1length indicator LI provides a
possibility of defining a payload area I of variable
length SO that a volce connection between a
communication terminal KE1,..,KEn and the switching
system PBX can be implemented with variable
transmission  Dbit rate. This enables compression
algorithms which generate a variable datastream without
corruption of the information from a continuous
datastream in dependence on the redundancy existing 1n
the data to be transmitted, to be used 1n the

communication terminals KE1,..,KEn.
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According to the first conversion mode, the
substructural elements SE are 1inserted into the payload
field of an IP data packet IP-P 1n such a manner that
the first byte of the payload field 1s occupied by a
cell header SH of a substructural element SE and the
last byte of the payload field ends with the last byte
of a substructural element SE. This means that the
length of the paylcad field of an IP data packet IP-P
is selected 1n such a manner that one or more
substructural elements SE are transmitted completely 1in
an IP data packet IP-P. By way of example, two
substructural elements SE1, SEZ2 are transmitted
completely 1n a first IP data packet IP-P and one
substructural element SE3 1s transmitted i1n a second IP
data packet IP-P in the figure.

In the case where one or more IP data packets
IP-P have been lost, for example due to a transmission
error, a synchronization between transmitter and
receilver 1is possible by means of the length indicator
LI of the first substructural element SE transmitted 1in
the payload field of an IP data packet IP-P since the
position of any further substructural elements SE which
may be arranged in the payload field can be determined
from this length indicator LI.

Figure 3 shows a diagrammatic representation of
IP data packets IP-P subdivided 1nto substructural
elements SE according to a second conversion mode.
According to the second conversion mode, substructural
elements SE can also be distributed over payload fields
of a number of IP data packets IP-P. 3Shown by way of
example for the substructural element SEZ 1n the
figure. The consequence of this is that 1t 1s no longer
mandatory that the payload field of an IP data packet
IP-P must begin with a cell header SH of a
substructural element SE so that, when one or more 1P
data packets are lost, synchronization of transmitter
and receiver by means of the length indicator LI of a

substructural element SE is no longer possible.




10

15

20

25

30

35

CA 02345754 2001-03-28

GR 98 P 2841

- 8 =

For this purpose, the first byte of the payload
field of an IP data packet IP-P 1s defined as pointer
Z. Thus, the substructural elements SE are only
transmitted with the second byte of the payload field
cf an IP data packet IP-P. This pointer Z specifies the
start address of the first substructural element SE,
the cell header SH of which 1s located in the payload
field of an IP data packet IP-P. This polinter Z can
thus be used for restoring the synchronization between
transmitter and receiliver.

During a data transmission from a communication
terminal KEI1,..,KEn to the switching system PBX, the
data to be transmitted are transmitted by the
communication terminal KEl,..,KEn 1in the form of
substructural elements SE to the IP hub IP-HUB
assocliated with the communication terminal KEI1,..,KEn.
The substructural elements SE are inserted into data
packets IP-P 1n accordance with the first or second
conversion mode, respectively, 1n the access unit AE of
the IP hub IP-HUB, the data packets IP-P exhibiting the
IP address of the access unit AE associated with the
switching system PBX 1n the packet header H. After
that, the data packets IP-P are transmitted via the IP-
oriented communication network IP-KN to the access unit
AE associated with the switching system PBX. This
access unlit AE extracts the substructural elements SE
contained in the received data packets IP-P and
forwards the extracted substructural elements SE to the
switching system PBX.

During a data transmission from the switching
system PBX to a communication terminal KE1,..,KEn, the
data to be transmitted are transmitted by the switching
system PBX 1in the form of substructural elements SE to
the access unit AE associated with the switching system
PBX. In the access unit AE, the substructural elements

SE are inserted into data packets IP-P 1n accordance
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with the first or, respectively, second conversion
mode, the data packets IP-P exhibiting in the packet
header H the IP address of the IP hub IP-HUBR associated
with the
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communication terminal KEI1,..,KEn. The data packets IP-P
are then transmitted via the IP-oriented communication
network IP-KN to the IP hub IP-HUB addressed. In the
access unit AE of the IP hub IP-HUB, the substructural
elements SE contained 1n the received data packets IP-P
are extracted and forwarded to the corresponding
communication terminal KE1l,..,KEn by means of the
channel 1identifier CID stored 1n the substructural
elements SE.

Due to the transmission of data combined i1n the
substructural elements SE 1n accordance with the ATM
adaptation layer AAL-Typ2 via the IP-oriented
communication network IP-KN, there 1s no bi-directional
conversion between the data format structured 1into
substructural elements SE and the RTP data format
normally used for transmitting voilice data via the IP-
oriented communication network IP-KN. In addition, the
associated compression/decompression of the data does
not take place either. Thus, an end-to-end transmission
of voice data based on substructural elements SE via an
IP-oriented communication network IP-KN 1s possible
without loss of vocice quality due to multiple
compression and decompression of the voice data to be
transmitted since the voice data are transmitted
transparently, i.e. without processing in the
substructural elements SE via the IP-oriented

communication network IP-KN.
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Patent claims
1. A method for transmitting data from
communication terminals (KE1l, .., KEn) via a packet-

oriented communication network (IP-KN) to a switching

system (PBX), the communication terminals (KEL1,..,KEn)

being connected to the packet-oriented communication
network (IP-KN) via at least one hub (IP-HUB) and the
switching system (PBX) via an access unit (AE), a data
format formed of substructural elements (SE) belng set

up for a data transmission between the switching system

(PBX) and the communication terminals (KE1,..,KEn),

in which a communication terminal (KE1,..,KEn) transmits
the data to be transmitted in the form of substructural
elements (SE) to the hub (IP-HUB) which inserts the
substructural elements (SE) into data packets (IP-P)
and the access unit (AE) extracts the substructural
elements (SE) from the received data packets (IP-P) and
forwards the extracted substructural elements (SE) to

the switching system (PBX).

2 . The method for transmitting data from a
switching system (PBX) via a packet-oriented
communication network (IP-KN) to communication
terminals (KE1, ..., KEn), the communication terminals

(KELl,..,KEn) Dbeing connected to the packet-oriented
communication network (IP-KN) via at least one hub (IP-
HUB) and the switching system (PBX) via an access unit
(AE), 1n which a data format formed of substructural

elements (SE) 1s set up for a data transmission between

the switching system (PBX) and the communication
terminals (KE1l,..,KEn),

1n which the switching system (PBX) transmits the data
to be transmitted 1n the form of substructural elements
(SE) to the access unit (AE) which 1nserts the
substructural elements (SE) into data packets (IP-P),

and
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in which the hub (IP-HUB) extracts the substructural
elements (SE) from the received data packets (IP-P) and
forwards the extracted substructural elements (SE) to
the corresponding communication terminal (KE1,..,KEn).

3. The method as <claimed in claim 1 or 2,

characterized 1in that the data packets (IP-P) are

structured as IP (Internet Protocol) data packets.

4, The method as claimed in one of the preceding
claims, characterized 1n that the substructural
elements (SE) 1n each case exhibit a cell header (SH)
in which a channel identifier (CID) for designating an
association of the substructural elements (SE) with a
communication terminal (KE1l,..,KEn) 1s stored and in
which a length indicator (LI) for specifying the number
of payload segments transmitted in a substructural

element (SE) 1s stored.

5. The method as claimed in one of the preceding
claims, characterized 1n that the substructural
elements (SE) are structured according to the ATM

(Asynchronous Transfer Mode) data format in accordance

with a convention known as second ATM adaptation layer

AAL-TypZ2.

6. The method as claimed 1in one of the preceding
claims, characterized 1n that, for the data
transmission, the substructural elements (SE) are

arranged 1n a payload area of a data packet (IP-P) in
such a manner that a substructural element (SE) begins
1n a segment defined as the first payload segment of
the IP data packet (IP-P).
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7. The method as claimed in one of claims 1 to 5,

characterized 1in that, 1in a segment defined as the

first payload segment of an IP data packet (IP-P), a

pointer (2) 1is defined by means of which the start

address of the first substructural element (SE) located

in the payload area of an IP data packet (IP-P) 1is
designated.

Fetherstonhaugh & Co.
Ottawa, Canada
Patent Agents
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