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(57) ABSTRACT 

In a telecommunication system comprising a telephone 
exchange (LE), an access node connected to the 
telephone exchange via a standard V5 interface and a data 
network (DN), a procedure for setting up a direct data 
connection between the access node and the data network 
from a terminal device. According to the invention, a data 
network subscriber is created in the access node (AN), and 
when the data network subscriber starts call setup, this is not 
signalled to the local exchange (LE) according to the normal 
V5 practice. The data network subscriber’s call setup request 
is handled locally in the access node, where also a dial tone 
is generated for the data network subscriber. A data connec 
tion between the data network subscriber and the data 
network is set up directly from the access node on the basis 
of the dialling given by the data network subscriber. 
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METHOD FOR TRANSMITTING DATA TRAFFIC 
IN A TELECOMMUNICATIONS SYSTEM 

[0001] The present invention relates to a procedure as 
de?ned in the preamble of claim 1 for the switching of data 
traf?c in a telecommunication system. 

[0002] In prior art, at least two methods are known that 
can be used to connect a subscriber to a local exchange, by 
connecting the subscriber via a subscriber line directly to the 
local exchange or to a subscriber module connected to it, or 
by connecting the subscriber to the local exchange via a 
separate access network. 

[0003] Open interfaces V5.1 and V5 .2 between an access 
network, preferably an access node, and a local exchange are 
de?ned in the ETSI (European Telecommunications and 
Standards Institute) standards of the ETS 300 324 and ETS 
300 347 series. AVS interface enables subscribers belonging 
to a physically separate access network to be connected to a 
telephone exchange using a standard interface. The V5.2 
interface between an access node and a telephone exchange 
is a concentrator interface. The reservation and/or connec 
tion of the transmission path is performed in accordance 
with the standard by using the BCC protocol. To do this in 
practice, the BCC protocol component in the local exchange 
scans and speci?es a free time slot in the VS interface and 
then transmits a reservation message to the protocol com 
ponent in the access node. The protocol component in the 
access node acknowledges receipt of the message. 

[0004] Connections to narrow-band data networks, espe 
cially the Internet, are mainly effected via a telephone 
network using switched ISDN or PSTN connections (Inte 
grated Services Digital Network; Public Switched Tele 
phone Network). The structure of access networks has been 
developed by teleoperators on the basis of the so-called 
ZigZag topology. The capacity of access networks is 
designed on the basis of an estimated average telephone 
usage (average call duration, allowed congestion). 

[0005] The switching of data traf?c via the telephone 
network presents new challenges regarding the use of capac 
ity. When an Internet connection is set up via the telephone 
network using a switched ISDN connection, the duration of 
the connection and the amount of data transmitted via the 
connection differ signi?cantly from a normal voice connec 
tion. For this reason, collisions may occur and bottlenecks 
may be formed in remote concentrator units and local 
exchanges, hampering the switching of telephone and data 
traf?c. A component particularly susceptible to become a 
bottleneck is the concentrated V5.2 interface between the 
access node and the local exchange, because its capacity has 
been de?ned on the basis of normal telephone traf?c. 

[0006] Based on the V5 standard, a connection to the 
Internet set up via a switched ISDN or PSTN link is, like a 
normal call, ?rst connected to the telephone exchange and 
further from the telephone exchange to the Internet or other 
data network or to a remote access unit (RAS, Remote 
Access Server) connected to it, which may be located in a 
service provider’s station. The remote access unit terminates 
the ISDN/POTS call setup, takes care of checking the rights 
relating to call setup and carrying out other corresponding 
measures before the call is connected to the Internet. 

[0007] If many subscribers connected to the access node 
set up a connection to the remote access unit, a situation 
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likely to result is an overload on the V5.2 interface. When 
this is the case, calls from other subscribers connected to the 
access node may be congested and fail to be set up. An 
expedient proposed as a solution to this problem is to set up 
a direct connection from the access node to the remote 
access unit. However, the problem is that such a connection 
is not supported by the V5 standard, which means that 
several independent and mutually incompatible methods are 
used to set up the connection. Moreover, the operator 
encounters problems in trying to adapt different manufac 
turers’ implementations to each other. In normal telephonic 
calls, when the subscriber starts a call, the access node sends 
a call start signal via the V5 interface to the local exchange, 
and the local exchange controls the call process, connects 
the dial tone, receives the dialling, takes care of the meter 
ing, etc. In the case of Internet calls, the access node must 
handle the routing of the call to the data network indepen 
dently without the local exchange participating in it. 

[0008] The object of the present invention is to eliminate 
the drawbacks described above. 

[0009] A speci?c object of the present invention is to 
produce a new type of procedure and system in which data 
connections from subscribers connected to an access node 
can be set up without congesting the normal telephone 
network and telephone service. 

[0010] Another object of the present invention is produce 
a simple arrangement for improving the capacity of a 
telephone network especially to meet the needs of data 
communication over the telephone network, an arrangement 
that can be easily implemented using existing standardised 
technology. 
[0011] A further object of the present invention is to 
disclose an arrangement for establishing a data connection 
that is applicable for all subscriber types, such as those using 
ISDN and POTS technology. it is also an object of the 
invention to enable an existing telephone network, espe 
cially an access network, to be updated so as to improve its 
support for data connections using normal telephone net 
work operation control commands without any complex 
changes in systems or software. 

[0012] As for the features characteristic of the invention, 
reference is made to the claims. 

[0013] A telecommunication system preferable in respect 
of the invention comprises a telephone exchange, an access 
node connected to the telephone exchange via a standard V5 
interface, and a data network, such as the Internet network 
or equivalent. Moreover, an embodiment of the system may 
comprise a remote access unit (RAS, Remote Access Unit), 
disposed eg between the access node and the Internet. In 
this case, the procedure of the invention allows a direct data 
connection to be set up between the access node and the data 
network from a terminal device connected to the access 
node. There may be a number of direct connections from the 
access node to the data network and/or remote access unit. 

[0014] According to the invention, a data network sub 
scriber is created in the access node, and when the data 
network subscriber starts call setup, this is not signalled to 
the local exchange according to the normal VS practice. 
Further, the signalling of the data network subscriber, of 
which there may be more than one, is primarily handled in 
the access node. This means that the call setup request is 
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handled locally in the access node, Where also a dial tone is 
generated for the data network subscriber. Based on the 
dialling given by the data netWork subscriber, a data con 
nection betWeen the data netWork subscriber and the data 
netWork is set up directly from the access node. HoWever, if 
the subscriber dials an external line code or equivalent, then 
the call setup request Will be transmitted to the local 
exchange in the normal manner. 

[0015] As compared With prior art, the invention has the 
advantage that the procedure of the invention is applicable 
to all subscriber lines (POTS, ISDN) that use a circuit 
sWitched service. As the subscriber signalling of data net 
Work or Internet subscribers is alWays primarily handled by 
the access node and sub5 scriber signalling is only trans 
mitted to the local exchange after the analysis of a normal 
call code or pre?x or an external line code, ordinary sub 
scribers created in the access node can act just as before, in 
other Words, they need not use an ‘external line’ code When 
making a call. The signalling of ordinary subscribers is not 
handled in the access node, but it is passed transparently and 
directly to the local exchange in accordance With the VS 
speci?cations. 
[0016] Subscribers can easily be converted into Internet 
subscribers because only operation control commands are 
needed, provided that a link from the access node to the 
Internet netWork has been built. In addition, no neW cables 
need to be installed for the data netWork subscriber. 

[0017] The solution of the invention reduces the load on 
the local exchange and transmission links. Moreover, the V5 
interface is a standard interface and this solution does not 
require the local exchange to have any special functions 
because the local exchange takes no part in data calls beyond 
receiving a signal indicating that the subscriber is busy. The 
local exchange is noti?ed of the non-availability of the 
subscriber by existing methods, such as the Control protocol 
of the V5 interface. HoWever, the VS standard does not in 
itself cover or support a sWitched data call from the access 
node. The subscriber can go on using all the existing 
functions and he/she need not get a second telephone line for 
the Internet. In addition, the subscriber may still set up eg 
a modem connection via the normal telephone netWork. 

[0018] A further advantage provided by the invention is 
that, for an Internet subscriber, the only difference to the old 
line is that, When making a telephone call to the ordinary 
telephone netWork, he/she must dial a normal-call code or an 
external-line code before the telephone number to get the 
dial tone generated by the local exchange and to have the 
call set up normally via the VS interface. 

[0019] From the operator’s point of vieW, the invention 
provides the advantage that savings are made as resources 
are not reserved because of Internet traf?c. In addition, the 
same access node may contain subscriber lines of more than 
one Internet operator. 

[0020] In an embodiment of the present invention, a 
request from a data netWork subscriber for the setup of a 
voice call and/or data connection is analysed and, if it is 
discovered that the data netWork subscriber is setting up a 
data connection to a data netWork, then the group sWitch of 
the access node is instructed to set up a data connection 
using a link betWeen the access node and the data netWork. 

[0021] In a preferred case, after the data netWork sub 
scriber has been connected to the data netWork, the local 
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exchange is sent a signal indicating that the data netWork 
subscriber is busy. Thus, the local exchange is able to keep 
a record of the status of the data netWork subscribers 
connected to the access node and is therefore able to act in 
an appropriate manner in any given situation. Further, after 
the data netWork subscriber has disconnected a data con 
nection to a data netWork, the local exchange is sent a signal 
indicating that the data netWork subscriber is available. 
These signals can be given eg using the normal V5 inter 
face signalling protocol, such as the Control protocol. 

[0022] If a data netWork subscriber is setting up a normal 
voice call, then the data netWork subscriber’s call setup 
request is provided With a pre?x, generally a selection 
entered via the terminal device, by Which the access node 
identi?es the call as a normal call. Based on the pre?x, a 
notice about the data netWork subscriber’s call setup request 
is sent to the local exchange, Which starts call control in a 
manner consistent With the VS speci?cations. 

[0023] In the folloWing, the invention is described by the 
aid of preferred embodiments by referring to the attached 
draWing, in Which 

[0024] FIG. 1 is a diagram representing a telephone 
netWork in Which the procedure of the invention can be 
applied; and 

[0025] FIG. 2 is a diagram representing the connections in 
an access node and a local exchange that are essential in the 
procedure of the invention. 

[0026] The telephone netWork presented in FIG. 1 com 
prises a local exchange LE and an access node AN con 
nected to it via a V5.2 interface. Connected to the access 
node AN are tWo terminal devices T1 and T2. The ?rst 
terminal device T1 is connected to a subscriber line (POTS; 
Plain Old Telephone System) supporting conventional tele 
phony and it may consist of a computer and an ordinary 
modem connected to it. The second terminal device T2 is 
connected to a subscriber line supporting ISDN technology 
and it may also consist of a computer and an ISDN-TA 
adapter connected to it. Also, an ISDN router may be 
connected to the ISDN line to connect a local netWork or 
equivalent via the telephone netWork to another data net 
Work. A data connection DC is provided directly from the 
access node AN to the remote access unit RAS, Which is 
disposed betWeen the telephone exchange LE and the data 
netWork DN. 

[0027] In prior art, calls to be connected from the ?rst and 
second terminal devices to a data netWork, such as the 
Internet IP, have been set up via the access node AN and the 
local exchange LE. The connection betWeen the telephone 
exchange ISDN, POTS and the data netWork IP has been 
matched by means of a remote access unit RAS. In addition, 
the remote access unit may have contained functions relating 
to billing and the identi?cation of the subscriber requesting 
call setup. Data traf?c, being considerably heavier than 
telephone traf?c, has caused congestion of the V5.2 interface 
betWeen the access node AN and the local exchange LE. 

[0028] Referring to FIG. 2, a more detailed description 
Will noW be given of the components in the access node AN 
and local exchange LE that are essential to the invention and 
are shoWn in the ?gure. The access node comprises a group 
sWitch SW and subscriber lines PSTN LC and ISDN-BA LT 
connected to it. There may be more subscriber lines con 
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nected to the access node than those presented in the ?gure. 
The group sWitch SW is controlled by a Resource Manager 
comprised in the access node AN. Associated With the 
Resource Manager are the protocol objects PSTN, BCC 
controlling the V5.2 interface. 

[0029] The ISDN signalling to be transmitted over the 
V5.2 interface is only packed in “envelopes” (envelope 
function) and sent in envelopes over the interface, to be 
unpacked in the local exchange; thus, the actual call control 
in ISDN connections is effected in accordance With the 
ISDN protocol, controlled by the local exchange. The V5.2 
interface signalling is adapted by a matching function, 
Mapping, to make it correspond to the other types of 
signalling (PSTN) used in the telephone netWork. Corre 
spondingly, the local exchange contains the same functions 
and protocol objects as the access node. 

[0030] It is further pointed out that structural blocks 
presented in FIG. 2 that are not mentioned here are consis 
tent With the normal V5 standard; as for these blocks, 
reference is made to said standard. 

[0031] The basic idea of the invention Will noW be 
described. In the access node, Internet customers Who 
mainly use their subscriber line for Internet connections are 
de?ned as data netWork subscribers. In this example, the 
subscriber lines associated With the tWo terminal devices T1 
and T2 have been de?ned as data netWork subscribers in the 
access node AN, so When they start a call, the access node 
Will not send a start signal to the local exchange LE 
according to the normal V5 standard, but instead it Will 
sWitch on a data call dial tone itself and start receiving the 
dialling given by the subscriber. 

[0032] The access node AN directs the call to the Internet, 
ie to a certain data port provided in the access node, on the 
basis of information obtained from the subscriber line (sig 
nalling). This information may be obtained eg from push 
button dialling transmitted by the terminal device, from 
ISDN signalling or from a teleservice request (hot line or the 
like). A data connection to the data port can be established 
via a separate link betWeen the access node and the remote 
access unit. This link may be eg an ISDN system line 
ISDN-PRA. 

[0033] When the data netWork subscriber is busy With a 
data call, the access node AN, using VS signalling, informs 
the local exchange that the subscriber is temporarily unable 
to receive normal telephone calls. Upon termination of the 
data call, the AN releases the subscriber in the LE, Where 
upon the subscriber can again receive incoming calls as 
normal. 

[0034] On the other hand, if an Internet customer Wishes 
to make a telephone call to the normal telephone netWork, 
the customer Will ?rst dial an ‘external line’ code (eg ‘0’), 
Whereupon the access node AN Will set up a connection to 
the local exchange LE as in the case of a normal outgoing 
call. In this case, the customer Will receive from the local 
exchange LE another dial tone, one associated With tele 
phone calls, Whereupon the customer can make a normal 
call. 

[0035] Let it be further noted that, in the solution of the 
invention, the billing for the connections can be effected 
using eg monthly charges, unless a time charging system is 
built into the access node AN. Internet operators can use 
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their oWn systems for billing for services and for authenti 
cation and identi?cation of subscribers, eg in the remote 
access unit RAS. HoWever, a subscriber-speci?c identi?er, 
eg the calling subscriber number, must be stored in the 
access node AN, Which Will send it to the Internet at the start 
of a data call. The Internet operator can identify its custom 
ers by this identi?er. 

[0036] The invention is not restricted to the examples of 
its embodiments described above, but many variations are 
possible Within the frameWork of the inventive idea de?ned 
by the claims. 

1. In a telecommunication system comprising a telephone 
exchange (LE), an access node connected to the 
telephone exchange via a standard V5 interface and a data 
netWork (DN), a procedure for setting up a direct data 
connection betWeen the access node and the data netWork 
from a terminal device, characterised in that 

a data netWork subscriber is created in the access node 
(AN), and When the data netWork subscriber starts call 
setup, this is not signalled to the local exchange (LE) 
according to the normal VS practice; 

the call setup request is handled and a dial tone is 
generated for the data netWork subscriber locally in the 
access node; and 

based on the dialling given by the data netWork sub 
scriber, a data connection betWeen the data netWork 
subscriber and the data netWork is set up directly from 
the access node. 

2. Procedure as de?ned in claim 1, characterised in that a 
request from a data netWork subscriber for the setup of a 
voice and/or data call is analysed and, if it is discovered that 
the data netWork subscriber is setting up a data connection 
to the data netWork (DN), then the group sWitch (SW) of the 
access node is instructed to set up a data connection 
using a link betWeen the access node and the data 
netWork. 

3. Procedure as de?ned in claim 1 or 2, characterised in 
that, after the data netWork subscriber has been connected to 
the data netWork (DN), a signal indicating that the data 
netWork subscriber is busy is sent to the local exchange 

(LE). 
4. Procedure as de?ned in any one of claims 1-3, char 

acterised in that, after the data netWork subscriber has 
disconnected a data connection to a data netWork, the local 
exchange (LE) is sent a signal indicating that the subscriber 
is available. 

5. Procedure as de?ned in claim 3 or 4, characterised in 
that said signals from the access node to the local 
exchange (LE) are given using the normal V5 interface 
signalling protocol, such as the Control protocol. 

6. Procedure as de?ned in any one of claims 1-5, char 
acterised in that, if a data netWork subscriber is setting up a 
normal call, then the data netWork subscriber’s call setup 
request is provided With a pre?x bv Which the access node 
(AN) identi?es the call as a normal call and on the basis of 
Which a notice about the data netWork subscriber’s call setup 
request is sent to the local exchange. 

7. Procedure as de?ned in any one of claims 1-6, char 
acterised in that the signalling of the data netWork subscriber 
is primarily handled in the access node 

8. Procedure as de?ned in any one of claims 1-7, char 
acterised in that the data netWork (DN) comprises a remote 
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access unit (RAS), Which is used to match data connections 
betWeen the telephone network and the data network (DN). 

9. Procedure as de?ned in claim 8, characterised in that a 
data connection betWeen the data netWork subscriber and the 
data netWork (DN) is set up via the remote access unit 

(RAS). 
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10. Procedure as de?ned in any one of claims 1-9, 
characterised in that a number of direct links are provided 
betWeen the access node and the data netWork (DN) and/or 
remote access unit (RAS). 

* * * * * 


