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he Invention relates to a method for configuring billing processes In the network elements of a data path for the transmission of

packet data In a communications system. According to saild method, network elements that are located between a first and a
second element of the data path are configured and the packet data transmission that Is associated with a terminal is carried out
between the first network element and the second network element via the data path. The terminal transmits or receives the
assoclated packet data transmission via the second network element. In a central third network element, which Is not assigned to
the data path, a stored biling control function generates a configuration message, which Is used to configure the network
elements. The configuration message Is transmitted to the network elements of the data path, said network elements at least
partially evaluating the configuration message for initialisation and configuration purposes.
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ABSTRACT

The invention relates to a method for configuring billing processes in the network
elements of a data path for the transmission of packet data in a communications system.
According to said method, network elements that are located between a first and a second
element of the data path are configured and the packet data transmission that 1s associated
with a terminal is carried out between the first network element and the second network
clement via the data path. The terminal transmits or receives the associated packet data
transmission via the second network element. In a central third network element, which 1s
not assigned to the data path, a stored billing control function generates a configuration
message, which is used to configure the network elements. The configuration message 1S
transmitted to the network elements of the data path, said network elements at least
partially evaluating the configuration message for initialisation and configuration

purposes.



CA 02583288 2007-04-05
. PCT/EP2004/011296 / 2004P15855WOUS

Description

Method for configuring billing processes 1n network elements

The invention relates to a method for configuring billing
processes 1n network elements of a data path for the
transmission of packet data in a communications system 1n

accordance with the preamble of claim 1.

Packet data services are known which use what 1s known as "IP

Layer 3" of the "Open Systems Interconnection Reference, OSI"
model within a communications network for example. This model
serves as a reference model of the internatlional Standards
Organization ISO for networks in order to define an open

communication using i1nterface standards.

Billing data recording for a data service, for example for a

packet data service, 1s based in this case on an 1ndependent
and non-synchronized detection by network elements which are
used to execute the data service. The network elements
involved in the transmission of a data service 1n such cases
each have assigned billing processes which are used for

recording billing data. The billing data 1s collected 1in

network elements provided especially for the purpose 1in order

to create a service-oriented or service-specific billing.

The network elements involved 1n billing data recording have a

unique correlation identifier to allow them 1dentify all

billing data pertaining to a concrete service usage.

The correlation identifier 1s entered in the billing data so

that billing data can be linked together by a central entity

and processed together for billing.

A central problem of this type of billing is the distribution

of the unique correlation identifier to the respective network
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elements. The network elements involved in executing a service

generally operate on different network layers, for example on

layers of the OSI model - Layer 2, Layer 3 or Layer 7.

Additional problems during billing data recording are caused
if the network elements are arranged 1in different areas of the

network, for example 1f they are arranged in a "Packet

Switched, PS" domain or in an "IP Multimedia Subsystem, IMS".

Furthermore it 1s possible for the network elements involved
in the execution of a packet data service to be separated from
each other by technology boundaries. Thus for example some of
the network elements can be based on the "Universal Mobile
Telecommunication system, UMTS" whereas others can be based on

the "Wireless Local Area Network, WLAN".

In these outlined cases a mechanism for distribution of the
respective correlation identifier must be defined and
standardized, which means that rapid introduction of new
services 1nvolves great expense. Thus for example the known
"Multi Media Service, MMS" for prepaid subscribers has for a
long time not been able to be provided because the required

billing data recording methods are not offered. The method for

distribution of the correlation identifiers for billing data
recording are thus only able to be 1mplemented at great
expense, since pbilling data 1s collected in the network
elements involved and resulting billing data records must be
forwarded to a central entity. The central entity for its part
must determine from an incoming flood of data those billing
data records which belong together, and needs a great deal of

time to evaluate them.

Methods for billing data recording or methods for

configuration of billing processes at the network elements

involved are discussed for example by the "Internet
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Engineering Task Force, IETF" within the framework of the
project "Next Steps in Signaling, NSIS", with underlying

Internet routing methods being used to find network elements of

a data path.

Methods for configuration of billing processes are known from
"Signal of QoS Measurements", by Couturier, IETF Standard
Working Draft, Internet Englneering Task Force, IETF, CH, May
2003, XP 015000601, ISSN 0000-0004, and from "NSLP for
Accounting Configuration Signaling", Dressler et al.,

Internet Draft, 'Online!, 11.07.2004, XP 002333853.

The object of the present invention 1s to implement a simple and
quick-to-execute method for configuration of billing processes
on network elements, to enable billing data to be recorded for

a packet data service 1n a communications network.

The knowledge underlying the invention 1s that different
routes or data paths are used for the packet data transmission for
the routing which is typically to be executed asymmetrically
for a packet data service. In general the packet data 1is
transmitted between a terminal, for example a radio
communication terminal on one side, and an application host on

the other side, in two directions, and thereby over two data

paths.

Since the current routing methods can only address the
respective network element of a data path 1n one direction, a
configuration for billing data recording is not possible from
the network element side between the two end points - terminal on
one side and application host on the other side. Configuration
from the terminal side is excluded for reasons of security. A
configuration by the application host is not able to be easily

implemented for reasons of cost and time.

These problems are avoided i1n the 1nventive method. In
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accordance with the invention, a billing control function which
1s held 1n a central network element is used for configuring the
network elements of a data path. 1In such cases this central

network element 1s not a component of the data path, i.e. the

packet data transmission i1n question is not undertaken via the

central network element.

The billing control function forms a configuration message for
configuration of the network elements and is started for
example when a service 1s requested. The configuration message
1s transmitted via the application host as the first network
element to the network element of the data path to be
configured. Those network elements which are to be configured
evaluate the configquration message for an initialization,
whereas other network elements of the data path forward the

configuration message.

The "Network Link Services Protocol, NLSP", known per se, 1S
preferably, but not exclusively used with the communications

network to transmit the configuration message together with

further signaling messages to the network elements.

In accordance with the invention, not the terminal but an
upstream network element assigned to the terminal i1s used as
the ingress node for the data path. Accordingly the
configuration message is formed by the central network element
and not by the application host used as a further ingress node
for the data path. These measures guarantee both the security

of the billing data recording and also the high processing

speed of the application host.

A central billing control function is implemented with the aid of

the 1nventive method for storage of configuration rules.

Accordingly, in one aspect of the invention there 1s provided a
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method for configuring billing processes in network elements of
a data path for a packet data transmission in a communications
system, 1n which network elements of the data path arranged
between a first and a second network element are configured, 1in
which the packet data transmission assigned to a terminal from
the first network element to the second network element 1is
executed via the data path and the terminal sends or receives
the assigned packet data transmission via the second network
element, in which a billing control function stored on a
central third network element that is not assigned to the data
path forms a configuration message for configuration of the
network elements and the configuration message 1s transmitted
via the first network element to the network elements of the
data path, and the network elements at least partly evaluate
the configuration message for initialization and configuration,
wherein the configuration message 1s assigned by the terminal
an IP address or port address of the first network element as
1ts destination address, with which the packet data
transmission from the terminal via the second network element
and via a further data path to the first network element 1s
defined, and wherein the configuration message 1s transmitted
to network elements of the further data path and these network

elements at least partly evaluate the configuration message for

initialization and configuration.

The invention will now be explained in greater detail with

reference to a drawing. FIG. 1 shows the inventive method with
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reference to a communications network.

In this diagram the communications network features network

elements NE1 to NE6, a central network element NEZ and a

terminal T, with a first network element NE1l belng embodied as
an application host and a second network element NEZ as a

Radio Network Controller RNC.

A billing control function GKF 1is stored or implemented on the
central network element NEZ. For a requested packet data
transmission PKD1l, PKD2 between the first network element NE1
and the terminal T which is undertaken via the second network
element NE2, a configuration message KM 1s formed by the

billing control function GKF, which is used for configuration

of the network elements NE3, NE4, NE5S5 and NE6. The
configuration message KN 1s transmitted to network element NEXx

of a first data path DPFl, with the first data path DPF1

including network elements NE1l, NE3, NE4 and NEZ.

An assigned first packet data transmission PKD1l 1s undertaken

along the first data path DPFl from first network element NEI

via the network elements NE3 and NE4 and via the second
network element NE2 to terminal T, with terminal T being

assigned to the second network element NEZ.

The configuration message KN uses an IP address or a port
address of the terminal T as 1ts destination address, which

also defines the first packet data transmission PKD1l from the

first network element NE1 to terminal T.

A receive function 1s i1mplemented on the second network

element NE2Z2 which makes 1t possible to send back the

configuration message KN from the second network element NEZ

to the first network element NE1 via a further second data

path DPF2 within the framework of a second packet data
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transmission PKDZ.

The configuration message KN 1s transmitted to network element

NEx of the second data path DPF2, with the second data path

DPF2 including the network elements NEZ, NE5, NE6 and NEZ.

For this purpose the configuration message KN 1s assigned by

the terminal an IP address or port address of the first

network element NE1, with which the second packet data
transmission PKDZ2 from terminal T via the second network

element NE2 and via the second data path DPFZ2 to the first

network element NE1l 1s defined.

The second packet data transmission PKDZ 1s undertaken along

the second data path DPF2 from terminal T via the second

network element NE2 and the network elements NE5 and NE6 to

the first network element NEI.

In the case depicted here, the network elements NE3 to NEO©
receive the respective configuration message KN and evaluate
this for initialization and configuration. However 1in such
cases 1t 1is also possible for a few network elements - not

shown here - to simply forward the configuration message KN.

Subsequently collected billing data RM is notified back to the

central network element NEZ.

For the case of a number of parallel transmilissions, Known as

sessions, between the first network element NE1l embodied as an
application on the one side and the terminal T on the other
side, the respective data paths are defined using a number of

what are referred to as session 1dentitiles.

Advantageously the protocol NLSP 1s used for transmission of

the configuration message KN. In this case, 1in accordance with

the NSIS terminology, the Radio Network Controller RNC forms
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an NSIS Receiver NR and the central network element NEZ an

NSIS Initiator NI.
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What is claimed is:

1. A method for configuring billing processes in network

elements of a data path for a packet data transmission 1in a

communications system,
in which network elements of the data path arranged
between a first and a second network element are configured,

in which the packet data transmission assigned to a

terminal from the first network element to the second network
element 1s executed via the data path and the terminal sends or

receives the assigned packet data transmission via the second

network eliement,

in which a billing control function stored on a central
third network element that i1s not assigned to the data path
forms a configuration message for configuration of the network
elements and the configuration message i1s transmitted via the
first network element to the network elements of the data path,
and the network elements at least partly evaluate the
configuration message for initialization and configuration,

wherein the configuration message 1s assigned by the

terminal an IP address or port address of the first network
element as 1ts destination address, with which the packet data
transmission from the terminal via the second network element
and via a further data path to the first network element 1is
defined, and

wherein the configuration message i1s transmitted to
network elements of the further data path and these network

elements at least partly evaluate the configuration message for

initialization and configuration.

2. The method as claimed in claim 1, wherein the
configuration message uses an 1P address or port address of the
terminal as its destination address, with which the packet data

transmission from the first network element to the terminal 1s
defined.
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3. The method as claimed in claim 1 or 2, wherein the

configuration message 1is transmitted to the network elements

using an NLSP protocol.

4, The method as claimed i1n claim 1 or 2, whereilin an

application host 1s used as the first network element.

5. The method as claimed 1n claim 1 or 2, wherein a radio
communication terminal of a radio communication system 1s used

as the terminal.

0. The method as clailmed 1n claim 5, wherein a control device

of the radio communication system 1s used as the second network

element.

7. The method as claimed in claim 6, wherein a Radio Network

Controller of the radio communications system 1s used as the

control device.
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