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(57) Abstract

The invention is concerned generally with packet data transmission in cellular telecommunication system, and more particularly with
handling of speech connections transmitted using packet data transmission. According to the invention, the GPRS system is arranged to
monitor IP telephony call state change messages, which can be performed by monitoring a transport layer service access point (TSAP),
which the IP telephony system uses for call state change signaling. The invention can be used with any IP telephony protocol, such as the
H.323 protocol and the SIP protocol. Such a TSAP may be for example a specific UDP (User Datagram Protocol) or TCP (Transmission
Control Protocol) port at the IP address corresponding to the mobile station. The monitoring may be performed for example by the GPRS
control entities in the mobile station, whereby they are able to determine if a new requested packet connection will be used for a H.323
speech or video connection and negotiate and set up a PDP context having a corresponding level of service. Monitoring in the mobile
station is advantageous in mobile originated H.323 calls. The monitoring may as well be performed by a GSN, which is advantageous for
mobile terminated H.323 connections.




AL
AM
AT
AU
AZ
BA
BB
BE
BF
BG
BJ
BR
BY
CA
CF
CG
CH
CI
cM
CN
CU
cz
DE
DK
EE

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus

Canada

Central African Republic
Congo
Switzerland
Cote d’Ivoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

ES
FI
FR
GA
GB
GE
GH
GN
GR
HU
IE
IL
IS
IT
JP
KE
KG
KP

KR
Kz
LC
LI

LK
LR

FOR THE PURPOSES OF INFORMATION ONLY

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Ireland

Israel

Tceland

Ttaly

Japan

Kenya
Kyrgyzstan
Democratic People’s
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

LS
LT
LU
LV
MC
MD
MG
MK

ML
MN
MR
MW
MX
NE
NL
NO
NZ
PL
PT
RO
RU
SD
SE
SG

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

SI
SK
SN
SZ
TD
TG
TJ
™
TR
TT
UA
UG
us
UZ
VN
YU
w

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




WO 00/70825 PCT/F100/00428

10

15

20

25

Connection management method

Technical field of the invention

The invention is concemned generally with packet data transmission in cellular
telecommunication system, and more particularly with handling of speech
connections transmitted using packet data transmission. Specifically, the invention
1s directed to a method according to the preamble of claim 1.

Background of the invention

A. The GPRS system

The GPRS (General Packet Radio Service) system is intended for transmission of
data using packet switched connections. The GPRS system is designed to be added
to existing GSM networks. It will also be used in the UMTS (Universal Mobile
Telecommunication System). The packet data services provided by the GPRS
system are ideal for non-real-time services, such as for example e-mail or file
transfer services. In the following, the structure of a GPRS system is described with
reference to figure 1.

The GPRS system introduces two new network elements as compared to the GSM
framework, i.e. two types of GPRS Support Nodes (GSN) 50, 60: the Serving GPRS
Support Node (SGSN) 50 and the Gateway GPRS Support Node (GGSN) 60. The
SGSN 50 1s at the same hierarchical level as the MSC (Mobile Services Switching
Center) 40. The main task of a SGSN is to serve mobile stations 10, i.e. to keep
track of the location of mobile stations, transmit data to the mobile stations, and to
perform security functions and access control. The SGSN is connected to the base
station subsystem 20, 30. A Gateway GSN (GGSN) 60 connects a GPRS network to
external networks, such as the Internet 90 or a X.25 network 80. The SGSN and
GGSN functionalities may be combined in the same physical device, or they may be
realized in different physical devices. Further, GPRS subscriber information is
stored in home location registers (HLR) 45. The GSN nodes are interconnected
using an IP protocol based packet data network 70.
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When data packets intended for a mobile station arrive from an external network
80,90, they are first received by a GGSN 60, which routes the packets to the serving
GSN 50 of the mobile station 10. If the GGSN 60 does have information about the
SGSN of the MS, the GGSN can request location information of the MS from the
HLR 45. The SGSN forwards the packets to the MS 10 via the base station
subsystem 20,30.

Three different classes of mobile stations will be supported. A class-A mobile
station can simultaneously use both GPRS and circuit-switched services
simultaneously. A class-B mobile station monitors control channels for GPRS and
other network services simultaneously, but can use only one type of service at one
time, i.e. either packet connections or circuit switched connections. A class-C
mobile station can only use GPRS services.

In the GPRS system, a PDP (Packet Data Protocol) context is set up. before a
mobile station can transmit or receive information. A PDP context is associated with
the service provided by the GPRS system for a PDP address associated with a
mobile station. A PDP address is an address for the MS according to the addressing
scheme of an external network, to which the MS wishes to communicate. Further, a
PDP context comprises entities in the MS, SGSN, and GGSN which control traffic
associated with the PDP address. A PDP context comprises also further parameters
such as the negotiated quality of service (QoS) and other configuration parameters.
Zero, one or more static i.e. permanent PDP addresses may be defined for a mobile
station. Dynamic PDP addresses may also be defined for a mobile station. A
dynamic PDP address is valid only for the particular connection, for which a
dynamic address is defined.

The GPRS system is described in more detail in the specification GSM 03.60.

B. The H.323 specification

Packet based networks are increasingly used for audio and video transmission as
well. The H.323 specification has been created by the International
Telecommunications Union (ITU) for the purpose of defining a standard framework
for audio, video and data communications over networks that do not provide a
guaranteed quality of service (QoS). Examples of such networks are IP-based
networks, such as corporate local area networks and the Internet. The aim of the
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H.323 specification is to allow multimedia products and applications from different
manufacturers to interoperate. The H.323 specification defines functionality for call
control, multimedia management, and bandwidth management as well as interfacing
between networks. The H.323 specification defines four major types of network
elements: terminals, gateways (GW), gatekeepers (GK), and multipoint control units
(MCU). These will be shortly described in the following with reference to figure 1

A terminal 120,130 is a client device on the network, which typically provides real-
time, two-way communication for the user. All H.323 terminals must support voice
communications, and they also may support video and data communications. The
H.323 specification specifies various modes of operation required for different
terminals to communicate together. A terminal can be realized using a personal
computer 130, or the terminal may be a stand alone unit such as a telephone 120.
Further examples of terminals are Internet telephones, audio conferencing terminals,
and video conferencing terminals.

A gateway 100 is used to connect a H.323 network to other types of networks
and/or terminal types. A gateway may for example translate transmission formats or
protocols between the networks. A gateway can also participate i call setup
procedures between the networks.

A gatekeeper 110 functions as a controlling unit for a given section of a H.323
network, 1.e. a H.323 zone. A gatekeeper provides call control services to registered
endpoints i.e. terminals. Further, a gatekeeper performs address translation between
local area network aliases for terminals and gateways to IP addresses. A gatekeeper
may also perform bandwidth management, i.e. transmission resource control. The
gatekeeper can also be used to route H.323 calls, in which case the calls are under
control of the gatekeeper, which allows a simple way of providing many different
kinds of services and traffic management features. While the concept of a
gatekeeper is logically separate from the concept of a gateway or a multipoint
control unit (MCU), the gatekeeper can be realized in the same physical device as a
gateway or a MCU.

A Multipoint Control Unit (MCU) 140 is a unit, which manages conference calls,
1.e. connections having at least three participants. A multipoint control unit
comprises a multipoint controller (MC), and it may also comprise multipoint
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processors (MP). A MC handles connection management negotiations between the
participants. Multipoint processors take care of the actual processing of the data
streams, i.e. performs mixing, switching, and any other processing of the audio,
video, and/or data streams. Functionality of a MCU can be implemented in a
dedicated network element, or the functionality can be realized in another H.323
component.

C. Some problems of the prior art

Since the GPRS system is a system which provides packet data transmission, speech
and video connections according to the H.323 specification can be established
through the GPRS system. However, the GPRS system is optimized for data
transmission, not for real-time services such as speech or video transmission.
Therefore performing voice transmission over a GPRS network for example
according to H.323 protocols introduces problems. Voice transmission over the
GPRS system occurs for example when the user of a H.323 voice terminal 120
wishes to call the mobile station 10, in which case the data packets of the speech
signal are transmitted through the H.323 network 150, the Internet 90, and the
GPRS system 60,70,50,30,20. One specific problem is how the GPRS system can
identify, which packet data connection is a real time connection requiring a high
connection quality, and which connections are normal data connections. If the
GPRS system is unable to correctly identify real time connections such as voice or
video connections and provide a corresponding level of service instead of normal
service awarded for data connections, the users will be disturbed by any eventual
delays, which are acceptable and normal in data connections.

Summary of the invention

An object of the invention is to provide a method for management of real time
connections in a GPRS network. A further object of the invention is to provide a
system, which is able to identify real time connections.

The objects are reached by arranging the GPRS system to monitor a transport layer
service access point (TSAP) such as a specific UDP (User Datagram Protocol) port,
which is used for IP telephony call setup and release signaling.
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The method according to the invention is characterized by that, which 1s specified in
the characterizing part of the independent method claim. The system according to
the invention is characterized by that, which is specified in the characterizing part of
the independent claim directed to a system. The network element according to the
invention is characterized by that, which is specified in the characterizing part of the
independent claim directed to a network element. The mobile station according to
the invention is characterized by that, which is specified in the characterizing part of
the independent claim directed to a mobile station. The dependent claims describe
further advantageous embodiments of the invention.

According to the invention, the GPRS system is arranged to monitor IP telephony
call setup messages, which can be performed by monitoring a transport layer service
access point (TSAP), which the IP telephony system uses for call setup signaling.
Such a TSAP may be for example a specific UDP (User Datagram Protocol) or TCP
(Transmission Control Protocol) port at the IP address corresponding to the mobile
station. The term TSAP identifier is used to refer to the particular port number or a
corresponding identifier of a TSAP. The monitoring may be performed for example
by the GPRS control entities in the mobile station, whereby the control entities are
able to determine if the packet connection requires more transmission capacity due
to the use of the connection for a real time service such as speech or video.
Thereafter the control entities are able to set up a PDP context having a
corresponding level of service. Monitoring in the mobile station 1s advantageous in
mobile originated IP telephony calls. The monitoring may as well be performed by a
GSN, which is advantageous for mobile terminated IP telephony connections.

The invention can be used with any IP telephony protocol, such as the H.323
protocol and the SIP protocol. In the following description several examples are
presented within the context of H.323 protocol. However, the mvention is not
limited to be used in connection with H.323 protocol only, since other IP telephony
protocols such as the SIP protocol may as well be used.

Brief description of the drawings

The invention is described in more detail in the following with reference to the
accompanying drawings, of which
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figure 1 shows a GPRS system and a H.323 zone interconnected through the
Internet according to prior art,

figure 2 illustrates a signaling sequence according to an advantageous
embodiment of the invention,

figure 3  illustrates a second example of a signaling sequence according to a
further advantageous embodiment of the invention,

figure 4 illustrates a third example of a signaling sequence according to an
advantageous embodiment of the invention,

figure 5 illustrates a fourth example of a signaling sequence according to an
advantageous embodiment of the invention,

figure 6 illustrates a flow chart of method according to an advantageous
embodiment of the invention, and

figure 7 illustrates an example of a system according to an advantageous
embodiment of the invention.

Same reference numerals are used for similar entities in the figures.
Detailed description
1. A first advantageous embodiment of the invention

In an advantageous embodiment of the invention, a well-known transport layer
service access point (TSAP) identifier is used. A well-known TSAP identifier
according to the H.323 specification is a TSAP identifier that has been allocated by
an authority that is in charge of the assignment of TSAP identifiers for a particular
networking protocol and the related transport protocols. For example, the port 1720
has been allocated for use as a TSAP in the UDP protocol. This means, that when
the UDP protocol is used as the transport protocol in H.323 connections, connection
setup messages to a network element or a terminal are directed to the UDP port
1720 at the IP address of the network element or the terminal.

In this embodiment of the invention, the GPRS system can monitor the UDP port
number 1720. Any observed H.323 call setup signals at the port consequently
signify, that the corresponding call is a H.323 call, whereby the necessary capacity
for the service can be reserved, for example by creating a corresponding PDP
context.
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In the case that the originating terminal of the H.323 call is a GPRS mobile station,
the unit performing the monitoring is the mobile station, more accurately a GPRS
entity of the mobile station. When the GPRS entity observes H.323 call setup
signaling messages directed to the UDP port 1720 at the destination, it then requests
the network to activate a PDP context according to the requirements of the call.

In the case that a GPRS terminal is the receiving terminal of a H.323 call, a network
element such as a SGSN or a GGSN can monitor any arriving messages addressed
to UDP port 1720 of the receiving terminal, and activate the setting up of a
corresponding PDP context for the receiving terminal.

2. A second advantageous embodiment of the invention

According to the H.323 specification, a terminal may use a dynamically allocated
port for call setup signaling. In such a case, the originating terminal requests a port
identifier from the gatekeeper of its zone. The gatekeeper returns a port identifier
identifying the port to be used at the receiving terminal, which port identifier the
originating terminal consequently uses for call setup signaling.

In an advantageous embodiment of the invention, a dynamically assigned TSAP is
used for call setup signaling. Such an embodiment is feasible, when the gatekeeper
functionality is integrated in a GPRS network element, such as a SGSN. In such an
embodiment, the gatekeeper may set up the necessary PDP contexts as a response to
receiving a request for a dynamic TSAP identifier from a mobile station.

In a further advantageous embodiment of the invention, the GSN functioning as the
gatekeeper begins monitoring call setup messages addressed to the assigned TSAP,
after the SGSN has allocated a TSAP identifier and communicated the allocated
identifier to the mobile station which has requested a TSAP identifier to be
allocated. When the SGSN observes call setup messages, it can set up corresponding
PDP contexts for the call.

3. An example of a signaling sequence

Figure 2 illustrates a signaling sequence according to an advantageous embodiment
of the invention. Figure 2 illustrates signaling between a H.323 entity 10A in the
mobile station 10, a GPRS entity 10B in the mobile station 10, a SGSN 50, a GGSN
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60, and a remote H.323 terminal 120. The H.323 entity 10A in the mobile station 10
may be for example a speech conferencing program, which can create and use
H.323 connections.

Signaling according to figure 2 may occur for example when the MS is in the idle
state, or for example when the H.323 call will be activated using a PDP address
corresponding to an inactive PDP context, i.e. another PDP context than that or
those already active.

In this example, the GPRS entity 10B of the MS performs the monitoring for H.323
call setup signaling.

In the first step 205, the H.323 entity 10A in the mobile station 10 starts call setup
signaling according to the H.323 protocol, and sends a PDU (protocol data unit)
containing a call setup message. The PDU is first received by the GPRS entity 10B
in the mobile station 10. The GPRS entity 10B observes, that the PDU 1s addressed
to a TSAP in the external packet network, such as the UDP port 1720 at a an
address of the external network, and that the PDU contains a H.323 call setup
message. The GPRS entity 10B can determine the characteristics of the H.323 call
from the setup message, and start a PDP context activation sequence with
corresponding parameters.

The PDP context activation sequence proceeds according to the GSM 03.60
specification as described in steps 210 to 230. The MS 10 sends 210 an ACTIVATE
PDP CONTEXT REQUEST message to the SGSN, listing the desired context
parameters as parameters of the message. In the next step 215, the MS and the
SGSN may optionally exchange messages relating to security functions. In the next
step 220, the SGSN sends a CREATE PDP CONTEXT REQUEST message to the
GGSN connecting the GPRS system to the external network. The GGSN responds
by sending 225 a CREATE PDP CONTEXT RESPONSE message back to the
SGSN. In the next step, the SGSN finishes the PDP context sequence by sending
230 an ACTIVATE PDP CONTEXT ACCEPT message to the MS, listing the
parameters of the PDP context as parameters of the message. The PDP context
activation sequence of steps 210 to 230 is described in further detail in section
9.2.2.1 of the GSM 03.60 specification version 6.2.0.
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After receiving the ACCEPT message, the GPRS entity 10B of the MS can send 235
the PDU of the H.323 application to the remote H.323 terminal via the SGSN and
GGSN. Thereafter, the H.323 entity 10A of the MS and the remote H.323 terminal
120 can continue normally call setup signaling and call data transfer.

4. Another example of a signaling sequence

-~

Figure 3 illustrates a signaling sequence according to a further advantageous
embodiment of the invention. Figure 3 illustrates signaling between a H.323 entity
10A in the mobile station 10, a GPRS entity 10B in the mobile station 10, a SGSN
50, a GGSN 60, and a remote H.323 terminal 120. The H.323 entity 10A in the
mobile station 10 may be for example a speech conferencing program, which can
create and use H.323 connections.

Signaling according to figure 3 may occur for example when the MS already has an
active PDP context, and the PDP address of the active PDP context will be used for
a H.323 call.

In this example, the SGSN performs the monitoring of H.323 call setup signaling.

In the first step 305, the H.323 entity 10A in the mobile station 10 starts call setup
signaling according to the H.323 protocol, and sends a PDU (protocol data unit)
containing a call setup message. The PDU is first received by the GPRS entity 10B
in the mobile station 10, which forwards 310 the PDU to the SGSN. The SGSN 50
observes, that the PDU is addressed to a TSAP in the external packet network, such
as the UDP port 1720 at a an address of the external network, and that the PDU
contains a H.323 call setup message. The SGSN 50 can determine the
characteristics of the H.323 call from the setup message, and start a PDP context
modification sequence to modify the active PDP context accordingly.

The PDP context modification sequence proceeds according to the GSM 03.60
specification as described in steps 315 to 330. In the next step 315, the SGSN 50
sends an UPDATE PDP CONTEXT REQUEST to the GGSN 60, to which the
GGSN replies by sending 320 an UPDATE PDP CONTEXT RESPONSE message
back to SGSN. Steps 315 and 320 are optional according to the GSM 03.60
specification and do not need to be always performed. Next, the SGSN sends 325 a
MODIFY PDP CONTEXT REQUEST message to the MS listing the new



10

15

20

25

30

WO 00/70825 PCT/F100/00428

10

parameters of the PDP context as parameters of the message. The MS responds by
sending 330 a MODIFY PDP CONTEXT ACCEPT message back to the SGSN.
The PDP context modification sequence of steps 315 to 330 is described in further
detail in section 9.2.3.1 of the GSM 03.60 specification version 6.2.0.

After the PDP context modification sequence is completed, the SGSN continues to
send 335 further the PDU’s from the MS wvia the GGSN to the remote H.323
terminal in the normal way.

In a further advantageous embodiment, the GPRS entity 10B of the MS performs
the monitoring of data packets, and if a call setup message is detected, the GPRS
entity 10B sends a message to the SGSN. Preferably, the GPRS entity 10B attaches
parameters from the call setup message as a parameter to the message it sends to the
SGSN. After receiving the message, the SGSN can execute the PDP context
modification sequence as described previously in steps 315 to 330, whereafter the
MS can continue transmitting PDU’s as before.

5. A third example of a signaling sequence

Figure 4 illustrates a signaling sequence according to a further advantageous
embodiment of the invention. Figure 4 illustrates signaling between a H.323 entity
10A 1n the mobile station 10, a GPRS entity 10B in the mobile station 10, a SGSN
50, a GGSN 60, and a remote H.323 terminal 120. The H.323 entity 10A in the
mobile station 10 may be for example a speech conferencing program, which can
create and use H.323 connections.

Signaling according to figure 4 may occur for example when a remote H.323
terminal sends call setup messages to a MS, and the PDP context for the
corresponding PDP address of the MS is inactive.

In this example, the GGSN performs the monitoring of H.323 call setup signaling.

First, a remote H.323 terminal 120 sends 405 a call setup message in a PDU
(protocol data unit) addressed to a TSAP at the PDP address of the MS. After
receiving the PDU, the GGSN examines 406 the PDU and observes, that it is
addressed to a TSAP and contains a call setup message. Next, the GGSN extracts
408 information from the call setup message concerning the nature of the call, for
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example information about the necessary quality of service level. If the GGSN does
not have any information about the location of the addressed MS, i.e. does not know
which GSN is the serving GSN for the MS, the GGSN can at this stage request
routing information from the HLR. For clarity, signaling between HLR and GGSN
1s not illustrated in figure 4. In the next step 410, the GGSN sends 410 a PDU
NOTIFICATION REQUEST message to the SGSN. Preferably, the GGSN attaches
the previously extracted information as a parameter to the message to inform the
SGSN about the necessary level of service for the call. The SGSN responds by
sending 415 a PDU NOTIFICATION RESPONSE message to the GGSN. After
sending the message, the SGSN sends 420 a REQUEST PDP CONTEXT
ACTIVATION message to the MS, which triggers a normal PDP context activation
sequence as described in the following in steps 210 to 230.

The PDP context activation sequence proceeds according to the GSM 03.60
specification as described in steps 210 to 230. The MS 10 sends 210 an ACTIVATE
PDP CONTEXT REQUEST message to the SGSN, listing the desired context
parameters as parameters of the message. In the next step 215, the MS and the
SGSN may optionally exchange messages relating to security functions. In the next
step 220, the SGSN sends a CREATE PDP CONTEXT REQUEST message to the
GGSN connecting the GPRS system to the external network. The GGSN responds
by sending 225 a CREATE PDP CONTEXT RESPONSE message back to the
SGSN. In the next step, the SGSN finishes the PDP context sequence by sending
230 an ACTIVATE PDP CONTEXT ACCEPT message to the MS, listing the
parameters of the PDP context as parameters of the message. The PDP context
activation sequence of steps 210 to 230 is described in further detail in section
9.2.2.1 of the GSM 03.60 specification version 6.2.0.

After the PDP context activation sequence is completed, the GGSN sends 425 the
PDU recetved from the remote terminal to the SGSN, which forwards 430 it to the
GPRS entity 10B of the MS, whereafter the PDU 1is given 435 to the H.323 entity
10A of the MS.

In another advantageous embodiment, the SGSN performs the monitoring. In this
embodiment, the activation of a PDP context after the GPRS system receives a PDU
from a remote H.323 terminal is performed according to prior art, for example as
described in section 9.2.2.2.1 of the GSM 03.60 specification version 6.2.0. After
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the PDP context is activated, the data packets start flowing via the SGSN. When the
SGSN detects a call setup message in a data packet, the SGSN starts a PDP context
modification procedure as described previously with reference to steps 315 to 330
of figure 3, or for example as described in section 9.2.3.1 of the GSM 03.60
specification version 6.2.0. This embodiment has the advantage, that the inventive
functionality can be implemented completely in the SGSN, whereby no new
signaling messages need to be defined.

6. A fourth example of a signaling sequence

Figure 5 illustrates a signaling sequence according to a further advantageous
embodiment of the invention. Figure 5 illustrates signaling between a H.323 entity
10A m the mobile station 10, a GPRS entity 10B in the mobile station 10, a SGSN
50, a GGSN 60, and a remote H.323 terminal 120. The H.323 entity 10A in the
mobile station 10 may be for example a speech conferencing program, which can
create and use H.323 connections.

Signaling according to figure 5 may occur for example when a remote H.323
terminal sends call setup messages to a MS, and the PDP context for the
corresponding PDP address of the MS is already active.

In this example, the SGSN performs the monitoring of H.323 call setup signaling.

First, a remote H.323 terminal 120 sends 505 a call setup message in a PDU
(protocol data unit) addressed to a TSAP at the PDP address of the MS. The GGSN
forwards 510 the PDU to the SGSN. After receiving the PDU, the SGSN examines
511 the PDU and observes, that it is addressed to a TSAP and contains a call setup
message. Next, the SGSN extracts 512 information from the call setup message
concerning the nature of the call, for example information about the necessary
quality of service level. If the service level is not good enough for the call, the
SGSN may initiate a PDP context modification sequence, which is the case
described in figure 5. The modification sequence comprises steps 315 to 330, which
are described in the following.

The PDP context modification sequence proceeds according to the GSM 03.60
specification as described in steps 315 to 330. In the next step 315, the SGSN 50
sends an UPDATE PDP CONTEXT REQUEST to the GGSN 60, to which the
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GGSN replies by sending 320 an UPDATE PDP CONTEXT RESPONSE message
back to SGSN. Steps 315 and 320 are optional according to the GSM 03.60
specification and do not need to be always performed. Next, the SGSN sends 325 a
MODIFY PDP CONTEXT REQUEST message to the MS listing the new
parameters of the PDP context as parameters of the message. The MS responds by
sending 330 a MODIFY PDP CONTEXT ACCEPT message back to the SGSN.
The PDP context modification sequence of steps 315 to 330 is described in further
detail in section 9.2.3.1 of the GSM 03.60 specification version 6.2.0.

After the PDP context modification sequence is completed, the SGSN sends 515 the
PDU containing the call setup message to the GPRS entity 10B of the MS,
whereafter the PDU is given 520 to the H.323 entity 10A of the MS.

7. An example of a method

In the following, a method according to an advantageous embodiment of the
invention is described with reference to figure 6. In this method, data packets
transmitted by the GPRS system are monitored in step 605 for detecting packets
comprising connection setup messages. If such a data packet has not been detected
in step 610, monitoring is continued at step 605. If a packet comprising a connection
setup message is detected, information contained in the connection setup message 1s
extracted from the message in step 615, and used in determining 620 at least one
parameter of a PDP context. The monitoring may preferably be performed by a
serving GPRS support node, a gateway GPRS support node, or for example a GPRS
mobile station. The parameter may for example be the maximum allowed delay,
priority, or amount of transmission resources reserved for the PDP context.
Preferably, said connection setup messages being monitored are H.323 connection
setup messages.

In the next step 625, it is checked if a PDP context for the connection is already
active. If said PDP context is not active when the packet is detected, said PDP
context is set up 630 at least in part according to said at least one parameter. If said
PDP context is active when the packet is detected, said PDP context is modified 635
at least in part according to said at least one parameter.
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8. An example of a system

Figure 7 illustrates an example of a system according to an advantageous
embodiment of the invention. Figure 7 shows a part of a GPRS system, namely a
GGSN 60 connected to an external network 80,90 such as an X.25 network or the
Internet, a SGSN 50, and the internal IP network 70 of the GPRS system. Figure 7
further shows a home location register 45 connected to the GPRS network 70, a
base station controller (BSC) 30, two base stations 20, and a mobile station 10.

A system 700 according to the invention comprises means 710 for monitoring data
packets transmitted in the GPRS system, means 720 for detecting a call setup
message in a data packet, and means 730 for determining at least one connection
parameter based on information in a detected call setup message.

Advantageously, the system further comprises means 740 for initiating the setting
up a PDP context at least partly based on said at least one connection parameter.
Further, the system advantageously also comprises means 750 for initiating the
modifying a PDP context at least partly based on said at least one connection
parameter.

The system according to the invention may advantageously be implemented in a
single network element 50,60 of a GPRS system. The network element may
advantageously be a serving GPRS support node. Further, the system may also be
mmplemented in a gateway GPRS support node.

However, the invention is not limited to the system being in a single element, since
the various means for realizing the functionality of the system may also be realized
in more than one separate network elements.

According to one advantageous embodiment, a mobile station 10 comprises means
710 for monitoring data packets, means 720 for detecting a call setup message in a
data packet, and means 730 for determining at least one connection parameter based
on information in a detected call setup message.

Preferably the means 710,720,730,740,750 are realized using software programs
stored in a memory element of a control unit of a network element or a mobile
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communication means, the programs being executed by a microprocessor of the
control unit.

9. Connection state change signaling

The previous examples teach the use of the invention in connection with call setup
signaling. However, the invention can also be used in connection with other types of
call state change signaling such as call release signaling. In such an embodiment of
the invention, if call release signaling is observed, a corresponding PDP context
modification or release procedure is started.

In one example of such an embodiment of the invention, the GPRS system can for
example monitor the UDP port number 1720. Any observed H.323 call release
signals at the port consequently signify, that the resources for the corresponding call
can be released for example by releasing the corresponding PDP context.

In a further advantageous embodiment of the invention, connection status signaling
such as signaling associated with changing of parameters of the connections is
monitored. For example, if the data transfer rate of a H.323 connection is changed
during the connection, the GPRS system observes the associated signaling,
interprets the signaling for obtaining an estimate of how much resources will be
needed after the change, and changes at least one parameter of the corresponding
PDP context accordingly.

In the following claims, the term connection status change message refers to call
setup messages, call release messages, and messages which aim to change a
property of the associated call.

The entity performing the monitoring for connection status change signaling such as
call release signaling can advantageously be the SGSN associated with the call.

10. Further considerations

Although in the previous description, the inventive method has been explained using
examples from the GPRS system, the invention is not limited to being used in the
GPRS system, since the invention can also be used in other packet data radio
systems, such as systems developed from a second generation GPRS system.
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As described previously, the mvention can be used with any IP telephony protocol,
such as the H.323 protocol and the SIP protocol. In the previous description several
examples are presented within the context of H.323 protocol. However, the
mvention 1s not limited to be used in connection with H.323 protocol only, since
other IP telephony protocols such as the SIP protocol may as well be used.

The name of a given functional entity, such as the base station controller, is often
different in the context of different cellular telecommunication systems. For
example, in the UMTS system the functional entity corresponding to a base station
controller (BSC) 1s the radio network controller (RNC). Therefore, the particular
terminology used to denote various functional entities in this specification are only
examples according to the GSM system, and do not limit the invention in any way.
Further, the various command names recited in this specification are intended to be
examples only, and the invention is not limited to using the command names recited
in this specification.

In view of the foregoing description it will be evident to a person skilled in the art
that various modifications may be made within the scope of the invention. While a
preferred embodiment of the invention has been described in detail, it should be
apparent that many modifications and variations thereto are possible, all of which
fall within the true spirit and scope of the invention.
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Claims

1. A method for managing connections in a packet data radio system,
characterized in that data packets transmitted by the packet data radio system are
monitored for detecting packets comprising connection state change messages. and
if a packet comprising a connection state change message is detected,

information contained in the connection state change message is used in determining
at least one parameter of a packet data connection of the packet data radio system.

2. A method according to claim 1, characterized in that said connection state
change messages being monitored are connection setup messages.

3. A method according to claim 1, characterized in that said connection state
change messages being monitored are connection release messages.

4. A method according to claim I, characterized in that said connection state
change messages being monitored are H.323 connection state change messages.

5. A method according to claim 1, characterized in that said connection state
change messages being monitored are connection state change messages according
to the SIP protocol.

6. A method according to claim 1, characterized in that the packet data radio
system is the GPRS system.

7. A method according to claim I, characterized in that the method comprises
steps, in which said packet data connection of the packet data radio system is set up
at least in part according to said at least one parameter.

8. A method according to claim 1, characterized in that the method comprises
steps, in which said packet data connection of the packet data radio system is
modified at least in part according to said at least one parameter.

9. A method according to claim 6, characterized in that said monitoring is
performed by a serving GPRS support node.

10. A method according to claim 6, characterized in that said monitoring is
performed by a gateway GPRS support node.
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11. A method according to claim 6, characterized in that said monitoring is
performed by a GPRS mobile station.

12. A system for managing connections in a packet data radio system,
characterized in that it comprises

means for monitoring data packets transmitted in the packet data radio system,
means for detecting a call setup message in a data packet, and

means for determining at least one connection parameter based on information in a
detected call setup message.

13. A system according to claim 12, characterized in that the system further
comprises means for initiating the setting up a packet data connection of the packet
data radio system at least partly based on said at least one connection parameter.

14. A system according to claim 12, characterized in that the system further
comprises means for initiating the modifying a packet data connection of the packet
data radio system at least partly based on said at least one connection parameter.

15. A packet data radio system network element, characterized in that it
comprises

means for monitoring data packets transmitted by the network element,

means for detecting a call setup message in a data packet, and

means for determining at least one connection parameter based on information in a
detected call setup message.

16. A packet data radio system network element according to claim 15,
characterized in that it is a GPRS network element.

17. A packet data radio system network element according to claim 16,
characterized in that the network element is a serving GPRS support node.

18. A packet data radio system network element according to claim 16,
characterized in that the network element is a gateway GPRS support node.

19. A mobile station, characterized in that it comprises

means for monitoring data packets,

means for detecting a call setup message in a data packet, and

means for determining at least one connection parameter based on information in a
detected call setup message.
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