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MONITORING CONNECTION TO USER TERMINAL IN TELECOMMUNICATIONS

SYSTEM

BACKGROUND OF THE INVENTION

The invention relates to monitoring a connection to a user terminal

in a telecommunications system.
The present invention can be used in different telecommunications

systems, such as Universal Mobile Telecommunications System (UMTS). In

the following, the invention is described by way of example with reference to

the UMTS, more specifically to the UMTS system being specified in the 3rd

Generation Partnership Project 3GPP without restricting the invention to it.
Figure 1 illustrates an example of the network architecture of an

UMTS system. In the figure, unbroken lines between various network elements

represent signalling and data interfaces whereas broken lines between net-

work elements represent mere signalling interfaces. Main parts of the system

are a radio access network providing access to user terminals UE (User

Equipment) and a core network. In the example of Figure 1, the core network

comprises a Serving GPRS (General Packet Radio Service) Support Node

SGSN, a GGSN (Gateway GPRS Support Node), an HSS (Home Subscriber

Server) and a CSCF (Call State Control Function). The support nodes SGSN

and GGSN are interconnected by a backbone network, such as an IP/ATM

(Internet Protocol/Asyncronous Transfer Mode) network. It should be noted

that the functionalities of the SGSN and the GGSN can also be physically

combined into the same network node, in which case the operator's backbone

network is unnecessary. Logically, however, the nodes areseparate nodes.

Core networks of another type may comprise other network elements. The

core network can be connected to external networks, such as IP networks and

PSTN/ISDN networks, as illustrated.

The CSCF controls call establishment and is responsible for routing

calls, and comprises, for example, a function corresponding to a switching

function in the intelligent network. The CSCF provides IP telephony services

with end-to-end control. Signalling associated with the IP telephony, such as

H.323 and SIP (Session Initiation Protocol), terminates at the user equipment

and the CSCF. In other words, the CSCF is the network node in which IP te-

lephony user equipment UE is registered and via which the signalling is trans-

ferred. The CSCF comprises IP telephony call state models, which are used
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for controlling call establishment with other network nodes. The CSCF can

also communicate with IP telephony application servers (not shown in Figure

The CSCF comprises a subscriber database, which logically corresponds

to a visitor location register in the GSM system. The CSCF is responsible for

producing both telephony billing information and service billing information.
For a user terminal UE, the core network GPRS interface comprises

one or more individual PDP (packet data protocol) contexts which describe the

packet data address the UE can use to send and receive data packets when

the PDP context is active. Thus, the PDP context can be seen as a connec-

tion. The PDP context defines different data transmission parameters, such as

the PDP type X.25 or IP), PDP address IP address), quality of ser-
vice QoS, access point name APN and NSAPI (Network Service Access Point

Identifier). The IP telephony is in practice invisible to the elements of the core

network. For the support nodes SGSN and GGSN, the IP telephony is only a

PDP context with certain service quality requirements. The signalling associ-

ated with the IP telephony terminates at the user equipment and the CSCF, so
there is no need for the SGSN or GGSN to understand it.

The problem in the above arrangement is that the control and the

media i.e. transfer of user data (such as voice) are distinguished, wherefore,
during a connection, the controlling entity, here a CSCF, has no actual idea

about the availability or state of the connection to the user terminal UE, unless

it tries to send some signalling message by using the connection. Also, the

media part, here an SGSN/GGSN, has no means for informing the CSCF in

case there was a notable change in the availability of the connection. Once the

terminal goes out of coverage, the following is expected to happen: the radio

access network discovers that the radio link is not OK and informs the SGSN.

Relase of the lu interface, etc., is performed as defined in the standards. In the

user terminal, the radio or GPRS part may inform the application that the con-

nection was lost and the application in terminal goes to idle state. The CSCF

will continue assuming that the connection is active until it needs to send some
an SIP) message to the user terminal; once the failure of the delivery is

notified by the GPRS part to the CSCF, the CSCF may conclude that the con-

nection must be terminated and it will go to idle. Such a message might be
caused e.g. by the other party of the connection, the user of which presses the
end call button of the user terminal upon noticing that the connection to the
first party has been lost. The problem is, however, that the CSCF may be in a



0 wrong kind of state for a long time, thus causing inconsistent charging, for

example. Also, a case where, for example, CFNRc (Call forwarding on not

reachable) is activated but no CFB (Call forwarding on busy) is activated would

result in wrong actions in the CSCF. In the GSM system, for example, no similar

problem exists since the control and the media are handled by a single entity, i.e.

Oa Mobile Switching Centre (MSC).

Thus, a need exists to provide a method and equipment for implementing

the method so as to overcome substantially, or at least ameliorate, one or more

Nof the above problems.

00oo 10 SUMMARY

According to a first aspect of the disclosure, there is provided a method

Sfor monitoring a connection to a user terminal in a telecommunications system in

which an element controlling the connection is separate from a system part

providing transport of user data, the method comprising the steps of:

sending an indication message indicating the state of the connection to

the user terminal to the controlling element from a system element which knows

the state of the connection; and

deciding in the controlling element the state of the connection to the user

terminal based on the indication message received.

According to a second aspect of the disclosure, there is provided a

telecommunications system comprising:

an element controlling a connection to a user terminal;

a system part providing transport of user data, which system part is

separate from said controlling element; and

a system element which knows the state of the connection to the user

terminal, said system element being arranged to send an indication message to

the controlling element indicating the state of the connection;

wherein the controlling element is arranged to decide the state of the

connection to the user terminal based on the indication message received.

According to a third aspect of the disclosure, there is provided an element

controlling a connection to a user terminal in a telecommunications system in

which said controlling element is separate from a system part providing transport

of user data, wherein the controlling element is arranged to decide the state of

the connection to the user terminal based on an indication message received

from a system element which knows the state of the connection to the user

terminal.

[R:\LIBQ]2525.doc:MIC



OAccording to a fourth aspect of the disclosure, there is provided a system

element which knows the state of a connection to a user terminal in a

telecommunications system in which a controlling element controlling a

connection to the user terminal is separate from a system part providing transport

of user data, wherein the system element is arranged to send an indication

message to the controlling element indicating the state of the connection to the

T user terminal.

The invention is based on the idea that an indication message indicating

00 the state of the connection to the user terminal is sent to the controlling element

from a system element which knows the state of the connection, whereby the

Ostate of the connection to the user terminal can then be decided in the controlling

Nelement based on the indication message received.

According to one embodiment of the invention, information on the state of

a connection to a user terminal is updated to a controlling element of the system,

such as a CSCF, by sending a query message from the controlling element to

some system element, such as the user terminal itself, which knows the state of

the connection, whereupon the state of the connection to the user terminal can be

decided in the controlling element based on a reply message received to said

query message.

According to another embodiment of the invention, some system

element, such as an SGSN/GGSN, which knows the state of the connection,

sends an indication message to the controlling element indicating the state of the

connection to the user terminal when the state of the connection changes, in

which case the controlling element thus automatically gets updated information

on the state of the connection to the user terminal.

According to yet another embodiment of the invention, some system

element, such as the user terminal itself, which knows the state of the connection,

sends at predetermined intervals an indication message to the controlling

element indicating the state of the connection to the user terminal. The state of

the connection to the user terminal can then be decided in the

[R:\LIBQ]2525 doc:MIC
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controlling element based on these indication messages received. According
to a preferred embodiment of the invention, the connection to the user terminal
can be considered inactive, i.e. lost, if no indication message is received in the

controlling element in a predetermined time.

An advantage of the system and arrangement of the invention is
that the controlling element of the system can be better kept informed on the
state of the connection to a user terminal even if the controlling element is lo-
cated apart from the system part providing transport of user data. As a result,
possible incorrect actions by the controlling element can be better avoided.

BRIEF DESCRIPTION OF THE FIGURES

The invention will be described in the following in conjunction with
preferred embodiments with reference to the attached figures, in which

Figure 1 is a simplified block diagram illustrating the network archi-
tecture of a UMTS system;

Figure 2 is a signalling diagram illustrating the invention according

to an embodiment;

Figure 3 is a signalling diagram illustrating the invention according

to an embodiment; and

Figure 4 is a signalling diagram illustrating the invention according

to an embodiment.

DETAILED DESCRIPTION OF THE INVENTION

The present invention can be applied to various telecommunication
systems. Such systems include third generation mobile communication sys-
tems, such as the UMTS (Universal Mobile Telecommunications System). The

invention will be described in the following using a 3GPP AII-IP system, i.e. a
UMTS system based on IP technology and specified in a 3GPP (3rd Genera-

tion Partnership Project), as an exemplary system without restricting the inven-

tion thereto. The specifications of mobile communication systems, and those
of the third generation mobile communication systems in particular, are ad-

vancing rapidly; consequently, the invention may require additional changes.

All words and expressions should therefore be interpreted broadly since they
are only intended to illustrate, not to restrict, the invention. The essential point

of the invention is the function, not the network element in which the function is

located.



WO 02/17664 PCT/FI01/00747

Figure 1 illustrates an example of the network architecture of a

UMTS system. It is to be noted that, for the sake of clarity, the figure only

shows components relevant to the invention. In the figure, unbroken lines be-

tween various network elements represent signalling and data interfaces

whereas broken lines between network elements represent mere signalling

interfaces. Main parts of the system are a Radio Access Network RAN provid-

ing access to user terminals UE (User Equipment) and a core network. The

radio access network comprises Base Stations BS under control of Radio

Network Controllers RNC (not shown in the figure). In the example of Figure 1,
the core network comprises a Serving GPRS (General Packet Radio Service)

Support Node SGSN, a GGSN (Gateway GPRS Support Node), an HSS

(Home Subscriber Server) and a CSCF (Call State Control Function). Support

nodes SGSN and GGSN are interconnected by a backbone network such as

an IP/ATM (Internet Protocol/Asyncronous Transfer Mode) network.

The Serving GPRS Support Node SGSN is a node which serves the

user terminal UE located in its area. In a packet radio network of the cellular

type, each support node SGSN provides mobile data terminals, i.e. the user

terminal UE, with packet data service in the area of one or more cells in its

service area. The GPRS Gateway Support Nodes GGSN connect the operator

to systems external to the GPRS network, such as IP networks. The GGSN

can also be connected directly to a private company network or a host. The

GGSN operates as a router between an external address and internal routing

data SGSN). It should be noted that the functionalities of the SGSN and

the GGSN can also be physically combined into the same network node, in

which case the operator's backbone network is unnecessary. Logically, how-

ever, the nodes are separate nodes. Core networks of another type may com-
nrion nthnr ne+wAmric alamanfc Tha nmr nmtAnrle tan he rnnnenrl ov+arnal
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example, is an IMSI in the GSM system. The CSCF of the IP telephony net-

work has a signalling connection to the HSS.

The controlling element CSCF controls call establishment and is re-

sponsible for routing calls, and comprises, for example, a function correspond-

ing to a switching function in the intelligent network. The CSCF provides IP

telephony services with end-to-end control. Signalling associated with the IP

telephony, such as H.323 and SIP (Session Initiation Protocol), terminates at

the user equipment and the CSCF. The Session Initiation Protocol (SIP) de-

veloped by IETF (Internet Engineering Task Force) is an application-layer con-

trol (signaling) protocol for creating, modifying and terminating sessions with

one or more participants. These sessions include Internet multimedia confer-

ences, Internet telephone calls and multimedia distribution. The H.323 stan-

dard provides a foundation for audio, video, and data communications across

IP-based networks, including the Internet. H.323 is a recommendation from

the International Telecommunications Union (ITU). In other words, the CSCF

is the network node in which IP telephony user equipment is registered and via

which the signalling is transferred. The CSCF comprises IP telephony call

state models, which are used for controlling call establishment with other net-

work nodes. The CSCF can also communicate with IP telephony application

servers (not shown in Figure The CSCF comprises a subscriber database,

which logically corresponds to a visitor location register in the GSM system.

The CSCF is responsible for producing both telephony billing information and

service billing information. It should be noted that the location of the Call State

Control Function CSCF in the system may vary; the CSCF may be a separate

element or located in the user terminal UE, for example. Within this application

the term "controlling element" refers generally to an element or entity control-

ling a call, the CSCF being merely an example of such element.

For a user terminal UE, the core network GPRS interface comprises

one or more individual PDP (packet data protocol) contexts which describe the

packet data address the UE can use for sending and receiving data packets

when the PDP context is active. Thus the PDP context can be seen as a con-

nection. Within this application a connection can comprise two or more PDP

contexts such that one PDP context is for signalling and one PDP context is

for user data, for example. The PDP context defines different data transmis-

sion parameters, such as the PDP type X.25 or IP), PDP address IP

address), quality of service QoS, access point name APN and NSAPI (Net-
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work Service Access Point Identifier). The IP telephony is in practice invisible

to the elements of the core network. For the support nodes SGSN and GGSN,

the IP telephony is only a PDP context with certain service quality require-

ments. The signalling associated with the IP telephony terminates at the user

equipment and the CSCF, so there is no need for the SGSN or GGSN to un-

derstand it.
IP telephony is a general term which covers services from the stan-

dard voice telephony VolP (Voice over IP) to multimedia applications using IP

data, voice and video in the IP telephony. In addition to the IP telephony, the

above-described system can support other applications, such as access to the

Internet or an intranet. Similarly, an IP call refers to a call which utilizes IP-

based user information (user data) flow and signalling. The user information

may comprise several different components, such as voice, video image and

data. In addition to calls, the IP telephony may comprise call-like services,

which can be unidirectional, directed to a group (or groups) or broadcast in a

given area, for example. In the IP telephony, mobile communication systems

utilize new protocols, such as a WAP (Wireless Application Protocol).

According to one embodiment of the invention, information on the

state of a connection to a user terminal UE is updated to a controlling element

of the system, such as a CSCF, by first sending a query message 21 from the

controlling element to some system element which knows the state of the con-

nection to the user terminal as illustrated in Figure 2. Such an element which

knows the state of the connection and to which the query message 21 is sent

can be the user terminal UE itself or the SGSNIGGSN or an element compris-

ing a Service Specific Coordination Function (SCCF) at the interface between

the radio access network and the SGSN, for example. The network element

receiving the query message 21 then sends a reply message 22 to the control-

ling element CSCF. The state of the connection to the user terminal UE can be

decided in the controlling element based on this reply message. The reply

message as such may mean that the connection to the user terminal is active

and, according to a preferred embodiment, if no reply to said query message

is received in the controlling element in a predetermined time, said connection

to the user terminal is considered inactive. The reply message 22 can also

specifically indicate the state of the connection, i.e. active/inactive. If the con-

nection is doomed inactive, the controlling element CSCF may take appropri-

ate actions, e.g. decide the user terminal UE is idle and activate some appro-
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priate state/status changing of the user terminal. The query messages are

preferably sent at predetermined intervals to keep the controlling element up-

dated on the state of the connection. The length of such a predetermined in-

terval could correspond to the length of a basic billing period that can be 1 s,

for example. Another possibility is that the length equals the length of a basic

call, e.g. 120 s. The length of the interval between the query messages de-

pends, however, on the particular system used but the exact length of the in-

tervals is irrelevant to the basic idea of the invention. The query messages can

be used e.g. during a connection, or just to find out whether the responder is

reachable. According to a preferred embodiment, the system element which

knows the state of the connection can send a message to the controlling ele-

ment indicating that the connection has become active when said connection

has temporarily become inactive and if said connection then becomes active

again. It is thus possible to adopt the same status as before the temporary

break of the connection or to re-establish the connection.

The above-described embodiment of the invention can be imple-

mented by utilising the IP ping command. The Internet Protocol ping command

sends an Internet Control Message Protocol (ICMP) echo request to the speci-

fied remote address. The remote device then responds to the request if it is

reachable. This command can thus be used to test whether a valid path

(route) exists to a destination. By specifying the user terminal UE as the desti-

nation address, the existence of an active connection to the user terminal UE

can be tested. Another alternative is to use dedicated messages at the appli-

cation level. Such a dedicated message (query/reply) can be an SIP message,
for example.

According to another embodiment of the invention, some system

element which knows the state of the connection sends an indication message

31 to the controlling element CSCF, as illustrated in Figure 3, indicating the

state of the connection to the user terminal UE when the state of the connec-

tion changes. The controlling element thus automatically gets updated infor-

mation on the state of the connection to the user terminal. Said system ele-

ment which knows the state of the connection is preferably the SGSN or the

GGSN. The indication message 31 indicating that the connection to the user

terminal UE has become inactive, i.e. radio connection is lost and resources

released, (or active) can be a dedicated message such as an SIP message or

a generic error message that the delivery of some packet to the user terminal
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has failed. The use of this embodiment of the invention requires that the

SGSN or GGSN or a similar system element should be arranged to recognise

changes in the connection to the user terminal UE, i.e. in the PDP context, and

to also recognise the possible significance of the change to another PDP con-

text in order to report them to the controlling element CSCF. Consider a situa-

tion where a PDP context A is provided for signalling and another PDP context

B for user data, which contexts relate to the same connection to the user ter-

minal UE. When the SGSN or GGSN or a similar system element notices that

the context B becomes inactive, i.e. user data packets can not be delivered to

the user terminal UE, it should be able to inform the controlling element CSCF

that the connection (including the PDP context A for signalling) to the user

terminal has become inactive. One possibility is to always send an indication

to the controlling element that a PDP context to some user terminal has be-

come inactive. The system can, however, comprise a number of separate con-

trolling elements CSCF, and according to the state of the art, the

SGSN/GGSN does not necessarily know to which controlling element CSCF

the indication message should be sent. The indication message could be sent

to all controlling elements but this might cause unnecessary load to the sys-

tem. Another possibility is to associate relating PDP contexts so that the

SGSN/GGSN can inform the correct controlling element CSCF who uses the

PDP context A for signalling when the PDP context B for user data becomes

inactive. This could be implemented by e.g. adding a suitable parameter to the

PDP context B (for user data) associating it with the corresponding PDP con-

text A (for signalling) e.g. when these contexts are activated. This association

information is then preferably stored in the SGSN or GGSN or in a similar sys-
tem element where it can then be used as described. It is also preferable to

indicate the type of the PDP context i.e. whether it is for signalling or for user

data so that the SGSN/GGSN can distinguish PDP contexts for signalling and

user data or at least recognise PDP contexts for user data. When the

SGSN/GGSN notices that a PDP context has become inactive and also that

the context was for user data, it can then look for any associated signalling

PDP context from the stored association information and notify the controlling
element CSCF concerned that the connection, to which these contexts relate

to, has become inactive. The indication for the type of the PDP context can be
implemented by setting a suitable parameter in the PDP context when it is ac-

tivated and storing it in the SGSN or GGSN or in a similar system element, for
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example. It is obvious to a person skilled in the art that relating PDP contexts

could be associated also in some other way without deviating from the basic
idea of the invention.

According to yet another embodiment of the invention, some sys-

tem element, such as the user terminal UE itself, which knows the state of the
connection, sends at predetermined intervals an indication message 41 to the

controlling element CSCF, as illustrated in Figure 4, indicating the state of the

connection to the user terminal. The state of the connection to the user termi-
nal UE can then be decided in the controlling element CSCF based on these

indication messages received. The indication message can be any message

decided to be used for this purpose. If the controlling element CSCF receives

these messages from the user terminal UE regularly, it knows that the connec-

tion to the user terminal is active. If, however, the controlling element does not

receive any indication messages from the user terminal UE, it can conclude
that there is something wrong with the connection to the user terminal UE.

Correspondingly, according to a preferred embodiment of the invention, the

connection to the user terminal can be considered inactive, i.e. lost, if no indi-

cation message is received in the controlling element within a predetermined

time.

It is obvious to a person skilled in the art that as technology ad-

vances, the basic idea of the invention can be implemented in a variety of

ways. Consequently, the invention and its embodiments are not restricted to

the above examples, but can vary within the scope of the claims.



II 

The claims defining the invention are as follows:

1. A method for monitoring a connection to a user terminal in a

telecommunications system in which an element controlling the connection is separate

s from a system part providing transport of user data, the method comprising the steps of:

sending an indication message indicating the state of the connection to the user

terminal to the controlling element from a system element which knows the state of the

connection; and

deciding in the controlling element the state of the connection to the user

to terminal based on the indication message received.

2. The method as claimed in claim 1, comprising the further step of:

sending a query message from the controlling element to a system element which

knows the state of the connection to the user terminal, whereby said indication message

indicating the state of the connection to the user terminal is sent in response to the query

message.

3. The method as claimed in claim 2, wherein if no reply to said query message is

received in the controlling element in a predetermined time, said connection to the user

terminal is considered inactive.

4. The method as claimed in either one of claims 2 or 3, wherein said query

message is sent at predetermined intervals.

5. The method as claimed in any one of claims 2, 3 or 4, the method comprising the

further step of:

sending a message to the controlling element indicating that the connection has

become active when said connection has temporarily become inactive and if said

connection then becomes active again.

6. The method as claimed in any one of claims 2, 3 or 4, wherein said system

element to which said query message is sent is the user terminal.

7. The method as claimed in any one of claims 2 to 6, wherein said query message

is sent by using an Intemrnet Protocol ping command.
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8. The method as claimed in any one of claims 2 to 6, wherein said query message

is a Session Initiation Protocol message.

9. The method as claimed in claim 1, wherein said indication message indicating

the state of the connection to the user terminal is sent when the state of the connection

changes.

The method as claimed in claim 9, wherein said system element which knows

the state of the connection is a GPRS network support node.

11. The method as claimed in claim 1, wherein said indication message indicating

the state of the connection to the user terminal is sent at predetermined intervals.

12. The method as claimed in claim 11, wherein if no indication message is received

in the controlling element in a predetermined time, said connection to the user terminal is

considered inactive.

13. The method as claimed in either one of claims 11 or 12, wherein said system

element which knows the state of the connection is the user terminal.

14. The method as claimed in any one of claims 9 to 13, wherein said indication

message is a Session Initiation Protocol message.

The method as claimed in any one of claims 1 to 14, wherein the system part

providing transport of user data comprises a General Packet Radio Service network.

16. The method as claimed in any one of claims 1 to 15, wherein the controlling

element comprises a Call State Control Function.

17. The method as claimed in any one of claims 1 to 16, wherein the system is a

Universal Mobile Telephony System.

18. A telecommunications system comprising:

an element controlling a connection to a user terminal;
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a system part providing transport of user data, which system part is separate from

said controlling element; and

a system element which knows the state of the connection to the user terminal,

said system element being arranged to send an indication message to the controlling

element indicating the state of the connection;

wherein the controlling element is arranged to decide the state of the connection

to the user terminal based on the indication message received.

19. The telecommunications system as claimed in claim 18, wherein the controlling

to element is arranged to send a query message to the system element which knows the state

of the connection to the user terminal, whereby

said system element which knows the state of the connection is arranged to send

the indication message in response to the query message.

is 20. The telecommunications system as claimed in claim 19, wherein if no reply to

said query message is received in the controlling element in a predetermined time, the

controlling element is arranged to consider said connection to the user terminal inactive.

21. The telecommunications system as claimed in either one of claims 19 or 

wherein the controlling element is arranged to send said query message at predetermined

intervals.

22. The telecommunications system as claimed in any one of claims 19, 20 or 21,

wherein said system element which knows the state of the connection is arranged to send

a message to the controlling element indicating that the connection has become active

when said connection has temporarily become inactive and if said connection then

becomes active again.

23. The telecommunications system as claimed in any one of claims 19, 20 or 21,

wherein said system element which knows the state of the connection is the user terminal.

24. The telecommunications system as claimed in any one of claims 19 to 23,

wherein the controlling element is arranged to send said query message by using an

Internet Protocol ping command.
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The telecommunications system as claimed in any one of claims 19 to 23,

wherein said query message is a Session Initiation Protocol message.

26. The telecommunications system as claimed in claim 18, wherein the system

element which knows the state of the connection to the user terminal is arranged to send

the indication message to the controlling element when the state of the connection

changes.

27. The telecommunications system as claimed in claim 26, wherein said system

element which knows the state of the connection is a GPRS network support node.

28. The telecommunications system as claimed in claim 18, wherein the system

element which knows the state of the connection to the user terminal is arranged to send

the indication message to the controlling element at predetermined intervals.

29. The telecommunications system as claimed in claim 28, wherein if no indication

message is received in the controlling element in a predetermined time, the controlling

element is arranged to consider said connection to the user terminal inactive.

30. The telecommunications system as claimed in either one of claims 28 or 29,

wherein said system element which knows the state of the connection is the user terminal.

31. The telecommunications system as claimed in any one of claims 26 to 

wherein said indication message is a Session Initiation Protocol message.

32. The telecommunications system as claimed in any one of claims 18 to 31,

wherein the system part providing transport of user data comprises a General Packet

Radio Service network.

33. The telecommunications system as claimed in any one of claims 18 to 32,

wherein the controlling element comprises a Call State Control Function.

34. The telecommunications system as claimed in any one of claims 18 to 33,

wherein the system is a Universal Mobile Telephony System.
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An element controlling a connection to a user terminal in a telecommunications

system in which said controlling element is separate from a system part providing

transport of user data, wherein the controlling element is arranged to decide the state of

the connection to the user terminal based on an indication message received from a

system element which knows the state of the connection to the user terminal.

36. The controlling element as claimed in claim 35, wherein the controlling element

is further arranged to send a query message to a system element which knows the state of

the connection to the user terminal.

37. The controlling element as claimed in claim 36, wherein if no reply to said query

message is received in the controlling element in a predetermined time, the controlling

element is further arranged to consider said connection to the user terminal inactive.

38. The controlling element as claimed in either one of claims 36 or 37, wherein the

controlling element is further arranged to send said query message at predetermined

intervals.

39. The controlling element as claimed in any one of claims 36, 37 or 38, wherein

said system element to which said query message is sent is the user terminal.

The controlling element as claimed in any one of claims 36 to 39, wherein the

controlling element is arranged to send said query message by using an Internet Protocol

ping command.

41. The controlling element as claimed in any one of claims 36 to 39, wherein said

query message is a Session Initiation Protocol message.

42. The controlling element as claimed in any one of claims 35 to 41, wherein the

controlling element comprises a Call State Control Function.

43. The controlling element as claimed in any one of claims 35 to 42, wherein the

system part providing transport of user data comprises a General Packet Radio Service

network.
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44. The controlling element as claimed in any one of claims 35 to 43, wherein the

system is a Universal Mobile Telephony System.

A system element which knows the state of a connection to a user terminal in a

telecommunications system in which a controlling element controlling a connection to the

user terminal is separate from a system part providing transport of user data, wherein the

system element is arranged to send an indication message to the controlling element

indicating the state of the connection to the user terminal.

46. The system element as claimed in claim 45, wherein the system element is

arranged to send an indication message to the controlling element indicating the state of

the connection to the user terminal when the state of the connection changes.

47. The system element as claimed in claim 46, wherein the system part providing

transport of user data comprises a General Packet Radio Service network.

48. The system element as claimed in claim 47, wherein said system element which

knows the state of the connection is a GPRS network support node.

49. The system element as claimed in claim 45, wherein the system element is

arranged to send to the controlling element at predetermined intervals an indication

message indicating the state of the connection.

The system element as claimed in claim 49, wherein the system element is the

user terminal.

51. A method for monitoring a connection to a user terminal in a

telecommunications system in which an element controlling the connection is separate

from a system part providing transport of user data, said method being substantially as

described herein with reference to Figs. 2 to 4 of the accompanying drawings.

52. A telecommunications system substantially as described herein with reference to

Figs. 2 to 4 of the accompanying drawings.
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53. An element controlling a connection to a user terminal in a telecommunications

system in which said controlling element is separate from a system part providing

transport of user data, said element being substantially as described herein with reference

to Figs. 2 to 4 of the accompanying drawings.

54. A system element which knows the state of a connection to a user terminal in a

telecommunications system in which a controlling element controlling a connection to the

user terminal is separate from a system part providing transport of user data, said system

element being substantially as described herein with reference to Figs. 2 to 4 of the

accompanying drawings.
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