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Title

Provision of packet-based services via circuit-switched

dCCess

Technical field of the invention

The present invention relates to providing packet-based

services applicable during an ongoing call to a user having

circuit—-switched controlled user’s eqguipment. In particular

the invention provides a solution being applicable for both a

mobile user with a mobile terminal and for a user with a

Cixed terminal.

Background

Third Generation (3G) Networks such as UMTS (Universal
Telecommunication Network) and CDMA 2000 provide high-speed

wlreless Internet access to mobile users over a wide coverage

area. For the 3G networks the 1P Multimedia Subsystem IMS has

been defined to provide cellular access to the services of

the Internet in order to support telephony and multimedia

services. The IMS uses packet-based technology, in particular

| W1

{P-network and other IETF protocols for provision of

services. The strength of IMS is the provision of enhanced

services, for example multimedia services combining voice and

r
Sl
e

data. Further, the usage o:

IP-network as a single underlying

standard allows an easy and fast service deployment. In
contrary, 2nd Generation networks, like GSM, provide voice

based on a circuit-switched technology.

a— |

Besides volce and data calls, in UMTS 3GPP standard a number

[~

of so-called mid-call services are defined, which are

CONFIRMATION COPY
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characterised by the fact that during an ongoing call the
user initiates a service invocation. Some examples of mid-

call services are:

e Communication Diversion / Call Deflection (CDIV / CD)

e Explicit Communication Transfer (ECT)

e Communication Hold/Resume/Retrieve (HOLD)
e Conference and 3 party call (MPTY, CONEF)
e Call Waiting (CW)

e Call Completion to busy Subscribers (CCBS)

A detailed description of the different mid-call might be

found in 3GPP TS 22.004 for TS1l1l and other teleservices.

A Session Initiation Protocol SIP has been chosen in IMS for

and the IMS as

L*]

signalling between the user’s equipment U

well as between the components within the IMS. The IMS uses

SIP also to complete voice and multimedia calls in the

IMS service, the

Tnternet. In order to be able to use the

communicating user’s equipment has to support IMs, which

means SIP has to be implemented in the user’s equipment.

The IMS supports inter-working with legacy networks. This

support is provided by a Media Gateway Control Function

(MGCF) . The MGCF performs protocol conversion between

cellular call control protocols and IMS protocols. For

example, the MGCF receives a SIP message from the IMS and

converts it into appropriate ISUP messages. Thus, the primary

function of MGCF is to convert signalling information from

one format to another in uplink and downlink direction.

The IMS has been deployed for 3G networks for provision of

services using packet-based technology with SIP as applied’
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signalling protocol. IMS provides, amongst others, Call State

Control Functions (CSCF), which allow routing of SIP messages

from and to users connected via access networks to
application servers and other control functions. There are
three types of CSCF, namely Proxy-CoCFE (P—-CSCF),
Interrogating—-CSCFEF (I-CSCF) and Serving-CSCF (S-CSCF) . IMS

services are implemented in application servers. One maln

task of the P-CSCF is to store the S-CSCF address for the

user, the I-CSCF supports the lookup of the S—-CSCF for a

yser' call and is a contacting point providing a service

session control.

However, currently the major number of user’s equipment do

not support IMS technology with SIP as signalling protocol

for voice and mid-call services, since said user’s equipment

is adapted for a circuit-switched controlled domain. Thus,

for the access to the IMS an adaptation of the user’s

equipment 1s necessary.

Summary and description of the invention

Therefore, it is an object of the present invention to

provide a solution for providing packet-based services TO
user’s equipment operating in circuit-switched controlled

domain. In particular it is object of the present invention

to provide mid-call services to said user’s equipment while

accessing packet-based domain.

The invention is disclosed in the independent claims.

Advantageous embodiments are described in the dependent

p—

claims being disclosed in the corresponding parts of the

description.
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According to the present invention it is proposed to provide

an Access Gateway Node adapted to invoke a service 1n a

packet-based multimedia system, like for example IMS for a
user with a circuit-switched controlled user’s terminal,
wherein this might be either a mobile terminal or a fixed
rerminal and wherein said user is located in a circult-
switched controlled domain, like Public Land Mobile Network
PLMN or Public Switch Telephone Network PSTN. The invention

provides a solution for mid-calls, which are initiated while
said user has an ongoing call. According to the present
invention it is proposed to provide the ACCeSS Gateway Node
with the following logics. A circuit-switched logic, CS

logic, being adapted to receive oOr tTO send service invocation

information related to the ongoing call from or to the
circuit—switched controlled domain. For example it might be a
co—located MSC-S in case of a mobile user or in case the

Access Gateway node is a stand-alone node; in general any

logic providing a connectivity to a circuit-switched control

switch. Further it is proposed to have a packet-based

multimedia logic, Packet logic, adapted TO receive or to send

packet-based service invocation information from or to the

packet-based multimedia system. This is any logic which

provides packet-based bearer; this might be for example a

functionality which corresponds to the functionality of a P-

CSCF node. Further it is proposed to have a service

invocation logic adapted to identify a service according to

the received service invocation information from the circult-

switched logic or according to the receilved packet-based

service invocation information from the packet-based

multimedia logic. Thus, at first the Access gateway Node 1s

adapted to identify which kind of mid-call is receilved,
herein the service invocation request might be received
cither from the circuit-switched controlled domain or from
the packet-based multimedia domain. Further the service

invocation logic is adapted to handle a corresponding service

PCT/EP2006/001680
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execution in respect to the identified service, which

includes also maintaining of the status of the service

axecution.

Moreover the present invention proposes a method for invoking

a service in a packet-based multimedia system for a user with

2 circuit-switched controlled user’s terminal located in a

circuit—-switched controlled domain and having an ongoing

call. In the following described steps are to be performed in
the Access Gateway Node. The method proposes to receive

service invocation information related to the ongoing call

from the circuit-switched controlled domain. A gservice

invocation message might be received also from the packet-

based multimedia system, therefore the method proposes to

receive a packet-based service invocation information. In the

next step of the method it is proposed to identify a service

according to the received service invocation information or

according to the received packet-based service invocation

information. When the service is identified it is proposed to

handle a service execution in respect to the identified

service, wherein the service execution comprises CONversion

of the formats of the used transmission means (like protocols
or tones) between the packet-based multimedia system and the

circuit-switched controlled domain and the maintaining of a

status of the service execution. Further it is proposed to

send a service invocation information related to the

identified service to the circuit-switched controlled domain

and to send of a packet-based service invocation information
related to the identified service to the packet-based

multimedia.

pr—rb

The advantage of the present invention is that it provides a

smooth migration from a circuit-switched domain to a packet-

based domain. In particular for a user using a cilrcult-




10

15

20

25

30

35

CA 02642873 2008-08-19
WO 2007/0959635 PCT/EP2006/001680

switched adapted equipment a solution is given TO use€ mid-

calls in a IMS domain.

Further advantageous embodiments are described in the

dependent claims.

In the following preferred examples of the present invention

shall be described in detail, in order to provide the skilled

person with thorough and complete understanding of the

invention, but these detailed embodiments only serve as

=

examples of the invention and are not intended to be

limiting. The following description shall make reference to

the enclosed drawings, in which

P
—

Fig.l shows a schematic representation of an

architecture .of Access Gateway Node according to the present

invention, and

Fig.2 shows a flowchart of an embodiment of the present

invention for a method being to be performed on the AcCcess

Gateway Node,

Fig.3 shows an embodiment of the present invention when

the Access Gateway Node is co-located in a serving node and a

DTAP protocol is used 1in the circuit-switched controlled
domain,
Fig.4 shows an embodiment of the present invention when

the Access Gateway Node is a stand-alone node and USSD

protocol is used in the circuit-switched controlled domain,

Fig.5 shows an embodiment of the present invention when
the Access Gateway Node is a stand-alone node and DTME tones

are used in the circuit-switched controlled domaln,
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F1g.6 shows a schematic message exchange embodiment in

the Access Gateway Node for accepting HOLD mid-call,

Fig.7 shows a schematic message exchange embodiment in

5 the Access Gateway Node for rejecting HOLD mid-call,

Fig.8 shows a schematic message exchange embodiment in

the Access Gateway Node for accepting HOLD mid-call while
using DTME tones.
10

It should be noted that the term “node”, “equipment”

“terminal” in the context of the present invention refers TO

any suitable combination of hardware and software forxr

providing a predetermined functionality in the communication
15 network. In this way, said terms generally refers to a
logical entity that can be spread out over several physical

entities, but can also refer to a physical entity located in

one physical location, if no explicit definition is given.

20 Preferably, the communication network is a mobile
communication network, e.g. is a wireless communication

network operating according to GSM, or GPRS (General Packet

Switched Radio) or any 3G system like for example UMTS

(Universal Mobile Telephone System), EDGE, and CDMAZ00O.

25 Preferably, the packet-based multimedia system, 1s the IMS.

According to the present invention it is proposed, in order

to allow the packet-based multimedia system to take the full
call and service control, to combine the logical
30 functionality of a cellular switching centre and the logical

functionality of the packet-based multimedia system in an

Access Gateway Node, which is called in the following MAGCE.
In particular it is proposed that this new MAGCFEF node
comprises a serving circuit-switched functionality like for

35 example MSC or a GMSC-S in case of mobile user or 1in general
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a logic providing and handling a circuit-switched controlled
bearer. Further it is proposed that the MAGCF has pracket-

based multimedia functionality which is in particular an user

agent and/or a proxy call control function, like for example

the P-CSCF.

N—

In general it might be said that the MAGCF handles in the

packet-based multimedia domain on behalf of the user with a
circuited-switched terminal. Further it is proposed that the
MAGCE has the control over the performed operations between
cellular call control protocols and IMS protocols, this

comprises among others also protocol conversion.

Fig.1l presents'schematically a structure of a MAGCF being an
anchor point for the user’s circuited-switched control

terminal between a circuited-switched CS network and a

packet-based multimedia network Packet.

There is a circuit-switched logic, CS logic, adapted to

receive and/or to send a service invocation information, in

form of a DTAP or USSD protocol or DTMF tone from or/and to

the circuit-switched controlled domain like for example GSM

or a PSTN. Preferably the information is received (send) from
(to) a circuit-switched node, like MSC or MSC-S or a fixed
switch serving the user. The MSC might be either a stand-

alone node or it might be integrated in the MAGCF. Generally,

the circuit-switched function is preferably a function

fulfilling the functionality required to exchange information
with the cellular-switched controlled network, in which a
user 1s located. Further the MAGCF comprises a Packet logic,
which is adapted to receive and to send a packet-based

service invocation message from and to the packet-based

system, like for example IMS. The protocol for the packet-

based invocation message is preferably the SIP protocol.
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Further it is proposed to provide a service invocation logic,

Invoc. logic, which is adapted to analyze the received

service invocation request (received either from the packet-

based system or from the circuit-switched controlled domain).

Thus, at first the MAGCF is adapted to identify which kind of
mid-call service invocation request is received. Further the
service invocation logic is adapted to initiate a

corresponding service execution in respect to the identified

service, this means that a corresponding message 1S sent

either to the packet-based system or to the circuit-switched

controlled domain. The service invocation logic performs also

a corresponding conversion of the message format, which

usually differentiates between the packet-based system and

the circuit—-switched controlled domain. Moreover the service

invocation logic maintains the status of the service

execution, wherein the status information might include also

a timer tracking a receiving of an answer for a sent message.

In the following a method according to the present invention
is described in respect to Fig. 2. Fig.2 presents steps which
are to be performed in the Access Gateway Node, MAGCF. In the

first step 21 the MAGCF receives a service invocation request

being a general term for service invocation information or

packet-based service invocation message, whereln sald request

is received either from the packet-based system 20a or from

the circuit-switched controlled domain 20. In step 22 the

service invocation request is identified which means the type

of the mid-call is determined. When the service is identified

it is proposed to initiate a service execution in respect to

the identified service, whereilin the service execution

comprises among others converting the messages format and

generating new messages, 23. In step 24 the status of the

service execution is stored and in step 25 it is proposed to

PCT/EP2006/001680
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send service invocation information related to the identified

service to the circuit-switched controlled domain, 26 oxr to

send a packet-based service invocation information related to

the identified service to the packet-based multimedia domain,

260a.

According to the present invention there might be different

embodiments for provision of the MAGCF and for applying

service invocation information. The detailed description of

"

the embodiments will be given i1n the further part of the

description.

In one embodiment it is proposed to co-locate the MAGCE with

the serving MSC-S. In this case the user’s terminal is to be

adapted to send an appropriate circuit-switched signaling,

like for example DTAP signaling, directly to the MSC-S and

the MSC-S forwards said signaling message to the conversion

logic for converting it into SIP service invocation message.

In other embodiment it is proposed that the MAGCFEF is stand-
alone node, which implies that the MAGCF is not co-located

with the serving MSC-S or the subscriber is using a fixed

phone. In this case appropriate service invocation

information is to be used, like for example DTME inband
signaling or in case the subscriber is using a mobile phone,

like the 24.008 USSD signaling.

Further it is proposed for mobile phone users to use a
GPRS/WCDMA packet bearer to convey the service invocation

trigger in case the terminal is able to establish in parallel

this kind of bearer.

Independent on the used protocol bearer or method for

transferring the service invocation information related to



WO 2007/095965

10

15

20

235

30

35

CA 02642873 2008-08-19

11

the ongoing call from or to the circuit-switched controlled
domain, the MAGCF applies according to the present invention
a procedure in a service logic node in order to invoke a

service in the packet-based multimedia domain, like 1n the

IMS. This procedure will be described further in more

details.

11}

"erent embodiments for the realization o

In the following dif

ol

the invention are described.

In the following, in respect to Fig.3, an embodiment for

performing a service invocation procedure for mid-calls when

the MAGCF is co-located with the serving MSC-S 1s given.

Fig.3 depicts a user’s equipment UE communicating over an

air—-interface, UTRAN/GERAN, with a collocated MSC-S/MAGCF

"'node. Said communication is performed by means of a DTAP

signalling, wherein the communication between collocated MSC-

S/MAGCF and the IMS domain is performed by mean of a SIP-
signalling. In MAGCF a user agent UA 1s depicted, which has

the responsibility to handle on behalf of an user located in

the circuit-switched domain, for example UA is responsible

for registering a user in the IMS domain.

Thus, according to Fig.3, the terminal transfers the service
invocation request via the existing DTAP messages to the MSC-
S. The Direct Transfer Application Part DTAP as known 1s used

——

for messages exchange between MSC and a mobile station. In

particular said protocol is used to transfer messages related
to connection setup and mobility management. The transmission
with DTAP protocol is transparent for a base station system.
Transaction IDs are used to associate the DTAP messages with

a particular mobile terminal and the current call.

The format of a DTAP message and the procedure of performing

service invocation by means of DTAP is known and described in

PCT/EP2006/001680



WO 2007/095965

10

15

20

25

30

CA 02642873 2008-08-19

12

(3GPP TS 24.080 and 3GPP TS 24.008) . According to the present
invention it is proposed that the service logic upon
receiving the DTAP message performs procedural steps, which

lead to conveying a service invocation. At first it 1is

identified which of the mid-call services 1s to be performed

and to which user’s ongoing call it is related. Further the

status of the call is stored. In case the MAGCF decides to

initiate a corresponding service invocation call in the IMS,

1t 1s preferably proposed that the MAGCF sends a feedback

information to the user that the call is for example in an

establishing phase and the MAGCF starts the initiation phase

by converting the DTAP service invocation request to the

appropriate SIP messages in the IMS. Herein the packet-based

multimedia logic is involved, which sends a corresponding SIP

signaling.

-~

In the following an embodiment for providing service

invocation information is given 1in respect to Fig.4. Fig.4

depicts a user’s equipment UE communicating over an alr-

interface, UTRAN/GERAN, with a MSC~-S node. Said MSC-S node

communicates with a HLR and with a stand-alone MAGCF node,

which ensure a communication to the IMS.

According to this embodiment the MAGCF is stand-alone node,

which might occur-in different scenarios. According to Fig.4
the subscriber is roaming in the home network and a static
MAGCF has been selected, which means that there is a number
of serving MSC-S and one MAGCF communicating with the
corresponding MSCs-S. Further scenario might be that the
MAGCF 1s a roaming anchor point for the subscriber roaming in

a visited network.

According to Fig.4 the subscriber invokes a mid-call service,

and the invocation request 1s packed into a USSD container

PCT/EP2006/001680
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string, 24:008: USSD String: Service Invocation. The USSD
Unstructured Supplementary Service Data is a GSM service for

exchange information between a user and a network, an example

is the call forwarding, like for example “6l*Number*11+*10"”

means call forwarding “61” for the voice call “11” with the

number “number” with the delay of 10 seconds. Corresponding

user friendly commands are stored in a mobile terminal. The

commands which are to be transferred into USSD commands might

be introduced and configured in the terminal by the

subscriber or the terminal can derive it from some

information stored in the SIM card and being provided by the

operator specifically for subscribers wishing to invoke any

service.

According to Fig.4 the USSD string is received by the serving
MSC-S and tagged in a way that the MSC-S recognizes that it

has to forward the USSD string to the HLR. This communication

might be performed preferably by means of the Mobility

Application Protocol MAP.

The reception of the USSD string in the HLR triggers the USSD

CAMEL trigger, which is defined in the HLR as subscriber data

for this subscriber.

The CAMEL approach is taken as an example and it has no

restriction to the present invention. CAMEL is a network

feature which allows the network operator to provide the

mobile subscribers with the operator specific services even

when mobile subscribers are roaming outside the home network.

- According to CAMEL architecture, CAMEL Service Control

Functionality (gsmSCF) functionality is to be provided in the

subscriber’s home PLMN, which contains the CAMEL service

logic needed to implement operator specific services. In the

F

frame of CAMEL, a so called Trigger Detection Point (TDP) i1s
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defined, which specifies a point of time in transaction

handling when the gsmSCF shall be contacted. When the TDP 1s

met a dialog to gsmSCF is opened. There i1is a number of

functionalities defined for the gsmSCF, among other things;
the gsmSCF can be provided with information about ongoing
transaction of a user, like for example destination address

and duration of transaction.

Returning to Fig.4 the HLR uses the CAMEL functionality to

inform the MAGCF about user’s specific service invocation
request represented as a USSD string. Thus, the HLR sets
Trigger Detection Point including contacting data for the

gsmSCF being co-located with the MAGCF, which according to

the present invention is the address of the stand-alone MAGCE

node to be used for the subscriber. Further information i1s to

be preferably the CAMEL service key indicating that the

subscriber uses IMS services.

So finally the MAGCF receives the mid-call service

invocation, in form of USSD string Service Invocation,

performs the handling of the mid-call according to the

present invention and forwards that to IMS for service

execution, SIP Service Invocation.

Another embodiment for providing a service invocation message
is by means of a DIMF Dual Tone Multi Frequency tones. These

tones are usually generated by pressing keys on a user’s

terminal and are for example used for controlling of voice

mailboxes or answering machines or for realising a

supplementary services like the mid-call services. The DTMF

tones are sent inband by choosing individual frequency

combinations so that it is possible to send it over the same

connection link. On one side an encoder on the sending side

is needed and on the receiving side a decoder. According to



CA 02642873 2008-08-19

WO 2007/095965 PCT/EP2006/001680

10

15

20

25

30

15

the present invention 1t is proposed to introduce in the case
of stand-alone MAGCF a DTMF tone-based solution. With this

DTMF tone-based alternative it i1is possible to support mobile

terminal as well as fixed line phone connected to any PSTN or
ISDN network. The solution by using DTMEF 1s described in the
following in respect to Fig.5. According to Fig.5 two user’s

terminals are depicted, a mobile terminal MT communicating

over a Public Land Mobile Network PLMN and a fixed telephone
FT communicating over Public Switched Telephone Network PSTN
with a stand—-alone MAGCF. The MAGCF according to the present

invention provides a connection to a packet-based multimedia

domain, like the IMS. Further a Media Gateway Node MGW

handling user’s payload traffic, as i1t 1s already known is

depicted

According to the present invention it is proposed that a

subscriber invokes the service by typing a specific digit

combination on the keypad of the terminal. Each pressed key

generates a specific DTMF tone which is then send inband

towards the MGW. It i1s to be noted that possible digit

strings are well-known and standardized, however also any
other market or operator—-specific definition could be used.

According to Fig.5 the control signaling 1s sent to the MAGCF

by means of an ISUP protocol and the payload information,

user plane, is directed to the MGW. It is proposed that the

MAGCF instructs 1ts MGW to monitor the user plane for inband

DTME tones. There might be different embodiments for

performing the monitoring procedure, herein two examples are

given. It is proposed that either the MGW is instructed to

watch out for a specific digit map, or the MGW 1s instructed

to report each and every recognized DTMF tone to the MAGCE.

If the MGW reports every DTMF tone, then the MAGCF needs

first to recognize the specific digit map identifying a mid-
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call command. In both cases (digit map and reporting of every

DTMF tone) the MAGCF needs to provide a function to recognize

the service that i1s identified by the DTMF digit string. As

soon as the invoked service is identified, the invocation is

triggered within the MAGCF which includes mapping into the

appropriate SIP signaling and forwarding to IMS.

In the presented embodiments the direction between a user’s

terminal and a MAGCF 1s described. It 1s to be mentioned that
the same protocols are to be used in the direction from the

MAGCE to a user’s terminal. Independent on the used protocol

—t

for transferring the service invocation information related

to the ongoing call from or to the circuit-switched
controlled domain, the MAGCF applies according to the present
invention a procedure in a service invocation logic 1n order

to invoke a service in the corresponding domain. In

particular the service is to be identified, a relation to an

ongoing call is to be established and a status of the

corresponding parameters 1s to be maintained.

In the following some embodiments are given presenting the

F

functionality of the MAGCF in accordance with the present

invention.

p—

In respect to Fig.6a and Fig.6b embodiments of procedures to

be realized in a MAGCF i1n order to perform a mid-call are

depicted. In Fig. 6a and 6b, MAGCF is depicted and messages,

in form of arrows, which are to be sent or received to or

from the MAGCF are shown.

In Fig. 6a a hold mid-call 1s depilcted which causes that an

ongoing call is put in an “on-hold” status. In a first step

the MAGCF receives a Hold request. As it 1s aforementioned

the service invocation information might be performed by

means of any suitable and preferable protocol, like for
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example a DTMF, DTAP or USSD pretocol. In the néxn atep the
MAGCF identifies the service, which in this example is a Hold
Request and additionally the ongoing call, to which the
message relatas, i1s identified. Upcm the identiticatvion is
5 made the MAGCF initiateg the sarvice invecation procedure in
the IﬁS. Acéording to Flg. 6a t,hé message Invite (SDP:
senconly) is send and 200 OK (SDP: racﬁronly) ag an
aclcnoﬁledgment message is received, By means of the a priori
 applied protocel, like for example DTMF, DTAP, USSD, an
10 acknowledgment message, Hold request ACK (Feedback via DTMF,
- DTAP, USSD, ..) ais 'sazit to the uger’s tanﬂ.ml. The MAGCF
stores the status ,c')f the ongcing' call, name'ly “call held” in
- the next step. - ' : |

15 In case thé MAGCF receivefa a new Hold regquest message, as it
. ia depicted in"Fig 6b, then after performed identification of
' the service invocation massage and aftex assigning said
invocation to an ongoing call, the MAGCF recognlzes that Sald
| ongon.ng call is already set toc “on-hold”. As result the MAGCF
20 rejects the received héld request by sendingt-ldld request .
reject (Feadback via DTMF, DTAP, USSD, ..). -

Furthermore it is proposed 'acéo-rding to the ’prese.nt- invention
'~ to maintain additional parameters, like for example timers. |
25 This embodiment is presented in Fig.7. Thus after receiving
~ tha Hold recuest (via DTMF, DTAP, USSD, ..) from a user’s
terminal, the MAGCF sends a corresponding service mvocation
messago to t:he IMS, Invite -(SDP: sendonly) , after the |
received se:r:vice invocation information has been identified.
30 The MAGCF stores the status of the ongoing call and |
additionally it is proposed that the MAGCF starts a timer
‘while waiting for the SIP vesponge from IMS. Thus in this
case maintaining of the status information comprises storing
aﬁd updal:ing of the c:i:rxont status and of' the timer. In casa
5 . the MAGCF receives an answer from the IMS it continues as

pzlszs-mz . - 19 December, 2007
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afore described. If however a timeout occurs meaning that no

answer has been received from IMS, then the Hold Request 1is

rejected and the message Hold request reject (Feedback via

DTMF, DTAP, USSD, ..) is sent back to the user’s terminal.

In accordance to Fig. 8 an embodiment is presented showing

the procedures at the MAGCF when a service ilnvocation message

is received from the IMS. Furthermore the embodiment shows

the dynamic updates of the stored status in the MAGCF. In

order to simplify the description, the communication 1s

performed between a user B being located in the circuit-

switched controlled domain and a user A being in the packet-

based domain. Both users are not depicted in Fig.8. Herein it

is to be noted that it 1s not important which party, A or B,

is the originating or the terminating side.

As already mentioned the MAGCF needs to keep track on ongoing

calls.

In the first step, the MAGCF receives a packet-based service

[

invocation, namely SIP invite for contacting the user B. By

that, it starts a procedure at the service invocation logic.

At first the status, “SIP invite received”, is stored. In the

next step, the MAGCF detects that B party has an ongoing

call. The MAGCF sends “183 session progress” to A party of

second call and updates the internal state to “SIP invite

received for busy B party”. The MAGCF initiates in the next

step the put on-hold procedure for the first call in order to
receive the second call. As in the previous embodiments

mentioned this might be performed by any suitably protocol.

In this embodiment the DIMF is taken as an example. At first

the MAGCF instructs the MGW to send notification tone to B

user, which is performed on the existing user plane of the

Eh)

ongoing first call. Further the MAGCF instructs the MGW, i1

not already done, to detect DTMF tones coming from B user and

PCT/EP2006/001680
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1t updates the status to “SIP invite received for busy B

party - waiting for response from B party” and starts a

timer. According to one embodiment of the present invention

it 1s proposed that in case a timeout occurs before receiving

a response from B party to send BYE to user A regarding the
second call, preferably with an error cause. This scenario is

not depicted in Fig.8.

In case the MGW detects DITMF tones coming from user B then it

sends diglts to MAGCF. As already mentioned, either the MAGCF

collects the digits or a complete recognized command is sent

to the MAGCF. Independent on the approach, the MAGCF receives

the information, “accept incoming second call”. Consequently

the timer is stopped and the first call is put on-hold.
Additionally the MGW is instructed to connect call legs,

which means to connect the user planes of user A and user B.

Furthermore a “STIP 2000K” is sent to user A meaning that the

second call is going to be switched through. Finally the

status in the MAGCF is updated to “second call ongoing, first

call on hold”.

The above mentioned embodiments show scenarios when a second

call 1s coming while a first call is ongoing. In the

presented scenarios the user accepts the second call and the

first call is put on-hold. Alternatively a possibility is

described to reject the second call. Moreover different

F

status states of the MAGCF are mentioned. However it is to be

mentioned that the present invention is also applicable to

other mid-calls besides the Hold mid-call and the examples of

status are not to be seen as any restriction to the present

invention. The implementation of the status states depends on

the mid-call type and is to be done in any suitable and

preferably form.

PCT/EP2006/001680
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The above-described embodiments are based on integration of
cellular—-switched controlled user equipment, like it is
provided in GSM or GPRS, 1nto IMS services developed in
connection with UMTS. However, the present invention is not

5 only restricted to these networks. A further example might be
CDMAZ2000 providing corresponding nodes as the nodes existing

in GPRS or UMTS.

10
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Claims

1. Access Gateway Node (MAGCF) adapted to invoke a service

1in a packet-based multimedia system (Packet, IMS) for a
user with a circuit-switched controlled user’s terminal
located 1n a circuit-switched controlled domain (CS) and
having an ongoing call wherein said node comprises
- a circult-switched logic (CS logic) adapted to
receive and to send a service invocation
information related to the ongoing call from or

to the circuit-switched controlled domain and,

- a packet-based multimedia logic (Packet logic)
adapted to receive and to send a packet-based
service invocation information from or to the
packet-based multimedia system and,

- a service invocation logic (Invoc. logic) adapted
to i1dentify a packet-based multimedia service
according to the received service invocation
information from the circuit-switched logic or
according to the received packet-based service
invocation information from the packet-based
multimedia logic and adapted to handle a
corresponding packet-based multimedia service
execution 1n respect to the identified packet-

based multimedia sexrvice on behalf of the user.

. Access Gateway Node (MAGCF) according to claim 1 wherein

the circuit-switched controlled user’s terminal 1is

either a mobile terminal or a fixed line phone.

. Access Gateway Node (MAGCF) according to claim 1 wherein

the handling of the service execution in the service

invocation logic comprises a converting procedure
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adapted to convert a service invocation information into

a corresponding packet-based service invocation

information and vice versa.

4. Access Gateway Node (MAGCF) according to claim 1 wherein

the service invocation logic comprises a tracking
procedure adapted to maintain a status of the service

execution in order to handle the service execution.

5. Access Gateway Node (MAGCF) according to claim 3 or 4
wherein the service invocation logic comprises a
feedback generating procedure adapted to generate a
feedback informing about the status of the service

execution in order to handle the service execution.

6. Access Gateway Node (MAGCF) according to claim 1, 4 or 5
wherein the maintaining of the status of the service
execution comprises a maintaining of a timer for
tracking a receiving of an answer for the sent service

invocation information or/and for the sent packet-based

service i1nvocation information.

7. Access Gateway Node (MAGCF) according to one of the
claims 1 to 5 wherein said Access Gateway Node 1is
located in a serving mobile switch (MSC) and the service
invocation information is a signalling message sent

directly from the circuit-switched controlled user’s

terminal to the Access Gateway Node.

8. Access Gateway Node (MAGCF) according to one of the

claims 1 to 6 wherein said Access Gateway Node 1s a

stand-alone node.

9. Access Gateway Node (MAGCF) according to claim 8

wherein the service invocation information 1s a
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signalling message sent from the circuit-switched

controlled user’'s terminal over a serving switch to the

Access Gateway Node.

10.

Access Gateway Node (MAGCF) according to claim 8

wherein the service 1nvocation information 1s an inband

tone sent 1n a user plane.

11.

Method for invoking a service 1n a packet-based

multimedia system (Packet, IMS) for a user with a

circuit-switched controlled user’s terminal located 1n a

circuit-switched controlled domain (CS) and having an

ongoing call with the following steps

12.

receiving a service invocation information
related to the ongoing call from the circuit-
switched controlled domain and receiving a
packet-based service invocation information from

the packet-based multimedia system and,

identifying a packet-based multimedia service
according to the received service invocation
information or according to the recelved packet-

based service invocation information

handling a service execution in respect to the
identified packet-based multimedia service on
behalf of the user and,

sending a service invocation information related
to the identified service to the circuit-switched
controlled domain and sending a packet-based
service invocation information related to the
identified service to the packet-based multimedia

system.

Access Gateway Node (MAGCF) according to claim 11

wherein handling of the service execution comprises
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converting the service invocation information into the
corresponding packet-based service 1nvocation

information and vice versa.

Access Gateway Node (MAGCF) according to claim 11
wherein handling of the service execution comprises

maintaining of a status of the service execution.

Access Gateway Node (MAGCF) according to claim 11
or 13 wherein feedback information 1s generated in order

to inform communicating nodes about the status of the

service exXxecution.

Access Gateway Node (MAGCF) according to claim 11,
13 or 14 wherein the maintaining of the status of the
service execution comprises a maintaining of a timer for
tracking a receiving of an answer for the sent service

invocation information or/and for the sent packet-based

service invocation information.
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