2017/06:7806 A1 |1 I 000 10 010 OO OO0 0

<

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
(19) World Intellectual Property

Organization é A 00 00 O O

International Bureau ) L.
_").//)/ (10) International Publication Number

WO 2017/067806 Al

\

(43) International Publication Date
27 April 2017 (27.04.2017) WIPOIPCT

(51) International Patent Classification: (74) Agent: ISRAELSSON, Stefan; Bjerkéns Patentbyrd KB,

HO04M 3/56 (2006.01) HO04M 7/00 (2006.01) Box 5366, SE-102 49 Stockholm (SE).
(21) International Application Number: (81) Designated States (uniess otherwise indicated, for every
PCT/EP2016/074165 kind of national protection available). AE, AG, AL, AM,
(22) International Filing Date: A0, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
g : BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM,
10 October 2016 (10.10.2016) DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(25) Filing Language: English HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME,
(26) Publication Language: English MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
(30) Priority Data: OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
15190378.8 19 October 2015 (19.10.2015) EP SC, 8D, SE, 8G, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,

(71) Applicant: REBTEL NETWORKS AB [SE/SE]; Jakobs- ZW.

bergsgatan 16, 111 44 Stockholm (SE).
8 (SE) (84) Designated States (uniess otherwise indicated, for every

(72) Inventors: DAHLQVIST, Johan; Lokattsvigen 48, 167 kind of regional protection available): ARIPO (BW, GH,
56 Bromma (SE). PRETO, Vasco; Maskinistvigen 8, 176 GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
69 Jarfilla (SE). KAMINSKI, Andrew; Tegvédgen 11, 187 TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
30 Téby (SE). KYRITSIS, Thomas; Sollentunavigen 146, TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
191 48 Sollentuna (SE). LINDHE, Pir; Sigurd Rings gata DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
7, 126 51 Hagersten (SE). SKOGLUND, Thomas; Birk- LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
agatan 26, 113 39 Stockholm (SE). KUMAR, Suresh; SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
Timotejvdgen 5, Ilgh 1002, 145 67 Norsborg (SE). GW,KM, ML, MR, NE, SN, TD, TG).

MORTAZAVI, Amir; Fridensborgsvigen 58, 170 69 Published:
Solna (SE). CONNOR, Christopher; Surbrunnsgatan 15, — ©° ored:
Igh 1304, 114 27 Stockholm (SE). —  with international search report (Art. 21(3))

(54) Title: SYSTEM AND METHOD FOR SETTING UP A GROUP CALL

121x
1
SWA
AN 131
2
#1
141—|

Fig. 1

(57) Abstract: A group call is setup between one originating device (A) and at least two terminating devices (B, C), which each has
access to a public land mobile network (131, 132, 133) and a mobile data net- work (121, 122, 123). The originating and terminating
devices (A, B, C) include a respective software-implemented call handling tool (SWA, SWB, SWC) configured to assist a user in
placing and receiving group calls. Bridge nodes (141, 142, 143) are connected to the mobile data network (121, 122, 123), the public
land mobile network (131, 132, 133) and a server node (110), which, in turn, also is connected to the mobile data network (121, 122,
123). In response to a call-setup command from a user of the originating device (A), the software-implemented call handling tool
(SWA), on one hand, sends a call-setup request (1 ) to the server node (110); and on the other hand, makes a first call (2) to a first
bridge node (141) over the public land mobile network (131 ) using a first telephone number (#1) stored in the originating device
(A). The call- setup request (1) indicates an identity of the terminating devices (B, C). Based on the call-setup request (1) and the
first call (2), the server node (110) sets up a call between the originating and terminating devices (A, B, C) over a conference bridge
(146) in the first bridge node (141), plus possibly other bridge nodes (147, 148) depending on where the devices (A, B, C) are loc-
ated relative to one another.
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System and Method for Setting up a Group Call

THE BACKGROUND OF THE INVENTION AND PRIOR ART

The present invention relates generally to cost-efficient setup of
group calls between mobile terminals. More particularly the in-
vention relates to a system according to the preamble of claim 1
and a corresponding method. The invention also relates to a
computer program product and a processor-readable medium.

Since an increasing amount of voice traffic is now being conve-
yed over the Internet, the telephone charges are gradually lowe-
red. For example, the pricing structure for both landline and mo-
bile phone calls within a specific operator’'s network, country
and/or region is often such that a flat rate applies regardless of
usage. Typically, however, long distance calls are still relatively
expensive, even though this may not be fully justified from a
technical point-of-view. In particular, group calls, i.e. voice calls
including three or more parties, may become very expensive if
the parties involved are located in different countries. Therefore,
various group-call solutions have been developed, which involve
Internet-based technology, and aim at reducing the costs.

US 6,256,389 shows an integrated telecommunication collabora-
tion system, which allows close integration of desktop computer
applications, data communications and public switched telepho-
ne network voice connections. Here, client software includes a
voice agent for establishing telephone sessions, a data agent for
establishing associated data sessions, a communications agent
which synchronizes the data and voice agents, and an integra-
tion agent which integrates the data and voice communications
with a computer operating system and with various applications.
The integrated telecommunication collaboration system controls
the establishment of harmonized calls by sending and receiving
various requests and status messages to and from a server and
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another client.

US 2013/0331075 describes methods, systems and devices for
joining a conference call on an electronic device. Methods are
described which include steps of receiving a communication and
determining at least one replacement conference call phone
number based on information in the communication. Further
steps may involve determining that the replacement conference
call phone number is a preferred conference call phone number.
Moreover, steps may be included that involves initiating a dial-
ling sequence using the preferred conference call phone num-
ber.

US 7,209,947 discloses a system and method for providing data
network-assisted conference service to a wireless terminal. Con-
ference-related information is here received from a conference
originator and stored. Prior to conference establishment time, a
conference notification message is sent to the wireless terminal.
A conference connection request is sent by the wireless terminal
in response to the conference notification message, and a con-
ference connection is established between the wireless terminal
and a conference bridge that connects all conference partici-
pants.

US 2014/0362742 reveals a solution for facilitating the set-up of
a conference call over a telecommunication network, where the
call is between a first user and a one or more second users of
the network. For example, via the solution, a user can establish
a conference call in a very short time and easy way. In addition,
he/she is able to book and manage their conferences through a
smartphone app, or a mail server client.

PROBLEMS ASSOCIATED WITH THE PRIOR ART

Thus, various cost-efficient solutions are known for setting up
group calls, inter alia based on conference bridges. However,
these solutions have one thing in common, namely they are rela-
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tively complicated to implement, especially for mobile subscri-
bers.

SUMMARY OF THE INVENTION

The object of the present invention is therefore to alleviate the
above problem, and offer a cost-efficient, reliable and user-
friendly group-calling solution for mobile users, which can be
applied in a straightforward manner regardless of whether the
parties involved are located in the same network, or on different
continents.

According to one aspect of the invention, the object is achieved
by the initially described system, wherein in response to the
user-generated call-setup command, the software-implemented
call handling tool in the originating device is also configured to
make a first call to a first bridge node over the public land mobile
network (PLMN) using a first telephone number stored in the
originating device.

This system is advantageous because the signaling relating to
the voice connection to be established over the PLMN can be
performed independently from the signaling involving the server
node, which aims at paging the terminating devices and informing
their users of the incoming group call. Thus, the overall call setup
can be made highly efficient. In fact, depending on the latencies
in the different networks, the terminating devices may even es-
tablish connections with a bridge node before the originating de-
vice does so.

According to one preferred embodiment of this aspect of the in-
vention, the originating device contains a set of different tele-
phone numbers, and the software-implemented call handling tool
in the originating device is configured to select the first telephone
number based on a location of the originating device. Thereby,
for instance, the first call can be made to a geographically
nearest first bridge node, which is normally advantageous from a
cost point-of-view.
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According to another preferred embodiment of this aspect of the
invention, in response to the first call, the first bridge node, in
turn, is configured to send a first bridge-acknowledge message to
the server node. The first bridge-acknowledge message specifies
a first network address of the first bridge node. Hence, the first
bridge-acknowledge message informs the server node about
which primary bridge node that will be employed for setting up
the group call.

According to yet another preferred embodiment of this aspect of
the invention, in response to the call-setup request, the server
node, in turn, is configured to send a respective service message
to each of the terminating devices. The service messages indica-
te an identity of the originating device and a petition to establish
a voice connection with the terminating devices. Consequently,
the service messages inform the terminating device of the inco-
ming call from the originating device.

Preferably, in response to a received service message, the soft-
ware-implemented call handling tool in a terminating device is
configured to generate an alert signal, which is adapted to notify
a user of the terminating device of the incoming call from the ori-
ginating device. For example, the alert signal may involve produ-
cing an acoustic signal, a text message, graphics and/or an optic
signal.

According to a further preferred embodiment of this aspect of
the invention, after having started to generate the alert signal,
the software-implemented call handling tool in each of the termi-
nating devices is configured to make a reply call to a second
bridge node in response to a user's accept command. Here, the
accept command may for example be represented by activation
of: an on-screen input means, a key or a button, or by a voice
command. The reply call is made over the public land mobile net-
work using a second telephone number, which preferably is sto-
red in the respective terminating device. In fact, the second tele-
phone number may be identical to the first telephone number.
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Thus, in a simplest possible implementation of the invention, all
devices only store a single telephone number, which is used by
the software-implemented call handling tool both for placing calls
and accepting incoming calls.

However, according to a preferred embodiment of this aspect of
the invention, each terminating device contains a set of different
telephone numbers, and the software-implemented call handling
tool is configured to select the second telephone number based
on a location of the terminating device. Thereby, analogous to
the first call, the reply calls can made to a second bridge node
that is a geographically nearest to each of the terminating devi-
ces. Further preferably, if possible, each reply call is made to a
second bridge node within a home network of the terminating
device in question. Namely, this is most advantageous from a
cost point-of-view.

According to still another preferred embodiment of this aspect of
the invention, in response to the reply call, each second bridge
node, in turn, is configured to send a respective second bridge-
acknowledge message to the server node. The second bridge-
acknowledge message specifies a second network address of the
second bridge node. Thus, based on the second bridge-ack-
nowledge message, the server node is informed of which second
bridge nodes that will be used to set up the call to the terminating
devices. In response to the first and second bridge-acknowledge
messages, the server node is configured to send bridge-promp-
ting messages to the first and second bridge nodes respectively.
Consequently, it is confirmed to the first and second bridge
nodes in a simple and straightforward manner that a call will be
set up between the originating and terminating devices using the
thus identified first and second bridge nodes.

According to another preferred embodiment of this aspect of the
invention, in response to the bridge-prompting messages, the
first and second bridge nodes are configured to cause connec-
tions to be established between the originating device and each
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of the terminating devices over the conference bridges. In prac-
tice, this typically means that once the call has been set up to a
particular device, a respective connection is established directly
between each device and the first conference bridge. l.e., the
payload traffic will go exclusively through the first bridge node,
which, normally, is located relatively near the originating device.

According to a further preferred embodiment of this aspect of
the invention, if a connection has been established between the
originating device and at least one first device of the at least two
terminating devices, and no user’s accept command has been re-
ceived in at least one non-connected device of the called termi-
nating devices within a response interval after having initiated
the first type of alert signal; the server node is configured to send
a call-in-progress notification to the non-connected device(s). In
response to this notification, the software-implemented call hand-
ling tool in the one non-connected device(s) is configured to ge-
nerate a second type of alert signal. This signal, in turn, is adap-
ted to notify a user of an ongoing call to which he/she may choo-
se to connect. Thus, in the event that a callee missed to accept
the initial call invitation, he/she may conveniently join the conver-
sation at any time later as long as the call is still in progress.

According to yet another preferred embodiment of this aspect of
the invention, a database that is accessible by the server node
stores a definition of a group of subscribers. Each of the subscri-
bers in the group is associated with a particular device, and if a
connection has been established between a set of devices as-
sociated with a sub-group of subscribers within the group, the
server node is configured to send a call-in-progress notification
to each non-connected device that is associated with a subsc-
riber of the group, however that is not included in the sub-group.
In response to the call-in-progress notification, the software-im-
plemented call handling tool in each of the non-connected de-
vices is configured to generate a second type of alert signal,
which is adapted to notify a user of an ongoing call to which the
non-connected device can be connected. Hence, even if a party
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was not actually called, he/she may choose to join an ongoing
group call provided that the user in question belongs to the group
in name of which the call was initiated.

Preferably, in response to a received user command designating
the ongoing call, the software-implemented call handling tool in
the non-connected device is configured to make the reply call to
the second bridge node of the at least one bridge node over the
public land mobile network using the reply telephone number, i.e.
as if the call had been answered in connection with the original
call setup.

According to still another preferred embodiment of this aspect of
the invention, after that a group call has been set up between
the originating device and at least two terminating devices, the
software-implemented call handling tool in each of said devices is
configured to provide the parties with a set of call-related servi-
ces. Specifically, via the software-implemented call handling tool,
a user may: generate a call-setup request in respect of at least
one additional terminating device to be included in the group call
in response to a call-setup command from a user; send a call-
disconnect request in respect of at least one of said devices to
the server node, and/or send a mute request in respect of at
least one of said devices to the server node. Thereby, the
group-call parties are given a useful toolbox for handling various
situations as the call is in progress.

According to another aspect of the invention, the object is achie-
ved by the method described initially, which further involves
making, via the software-implemented call handling tool in the
originating device, a first call to a first bridge node. The first call
is made in response to the call-setup command, and is effected
over PLMN using a first telephone number that is stored in the
originating device. The advantages of this method, as well as
the preferred embodiments thereof, are apparent from the dis-
cussion above with reference to the proposed diagnostic app-
aratus.



10

15

20

25

30

WO 2017/067806 PCT/EP2016/074165

According to a further aspect of the invention the object is
achieved by a computer program product loadable into the me-
mory of at least one processor, and includes software adapted
to implement the method proposed above when said program is
run on at least one processor.

According to another aspect of the invention the object is achie-
ved by a processor-readable medium, having a program recor-
ded thereon, where the program is to control at least one pro-
cessor to perform the method proposed above when the prog-
ram is loaded into the at least one processor.

Further advantages, beneficial features and applications of the
present invention will be apparent from the following description
and the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is now to be explained more closely by means of
preferred embodiments, which are disclosed as examples, and
with reference to the attached drawings.

Figure 1 shows an overview of a system according to one
embodiment of the invention; and

Figure 2 illustrates, by means of a flow diagram, the gene-
ral method according to the invention.

DESCRIPTION OF PREFERRED EMBODIMENTS OF THE IN-
VENTION

Initially, we refer to Figure 1, which shows an overview of a sys-
tem according to one embodiment of the invention for setting up
a group call between one originating device A and at least two
terminating devices B and C respectively. The originating and ter-
minating devices A, B and C each has access to a PLMN 131,
132 and 133 respectively as well as a mobile data network 121,
122 and 123 respectively via one or more respective wireless
interfaces, e.g. based on radio, optic or inductive technology.
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Here, the originating device A is presumed to have access to a
first PLMN 131. Analogously, the terminating devices are presu-
med to have access to second and third PLMN:s 132 and 133
respectively. Furthermore, the devices A, B and C are presumed
to have access to first, second and third mobile data networks
121, 122 and 123 respectively. Each of the mobile data networks
121, 122 and 123, in turn, is connected to at least one respective
bridge node 141, 142 and 143. The bridge nodes 141, 142 and
143 are further connected to a data network 150, e.g. the Internet

Moreover, the devices A, B and C include a respective software-
implemented call handling tool SWA, SWB and SWC, e.g. a so-
called app, which is configured to assist a user in the process of
placing and receiving group calls.

The proposed system further includes a server node 110, which
is connected to the mobile data networks 121, 122 and 123 as
well as to the data network 150. Hence, the server node 110 may
communicate with the bridge nodes 141, 142 and 143 over the
data network 150.

According to the invention, a first user who wants to make a
group call to second and third users associated with the devices
B and C respectively generates a call-setup command in the ori-
ginating device A, which call setup command identifies the se-
cond and third users, for instance via their telephone numbers.
Alternatively, the first user may select a predefined group in the
software-implemented call handling tool SWA, which group in-
cludes the second and third users. Thereby, a group call is auto-
matically set up to all the members of that group. Further details
regarding this process will be described below.

In any case, each of the devices A, B and C is adapted for wire-
less voice communication over at least one mobile telephone in-
terface, e.g. in accordance with any of the standards: GSM (Glo-
bal System for Mobile Communications/Groupe Spécial Mobile),
CDMA2000, UMB (Ultra Mobile Broadband) LTE (Long-Term Evo-
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lution), UMTS (Universal Mobile Telecommunications System),
and/or GAN (Generic Access Network). Moreover, each of the
devices A, B and C is adapted for wireless data communication,
e.g. in accordance with any of the standards: GPRS (General
packet radio service), EDGE (Enhanced Data rates for GSM Evo-
lution), HSPA (High Speed Packet Access), HSPA+ (Evolved
High-Speed Packet Access) and/or WLAN/Wireless Ethernet of
the IEEE 802.11 family (so-called WiFi). Consequently, the devi-
ces A, B and C may be represented e.g. by smartphones, tablets,
PDA:s (personal digital assistant) or laptops.

In response to the call-setup command, the software-implemen-
ted call handling tool SWA in the originating device A is confi-
gured to send a call-setup request 1 from the originating device A
to the server node 110 over the first mobile data network 121.
The call-setup request 1 indicates identities of the terminating
devices B and C, such as their telephone numbers.

In response to the call-setup command, the software-implemen-
ted call handling tool SWA in the originating device A is also con-
figured to make a first call 2 to a first bridge node 141 that is
connected to the first PLMN 131 using a first telephone number
#1 stored in the originating device A.

The server node 110, in turn, is configured to receive the call-set-
up request 1, preferably via an application programming interface
(API) 111, and based thereon, set up a call between the origina-
ting device A and the terminating devices B and C over at least
one conference bridge 146 in the bridge node 141. This process
will be described in further detail below.

Preferably, the originating device A contains a set of different
first telephone numbers #1, and the software-implemented call
handling tool SWA is configured to select a particular first tele-
phone number #1 based on a current location of the originating
device A. Thereby, the first call 2 can for example be made to the
bridge node 141, which is geographically nearest to the origina-
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ting device A; or more preferably, to a physically nearest bridge
node 141 that is also connected to the PLMN 131 to which the
originating device A is currently attached.

The server node 110 is preferably communicatively connected to
a database 115 storing data about all registered users in the
system, including the subscribers associated with the devices A,
B and C. Thereby, upon receipt of the call-setup request 1, the
server node 110 may verify that the users involved are authori-
zed, and thus allow a group call to be set up. It is further advan-
tageous if the server node 110 is configured to repeatedly feed-
back updated data from the database 115 to the devices A, B and
C, or more precisely to all subscribers in the system, concerning
which of the contacts in a particular device’'s contact list who has
a subscription with the system (i.e. that is listed in the database
115). Namely, thereby, the software-implemented call handling
tool SWA may be arranged to (i) indicate whether or not a contact
in the device’s contact list is available via the system and/or (ii)
automatically choose to setup any group call via the system to
callees who are available through this system.

The software-implemented call handling tool SWA in the origi-
nating device A is configured to make the first call 2 prior to sen-
ding the call-setup request 1 to the server node 110; or in parallel
with, or after, sending the call-setup request 1 to the server node
110. Generally, to minimize the call-setup time, it is desirable
that the call-setup request 1 is sent out and the first call 2 is ma-
de as soon as possible. However, in some technical environment
it is necessary that there is a certain temporal relationship bet-
ween them. It is therefore advantageous that the invention offers
full freedom in terms of whether the call-setup request 1 is sent
out before, in parallel with or after that the first call 2 is made.

In any case, in response to the first call 2, the bridge node 141 is
configured to send a first bridge-acknowledge message 3A to the
server node 110. The first bridge-acknowledge message 3A
specifies a first network address of the bridge node 141 so as to
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inform the server node 110 of the identity of the bridge node 141.

In response to the call-setup request 1, the server node 110 is
configured to send a respective service message 4B and 4C to
each of the terminating devices B and C. The service messages
4B and 4C indicate an identity of the originating device A, for
instance a caller line identification (CLI), and a petition to estab-
lish a group-call connection with the terminating devices B and C
respectively.

In response to the service message 4B and 4C, each of the soft-
ware-implemented call handling tools SWB and SWC in the termi-
nating devices B and C is configured to generate an alert signal
5B and 5C that is adapted to notify a user of the device of an
incoming call from the originating device A, for example by pro-
ducing an acoustic signal, showing a text message on a display,
showing graphics on a display, activating a light source and/or
causing the device to vibrate.

After having initiated the alert signal 5B and 5C respectively, the
software-implemented call handling tools SWB and SWC are con-
figured to wait for a respective accept command 6B or 6C from
the user of the device. If such an accept command 6B/6C is re-
ceived in the terminating device B and/or C, the software-imp-
lemented call handling tool SWB and/or SWC respectively is con-
figured to make a reply call 7B and/or 7C to a bridge node 142
and/or 143 respectively.

Alternatively, the software-implemented call handling tools SWB
and SWC may be configured to make the reply call 7B and 7C to
the bridge nodes 142 and 143 respectively at any time after re-
ceiving the service message 4B and 4C respectively. l.e. the re-
ply calls 7B and/or 7C can be made before the terminating device
users accept 6B and 6C the incoming call. This is advantageous
because it reduces the overall delay until a connection between
the devices A, B and C can be established. At the same time, no
costs will result from the reply calls 7B or 7C if the associated
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device user rejects the incoming call, or does not accept it before
the originating device A user hangs up. In fact, if no connection is
established between the devices A, B and C, no costs will result
on the originating side either. In other words, if all the terminating
device users reject the incoming call, or none of them accepts
the call before the originating device user hangs up, the
subscription associated with the originating device A will not be
charged for first call 2 to the bridge node 141. Namely, the first
call 2 is answered only if at least one of the reply calls 7B and/or
7C reaches the bridge node 142 and/or 143. According to stan-
dard telecommunication billing routines, no charge is incurred for
either party unless at least two parties arrive at a bridge node
141, 142 and/or 143 since it is only at this point in time that the
call is answered.

The reply calls 7B and 7C are made over the PLMN, here repre-
sented by 132 and 133 respectively, using reply telephone num-
bers #2 and #3 respectively, which preferably are stored in the
terminating devices B and C respectively, and may either be fixed
or be selected dynamically, e.g. based on the respective loca-
tions of the terminating devices B and C. In the former case, the
reply telephone numbers #2 and #3 can be default numbers,
which could be the same as the first telephone number #1. In the
latter case, however, the reply telephone numbers #2 and #3 are
typically different from the first telephone number #1.

In response to the reply calls 7B and 7C, the bridge nodes 142
and 143 are configured to send a respective second bridge-ack-
nowledge message 8B and 8C to the server node 110. Each se-
cond bridge-acknowledge message 8B and 8C specifies a second
network address of the bridge node 142 and 143 respectively. In
response to the first and second bridge-acknowledge messages
3A, 8B and 8C, the server node 110, in turn, is configured to
send a respective bridge-prompting message 9A, 9B and 9C to
each of the bridge nodes 141, 142 and 143 respectively. Thereaf-
ter, the interconnection of the originating device A and termina-
ting devices B and C can be completed via first and second legs
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11AB and 11AC respectively over the network 150 between the
bridge nodes 141, 142 and 143.

Preferably, to economize the bridge-node resources, upon re-
ceipt of the bridge-prompting message 9B in the bridge node
142, the bridge node 142 is configured to cause 10B a direct
connection between the originating device A and the terminating
device B over the conference bridge 146 in the bridge node 141
and the PLMN 132, i.e. bypassing the bridge node 142. Analo-
gously, upon receipt of the bridge-prompting message 9C in the
bridge node 143, the bridge node 143 is configured to cause 10C
a direct connection between the originating device A and the
terminating device C over the conference bridge 146 in the bridge
node 141 and the PLMN 133, i.e. bypassing the bridge node 143.

The server node 110 and the bridge nodes 141, 142 and 143 are
preferably communicatively connected to at least one memory
unit storing a computer program product, which, in turn, contains
software for making at least one processor in the server node
110 and the bridge nodes 141, 142 and 143 execute the above-
described actions together with the software-implemented call
handling tools SWA, SWB and SWC when the computer program
product is run on the at least one processor.

The database 115 may further store definitions of groups of sub-
scribers, which groups are used for setting up calls to predefi-
ned clusters of subscribers or by other means handling calls that
include such clusters of subscribers. Each of the subscribers in
a group of subscribers is presumed to be associated with a par-
ticular device, for instance A, B or C. Thus, given that there is a
group of subscribers associated with the devices A, B and C, the
originating device may initiate a group call in respect of that
group simply by selecting a corresponding icon in the software-
implemented call handling tool SWA.

Of course, especially if there are many members of the group,
there is a risk that only a sub-set of the members accept an in-
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coming call within an interval for accept. Therefore, according to
one preferred embodiment of the invention, if a connection 11AB
has been established between the originating device A and at
least one terminating device B of the terminating devices identi-
fied in the call-setup request 1, however no user’s accept com-
mand has been received in at least one of the other terminating
devices C identified in the call-setup request 1 within a response
interval after having initiated the first type of alert signal 5C, the
server node 110 is configured to send a call-in-progress notifi-
cation to each such non-connected device C. In response to the
call-in-progress notification, the software-implemented call hand-
ling tool SWC in the non-connected device C is configured to ge-
nerate a second type of alert signal adapted to notify a user of an
ongoing call to which the non-connected device C can be con-
nected.

Further preferably, if a connection 11AC has been established
between a set of devices, say A and C, associated with a sub-
group of subscribers in a group of subscribers, the server node
110 is configured to send a call-in-progress notification to each
non-connected device B that is associated with a subscriber of
the group, however that is not included in the sub-group. In other
words, also subscribers who were never actually called, but be-
long to a group in which some members are engaged in a call
may be informed of an ongoing group call. In response to the
call-in-progress notification, the software-implemented call hand-
ling tool SWB in each of the non-connected devices, here B, is
configured to generate a second type of alert signal adapted to
notify a user of an ongoing call to which the non-connected devi-
ce B can be connected. In response to a received user command
designating the ongoing call, in turn, the software-implemented
call handling tool SWB in the non-connected device B is configu-
red to make the reply call 7B to the second bridge node 142 over
the public land mobile network 132 using the reply telephone
number #2 as described above.

Additionally, after that a group call has been set up between the
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originating device A and the at least two terminating devices B
and C, it is preferable if the software-implemented call handling
tool SWA, SWB and SWC respectively is configured to implement
further call-related services. For example, this may involve gene-
rating a call-setup request 1 in respect of at least one additional
terminating device to be included in the group call in response to
a call-setup command from a user. In other words, any user of
the devices A, B and/or C can invite further participants to the
group call during the course of the call.

Alternatively, or additionally, the software-implemented call hand-
ling tool SWA, SWB and SWC respectively may be configured to
send a call-disconnect request in respect of at least one of the
other devices A, B and/or C to the server node 110 in response
to a call-disconnect command from a user. Upon receipt of such
a request, the server node 110, in turn, is configured to cause a
device specified in the call-disconnect request to be disconnec-
ted from the group call.

Alternatively, or additionally, the software-implemented call hand-
ling tool SWA, SWB and SWC respectively may be configured to
send a mute request in respect of at least one of the other devi-
ces A, B and/or C to the server node 110 in response to a mu-
ting command from a user. Upon receipt of such a request, the
server node 110, in turn, is configured to cause a temporary in-
terruption in an exchange of acoustic data between a device
specified in the mute request and the other devices of said devi-
ces.

As yet another alternative, the software-implemented call hand-
ling tool SWA, SWB and SWC respectively may be configured to
send an on-hold request in respect of at least one of the other
devices A, B and/or C to the server node 110 in response to an
on-hold command from a user. Upon receipt of such a request,
the server node 110, in turn, is configured to temporary discon-
nect any device specified in the on-hold request from all inco-
ming and outgoing acoustic data that is exchanged between the
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other parties on the line. In other words, a sub-group within the
group is placed on hold while the remaining participants have a
private talk session.

The server node 110 and the bridge nodes 141, 142 and 143 are
preferably communicatively connected to at least one memory
unit storing a computer program product, which, in turn, contains
software for making at least one processor in the server node
110 and the bridge nodes 141, 142 and 143 a execute the abo-
ve-described actions together with the software-implemented call
handling tools SWA and SWB when the computer program pro-
duct is run on the at least one processor.

In order to sum up, and with reference to the flow diagram in
Figure 2, we will now describe the general method according to
the invention for setting up a group call between one originating
device and at least two terminating devices, which each has ac-
cess to a PLMN as well as to a mobile data network.

A first step 210, checks if a call-setup command has been re-
ceived in the originating device; and if so, parallel steps 220 and
230 follow. Otherwise, the procedure loops back and stays in
step 210.

In step 220, a call-setup request is sent from the originating devi-
ce to the server node over a first mobile data network. In step
230, a first call is made over PLMN from the originating device to
a first bridge node using a first telephone number.

A step 240, subsequent to step 220, involves sending a respec-
tive service message from the server node to the terminating de-
vices. A step 250, following step 230, involves sending a first
bridge acknowledge message from the first bridge to the server
node over a data network, e.g. the Internet.

A step 260, succeeding step 240, checks if the incoming call has
been accepted in a terminating device; and if so a step 262 fol-
lows. Otherwise, in respect of each terminating device from which
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no call accept has been received, the procedure loops back and
stays in step 260 until a timer expires (i.e. the call remains un-
accepted for a certain time).

In step 262, a reply call is made from each accepting terminating
device to a second bridge node. Then, in a step 264, a second
bridge acknowledge message is sent from each second bridge
node to the server node over a data network, e.g. the Internet.

A step 270, which follows after parallel steps 264 and 270, sets
up connections between the originating and terminating devices
via conference bridges in the first and second bridge nodes.
Thereafter, the call-setup procedure ends. However, the group
call, as such, is active until at least two of the devices involved
remain connected.

All of the process steps, as well as any sub-sequence of steps,
described with reference to Figure 2 above may be controlled by
means of a programmed processor. Moreover, although the em-
bodiments of the invention described above with reference to the
drawings comprise processor and processes performed in at least
one processor, the invention thus also extends to computer
programs, particularly computer programs on or in a carrier, ad-
apted for putting the invention into practice. The program may be
in the form of source code, object code, a code intermediate
source and object code such as in partially compiled form, or in
any other form suitable for use in the implementation of the pro-
cess according to the invention. The program may either be a part
of an operating system, or be a separate application. The carrier
may be any entity or device capable of carrying the program. For
example, the carrier may comprise a storage medium, such as a
Flash memory, a ROM (Read Only Memory), for example a DVD
(Digital Video/Versatile Disk), a CD (Compact Disc) or a semi-
conductor ROM, an EPROM (Erasable Programmable Read-Only
Memory), an EEPROM (Electrically Erasable Programmable Read-
Only Memory), or a magnetic recording medium, for example a
floppy disc or hard disc. Further, the carrier may be a transmis-
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sible carrier such as an electrical or optical signal which may be
conveyed via electrical or optical cable or by radio or by other
means. When the program is embodied in a signal which may be
conveyed directly by a cable or other device or means, the carrier
may be constituted by such cable or device or means. Alterna-
tively, the carrier may be an integrated circuit in which the prog-
ram is embedded, the integrated circuit being adapted for per-
forming, or for use in the performance of, the relevant pro-
cesses.

The term “comprises/comprising” when used in this specification
is taken to specify the presence of stated features, integers,
steps or components. However, the term does not preclude the
presence or addition of one or more additional features, inte-
gers, steps or components or groups thereof.

The invention is not restricted to the described embodiments in
the figures, but may be varied freely within the scope of the
claims.
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Claims

1. A system for setting up a group call between one originating
device (A) and at least two terminating devices (B, C), the ori-
ginating and terminating devices (A; B, C) each having access
both to a public land mobile network (131, 132, 133) and a mobile
data network (121, 122, 133), the originating and terminating de-
vices (A; B, C) including a respective software-implemented call
handling tool (SWA; SWB, SWC) configured to assist a user in
the process of placing and receiving group calls, the system com-
prising:

a server node (110) connected to the mobile data network
(121, 122, 123), and

at least one bridge node (141, 142, 143) connected to the
server node (110), the mobile data network (121, 122, 123) and
the public land mobile network (131, 132, 133),
the server node (110) being configured to:

receive a call-setup request (1) from the originating device
(A), the call-setup request (1) being generated by the software-
implemented call handling tool (SWA) in the originating device
(A) in response to a call-setup command from a user of the origi-
nating device (A), the call-setup request (1) indicating a respec-
tive identity of the at least two terminating devices (B, C), and

based on the call-setup request (1), set up a group call bet-
ween the originating device (A) and the at least two terminating
devices (B, C) over at least one conference bridge (146, 147,
148) in the at least one bridge node (141, 142, 143),
characterized in that
in response to the call-setup command, the software-implemen-
ted call handling tool (SWA) in the originating device (A) is fur-
ther configured to make a first call (2) to a first bridge node (141)
of the at least one bridge node over the public land mobile net-
work (131) using a first telephone number (#1) stored in the ori-
ginating device (A).

2. The system according to claim 1, wherein the software-
implemented call handling tool (SWA) in the originating device
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(A) is configured to select the first telephone number (#1) based
on a location of the originating device (A).

3. The system according to any one of the preceding claims,
wherein, in response to the first call (2), the first bridge node
(141) is configured to send a first bridge-acknowledge message
(3A) to the server node (110), the first bridge-acknowledge mes-
sage (3A) specifying a first network address of the first bridge
node (141).

4. The system according to any one of the preceding claims,
wherein, in response to the call-setup request (1), the server no-
de (110) is configured to send a respective service message (4B,
4C) to each of the at least two terminating devices (B, C), the
service messages (4B, 4C) indicating an identity of the origina-
ting device (A) and a petition to establish a voice connection with
the at least two terminating devices (B, C).

S. The system according to claim 4, wherein, in response to
the service messages (4B, 4C), the software-implemented call
handling tool (SWB, SWC) in each of the at least two terminating
devices (B, C) is configured to generate a first type of alert signal
(5B, 5C) adapted to notify a user of an incoming group call from
the originating device (A).

6. The system according to claim 5, wherein, after having ini-
tiated the first type of alert signal (5B, 5C), the software-imple-
mented call handling tool (SWB, SWC) in each of the at least two
terminating devices (B, C) is configured to make a reply call (7B,
7C) to at least one second bridge node (142; 143) of the at least
one bridge node in response to a respective user’s accept
command (6B, 6C), the reply calls (7B, 7C) being made over the
public land mobile network (132, 133) using a respective reply
telephone number (#2, #3).

7. The system according to claim 6, wherein the software-im-
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plemented call handling tool (SWB, SWC) in each of the termina-
ting devices (B, C) is configured to select the reply telephone
number (#2, #3) based on a respective location of the terminating
device (B, C).

8. The system according to any one of claims 6 or 7, wherein
the reply telephone number (#2, #3) is stored in the terminating
device (B, C).

9. The system according to any one of claims 6 to 8, wherein,

in response to the reply call (7B, 7C), the at least one
second bridge node (142, 143) is configured to send a second
bridge-acknowledge message (8B; 8C) to the server node (110),
the second bridge-acknowledge message (8B; 8C) specifying a
second network address of the second bridge node (142, 143);
and

in response to the first and second bridge-acknowledge
messages (3A; 8B, 8C), the server node (110) is configured to
send a respective bridge-prompting message (9A, 9B, 9C) to the
first and second bridge nodes (141, 142, 143).

10. The system according to claim 9, wherein, in response to
the bridge-prompting messages (9A, 9B, 9C), the first and se-
cond bridge nodes (141, 142, 143) are configured to cause (10A,
10B, 10C) connections (11AB, 11AC) between the originating de-
vice (A) and the at least two terminating device (B, C) over the at
least one conference bridge (146, 147, 148).

11. The system according to claim 10, wherein if:

a connection (11AB) has been established between the ori-
ginating device (A) and at least one first device (B) of the at least
two terminating devices, and

no user’'s accept command has been received in at least
one non-connected device (C) of the at least two terminating de-
vices within a response interval after having initiated the first
type of alert signal (5C),
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the server node (110) is configured to send a call-in-pro-
gress notification to the at least one non-connected device (C),
and

in response thereto, the software-implemented call handling
tool (SWC) in the at least one non-connected device (C) is con-
figured to generate a second type of alert signal adapted to notify
a user of an ongoing call to which the at least one non-connected
device (C) can be connected.

12. The system according to claim 10, wherein a definition of a
group of subscribers is stored in a database (115) accessible by
the server node (110), each of the subscribers in the group of
subscribers being associated with a particular device (A, B, C),
and if a connection (11AC) has been established between a set
of devices (A, C) associated with a sub-group of subscribers in
the group of subscribers,

the server node (110) is configured to send a call-in-pro-
gress notification to each non-connected device (B) that is asso-
ciated with a subscriber of the group however that is not included
in the sub-group, and in response thereto

the software-implemented call handling tool (SWB) in each
of the non-connected devices (B) is configured to generate a se-
cond type of alert signal adapted to notify a user of an ongoing
call to which the non-connected device (B) can be connected.

13. The system according to any one of claims 11 or 12, whe-
rein in response to a received user command designating the on-
going call, the software-implemented call handling tool (SWC;
SWB) in the non-connected device (C; B) is configured to make
the reply call (7C; 7B) to the second bridge node (143; 142) of
the at least one bridge node over the public land mobile network
(133; 132) using the reply telephone number (#3; #2).

14. The system according to any one of the preceding claims,
wherein after that a group call has been set up between the ori-
ginating device (A) and the at least two terminating devices (B,
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C), the software-implemented call handling tool (SWA, SWB,
SWQCQC) in each of said devices is configured to:

generate the call-setup request (1) in respect of at least
one additional terminating device to be included in the group call
in response to a call-setup command from a user,

send a call-disconnect request in respect of at least one of
said devices (A, B, C) to the server node (110) in response to a
call-disconnect command from a user, the server node (110) be-
ing configured to cause a device specified in the call-disconnect
request to be disconnected from the group call, or

send a mute request in respect of at least one of said devi-
ces (A, B, C) to the server node (110) in response to a muting
command from a user, the server node (110) being configured to
cause a temporary interruption in an exchange of acoustic data
between a device specified in the mute request and the other
devices of said devices.

15. A method of setting up a group call between one originating
device (A) and at least two terminating devices (B, C), the ori-
ginating and terminating devices (A; B, C) each having access
both to a public land mobile network (131, 132, 133) and a mobile
data network (121, 122, 133), the originating and terminating de-
vices (A; B, C) including a respective software-implemented call
handling tool (SWA; SWB, SWC) configured to assist a user in
the process of placing and receiving group calls, the system com-
prising: a server node (110) connected to the mobile data net-
work (121, 122, 123), and at least one bridge node (141, 142,
143) connected to the server node (110), the mobile data network
(121, 122, 123) and the public land mobile network (131, 132,
133), the method comprising:

receiving in the server node (110) a call-setup request (1)
from the originating device (A), the call-setup request (1) being
generated by the software-implemented call handling tool (SWA)
in the originating device (A) in response to a call-setup command
from a user of the originating device (A), the call-setup request
(1) indicating a respective identity of the at least two terminating



10

15

20

25

30

WO 2017/067806 PCT/EP2016/074165

25

devices (B, C), and

based on the call-setup request (1), setting up a group call
between the originating device (A) and the at least two
terminating devices (B, C) over at least one conference bridge
(146, 147, 148) in the at least one bridge node (141, 142, 143),
characterized by

making, via the software-implemented call handling tool
(SWA) in the originating device (A), a first call (1) to a first bridge
node (141) of the at least one bridge node over the public land
mobile network (131) using a first telephone number (#1) stored
in the originating device (A) in response to the call-setup com-
mand.

16. The method according to claim 15, comprising:

selecting, via the software-implemented call handling tool
(SWA) in the originating device (A), the first telephone number
(#1) based on a location of the originating device (A).

17. The method according to any one of claims 15 or 16, com-
prising:

sending, in response to the first call (2), a first bridge-ack-
nowledge message (3A) from the first bridge node (141) to the
server node (110), the first bridge-acknowledge message (3A)
specifying a first network address of the first bridge node (141).

18. The method according to any one of the claims 15 to 17,
comprising:

sending from the server node (110), in response to the call-
setup request (1), a respective service message (4B, 4C) to each
of the at least one terminating device (B, C), the service mes-
sages (4B, 4C) indicating an identity of the originating device (A)
and a petition to establish a voice connection with the at least
two terminating devices (B, C).

19. The method according to claim 18, comprising:
generating in the software-implemented call handling tool
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(SWB; SWC) in each of the at least two terminating devices (B,
C) in response to the service messages (4B, 4C), a first type of
alert signal (5B, 5C) adapted to notify a user of the at least one
terminating device (B) of an incoming group call from the origina-
ting device (A).

20. The method according to claim 19, wherein, after having
initiated the first type of alert signal (5B, 5C), the method compri-
ses:

making, via the software-implemented call handling tool
(SWB; SWC) in each of the at least two terminating devices (B,
C), areply call (7B, 7C) to at least one second bridge node (142,
143) of the at least one bridge node in response to a user’s ac-
cept command (6B, 6C), the reply call (7B, 7C) being made over
the public land mobile network (132, 133) using a respective re-
ply telephone number (#2, #3).

21. The method according to claim 20, comprising:

selecting, via the software-implemented call handling tool
(SWB, SWB) in each of the terminating devices (B, C), the reply
telephone number (#2, #3) based on a respective location of the
terminating device (B, C).

22. The method according to any one of claims 20 or 21, whe-
rein the reply telephone number (#2, #3) is stored in the termina-
ting device (B, C).

23. The method according to any one of claims 20 to 22, com-
prising:

sending, in response to the reply call (7B, 7C), a second
bridge-acknowledge message (8B; 8C) from the second bridge
node (142, 143) to the server node (110), the second bridge-ack-
nowledge message (8B; 8C) specifying a second network add-
ress of the second bridge node (142, 143); and

sending, in response to the first and second bridge-ack-
nowledge messages (3A; 8B; 8C), a respective bridge-prompting
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message (9A; 9B, 9C) to the first and second bridge nodes (141;
142, 143).

24. The method according to claim 23, comprising:

causing (10A; 10B, 10C), in response to the bridge-promp-
ting messages (9A; 9B, 9C), the first and second bridge nodes
(141; 142, 143) connections (11AB, 11AC) between the origina-
ting device (A) and the at least one terminating device (B, C)
over the at least conference bridge (146, 147, 148).

25. The method according to claim 24, wherein if a user com-
mand is received in the at least one second device (C) which
user command designates the ongoing call, the method further
comprises:

making, via the software-implemented call handling tool
(SWC) in the at least one second device (C), the reply call (7C)
to the second bridge node (143) of the at least one bridge node
over the public land mobile network (133) using the reply tele-
phone number (#3).

26. The method according to claim 25, wherein if:

a connection (11AB) has been established between the ori-
ginating device (A) and at least one first device (B) of the at least
two terminating devices, and

no user’'s accept command has been received in at least
one non-connected device (C) of the at least two terminating de-
vices within a response interval after having initiated the first
type of alert signal (5C), the method further comprising:

sending from the server node (110) a call-in-progress noti-
fication to the at least one non-connected device (C), and

in response thereto, generating in the software-implemen-
ted call handling tool (SWC) in the at least one non-connected
device (C), a second type of alert signal adapted to notify a user
of an ongoing call to which the at least one non-connected device
(C) can be connected.
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27. The method according to claim 25, wherein a definition of
a group of subscribers is stored in a database (115) accessible
by the server node (110), each of the subscribers in the group of
subscribers being associated with a particular device (A, B, C),
and if a connection (11AC) has been established between a set
of devices (A, C) associated with a sub-group of subscribers in
the group of subscribers, the method further comprising:

sending, from the server node (110), a call-in-progress noti-
fication to each non-connected device (B) that is associated with
a subscriber of the group however that is not included in the sub-
group, and in response thereto

generating, in the software-implemented call handling tool
(SWB) in each of the non-connected devices (B), a second type
of alert signal adapted to notify a user of an ongoing call to which
the non-connected device (B) can be connected.

28. The method according to any one of claims 26 or 27, whe-
rein in response to a received user command designating the on-
going call, the method comprising:

making, via the software-implemented call handling tool
(SWC; SWB) in the non-connected device (C; B), the reply call
(7C; 7B) to the second bridge node (143; 142) of the at least one
bridge node over the public land mobile network (133; 132) using
the reply telephone number (#3; #2).

29. The method according to any one of the claims 15 to 28,
wherein after that a group call has been set up between the ori-
ginating device (A) and the at least two terminating devices (B,
C), the method comprises:

generating the call-setup request (1) in respect of at least
one additional terminating device to be included in the group call
in response to a call-setup command from a user,

sending a call-disconnect request in respect of at least one
of said devices (A, B, C) to the server node (110) in response to
a call-disconnect command from a user, the server node (110)
being configured to cause a device specified in the call-discon-
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nect request to be disconnected from the group call, or

sending a mute request in respect of at least one of said
devices (A, B, C) to the server node (110) in response to a mu-
ting command from a user, the server node (110) being configu-
red to cause a temporary interruption in an exchange of acoustic
data between a device specified in the mute request and the
other devices of said devices

30. A computer program product loadable into the memory of
at least one processor, comprising software for executing the
method of any of the claims 15 to 29 when said computer pro-
gram product is run on the at least one processor.

31. A processor-readable medium comprising instructions
which, when executed by at least one processor, cause the at
least one processor to perform a method according to any one
of claims 15 to 29.
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