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DESCRIPTION

TECHNICAL FIELD

[0001] Embodiments presented herein relate to a control node, a client node, computer
programs, and a computer program product for multimedia broadcast multicast service
(MBMS) bearer setup in a group communications system.

BACKGROUND

[0002] In communications systems, there may be a challenge to obtain good performance and
capacity for a given communications protocol, its parameters and the physical environment In
which the communications system is deployed.

[0003] For example, one example of applications available in some communications system is
group communications services. In general terms, group communication requires that the
same Information is delivered to multiple clients. In group communication systems (e.g. Push-
To-Talk (PTT) systems) the clients receiving the same media constitute a group of clients.
These clients may be located at different locations. |f many clients are located within the same

area, multicast or broadcast based transmission using e.g. Multicast-Broadcast Multimedia
Services (MBMS) is efficient.

[0004] When MBMS is used in group communication systems the clients needs to be informed
prior a group call of what radio resources will be used for the broadcasted media and how the
clients are to receive the specific group call in those resources. The process to notify the
clients with the Information to receive a group call over MBMS Is denoted service
announcement process.

[0005] In group communication systems (e.g. Push-To-Talk (PTT) systems) a floor control
function I1s essential. The floor control function gives the clients the ability to request certain
capacity of shared resources used to transmit media to other clients In the group
communication system. In order to efficiently use a floor control function there i1s a need for a
floor arbitrator, which at every moment decides which client i1s allowed to transmit media. The
floor control process starts with a client that wish to transmit media sends a floor request
message to the floor arbitrator. If there are available resources the floor arbitrator grants the
client the right to transmit by the floor arbitrator sending a floor grant message to that client.
The floor arbitrator also sends a floor taken message to all clients that have announced
Interest in participating, and thus exchanging media, in the specific communication group.

[0006] Fig. 10 1s a signalling diagram for utilizing MBMS bearers for group communications
over a cellular communications system according to prior art.
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[0007] At least one group communications session Is pre-established and by that handshake

media description parameters for the type of communication that shall be performed (step
S301).

[0008] If MBMS bearers are used for group communications it i1s required that the MBMS
bearers are activated and that the MBMS bearers are announced to the clients (step S302).
The announcement Includes description of the media, including the Internet protocol (IP)
address and ports that the media will be sent to, media codecs and encryption keys.
Furthermore, the announcement is group specific.

[0009] A call setup procedure is triggered by the first floor request (step S303). The service
announcement process (as In step S302 above) must be performed before the call setup,
since this process takes too long time. Furthermore, the floor control messages are sent on the
same bearer as the media. This means that both media packets and control packages are
being sent on the same MBMS bearer.

[0010] The floor request message Is responded to with a floor grant message, thereby
granting the client having sent the floor request to use the announced MBMS bearer for media
transmission for the specific group (step S304).

[0011] Afloor taken message Is broadcasted to the other clients to inform these clients that the
MBMS bearer will be used for media transmission (step $S305).

[0012] Under normal network conditions not all groups have ongoing calls at the same time. It
may therefore be Inefficient to activate group specific MBMS bearers and to announce the
resources for all groups that use MBMS bearers for group communications, since many groups
might be silent (i.e., groups where no media is currently being transmitted between the clients).

[0013] Hence, there Is still a need for an improved utilization of available network resources for
efficient group communications.

[0014] Related technical solutions can be found In the patent document US
2012/170502A1(KORUS MICHAEL F [US] ET AL). This document discloses a 3GPP compliant
system that includes a radio access network (RAN) partitioned into a plurality MBMS services
areas, wherein each MBMS service area has a plurality of MBMS bearers established a priori
for transporting media streams. An Infrastructure device: receives a request to transmit a
media stream to a communication group, wherein the request to transmit is received after the
MBMS bearers were established: determines a MBMS bearer in a MBMS service area to
assign to transport the media stream: generates a MBMS connect message that binds the
communication group to the assigned MBMS bearer, wherein the MBMS connect message
Includes an identifier for the communication group and an identifier for the assigned MBMS
bearer: and sends the MBMS connect message to members of the communication group.
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[0015] Other related technical solutions can be found in the patent document US 2014/286222
Al (YU CHIA-HAO [TW] ET AL). This document discloses a method of supporting group
communication over LTE MBMS. A UE first establishes a unicast Evolved Packet Service (EPS)
bearer in an LTE network for group communication. The UE belongs to a communication group
having a communication group |ID. The UE receives access information from the network for
monitoring downlink (DL) multicast traffic of the DL group communication based on a multicast
decision. The UE i1s then ready for monitoring a multicast Multimedia Broadcast Multicast
Service (MBMS) bearer for receiving the DL multicast traffic. The multicast MBMS bearer Is
associated with a Temporary Mobile Group Identifier (TMGI), and wherein the TMGI Is
associated with the communication group ID. In one embodiment, the access information
comprises mapping information between the TMGI and the communication group ID.

[0016] Other related technical solutions can be found in the patent document US 2015/131510
Al (GILBERT STEPHEN S [US] ET AL). This document discloses a controller that receives a
new resource request from a user equipment associated with a first talk group. The new
resource request i1s a request for an assignment of one of MBMS resources and unicast
resources for user equipment associated with the first talk group. The controller identifies a
second geographical area in which members of the first talk group are located, determines that
MBMS resources are available in the second geographical area, and determines whether the
first talk group 1s an MBMS eligible talk group in the second geographical area. In response to
determining that the first talk group 1s an MBMS eligible talk group Iin the second geographical
area, the controller assigns MBMS resources to the first talk group; otherwise, the controller
assigns unicast resources to the first talk group.

SUMMARY

[0017] An object of embodiments herein Is to efficient utilization of available network resources
for efficient group communications.

[0018] According to a fifth aspect there I1s presented client node for multimedia broadcast
multicast service (MBMS) bearer setup in a group communications system. The client node
comprises processing circuitry. The processing circuitry is configured to cause the client node
to perform a set of operations. The processing circuitry is configured to cause the client node
to obtain a broadcast service announcement of an MBMS bearer from a control node, the
MBMS bearer being independent of any particular group of client nodes. The processing
circuitry 1s configured to cause the client node to provide a call setup message for a group call
to the control node.

[0019] According to a sixth aspect there I1s presented a computer program for multimedia
broadcast multicast service (MBMS) bearer setup iIn a group communications system, the
computer program comprising computer program code which, when run on processing circuitry
of a client node, causes the client node to perform a method according to the fourth aspect.
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[0020] According to a seventh aspect there I1s presented a computer program product
comprising a computer program according to at least one of the third aspect and the sixth
aspect and a computer readable means on which the computer program is stored.

[0021] It Is to be noted that any feature of the first, second, third, fourth, fifth, sixth and seventh
aspects may be applied to any other aspect, wherever appropriate. Likewise, any advantage of
the first aspect may equally apply to the second, third, fourth, fifth, sixth, and/or seventh
aspect, respectively, and vice versa. Other objectives, features and advantages of the
enclosed embodiments will be apparent from the following detailed disclosure, from the
attached list of embodiments as well as from the drawings.

[0022] Generally, all terms used In the disclosure are to be interpreted according to their
ordinary meaning In the technical field, unless explicitly defined otherwise herein. All references
to "a/an/the element, apparatus, component, means, step, etc.”" are to be interpreted openly as
referring to at least one instance of the element, apparatus, component, means, step, etc.,

unless explicitly stated otherwise. The steps of any method disclosed herein do not have to be
performed in the exact order disclosed, unless explicitly stated.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The proposed solutions are now described, by way of example, with reference to the
accompanying drawings, in which:

Fig. 1 Is a schematic diagram illustrating a communications system according to embodiments;

Fig. 2a 1s a schematic diagram showing functional units of a control node according to an
embodiment;

Fig. 2b I1s a schematic diagram showing functional modules of a control node according to an
embodiment;

Fig. 3a 1s a schematic diagram showing functional units of a client node according to an
embodiment;

Fig. 3b Is a schematic diagram showing functional modules of a client node according to an
embodiment;

Fig. 4 shows one example of a computer program product comprising computer readable
means according to an embodiment;

Figs. 5, 6, 7, and 8 are flowcharts of methods according to embodiments;
Fig. 9 Is a signalling diagram according to an embodiment; and

Fig. 10 Is a signalling diagram according to prior art.
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DETAILED DESCRIPTION

[0024] The proposed solutions will now be described more fully hereinafter with reference to
the accompanying drawings, In which certain embodiments are shown. These proposed
solutions may, however, be embodied in many different forms and should not be construed as
imited to the embodiments set forth herein; rather, these embodiments are provided by way of
example so that this disclosure will be thorough and complete, and will fully convey the scope
of the proposed solutions to those skilled In the art. Likke numbers refer to like elements
throughout the description. Any step or feature illustrated by dashed lines should be regarded
as optional.

[0025] Fig. 1 1s a schematic diagram lllustrating a communications system 100 where
embodiments presented herein can be applied. The communications system 100 Is assumed
to provide services for group communication may hence be regarded as a group
communications system. The group communications system 100 may be a push to talk (PTT)
system.

[0026] The communications system 100 comprises at least one control node 200 and at least
two client nodes 300a, 300b. The at least one control node 200 may be provided In, or
Installed on, a radio access network node 110 or in another entity or device In a radio access
network 120, in an entity or device of a core network 130, or in an entity or device of a service

network 140. Each client node may be provided in, or installed on, a respective wireless device
150a, 150Db.

[0027] Examples of wireless devices 150a, 150b include, but are not limited to, mobile stations,
mobile phones, handsets, wireless local loop phones, user equipment (UE), smartphones,
laptop computers, and tablet computers. Examples of radio access network nodes 110 include,
but are not limited to, radio base stations, base transceiver stations, node Bs, evolved node Bs,
and access points. As the skilled person understands, the communications system 100 may
comprise a plurality of radio access network nodes 110, each providing network access to a
plurality of wireless devices 150a, 150b. The herein disclosed embodiments are no limited to
any particular number of radio access network nodes 110 or wireless devices 150a, 150b. In
this respect it 1Is assumed that there 1s at least one control node 200 and at least two client
nodes 300a, 300b.

[0028] The embodiments disclosed herein thus relate to mechanisms for multimedia broadcast
multicast service (MBMS) bearer setup in a group communications system. In order to obtain
such mechanisms there Is provided a control node 200, a method performed by the control
node 200, a computer program comprising code, for example In the form of a computer
program product, that when run on processing circuitry of the control node 200, causes the
control node 200 to perform the method. In order to obtain such mechanisms there is further
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provided a client node 300a, 300b, a method performed by the client node 300a, 300b, and a
computer program comprising code, for example in the form of a computer program product,

that when run on processing circuitry of the client node 300a, 300b, causes the client node
300a, 300b to perform the method.

[0029] Fig. 2a schematically illustrates, in terms of a number of functional units, the
components of a control node 200 according to an embodiment. Processing circuitry 210 1s
provided using any combination of one or more of a suitable central processing unit (CPU),
multiprocessor, microcontroller, digital signal processor (DSP), application specific integrated
circuit (ASIC), field programmable gate arrays (FPGA) etc., capable of executing software
Instructions stored in a computer program product 410a (as In Fig. 4), e.g. In the form of a
storage medium 230.

[0030] Particularly, the processing circuitry 210 is configured to cause the control node 200 to
perform a set of operations, or steps, S101-S105. These operations, or steps, S101-S105 will
be disclosed below. For example, the storage medium 230 may store the set of operations,
and the processing circuitry 210 may be configured to retrieve the set of operations from the
storage medium 230 to cause the control node 200 to perform the set of operations. The set of
operations may be provided as a set of executable instructions. Thus the processing circuitry
210 1s thereby arranged to execute methods as herein disclosed.

[0031] The storage medium 230 may also comprise persistent storage, which, for example,
can be any single one or combination of magnetic memory, optical memory, solid state
memory or even remotely mounted memory.

[0032] The control node 200 may further comprise a communications Interface 220 for
communications at least with client nodes 300a, 300b. As such the communications interface
220 may comprise one or more transmitters and receivers, comprising analogue and digital
components and a suitable number of antennas for wireless communications and ports for
wireline communications.

[0033] The processing circuitry 210 controls the general operation of the control node 200 e.qg.
by sending data and control signals to the communications interface 220 and the storage
medium 230, by recelving data and reports from the communications interface 220, and by
retrieving data and instructions from the storage medium 230. Other components, as well as
the related functionality, of the control node 200 are omitted In order not to obscure the
concepts presented herein.

[0034] Fig. 2b schematically illustrates, in terms of a number of functional modules, the
components of a control node 200 according to an embodiment. The control node 200 of Fig.
2b comprises a number of functional modules; an activate module 210a configured to perform
below step $S102, an announce module 210b configured to perform below step S102, an obtain
module 210c¢ configured to perform below steps S103, $S105, and a broadcast module 210d
configured to perform below step S104. The control node 200 of Fig. 2b may further comprise
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a number of optional functional modules, such as any of a pre-establish module 210e
configured to perform below step S101. The functionality of each functional module 210a-210e
will be further disclosed below in the context of which the functional modules 210a-210e may
be used. In general terms, each functional module 210a-210e may be implemented In
hardware or in software. Preferably, one or more or all functional modules 210a-210e may be
Implemented by the processing circuitry 210, possibly in cooperation with functional units 220
and/or 230. The processing circuitry 210 may thus be arranged to from the storage medium
230 fetch Instructions as provided by a functional module 210a-210e and to execute these
Instructions, thereby performing any steps as will be disclosed hereinafter.

[0035] The control node 200 may be provided as a standalone device or as a part of at least
one further device. For example, the control node 200 may be provided in a node of the radio
access network or in a node of the core network. Alternatively, functionality of the control node
200 may be distributed between at least two devices, or nodes. These at least two nodes, or
devices, may either be part of the same network part (such as the radio access network or the
core network) or may be spread between at least two such network parts. Some examples of
where In the communications system 100 the control node 200 may be provided are illustrated
In Fig. 1.

[0036] Functionality of the control node 200 may be implemented at the service layer of the
protocol stack. In general terms, instructions that are required to be performed in real time may
be performed In a device, or node, operatively closer to the radio access network than
Instructions that are not required to be performed in real time. In this respect, at least part of
the control node 200 may reside In the radio access network, such as In the radio access
network node, for cases when embodiments as disclosed herein are performed In real time.

[0037] Thus, a first portion of the Instructions performed by the control node 200 may be
executed In a first device, and a second portion of the of the instructions performed by the
control node 200 may be executed in a second device; the herein disclosed embodiments are
not limited to any particular number of devices on which the instructions performed by the
control node 200 may be executed. Hence, the methods according to the herein disclosed
embodiments are suitable to be performed by a control node 200 residing In a cloud
computational environment. Therefore, although a single processing circuitry 210 is illustrated
IN Fig. 2a the processing circuitry 210 may be distributed among a plurality of devices, or
nodes. The same applies to the functional modules 210a-210e of Fig. 2b and the computer
program 420a of Fig. 4 (see below).

[0038] Fig. 3a schematically Iillustrates, In terms of a number of functional units, the
components of a client node 300a, 300b according to an embodiment.

[0039] Processing circuitry 310 Is provided using any combination of one or more of a suitable
central processing unit (CPU), multiprocessor, microcontroller, digital signal processor (DSP),
application specific integrated circuit (ASIC), field programmable gate arrays (FPGA) etc.,
capable of executing software instructions stored in a computer program product 410b (as In
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Fig. 4), e.g. In the form of a storage medium 330.

[0040] Particularly, the processing circuitry 310 I1s configured to cause the client node 300a,
300b to perform a set of operations, or steps, S201-5205. These operations, or steps, S201-
S205 will be disclosed below. For example, the storage medium 330 may store the set of
operations, and the processing circuitry 310 may be configured to retrieve the set of operations
from the storage medium 330 to cause the client node 300a, 300b to perform the set of
operations. The set of operations may be provided as a set of executable instructions. Thus
the processing circuitry 310 Is thereby arranged to execute methods as herein disclosed.

[0041] The storage medium 330 may also comprise persistent storage, which, for example,
can be any single one or combination of magnetic memory, optical memory, solid state

memory or even remotely mounted memory.

[0042] The client node 300a, 300b may further comprise a communications interface 320 for
communications at least with the control node 200. As such the communications interface 320
may comprise one or more transmitters and receivers, comprising analogue and digital
components and a suitable number of antennas for wireless communications and ports for
wireline communications.

[0043] The processing circuitry 310 controls the general operation of the client node 300a,
300b e.g. by sending data and control signals to the communications interface 320 and the
storage medium 330, by receiving data and reports from the communications interface 320,
and by retrieving data and instructions from the storage medium 330. Other components, as
well as the related functionality, of the client node 300a, 300b are omitted In order not to
obscure the concepts presented herein.

[0044] Fig. 3b schematically illustrates, in terms of a number of functional modules, the
components of a client node 300a, 300b according to an embodiment. The client node 300a,
300b of Fig. 3b comprises a number of functional modules; an obtain module configured to
perform below steps S201, S202, and a provide module configured to perform below steps
5203, S205,. The client node 300a, 300b of Fig. 3b may further comprises a number of
optional functional modules, as herein represented by functional module 310c. The
functionality of each functional module 310a-310b will be further disclosed below in the context
of which the functional modules 310a-310b may be used. In general terms, each functional
module 310a-310b may be implemented in hardware or Iin software. Preferably, one or more or
all functional modules 310a-310b may be implemented by the processing circuitry 310,
possibly In cooperation with functional units 320 and/or 330. The processing circuitry 310 may
thus be arranged to from the storage medium 330 fetch Instructions as provided by a
functional module 310a-310b and to execute these instructions, thereby performing any steps
as will be disclosed hereinafter.

[0045] The client node 300a, 300b may be provided as a standalone device or as a part of at
least one further device. For example, the client node 300a, 300b may be provided In a
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wireless device 150a, 150b. Hence, any processing circuitry, communications interface and
storage medium of the wireless device 150a, 150b may be shared with the processing circuitry
310, communications interface 320 and storage medium 330 of the client node 300a, 300b. It
IS thus not necessary for the client node 300a, 300b to have its own processing circuitry 310,
communications Interface 320 and storage medium 330 as long as the processing circuitry,
communications interface and storage medium of the wireless device 150a, 150b is configured
to implement the functionality of the herein disclosed client node 300a, 300b. Fig. 4 shows one
example of a computer program product 410a, 410b comprising computer readable means
430. On this computer readable means 430, a computer program 420a can be stored, which
computer program 420a can cause the processing circuitry 210 and thereto operatively
coupled entities and devices, such as the communications Interface 220 and the storage
medium 230, to execute methods according to embodiments described herein. The computer
program 420a and/or computer program product 410a may thus provide means for performing
any steps of the control node 200 as herein disclosed. On this computer readable means 430,
a computer program 420b can be stored, which computer program 420b can cause the
processing circuitry 310 and thereto operatively coupled entities and devices, such as the
communications interface 320 and the storage medium 330, to execute methods according to
embodiments described herein. The computer program 420b and/or computer program

product 410b may thus provide means for performing any steps of the client node 300a, 300b
as herein disclosed.

[0046] In the example of Fig. 4, the computer program product 410a, 410b is illustrated as an
optical disc, such as a CD (compact disc) or a DVD (digital versatile disc) or a Blu-Ray disc.
The computer program product 410a, 410b could also be embodied as a memory, such as a
random access memory (RAM), a read-only memory (ROM), an erasable programmable read-
only memory (EPROM), or an electrically erasable programmable read-only memory
(EEPROM) and more particularly as a non-volatile storage medium of a device in an external
memory such as a USB (Universal Serial Bus) memory or a Flash memory, such as a compact
Flash memory. Thus, while the computer program 420a, 420b is here schematically shown as
a track on the depicted optical disk, the computer program 420a, 420b can be stored in any
way which is suitable for the computer program product 410a, 410b.

[0047] Figs. 5 and 6 are flow charts illustrating embodiments of methods for MBMS bearer
setup as performed by the control node 200. Figs. 7 and 8 are flow charts illustrating
embodiments of methods for MBMS bearer setup as performed by the client node 300a. The
methods are advantageously provided as computer programs 420a, 420b.

[0048] Reference is now made to Fig. 5 Illustrating a method for MBMS bearer setup as
performed by the control node 200 according to an embodiment.

[0049] An MBMS bearer Is activated and announced for group communications traffic, without
Indicating any group assigned to the MBMS bearer. Hence, the control node 200 Is configured
to, In a step S102, activate and announce an MBMS bearer to the client nodes 300a, 300D,
wherein the MBMS bearer 1s independent of any particular group of client nodes 300a, 300b.
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The MBMS bearer is thus announced without indicating any particular group of client nodes
300a, 300b assigned to the MBMS bearer. In this respect the activate module 210a and the
announce module 210b may comprise instructions that when executed by the control node 200
causes the processing circuitry 210, possibly in conjunction with the communications interface

220 and the storage medium 230, to activate and announce the MBMS bearer in order for the
control node 200 to perform step S101.

[0050] The floor request message will be preceded by a call setup message indicating which
resources of the MBMS bearer that will be used for the specific group call. Hence, the control
node 200 is configured to, In a step S103, obtain a call setup message for a group call from a
first client node 300a of the client nodes 300a, 300b. In this respect the obtain module 210c
may comprise instructions that when executed by the control node 200 causes the processing
circuitry 210, possibly in conjunction with the communications interface 220 and the storage
medium 230, to obtain the call setup message In order for the control node 200 to perform

step S103.

[0051] Further, the control node 200 is configured to, in a step $S104, broadcast a connect
message for the group call to at least one other client node 300b of the client nodes 300a,
300b In response to having received the call setup message In step S103. In this respect the
broadcast module 210d may comprise instructions that when executed by the control node 200
causes the processing circuitry 210, possibly in conjunction with the communications interface
220 and the storage medium 230, to broadcast the connect message In order for the control
node 200 to perform step S104.

[0052] The group communication sessions and service announcement are group agnostic.
When the group call setup 1s performed, all downlink (from control node to client node)
communications may be done over MBMS bearers.

[0053] Embodiments relating to further details of MBMS bearer setup as performed by the
control node 200 will now be disclosed.

[0054] The announcement of the MBMS bearer may comprise parameters of media streams
to be transmitted on the MBMS bearer.

[0055] The call setup message may comprise a group identifier of a specific group of client
nodes 300a, 300b for the group call. The control node 200 has access to group identifiers for
the client nodes 300a, 300b and hence knows the participants of each group. The control node
200 may determine whether unicast or broadcast i1s to be used. |f broadcast determined the
control node 200 determines which stream within a bearer to use.

[0056] For example, the control node 200 may thereby determine which group call shall be
broadcasted based on the number of client nodes 300a, 300b In each group. For example,
assume that a first group call with N1 participating client nodes Is ongoing over an MBMS
bearer, and a second group call is started in a second group call with N2>N1 participating
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client nodes. The control node 200 may be configured to let the larger group (i.e., the second
group In the present example) use the resources of the MBMS bearer and hence move the
first group to unicast transmission.

[0057] Reference Is now made to Fig. 6 Iillustrating methods for MBMS bearer setup as
performed by the control node 200 according to further embodiments.

[0058] According to an embodiment the control node 200 Is configured to, in a step S101, pre-
establishing at least the group communication session. The pre-establishing may occur prior to
the control node 200 activating and broadcasting the MBMS bearer. Hence, the group
communication sessions and service announcement may be performed prior any group call
setup. However, this i1s not a requirement; alternatively, step S102 is performed prior to step
S101. The activation of the MBMS bearer and the pre-establishment of the group
communication session could be done Iin any order, as long as both are performed before the
call setup message Is obtained, as In step S103. The pre-establishing in step S101 may

comprise exchanging media description parameters and communications parameters with the
client nodes 300a, 300Db.

[0059] The connect message as broadcasted in step S104 may inform which resources on the
bearer that will be used for the media for a specific group of client nodes. The control node 200
may thereby assign resources from a pool of resources (in the form of available MBMS
bearers) to a group call and notify the client nodes of the assigned resources.

[0060] The control node 200 may be configured to handle floor control In the group
communications system 100. According to an embodiment the control node 200 Is configured
to, In a step S1095, obtain a floor request message for the group call from the first client node
300a after having obtained the call setup message. The floor request message may be
obtained after having obtained the call setup message for the group call in step S103.
Alternatively, the floor request message and the call setup message (as obtained in step s103)
are combined into one message.

[0061] Reference i1s now made to Fig. 7 illustrating a method for MBMS bearer setup as
performed by the client node 300a according to an embodiment.

[0062] As noted above, the control node 200 in step S102 announces an MBMS bearer. The
client node 300a may therefore configured to, In a step $S202, obtain a broadcast service
announcement of an MBMS bearer from the control node 200. The MBMS bearer iIs
Independent of any particular group of client nodes 300a, 300b. In this respect the obtain
module 310a may comprise instructions that when executed by the client node 300a causes

the processing circuitry 310, possibly in conjunction with the communications interface 320 and
the storage medium 330, to obtain the broadcast service announcement in order for the client
node 300a to perform step S202.

[0063] The client node 300a may then be configured to, in a step S203, provide a call setup
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message for a group call to the control node 200. In this respect the provide module 310b may
comprise instructions that when executed by the client node 300a causes the processing
circuitry 310, possibly In conjunction with the communications interface 320 and the storage
medium 330, to provide the call setup message In order for the client node 300a to perform
step S203.

[0064] The call setup message for the group call may be provided by the client node 300a In
response to the client node 300a having obtained the broadcast service announcement.
However, the client node 300a does not have to receive the broadcast service announcement
before providing the call setup message. If there iIs no MBMS bearer the control node 200 will,
upon reception of the call setup message, decide to use unicast.

[0065] Embodiments relating to further details of MBMS bearer setup as performed by the
client node 300a will now be disclosed.

[0066] Reference i1s now made to Fig. 8 Illustrating methods for MBMS bearer setup as
performed by the client node 300a according to further embodiments.

[0067] As disclosed above, the control node 200 In step $S102 pre-establishes at least the
group communication session. Therefore, according to an embodiment the client node 300a is
configured to, In a step S201, obtain pre-establishing information of at least the group
communication session from the control node 200. As disclosed above, the pre-establishing In
step S101 may occur prior to the step S102 of announcing the MBMS bearer. Hence, the pre-
establishing information may by the client node 300a be obtained prior to obtaining the
broadcast service announcement of the MBMS bearer from the control node 200. However, as
also disclosed above, the order of steps $S101 and $102 may be reversed and hence also the
order of steps S201 and $S202 may be reversed.

[0068] As disclosed above, the control node 200 In step $104 broadcasts a connect message
for the group call on the MBMS bearer to at least one other client node 300b of the client
nodes 300a, 300b In response to having received the call setup message in step S103. In turn,
the call setup message was provided by the first client node 300a In step S203. The client
node 300a Is, according to an embodiment, then further configured to, in a step S2095, provide
a floor request message for the group call to the control node 200 after having provided the
call setup message in step S203.

[0069] One particular embodiment for MBMS bearer setup based on at least some of the
above disclosed embodiments will now be disclosed In detail with reference to the signalling
diagram of Fig. 9. Parallel references are continued to Figs. 1-8.

[0070] This particular embodiment Is concerns a group communication system (such asa PTT
system) that comprises a group communications server, as represented by the herein
disclosed control node 200, which includes a floor arbitrator function, and a cellular network
supporting both unicast and broadcast based transmission and client nodes 300a, 300b which
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may be installed on wireless devices 150a, 150b.

[0071] Step S101, S201: Before group communications can commence the control node 200
and the client nodes 300a, 300b pre-establish at least one group communications session and
by that handshake media description parameters for the type of communication that shall be
performed. This may Include |P address, ports, media codecs and encryption Kkeys.
Furthermore each group communication session may include one or more media streams.
One or more media streams In one or more group communications sessions that can be used
by any group with the same media description parameters are thereby established.

[0072] Step S102, S202: At least one MBMS bearer iIs activated and announced without any
particular group of client nodes being indicated. The service announcement thereby informs
the client nodes 300a, 300b that there i1s one or more MBMS bearer active on certain
resources.

[0073] Step S103, S203: The first client node 300a sends a call setup message (over a unicast
bearer) to inform the control node 200 that it requests one of the pre-established sessions for
media transmission. This alleviates the need for the client node 300a and the control node 200
to renegotiate the media description parameters. One purpose of the call setup message Is to
setup a group call using one of the pre-established sessions.

[0074] Step S104, S204: The control node 200 knows the location of the at least one second
client node 300b (i.e., the receiving client nodes) Iin the specific group and If at least some of
the at least one second client node 300b are located In the same area, the control node 200
may decide to use MBMS as a mode of transmission. To achieve that, the control node 200
sends a connect message over the broadcast channel in the area of the at least one second
client node 300b that a group call will start for a specific group on activated MBMS resources
and media description parameters for a specific media stream. The call connect message may
be sent over a previously activated MBMS bearer to all client nodes 300b that will receive
messages of the group call over this MBMS bearer. The call connect message may include
group Identity and an identifier of the media stream in the pre-established session that is used
for the group call.

[0075] Step S105, S205: A group call commences by the first client node 300a sending a floor
request message to the control node 200. This message may be sent over a unicast bearer.

[0076] Step S106, S206: The control node 200 responds to the floor request message with a
floor grant message to the first client node 300a, thereby granting the first client node 300a of
transmission for the specific group. This message may be sent over a unicast bearer.

[0077] Step S107, S207: The control node 200 sends a floor taken message to the at least
one second client node 300b to inform the at least one second client node 300b that the floor
IS taken and that media transmission may start from another client node 300a. This message
may Include the identity of the transmitting client node 300a as well as the group identity. The
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message may be sent over a MBMS bearer to all client devices 300b that have previously
been setup to receive calls over the MBMS bearer.

[0078] Steps S106, S206, on the one hand and $S107, S207 on the other hand may be
performed In the reversed order, 1.e., steps S107, S207 may be performed before steps S106,
S206 are performed for the same group communications session.

[0079] Comparison Is now made to the process for utiizing MBMS bearers for group
communications over a cellular communications system according to prior art as illustrated In

Fig. 10 (and as described above). According to prior art the MBMS bearer Is activated and

announced prior the call setup. According to prior art the client nodes 300a, 300b already
knows which resources of the MBMS bearer I1s assigned to the floor request for a specific

group.

[0080] Some differences between the herein disclosed mechanisms and the prior art are that
there are no call setup message and no connect message sent according to the prior art when
using MBMS bearer. Furthermore, the service announcement in prior art allocates the MBMS
resources to a specific group. In the herein disclosed mechanisms the MBMS resources can
be dynamically allocated to any group.

[0081] The proposed solutions have mainly been described above with reference to a few
embodiments. However, as Is readily appreciated by a person skilled in the art, other
embodiments than the ones disclosed above are equally possible within the scope of the
disclosure, as shown by the appended list of enumerated embodiments.

1. 1. Amethod for multimedia broadcast multicast service, MBMS, bearer setup in a group
communications system (100), the method being performed by a control node (200),
comprising:

activating and announcing (5102) an MBMS bearer to the client nodes (300a, 300b),
wherein the MBMS bearer iIs independent of any particular group of client nodes (300a,
300b); and

obtaining (S103) a call setup message for a group call from a first client node (300a) of
the client nodes (300a, 300b); and

broadcasting (5104) a connect message for the group call to at least one other client
node (300b) of the client nodes (300a, 300b) In response to having received the call
setup message.

2. 2. The method according to item 1, wherein the announcing comprises parameters of
media streams to be transmitted on the MBMS bearer.

3. 3. The method according to item 1, wherein the call setup message comprises a group
iIdentifier of a specific group of client nodes for the group call to be used for transmission
of media.

4. 4. The method according to item 1, wherein the connect message informs which
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resources on the bearer that will be used for transmission of media for a specific group
of client nodes.

. 9. The method according to item 1, further comprising:

obtaining (S105) a floor request message for the group call from the first client node
(300a) after having obtained the call setup message.

. 6. The method according to item 4 and 5, wherein the floor request message iIs obtained

after having broadcasted the connect message for the group call.

. /. The method according to item 6, wherein the floor request message and the call

setup message are combined into one message.

. 8. The method according to item 1, further comprising:

pre-establishing (5101) at least the group communication session prior to activating and
broadcasting the MBMS bearer.

. 9. The method according to item 8, wherein the pre-establishing comprises exchanging

media description parameters and communications parameters with the client nodes
(300a, 300Db).

10. A method for multimedia broadcast multicast service, MBMS, bearer setup In a
group communications system (100), the method being performed by a client node
(300a), comprising:

obtaining (5202) a service announcement of an MBMS bearer from a control node
(200), the MBMS bearer being independent of any particular group of client nodes
(300a, 300b); and

providing (5203) a call setup message for a group call to the control node (200) In
response thereto.

11. The method according to item 10, wherein the service announcement comprises
parameters of media streams to be transmitted on the MBMS bearer.

12. The method according to item 10, wherein the connect message comprises a group
iIdentifier of a specific group of client nodes for the group call and requests a specific
media stream on one of the one or more MBMS bearers to be used for transmission of
media.

13. The method according to item 10, further comprising:

providing (S205) a floor request message for the group call to the control node (200)
after having provided the call setup message.

14. The method according to item 10, further comprising:

obtaining (S201) pre-establishing information of at least the group communication
session from the control node (200) prior to obtaining the broadcast service
announcement of the MBMS bearer from the control node (200).

15. The method according to any of the preceding items, wherein the control node (200)
handles floor control in the group communications system (100).

16. The method according to any of the preceding items, wherein the group
communications system (100) is a push to talk, PTT, system.

17. A control node (200) for multimedia broadcast multicast service, MBMS, bearer
setup In a group communications system (100), the control node (200) comprising
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processing circuitry (210), the processing circuitry being configured to cause the control
node (200) to perform a set of operations causing the control node (200) to:

activating and announce an MBMS bearer to the client nodes (300a, 300b), wherein the
MBMS bearer is independent of any particular group of client nodes (300a, 300b); and

obtain a call setup message for a group call from a first client node (300a) of the client
nodes (300a, 300b); and

broadcast a connect message for the group call to at least one other client node (300b)
of the client nodes (300a, 300b) In response to having received the call setup message.

18. The control node (200) according to item 17, further comprising a storage medium
(220) storing a set of operations, and wherein the processing circuitry 1s configured to
retrieve said set of operations from the storage medium to cause the control node (200)
to perform said set of operations.

19. A client node (300a) for multimedia broadcast multicast service, MBMS, bearer setup
In a group communications system (100), the client node (300a) comprising processing
circuitry (310), the processing circuitry being configured to cause the client node (300a)
to perform a set of operations causing the client node (300a) to:

obtain a broadcast service announcement of an MBMS bearer from a control node
(200), the MBMS bearer being independent of any particular group of client nodes
(300a, 300b); and

provide a call setup message for a group call to the control node (200).

20. The client node (300a) according to item 19, further comprising a storage medium
(320) storing a set of operations, and wherein the processing circuitry i1s configured to
retrieve said set of operations from the storage medium to cause the client node (300a)
to perform said set of operations.

21. A computer program (420a) for multimedia broadcast multicast service, MBMS,
bearer setup In a group communications system (100), the computer program
comprising computer code which, when run on processing circuitry (210) of a control
node (200), causes the control node (200) to:

activating and announce (5102) an MBMS bearer to the client nodes (300a, 300b),
wherein the MBMS bearer Is independent of any particular group of client nodes (300a,

300b): and

obtain (5103) a call setup message for a group call from a first client node (300a) of the
client nodes (300a, 300b); and

broadcast (5104) a connect message for the group call to at least one other client node
(300b) of the client nodes (300a, 300b) In response to having received the call setup
message.

22. A computer program (420b) for multimedia broadcast multicast service, MBMS,
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bearer setup In a group communications system (100), the computer program
comprising computer code which, when run on processing circuitry (310) of a client node
(300a), causes the client node (300a) to:

obtain (S202) a broadcast service announcement of an MBMS bearer from a control

node (200), the MBMS bearer being independent of any particular group of client nodes
(300a, 300b); and

provide (S203) a call setup message for a group call to the control node (200).

23. 23. A computer program product (410a, 410b) comprising a computer program (420a,
420b) according to at least one of items 21 and 22, and a computer readable means
(430) on which the computer program is stored.
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Patentkrav

1. Fremgangsmade til Multimedia Broadcast Multicast Service, MBMS ,-baerer-
opstilling til en forudfastlagt gruppekommunikationssession i et gruppekommu-
nikationssystem (100), hvor fremgangsmaden udfares af en styreknude (200),
omfattende:

at aktivere og annoncere (5102) en MBMS-beerer til klientknuder (300a, 300b),
hvor MBMS-baereren er uafhaengig af en bestemt gruppe af klientknuder
(300a, 300Db); og

at opna (S103) en opkaldsopsaetningsbesked til et gruppeopkald fra en farste
kKlientknude (300a) af klientknuderne (300a, 300b); og

at udsende (S104), over den tidligere aktiverede MBMS-baerer, en forbindel-
sesbesked for gruppeopkaldet til mindst en anden klientknude (300b) af klient-
knuderne (300a, 300b) som reaktion pa at have modtaget opkaldsopsaetnings-
beskeden, hvor forbindelsesbeskeden omfatter en gruppeidentifikator for en
specifik gruppe af klientknuder til gruppeopkaldet og en identifikator for en me-
diestram af den forudfastlagte session, der skal anvendes til gruppeopkaldet.

2. Fremgangsmade ifglge krav 1, hvor annonceringen omfatter parametre af
mediestramme, der skal transmitteres pa MBMS-baereren.

3. Fremgangsmade ifalge krav 1, yderligere omfattende:
at opna (S105) en floor-anmodningsbesked for gruppeopkaldet fra den farste
klientknude (300a) efter at have opnaet opkaldsopsatningsbeskeden.

4. Fremgangsmade ifalge krav 3, hvor floor-anmodningsbeskeden opnas efter
at have udsendt forbindelsesbeskeden for gruppeopkaldet.

5. Fremgangsmade ifglge krav 4, hvor floor-anmodningsbeskeden og opkalds-
opsaetningsbeskeden kombineres til en besked.
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6. Fremgangsmade ifglge krav 1, yderligere omfattende:
at forudfastleegge (S101) mindst gruppekommunikationssessionen inden akti-
vering og udsendelse af MBMS-baereren.

7. Fremgangsmade ifalge krav 6, hvor forudfastlaeggelsen omfatter ombytning

af mediebeskrivelsesparametre og kommunikationsparametre med klientknu-
derne (300a, 300b).

8. Fremgangsmade til Multimedia Broadcast Multicast Service, MBMS,-baerer-
opstilling til en forudfastlagt gruppekommunikationssession | et gruppekommu-
nikationssystem (100), hvor fremgangsmaden udfgres af en klientknude
(300a), omfattende:

at opna (S202) en serviceannoncering af en MBMS-beaerer fra en styreknude
(200), idet MBMS-baereren er uafhaengig af en bestemt gruppe af klientknuder
(300a, 300Db);

at tilvejebringe (S203) en opkaldsopsaetningsbesked for et gruppeopkald til
styreknuden (200) som reaktion derpa; og

at modtage (S104) en forbindelsesbesked, udsendt over den tidligere annon-
cerede MBMS-beerer, for gruppeopkaldet som reaktion pa at have tilvejebragt
opkaldsopsatningsbeskeden, hvor forbindelsesbeskeden omfatter en grup-
peidentifikator for en specifik gruppe af klientknuder til gruppeopkaldet og en
identifikator for en mediestram af den forudfastlagte session, der skal anven-
des til gruppeopkaldet.

9. Fremgangsmade ifalge krav 8, hvor serviceannonceringen omfatter para-
metre for mediestramme, der skal transmitteres pa MBMS-baereren.

10. Fremgangsmade ifglge krav 9, yderligere omfattende:
at tilvejebringe (S205) en floor-anmodningsbesked for gruppeopkaldet til sty-
reknuden (200) efter at have tilvejebragt opkaldsopsaetningsbeskeden.

11. Fremgangsmade ifglge krav 9, yderligere omfattende:
at opna (S201) forudfastlaeggelsesinformation om mindst gruppekommunika-
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tionssessionen fra styreknuden (200) inden opnaelse af udsendelsesservice-
annonceringen af MBMS-baereren fra styreknuden (200).

12. Fremgangsmade ifglge et af de foregaende krav, hvor styreknuden (200)
handterer floor-styringen i gruppekommunikationssystemet (100).

13. Fremgangsmade ifalge et af de foregaende krav, hvor gruppekommunika-
tionssystemet (100) er et push-to-talk, PTT,-system:

14. Styreknude (200) til Multimedia Broadcast Multicast Service, MBMS,-bae-
reropsaetning for en forudfastlagt gruppekommunikationssession | et gruppe-
kommunikationssystem (100), hvor styreknuden (200) omfatter et behand-
lingskredslab (210), hvilket behandlingskredslab er konfigureret til at fa styre-
knuden (200) til at udfare et saet funktioner, der far styreknuden (200) til:

at aktivere og annoncere en MBMS-beerer til klientknuder (300a, 300b), hvor
MBMS-baereren er uafhaengig af en bestemt gruppe af klientknuder (300a,
300Db); og

at opna en opkaldsopsaetningsbesked til et gruppeopkald fra en farste klient-
knude (300a) af klientknuderne (300a, 300b); og

at udsende, over den tidligere aktiverede MBMS-basrer, en forbindelsesbe-
sked for gruppeopkaldet til mindst en anden klientknude (300b) af klientknu-
derne (300a, 300b) som reaktion pa at have modtaget opkaldsopsastningsbe-
skeden, hvor forbindelsesbeskeden omfatter en gruppeidentifikator for en spe-
cifik gruppe af klientknuder til gruppeopkaldet og en identifikator for en medie-
strem af den forudfastlagte session, der skal anvendes til gruppeopkaldet.

15. Klientknude (300a) til Multimedia Broadcast Multicast Service, MBMS,-bae-
reropsaetning for en forudfastlagt gruppekommunikationssession | et gruppe-
kommunikationssystem (100), hvor klientknuden (300a) omfatter et behand-
lingskredslab (310), hvilket behandlingskredslab er konfigureret til at fa klient-
knuden (300a) til at udfare et saet funktioner, der far styreknuden (300a) til:

at opna en serviceannoncering af en MBMS-baerer fra en styreknude (200),
idet MBMS-basreren er uafhaengig af en bestemt gruppe af klientknuder (3004,
300b);
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at tilvejebringe en opkaldsopsastningsbesked for et gruppeopkald til styreknu-
den (200);

at modtage en forbindelsesbesked, udsendt over den tidligere annoncerede
MBMS-beaerer, for gruppeopkaldet som reaktion pa at have tilvejebragt op-
kaldsopsaetningsbeskeden, hvor forbindelsesbeskeden omfatter en gruppe-
identifikator for en specifik gruppe af klientknuder til gruppeopkaldet, og en
identifikator for en mediestrem for den forudfastlagte session, der skal anven-
des til gruppeopkaldet.

16. Klientknude (300a) ifelge krav 15, yderligere omfattende et lagringsme-
dium (320), der lagrer et saet funktioner, og hvor behandlingskredslabet er kon-
figureret til at modtage saettet af funktioner fra lagringsmediet for at fa klient-
knuden (300a) til at udfere saesttet af funktioner.
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