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(57) Abstract: There is provided mechanisms for message han-
dling in a terminal device. A method is performed by the terminal
device. The method comprises receiving a message comprising
user content from a network controller. The method comprises
providing a notification of the message to a user interface of the
terminal device. The method comprises receiving feedback from
the user interface. The feedback indicates which amount of the
user content that has been played out at the user interface. The
method comprises performing an action on the message accord-
ing to the amount of the user content that has been played out.
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MESSAGE HANDLING IN A TERMINAL DEVICE

TECHNICAL FIELD

Embodiments presented herein relate to methods, a terminal device, a
network controller, a computer program, and a computer program product

for message handling in the terminal device.

BACKGROUND

In general terms, haptic communication aims at recreating the sense of touch
by applying forces, vibrations, or motions to the user. Such stimulation can
be used to assist in the creation of virtual objects in a computer simulation, to
control such virtual objects, to create more intuitive user interfaces, to
improve media consumption experience, and to enhance the remote control

of machines and devices.

Systems that combine haptic and visual information using haptic user
interface devices (such as joysticks held by the user, haptic touchscreens, or
gloves worn by the user) and visual user interface devices (such as screens
viewed by the user or head mounted displays worn by the user) have been

proposed.

Further, systems that could combine haptic information with visual
information as well as audio information and text information could be
integrated in user devices, such as terminal devices. Each type of user content
(haptic information, visual information, audio information, and text
information) will hereinafter be referred to a modality of user content (or just

modality for short).

Several mechanisms for providing haptic feedback to terminal devices exist
and consider the interaction of the user with the user interface or by
providing haptic feedback according to audio or video content being
displayed by the terminal device. In other scenarios, two users, each using a
respective terminal device with a haptic device, may transmit the sense of

touch to each other by interacting with the display of the terminal device in
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real-time. Each user receives haptic feedback with respect to the haptic
properties (e.g. texture, friction, stiffness) of the user interface, image, object
or the other user’s finger on a specific location if the terminal device is

capable of tracking the user’s finger position.

Despite the advancement of capabilities of terminal devices to play out user
content, it could still be so that a particular terminal device only is capable of
playing out user content of less than all its modalities. It could thus be
cumbersome to handle user content of different modalities, which might be
necessary in order to know what type of user content (in terms of modality)
to deliver to a particular terminal device, and to know whether or not the user

content has been properly played out at the terminal device.

Hence, there is still a need for enabling improved handling of messages in

terminal devices.

SUMMARY

An object of embodiments herein is to enable efficient handling of messages

in terminal devices.

According to a first aspect there is presented a method for message handling
in a terminal device. The method is performed by the terminal device. The
method comprises receiving a message comprising user content from a
network controller. The method comprises providing a notification of the
message to a user interface of the terminal device. The method comprises
receiving feedback from the user interface. The feedback indicates which
amount of the user content that has been played out at the user interface. The
method comprises perform an action on the message according to the

amount of the user content that has been played out.

According to a second aspect there is presented a terminal device for message
handling in the terminal device. The terminal device comprises processing
circuitry. The processing circuitry is configured to cause the terminal device
to receive a message comprising user content from a network controller. The

processing circuitry is configured to cause the terminal device to provide a
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notification of the message to a user interface of the terminal device. The
processing circuitry is configured to cause the terminal device to receive
feedback from the user interface. The feedback indicates which amount of the
user content that has been played out at the user interface. The processing
circuitry is configured to cause the terminal device to perform an action on
the message according to the amount of the user content that has been played

out.

According to a third aspect there is presented a terminal device for message
handling in the terminal device. The terminal device comprises processing
circuitry and a storage medium. The storage medium stores instructions that,
when executed by the processing circuitry, cause the terminal device to
perform operations, or steps. The operations, or steps, cause the terminal
device to receive a message comprising user content from a network
controller. The operations, or steps, cause the terminal device to provide a
notification of the message to a user interface of the terminal device. The
operations, or steps, cause the terminal device to receive feedback from the
user interface. The feedback indicates which amount of the user content that
has been played out at the user interface. The operations, or steps, cause the
terminal device to perform an action on the message according to the amount

of the user content that has been played out.

According to a fourth aspect there is presented a terminal device for message
handling in the terminal device. The terminal device comprises a receive
module configured to receive a message comprising user content from a
network controller. The terminal device comprises a provide module
configured to provide a notification of the message to a user interface of the
terminal device. The terminal device comprises a receive module configured
to receive feedback from the user interface. The feedback indicates which
amount of the user content that has been played out at the user interface. The
terminal device comprises a modify module configured to perform an action
on the message according to the amount of the user content that has been

played out.
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According to a fifth aspect there is presented a computer program for
message handling in a terminal device, the computer program comprising
computer program code which, when run on processing circuitry of the
terminal device, causes the terminal device to perform a method according to

the first aspect.

According to a sixth aspect there is presented a method for message handling
in terminal devices. The method is performed by a network controller. The
method comprises sending a message comprising user content to at least two
terminal devices. The method comprises receiving, from at least one of the
terminal devices having received the message, an indication of the amount of
the user content that has been played out at this at least one of the terminal
devices. The method comprises sending, to any remaining of the terminal
devices having received the message, an indication of the amount of the user

content that has been played out at this at least one of the terminal devices.

According to a seventh aspect there is presented a network controller for
message handling in terminal devices. The network controller comprises
processing circuitry. The processing circuitry is configured to cause the
network controller to send a message comprising user content to at least two
terminal devices. The processing circuitry is configured to cause the network
controller to receive, from at least one of the terminal devices having received
the message, an indication of the amount of the user content that has been
played out at this at least one of the terminal devices. The processing circuitry
is configured to cause the network controller to send, to any remaining of the
terminal devices having received the message, an indication of the amount of
the user content that has been played out at this at least one of the terminal

devices.

According to an eighth aspect there is presented a network controller for
message handling in terminal devices. The network controller comprises
processing circuitry and a storage medium. The storage medium stores
instructions that, when executed by the processing circuitry, cause the

network controller to perform operations, or steps. The operations, or steps,
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cause the network controller to send a message comprising user content to at
least two terminal devices. The operations, or steps, cause the network
controller to receive, from at least one of the terminal devices having received
the message, an indication of the amount of the user content that has been
played out at this at least one of the terminal devices. The operations, or
steps, cause the network controller to send, to any remaining of the terminal
devices having received the message, an indication of the amount of the user

content that has been played out at this at least one of the terminal devices.

According to a ninth aspect there is presented a network controller for
message handling in terminal devices. The network controller comprises a
send module configured to send a message comprising user content to at
least two terminal devices. The network controller comprises a receive
module configured to receive, from at least one of the terminal devices having
received the message, an indication of the amount of the user content that
has been played out at this at least one of the terminal devices. The network
controller comprises a send module configured to send, to any remaining of
the terminal devices having received the message, an indication of the
amount of the user content that has been played out at this at least one of the

terminal devices.

According to a tenth aspect there is presented a computer program for
message handling in a terminal device, the computer program comprising
computer program code which, when run on processing circuitry of a
network controller, causes the network controller 300 to perform a method

according to the sixth aspect.

According to an eleventh aspect there is presented a computer program
product comprising a computer program according to at least one of the fifth
aspect and the tenth aspect and a computer readable storage medium on
which the computer program is stored. The computer readable storage

medium could be a non-transitory computer readable storage medium.
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Advantageously these methods, these terminal devices, these network
controllers, and these computer programs enable efficient handling of

messages in the terminal device.

Advantageously these methods, these terminal devices, these network
controllers, and these computer programs enable messages with user content
modalities, such as haptic user content, to be received and handled by the

terminal device in a suitable manner.

Other objectives, features and advantages of the enclosed embodiments will
be apparent from the following detailed disclosure, from the attached

dependent claims as well as from the drawings.

Generally, all terms used in the claims 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,
module, step, etc.” are to be interpreted openly as referring to at least one
instance of the element, apparatus, component, means, module, 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

The inventive concept is now described, by way of example, with reference to

the accompanying drawings, in which:

Fig. 1is a schematic diagram illustrating a communication network according

to embodiments;
Figs. 2, and 3 are flowcharts of methods according to embodiments;

Fig. 4 is a schematic diagram showing functional units of a terminal device

according to an embodiment;

Fig. 5 is a schematic diagram showing functional modules of a terminal

device according to an embodiment;
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Fig. 6 is a schematic diagram showing functional units of a network controller

according to an embodiment;

Fig. 7 is a schematic diagram showing functional modules of a network

controller according to an embodiment; and

Fig. 8 shows one example of a computer program product comprising

computer readable means according to an embodiment.

DETAILED DESCRIPTION

The inventive concept will now be described more fully hereinafter with
reference to the accompanying drawings, in which certain embodiments of
the inventive concept are shown. This inventive concept may, however, be
embodied in many different forms and should not be construed as limited 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 inventive concept to those skilled in the art.
Like numbers refer to like elements throughout the description. Any step or

feature illustrated by dashed lines should be regarded as optional.

Fig. 1is a schematic diagram illustrating a communications network 100
where embodiments presented herein can be applied. The communications
network 100 comprises terminal devices 200a, 200b, 200¢, and a network
controller 300. In some aspects the communications network 100 is a
wireless communications network, such as a cellular communications
network. As appreciated by the skilled person the communications network
100 illustrated in Fig. 1 is a simplified version of a real-world
communications network comprising a plurality of network nodes, such as
radio access network nodes in a radio access network part, core network
nodes in a core network part, and user content servers in a service network
part. However, the simplification has been made without loss of generality

and in order to not obstruct the embodiments as disclosed herein.

Each terminal device 200a, 200b, 200c¢ could be a portable wireless device,

mobile station, mobile phone, handset, wireless local loop phone, user
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equipment (UE), smartphone, smartwatch, head mounted display, laptop

computer, tablet computer, desktop computer, network equipped vehicle, etc.

At least one of the terminal devices 200a, 200b, 200c (hereinafter at least
terminal device 200a) is assumed to be configured according to the following.
The terminal device comprises means to receive messages with haptic, visual
and/or audio user content. The terminal device comprises means to render
user content for a user to consume (feel, see, and/or hear the user content)
with haptic, visual, and/or audio feedback, via haptic, visual and/or audio

actuators.

The user content could have a required minimum consumption level for each
modality. In other words, in order for the user content of each modality to be
considered as played out, at least some part (corresponding to the required
minimum consumption level) must be played out. The minimum
consumption level may depend on the actuator type. As an example, the
minimum consumption level for haptie, visual and audio modalities for a
message M is denoted Lr(M) = [H, V, A], where H represents haptic level, V
represents visual level and A represents audio level, are a tuple, and each
value H, V and A take a value in the range between [0, 1] depending on its
consumption level. A required minimum consumption level for visual user
content could be defined in terms of how long (in terms of seconds) the visual
user content has been displayed on a visual user interface and/or how large
portion (in terms or percentage) of the visual user content has ben displayed
on the visual user interface in case the visual user interface is not capable of
rendering the complete visual user content at one time. A required minimum
consumption level for audio user content could be defined in terms of how
long (in terms of seconds) the audio user content has ben displayed on a
audio user interface and/or at what audio quality the audio user content has
been played out, and so on. Examples and more details on the consumption

level will be provided below.

The terminal device comprises means configured to perform methods as

hereinafter will be disclosed.
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It is envisioned that one and the same user may have access to several
terminal devices which are capable of playing out various modalities of user

content.

As disclosed above, it could be cumbersome to handle user content of

different modalities.

The embodiments disclosed herein therefore relate to mechanisms for
message handling in a terminal device 200a. In order to obtain such
mechanisms there is provided a terminal device 200a, a method performed
by the terminal device 200a, a computer program product comprising code,
for example in the form of a computer program, that when run on processing
circuitry of the terminal device 2004, causes the terminal device 200a to
perform the method. In order to obtain such mechanisms there is further
provided a network controller 300, a method performed by the network
controller 300, and a computer program product comprising code, for
example in the form of a computer program, that when run on processing
circuitry of the network controller 300, causes the network controller 300 to

perform the method.

Fig. 2 is a flowchart illustrating embodiments of methods for message
handling in a terminal device 200a as performed by the terminal device
200a. Fig. 3 is a flowchart illustrating embodiments of methods for message
handling in a terminal device 200a as performed by the network controller
300. The methods are advantageously provided as computer programs 820a,
820b.

Reference is now made to Fig. 2 illustrating a method for message handling
in a terminal device 200a as performed by the terminal device 200a

according to an embodiment.

It is assumed that one of terminal devices 200b, 200c¢, or another terminal
device, or server with user content, transmits a message to the terminal

device 200a. The message is forwarded to terminal device 200a by the
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network controller 300. Hence, the terminal device 200a is configured to

perform step S102:

S102: The terminal device 200a receives a message. The message comprises

user content. The message is received from the network controller 300.

The user content is to be played out at a user interface of the terminal device
200a in order for the user content to be consumed by a user of the terminal
device 200a. The user therefore has to be notified of the message. Therefore,

the terminal device 200a is configured to perform step S104:

S104: The terminal device 200a provides a notification of the message to a

user interface of the terminal device 200a.

This gives the user the opportunity to consume the user content by
interacting with the user interface. Particularly, the user could request the
user interface to play out the user content. The user interface therefore
indicates how much of the user content has been played out. Hence, the

terminal device 200a is configured to perform step S106:

S106: The terminal device 200a receives feedback from the user interface.
The feedback indicates which amount of the user content that has been

played out at the user interface.

It could be that no user content has been played out and thus that the amount
of user content that has been played out is zero. An action is then performed
on the message. Particularly, the terminal device 200a is configured to

perform step S108:

S108: The terminal device 200a performs an action on the message according

to the amount of the user content that has been played out.

Embodiments relating to further details of message handling in a terminal

device 200a as performed by the terminal device 200a will now be disclosed.
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There could be different types of actions performed on the message in step
S108. According to a first embodiment the action involves determining to
keep the message intact. This action could be performed if the amount of user
content that has been played out is zero or if less than a required minimum
consumption level of the user content has been played out. According to a
second embodiment the action involves determining that the message is to be
modified. This action could be performed if some, but not all, user content
has been played out. According to a third embodiment the action involves
determining that the message is to be deleted from the terminal device 200a.
This action could be performed if all user content has been played out or if
the amount of user content that has been played out is zero and the terminal
device 200a is incapable of playing out the user content. In some aspects this
could cause the terminal device 200a to request a new message with user
content from the network controller 300, e.g. where the terminal device 200a
specifies what type of user content the terminal device 200a is capable of

playing out.

As disclosed above, there could be different modalities of the user content.
Particularly, according to an embodiment the message comprises user
content of at least two types, where the at least two types are selected from a
group comprising text content, audio content, haptic content, and olfactory
content. In further aspects, in scenarios where a message comprises user
content of at least two types and the user interface only is capable of playing
out user content of less than all the at least two types, only the user content of
the type, or types, that the user interface only capable of playing out is

provided to the terminal device 200a from the network controller 300.

There could be different ways to determine the amount of the user content
that has been played out at the user interface. In general terms, the term
amount has used herein could relate to the quantity of user content
consumed (such a duration) and/or quality (such as how well the user
content was consumed). In some aspects the amount relates to quantity. For
example, in terms of audio content, the amount could relate to how many

seconds of the audio content that has been played out. For example, in terms
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of visual content, the amount could relate to how much of the visual content
that was played out and what part of the visual content was actually viewed
by the user during the play out of the visual content. In some aspects the
amount relates to quality. For example, in terms of audio content, the
amount could relate to at what bitrate or audio quality the audio content was
played out. For example, in terms of visual content, the amount could relate
to at what resolution the visual content was played out. For example, in terms
of haptic content, the amount could relate to with how many actuators the
haptic content was played out and how many modalities of the haptic content

was consumed by the user.

In some aspects, a reception of a message with haptic and at least visual
and/or audio user content is performed by the terminal device. The message

is stored temporarily or permanently at the terminal device.

In some aspects, the user content is kept in the terminal device until the
consumption level has reached above a defined threshold level. Particularly,
according to an embodiment the user content is stored in the terminal device
200a only until the amount of the user content that has been played out at
the user interface is above a threshold value. According to another
embodiment the user content is stored in the terminal device 200a only if the

user interface is capable of playing out the user content.

In some aspects, a visual and/or audio notification of the reception of the
message is provided to the user interface. Particularly, according to an
embodiment the notification indicates which type of user content is
comprised in the message. Thus, in some aspects, the notification specifically

shows that haptic user content is to be delivered in the message.

In other aspects, the notification is only displayed if the terminal device has
the required haptic actuators for delivering the message. Particularly,
according to an embodiment the notification is removed from the user
interface if the terminal device 200a determines that it is incapable of playing

out any remaining user content of the message. According to another
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embodiment the notification is removed from the user interface if the user
interface is incapable of playing out any remaining user content of the
message. The terminal device 200a might then either notify the network
controller 300 of what user content could be played out so that a new
notification can be generated at the network controller 300, or generate a

new notification at the terminal device 200a.

The notification might only be displayed if the terminal device has the haptic
actuators which allow for a consumption level to be above a certain threshold
(such levels and examples are detailed below). That is, according to an
embodiment the user content is associated with a required level of
consumption, and the notification is removed from the user interface of the
terminal device 200a if the terminal device 200a is incapable of playing out
the user content to an amount being less than the required level of

consumption.

Further, if applicable, a notification stating that the terminal device does not
have the required actuators to deliver the message could be displayed.
Particularly, according to an embodiment the notification, when the user
interface is incapable of playing out the user content, indicates that the user
interface is incapable of playing out any remaining user content of the

message.

In some aspects, the consumption level for each modality is inferred and set
in an interval, such as the interval [0, 1]. As disclosed above, the haptic, visual
and audio levels of the user content could be denoted L(M) = [H, V, A]. The
consumption level may be affected by, for example, a modality not being able
to be delivered (e.g. haptic feedback is disabled in the terminal device, thus
H=0), not being correctly delivered (e.g. the user cannot correctly see a visual
message, thus V=0), or the message reading is interrupted before the user
visual content has been fully consumed (thus, V < 1). In another example, the
required haptic feedback actuation is not present at the terminal device, and

so the haptic consumption level is set as H=0. In another example, only a
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partial haptic feedback is performed due to a lack or limitation of the haptic

feedback actuation, and thus H < 1.

When the user content is text the user interface could be a visual user
interface and the feedback indicates how much of the text that has been
displayed on the visual user interface. When the user content is audio the
user interface could be an audio user interface and the feedback indicates
how much of the audio that has been played out by the audio user interface.
When the user content is haptic the user interface could comprise motion
sensors and the feedback indicates how much the motion sensors have been
activated when playing out the message. For example, there could be motion
sensors for position, speed and acceleration, force sensors could be applied to
measure applied pressure by the user’s finger, or the contact profile from the
user’s finger into the surface could be measured in order to determine if a
rendered texture has been felt (and thus the user content consumed). When
the user content is olfactory the user interface could comprise an olfactory
sensor and the feedback indicates how much the olfactory sensor has been

activated when playing out the message.

In further detail, inference of the consumption level for the visual modality
may be performed via user eye tracking, monitoring of the terminal device
user interface events (e.g. interruptions, deactivation of message text too
quickly after it is displayed) and inferring the state of the terminal device
display (e.g. active/not active). The inference of the consumption level for the
audio modality may be performed via identifying the state of the speakers of
the terminal device or monitoring the vibrations created by the terminal
device speakers when the audio is being played. The inference of the
consumption level for the haptic modality may be performed via monitoring
of the terminal device haptic feedback output (e.g. via motion sensors placed
in the terminal device), identification of the haptic feedback actuators of the
terminal device and identifying the state of the haptic actuators. The
inference of the consumption level may be influenced by the current user
activity and time of the day. As an example, a user in the morning may have a

different behavior when consuming the message as in the evening and such
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behavior might have an impact on the consumption level. The inference of
the consumption level may also be decided by the user where the user may

select how much it has consumed the user content of the message.

In some aspects, the user content may have consumption requirements,
where the consumption of the modalities cannot be made separately. Thus,
according to an embodiment the at least two types of user content is
associated with a joint required level of consumption such that the user
content is considered not played out unless the played out amount of the user

content fulfills the joint required level of consumption.

In other aspects, the consumption of user content of different modalities is
allowed to be performed separately, where e.g., the haptic user content and
the visual user content may be required to be played together, whilst
simultaneously playing out the audio user content of the same message may
not be necessary. Thus, according to an embodiment each of the at least two
types of user content is associated with a required level of consumption such
that the user content of one of the at least two types is considered not played
out unless the played out amount of the user content for this one of the at
least two types fulfills the required level of consumption for this one of the at

least two types.

Such requirements may be imposed as thresholds on each of the
consumption level variables H, V, A by introducing a required minimum

consumption level, Lr(M) = [H, V, A] for the message M.

In some aspects, a notification remains active in all terminal devices when
the consumption level L is lower than the minimum consumption level Lr,

i.e., when L < Lr.

In some aspects, the notification is modified depending on the consumption
of the user content. That is, according to an embodiment the terminal device

200a is configured to perform (optional) step S110:
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S110: The terminal device 200a modifies the notification according to the
amount of the user content that has been played out at the terminal device
200a. Alternatively, the terminal device 200a in step S100 generates a new
notification according to the amount of the user content that has been played

out at the terminal device 200a.
Examples of how the notification could be modified will be disclosed next.

In some aspects, the notification is deactivated in all terminal devices which
cannot achieve the minimum consumption level requirement Lr, which
occurs when the achievable consumption , denoted La, is lower than the
minimum consumption level required for the message, i.e. La < Lr. In
particular, according to an embodiment the user content is associated with a
required level of consumption, and the notification is removed from the user
interface if the terminal device 200a is not capable of playing out the user

content to an amount such that the required level of consumption is fulfilled.

In some aspects, the notification remains active in all terminal devices if the
consumption level L is lower than the minimum consumption level
requirement Lr. That is, according to an embodiment the user content is
associated with a required level of consumption, and the notification is left
without modification only if the amount of the user content that has been

played out is less than the required level of consumption.

The notification could remain active in all other terminal devices having

received the same message.

In some aspects, when the notification remains active in a terminal device,
the user content remains the same and is replayed to the user when the user
accesses the message. That is, according to an embodiment the user content
remains unchanged in the terminal device 200a and is played out from its
beginning as long as the notification is not modified so as to be removed from

the user interface.
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In other aspects, when the notification remains active in a terminal device,
the user content for which the consumption level has been larger than the
minimum consumption level requirement, i.e. L(k) > Lr(k), for k € [1, 3], the
user content is modified to match the minimum consumption level

requirement.

As an example, if for a message, audio is not required to be played out
simultaneously with visual information and/or haptic information (e.g. Lr =
[0.5, 0.5, 0]), then the audio component of the user content is removed to not
be replayed. In another example, if only haptic feedback was not consumed
(i.e. L=[o0,V, A], for V>0 and A>0) and haptic feedback can be played out
independently of video and audio (i.e. Lr = [1, 0, 0]), then the haptic
component of the user content is played out whilst the visual user content
and the audio user content of the message are disabled. Further, a variable
P(M) could be introduced in order to define what can be played out
independently and what needs to be played out according to the required
consumption level (Lr). As an example, the variable P(M) could be
implemented as a 3-by-3 matrix, where the rows and the columns represent
each modality (H, V, A) and for a value of 1 it means that the row modality
has to be played together with the column modality, and o otherwise. This
enables the notion of consumption requirement level and the requirement of

joint playout to be decoupled.

In other aspects, when the notification remains active in a terminal device,
the user content is modified in duration. That is, according to an embodiment
the message is modified such that user content that has been played out is
deleted from the terminal device 200a. Additionally or alternatively, playing
out the user content is resumed so as to skip already played out user content.
As an example, if a message has duration T seconds and only the first At
seconds of the user content has been played out, only any remaining message

user content of length T-At seconds is to be replayed to the user.

In some aspects, user content for which the consumption level has been

larger than the consumption level requirement is modified to match the
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consumption level requirement. That is, according to an embodiment the
user content is associated with a required level of consumption, and the
action involves the user content that has been played out only to be deleted
from the terminal device 200a if the user content that has been played out

fulfils the required level of consumption.

In some aspects, when a modality of the user content is disabled, the user
content of the disabled modality may be removed from the terminal device in
order to reduce memory utilization and to enable an easier replay of the user
content. That is, according to an embodiment the message is modified such
that user content that cannot be played out by the terminal device 200a is

deleted from the terminal device 200a.

In some aspects, where each modality is experienced in a separate terminal
device, a synchronization message could be sent when the consumption is to
be initiated and when the consumption is finished/stopped/completed in
order to display and evaluate the consumption levels of such message,

considering all terminal devices.

That is, according to an embodiment the terminal device 200a only is capable
of playing out the user content of less than all the at least two types, and the

terminal device 200a is configured to perform (optional) step S112:

S112: The terminal device 200a provides, to the network controller 300 or
another terminal device 200b, 200c¢ having received the message, an
indication when the terminal device 200a has played out the user content in
those of the at least two types that the terminal device 200a is capable of

playing out.

In some aspects the indication is provided on a direct link between the
terminal device 200a and the terminal device 200b, 200c. In other aspects
the indication is provided to the terminal device 200b, 200c via the network

controller 300.
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A message exchange between all terminal devices informing of the performed
consumption could be required in order for each terminal device to
determine which action to be performed according to the above aspects and
embodiments (e.g. enabling/disabling playing out of user content of one or
more modalities). Hence according to an embodiment the terminal device

200a is configured to perform (optional) step S114:

S114: The terminal device 200a obtains, from the network controller 300 or
another terminal device 200b, 200c¢ having received the message, an
indication of which of the at least two types of user content the so-called

another terminal device 200b, 200c¢ has played out.

The terminal device 200 modifies the message accordingly. Particularly,
according to this embodiment the terminal device 200a is configured to

perform (optional) step S116:

S116: The terminal device 200a modifies the message according to the types
of user content that has been played out at the so-called another terminal

device 200b, 200c.

This could cause the notification provided to the user interface of the
terminal device 200a in step S104 to be modified. Alternatively, this could
cause a new notification to replace the previous notification. The modified, or
new, notification would then reflect the types of user content that has not
been played out at the so-called another terminal device 200b, 200c. That is,
the indication obtained in step S114 could trigger generation of a notification
to the user of the receiving terminal device 200b, 200c (as defined by the so-
called another terminal device), at the receiving device 200b, 200c. Further,
the indication could be a notification generated by the transmitting terminal
device 200a (if the transmitting terminal device 200a is capable of generating
notifications without needing to involve a network controller 300 (thus only

using the network controller for distribution of the notification).

In some aspects the indication is obtained on a direct link between the

terminal device 200a and the terminal device 200b, 200c. In other aspects
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the indication is obtained from the terminal device 200b, 200c via the

network controller 300.

Likewise, in the same way as the terminal device 200a provides an indication
to another terminal device 200b, 200¢ in step S112 of the terminal having
played out the user content in less than all the modalities, the terminal device
200a could provide a corresponding indication to another terminal device
200b, 200c about the amount of played out user content. Particularly,
according to an embodiment the terminal device 200a is configured to

perform (optional) step S118:

S118: The terminal device 200a provides, to the network controller 300 or
another terminal device 200b, 200c¢ having received the message, an
indication of the amount of the user content that has been played out (at the

terminal device 200a).

In some aspects the indication is provided on a direct link between the
terminal device 200a and the terminal device 200b, 200c. In other aspects
the indication is provided to the terminal device 200b, 200c via the network

controller 300.

Such an indication could also be obtained from another terminal device
200b, 200c. Particularly, according to an embodiment the terminal device

200a is configured to perform (optional) step S120:

S120: The terminal device 200a obtains, from the network controller 300 or
another terminal device 200b, 200c¢ having received the message, an
indication of the amount of the user content that has been played out at said

another terminal device 200b, 200c.

In some aspects the indication is obtained on a direct link between the
terminal device 200a and the terminal device 200b, 200c. In other aspects
the indication is obtained from the terminal device 200b, 200c via the

network controller 300.
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The terminal device 200a could then modify the message accordingly. That
is, according to an embodiment the terminal device 200a is configured to

perform (optional) step S122:

S122: The terminal device 200a modifies the message according to the
amount of the user content that has been played out at the so-called another

terminal device 200b, 200c¢.

This could cause the notification provided to the user interface of the
terminal device 200a in step S104 to be modified. Alternatively, this could
cause a new notification to replace the previous notification. The modified, or
new, notification would then reflect the amount of the user content that has

not been played out at the so-called another terminal device 200b, 200c¢.

Reference is now made to Fig. 3 illustrating a method for message handling
in terminal devices 200a, 200b, 200c as performed by the network controller

300 according to an embodiment.

S202: The network controller 300 sends a message comprising user content

to at least two terminal devices 200a, 200b, 200c.

It is assumed that at least one of the terminal devices 200a, 200b, 200¢
consumes at least part of the user content in accordance with any of the
above embodiments and indicates this to the network controller 300. Hence

the network controller 300 is configured to perform step S204:

S204: The network controller 300 receives, from at least one of the terminal
devices 200a, 200b, 200c having received the message, an indication of the
amount of the user content that has been played out at this at least one of the

terminal devices 200a, 200b, 200c.

The network node 300 then informs any remaining terminal devices 200a,
200b, 200c¢, 200d having received the message about the consumption of the
user content. Particularly, the network controller 300 is configured to

perform step S206:
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S206: The network controller 300 sends, to any remaining of the terminal
devices 200a, 200b, 200c having received the message, an indication of the
amount of the user content that has been played out at this at least one of the

terminal devices 200a, 200b, 200c.

Embodiments relating to further details of message handling in terminal
devices 200a, 200b, 200c as performed by the network controller 300 will

now be disclosed.

In some aspects a local copy of the message is kept by the network controller
300. The local copy of the message could then be modified in accordance with
the consumption of the user content. Particularly, according to an
embodiment the network controller 300 holds a local copy of the message

and is configured to perform (optional) step S208:

S208: The network controller 300 modifies the message according to the
amount of the user content that has been played out at least one of the

terminal devices 200a, 200b, 200c.

Thus, when the complete user content has been played out the network

controller 300 could remove its local copy of the message.

As disclosed above, according to an embodiment the message comprises user
content of at least two types. The network controller 300 could then be

configured to perform step S210:

S210: The network controller 300 receives, from at least one of the terminal
devices 200a, 200b, 200c having received the message, an indication of
which of the at least two types of user content said at least one of the terminal

devices 200a, 200b, 200c has played out.

An indication of this could be sent to any remaining of the terminal devices
2004, 200b, 200c. Thus, according to an embodiment the network controller

300 is configured to perform step S212:
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S212: The network controller 300 sends to any remaining of the terminal
devices 200a, 200b, 200c having received the message, an indication of
which of the at least two types of user content said at least one of the terminal

devices 200a, 200b, 200c has played out.

Consider that user A sends, from one terminal device, a message with visual
and haptic content to user B, and that user B has several terminal devices
where the message may be received (such as a smartphone, a smartwatch,
and a laptop computer). Further, assume that the smartphone and the
smartwatch are capable of playing out haptic user content, whilst the laptop

computer is not.

In such a scenario, user B may consume the visual component on the laptop
computer, but haptic user content cannot be played out on such the laptop
computer. In this example it is assumed that, for the haptic content to be
played out, a visual component must also be played out, whilst visual content
may be played out by itself. Hence, whilst the user consumes the message by
playing out the visual component in the laptop computer, a notification
remains active in the other terminal devices with haptic feedback enabled,
where the haptic user content can be played out together with the visual user

content.

In another scenario, user B may not be able to properly consume the haptic
user content on the smartphone (although the smartphone is capable of
playing out the haptic user content) due to that the terminal device is placed
on top of a surface instead of user B holding the terminal device with its
hands. In such a scenario, the message notification remains active in the

terminal device until the user properly consumes the user content.

Fig. 4 schematically illustrates, in terms of a number of functional units, the
components of a terminal device 200a according to an embodiment.
Processing circuitry 210 is provided using any combination of one or more of
a suitable central processing unit (CPU), multiprocessor, microcontroller,

digital signal processor (DSP), etc., capable of executing software instructions
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stored in a computer program product 810a (as in Fig. 8), e.g. in the form of a
storage medium 230. The processing circuitry 210 may further be provided as
at least one application specific integrated circuit (ASIC), or field

programmable gate array (FPGA).

Particularly, the processing circuitry 210 is configured to cause the terminal
device 200a to perform a set of operations, or steps, S102-S122, as disclosed
above. 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 terminal device 200a
to perform the set of operations. The set of operations may be provided as a
set of executable instructions. Thus the processing circuitry 210 is thereby

arranged to execute methods as herein disclosed.

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.

The terminal device 200a may further comprise a communications interface
220 for communications with the network controller 300 and other terminal
devices 200b, 200b. As such the communications interface 220 may
comprise one or more transmitters and receivers, comprising analogue and

digital components.

The processing circuitry 210 controls the general operation of the terminal
device 200a e.g. by sending data and control signals to the communications
interface 220 and the storage medium 230, by receiving 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 terminal device 200a are omitted in order not to

obscure the concepts presented herein.

Fig. 5 schematically illustrates, in terms of a number of functional modules,
the components of a terminal device 200a according to an embodiment. The

terminal device 200a of Fig. 5 comprises a number of functional modules; a
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first receive module 210a configured to perform step S102, a first provide
module 210b configured to perform step S104, a second receive module
configured to perform step S106, and an action module 210d configured to

perform step S108.

The terminal device 200a of Fig. 5 may further comprise a number of
optional functional modules, such as any of a first modify module or generate
module 210e configured to perform step S110, a second provide module 210f
configured to perform step S112, a first obtain module 210g configured to
perform step S114, a second modify module 210h configured to perform step
S116, a third provide module 210i configured to perform step S118, a second
obtain module 210j configured to perform step S120, and a third modify

module 210k configured to perform step S122.

In general terms, each functional module 210a-210k may be implemented in
hardware or in software. Preferably, one or more or all functional modules
210a-210k may be implemented by the processing circuitry 210, possibly in
cooperation with the communications interface 220 and/or the storage
medium 230. The processing circuitry 210 may thus be arranged to from the
storage medium 230 fetch instructions as provided by a functional module
210a-210k and to execute these instructions, thereby performing any steps of

the terminal device 200a as disclosed herein.
Examples of terminal devices 200a have been disclosed above.

Fig. 6 schematically illustrates, in terms of a number of functional units, the
components of a network controller 300 according to an embodiment.
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), etc., capable of executing software instructions
stored in a computer program product 810b (as in Fig. 8), e.g. in the form of a
storage medium 330. The processing circuitry 310 may further be provided as
at least one application specific integrated circuit (ASIC), or field

programmable gate array (FPGA).
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Particularly, the processing circuitry 310 is configured to cause the network
controller 300 to perform a set of operations, or steps, S202-S212, as
disclosed above. 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 network
controller 300 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.

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.

The network controller 300 may further comprise a communications
interface 320 for communications with the terminal devices 200a, 200D,
200c. As such the communications interface 320 may comprise one or more

transmitters and receivers, comprising analogue and digital components.

The processing circuitry 310 controls the general operation of the network
controller 300 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 network controller 300 are omitted in

order not to obscure the concepts presented herein.

Fig. 7 schematically illustrates, in terms of a number of functional modules,
the components of a network controller 300 according to an embodiment.
The network controller 300 of Fig. 7 comprises a number of functional
modules; a first send module 310a configured to perform step S202, a first
receive module310b configured to perform step S204, and a second send
module 310c configured to perform step S106. The network controller 300 of
Fig. 7 may further comprise a number of optional functional modules, such as

any of a modify module 310d configured to perform step S208, a second
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receive module 310e configured to perform step S210, and a third send

module 310f configured to perform step S212.

In general terms, each functional module 310a-310d may be implemented in
hardware or in software. Preferably, one or more or all functional modules
310a-310d may be implemented by the processing circuitry 310, possibly in
cooperation with the communications interface 320 and/or the storage
medium 330. The processing circuitry 310 may thus be arranged to from the
storage medium 330 fetch instructions as provided by a functional module
310a-310d and to execute these instructions, thereby performing any steps of

the network controller 300 as disclosed herein.

The network controller 300 may be provided as a standalone device or as a
part of at least one further device. For example, the network controller 300
may be provided in a node of a radio access network or in a node of a core
network, or even in a node of a service network. Alternatively, functionality of
the network controller 300 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.

Thus, a first portion of the instructions performed by the network controller
300 may be executed in a first device, and a second portion of the of the
instructions performed by the network controller 300 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
network controller 300 may be executed. Hence, the methods according to
the herein disclosed embodiments are suitable to be performed by a network
controller 300 residing in a cloud computational environment. Therefore,
although a single processing circuitry 310 is illustrated in Fig. 6 the
processing circuitry 310 may be distributed among a plurality of devices, or
nodes. The same applies to the functional modules 310a-310f of Fig. 7 and the

computer program 820b of Fig. 8 (see below).
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Fig. 8 shows one example of a computer program product 810a, 810b
comprising computer readable means 830. On this computer readable means
830, a computer program 820a can be stored, which computer program 820a
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 820a and/or computer program
product 810a may thus provide means for performing any steps of the
terminal device 200a as herein disclosed. On this computer readable means
830, a computer program 820b can be stored, which computer program
820b 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 820b and/or computer program
product 810b may thus provide means for performing any steps of the

network controller 300 as herein disclosed.

In the example of Fig. 8, the computer program product 810a, 810b 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 810a, 810b
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 820a, 820b is here schematically shown as a track on
the depicted optical disk, the computer program 820a, 820b can be stored in

any way which is suitable for the computer program product 810a, 810b.

The inventive concept has 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
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possible within the scope of the inventive concept, as defined by the

appended patent claims.
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CLAIMS

1. A method for message handling in a terminal device (200a), the method
being performed by the terminal device (200a), the method comprising;:

receiving (S102) a message comprising user content from a network
controller (300);

providing (S104) a notification of the message to a user interface of the
terminal device (200a);

receiving (S106) feedback from the user interface, the feedback
indicating which amount of the user content that has been played out at the
user interface; and

performing (S108) an action on the message according to the amount of

the user content that has been played out.

2.  The method according to claim 1, wherein the message comprises user
content of at least two types, wherein the at least two types are selected from
a group comprising text content, audio content, haptic content, and olfactory

content.

3. The method according to claim 1, wherein the user content is stored in
the terminal device (200a) only until the amount of the user content that has

been played out at the user interface is above a threshold value.

4. The method according to claim 1, wherein the user content is stored in
the terminal device (200a) only if the user interface is capable of playing out

the user content.

5. The method according to claim 1, wherein the notification indicates

which type of user content is comprised in the message.

6. The method according to claim 1, wherein the notification is removed
from the user interface if the terminal device (200a) determines that it is

incapable of playing out any remaining user content of the message.

7. The method according to claim 1, wherein the user content is associated

with a required level of consumption, and wherein the notification is removed
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from the user interface of the terminal device (200a) if the terminal device
(2004) is incapable of playing out the user content to an amount being less

than the required level of consumption.

8. The method according to claim 1, wherein the notification, when the
user interface is incapable of playing out the user content, indicates that the
user interface is incapable of playing out any remaining user content of the

message.

9. The method according to claim 1, wherein the user content is text and
the user interface is a visual user interface and the feedback indicates how
much of the text that has been displayed on the visual user interface, wherein
the user content is audio and the user interface is an audio user interface and
the feedback indicates how much of the audio that has been played out by the
audio user interface, and/or wherein the user content is haptic and the user
interface comprises motion sensors and the feedback indicates how much the
motion sensors have been activated when playing out the message, and/or
wherein the user content is olfactory and the user interface comprises an
olfactory sensor and the feedback indicates how much the olfactory sensor

has been activated when playing out the message.

10. The method according to claim 2, wherein the at least two types of user
content is associated with a joint required level of consumption such that the
user content is considered not played out unless the played out amount of the

user content fulfills the joint required level of consumption.

11.  The method according to claim 2, wherein each of the at least two types
of user content is associated with a required level of consumption such that
the user content of one of the at least two types is considered not played out
unless the played out amount of the user content for said one of the at least
two types fulfills the required level of consumption for said one of the at least

two types.

12. The method according to claim 1, further comprising:

modifying (S110) the notification, or generating a new notification,



10

15

20

25

WO 2019/001706 PCT/EP2017/066034

32

according to the amount of the user content that has been played out at the

terminal device (200a).

13. The method according to claim 12, wherein the user content is
associated with a required level of consumption, and wherein the notification
is modified so as to be removed from the user interface if the terminal device
(200a) is not capable of playing out the user content to an amount such that

the required level of consumption is fulfilled.

14. The method according to claim 1, wherein the user content is associated
with a required level of consumption, and wherein the notification is left
without modification only if the amount of the user content that has been

played out is less than the required level of consumption.

15. The method according to claim 1, wherein the user content remains
unchanged in the terminal device (200a) and is played out from its beginning
as long as the notification is not modified so as to be removed from the user

interface.

16. 'The method according to claim 1, wherein the action involves
determining to keep the message intact, determining the message to be
modified, or determining the message to be deleted from the terminal device

(200a).

17.  The method according to claim 16, wherein the message is modified
such that user content that has been played out is deleted from the terminal
device (200a), and/or where playing out the user content is resumed so as to

skip already played out user content.

18. The method according to claim 17, wherein the user content is
associated with a required level of consumption, and wherein the action
involves the user content that has been played out only to be deleted from the
terminal device (200a) if the user content that has been played out fulfils the

required level of consumption.
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19. The method according to claim 16, wherein the message is modified
such that user content that cannot be played out by the terminal device

(200a4) is deleted from the terminal device (200a).

20. The method according to claim 2, wherein the terminal device (200a)
only is capable of playing out the user content of less than all the at least two
types, the method further comprising:

providing (S112), to the network controller (300) or another terminal
device (200b, 200c) having received the message, an indication when the
terminal device (200a) has played out the user content in those of the at least

two types that the terminal device (200a) is capable of playing out.

21. The method according to claim 20, wherein the indication is provided to

said another terminal device (200b, 200c¢) via the network controller (300).

22. The method according to claim 2, further comprising:

obtaining (S114), from the network controller (300) or another terminal
device (200b, 200c) having received the message, an indication of which of
the at least two types of user content said another terminal device (200b,
200c) has played out; and

modifying (S116) the message according to the types of user content that

has been played out at said another terminal device (200b, 200c¢).

23. The method according to claim 22, wherein the indication is obtained

from said another terminal device (200b, 200c¢) via the network controller

(300).

24. The method according to claim 1, further comprising:

providing (S118), to the network controller (300) or another terminal
device (200b, 200c) having received the message, an indication of at least
one of the amount of the user content that has been played out, when in time
the user content was played out, and, when the message comprises user
content of at least two types, for which of the at least two types the user

content was played out.
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25. The method according to claim 1, further comprising:

obtaining (S120), from the network controller (300) or another terminal
device (200b, 200c¢) having received the message, an indication of the
amount of the user content that has been played out at said another terminal
device (200b, 200c¢); and

modifying (S122) the message according to the amount of the user
content that has been played out at said another terminal device (200b,

2000).

26. The method according to claim 25, wherein the indication is obtained

from said another terminal device (200b, 200c¢) via the network controller

(300).

27. A method for message handling in terminal devices (200a, 200b, 200¢),
the method being performed by a network controller (300), the method
comprising:

sending (S202) a message comprising user content to at least two
terminal devices (200a, 200b, 200¢);

receiving (S204), from at least one of the terminal devices (200a, 200b,
200c) having received the message, an indication of the amount of the user
content that has been played out at said at least one of the terminal devices
(200a, 200b, 200¢); and

sending (S206), to any remaining of the terminal devices (200a, 200D,
200c) having received the message, an indication of the amount of the user
content that has been played out at said at least one of the terminal devices

(200a, 200b, 200¢).

28. The method according to claim 27, wherein the network controller

(300) holds a local copy of the message, the method further comprising:
modifying (S208) the message according to the amount of the user

content that has been played out at least one of the terminal devices (200a,

200b, 200¢).
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29. The method according to claim 27, wherein the message comprises user
content of at least two types, wherein the at least two types is selected from a
group comprising text content, audio content, haptic content, and olfactory

content.

30. The method according to claim 28, further comprising:

receiving (S210), from at least one of the terminal devices (200a, 200D,
200c¢) having received the message, an indication of which of the at least two
types of user content said one of the terminal devices (200a, 200b, 200c¢) has
played out;

sending (S212) to any remaining of the terminal devices (200a, 200D,
200c) having received the message, an indication of indication of which of
the at least two types of user content said one of the terminal devices (200a,

200b, 200c¢) has played out.

31. A terminal device (200a) for message handling in the terminal device
(200a), the terminal device (200a) comprising processing circuitry (210), the
processing circuitry being configured to cause the terminal device (200a) to:

receive a message comprising user content from a network controller
(300);

provide a notification of the message to a user interface of the terminal
device (200a);

receive feedback from the user interface, the feedback indicating which
amount of the user content that has been played out at the user interface; and

perform an action on the message according to the amount of the user

content that has been played out.

32. A terminal device (200a) for message handling in the terminal device
(200a), the terminal device (200a) comprising:
processing circuitry (210); and
a storage medium (230) storing instructions that, when executed by the
processing circuitry (210), cause the terminal device (200a) to:
receive a message comprising user content from a network

controller (300);
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provide a notification of the message to a user interface of the
terminal device (200a);

receive feedback from the user interface, the feedback indicating
which amount of the user content that has been played out at the user
interface; and

perform an action on the message according to the amount of the

user content that has been played out.

33. A terminal device (200a) for message handling in the terminal device
(2004), the terminal device (200a) comprising:

a receive module (210a) configured to receive a message comprising
user content from a network controller (300);

a provide module (210b) configured to provide a notification of the
message to a user interface of the terminal device (200a);

a receive module (210c¢) configured to receive feedback from the user
interface, the feedback indicating which amount of the user content that has
been played out at the user interface; and

an action module (210d) configured to perform an action the message

according to the amount of the user content that has been played out.

34. A network controller (300) for message handling in a terminal device
(200a), the network controller (300) comprising processing circuitry (310),
the processing circuitry being configured to cause the network controller
(300) to:

send a message comprising user content to at least two terminal devices
(200a, 200b, 200¢);

receive, from at least one of the terminal devices (200a, 200b, 200¢)
having received the message, an indication of the amount of the user content
that has been played out at said at least one of the terminal devices (200a,
200b, 200c¢); and

send, to any remaining of the terminal devices (200a, 200b, 200c¢)
having received the message, an indication of the amount of the user content
that has been played out at said at least one of the terminal devices (200a,

200b, 200¢).



10

15

20

25

30

WO 2019/001706

PCT/EP2017/066034
37

35. A network controller (300) for message handling in a terminal device
(200a), the network controller (300) comprising:
processing circuitry (310); and
a storage medium (330) storing instructions that, when executed by the
processing circuitry (310), cause the network controller (300) to:
send a message comprising user content to at least two terminal
devices (200a, 200b, 200¢);
receive, from at least one of the terminal devices (200a, 200D,
200c) having received the message, an indication of the amount of the user
content that has been played out at said at least one of the terminal devices
(200a, 200b, 200¢); and
send, to any remaining of the terminal devices (200a, 200b, 200c)
having received the message, an indication of the amount of the user content
that has been played out at said at least one of the terminal devices (200a,

200b, 200¢).

36. A network controller (300) for message handling in a terminal device
(200a), the network controller (300) comprising;:

a send module (310a) configured to send a message comprising user
content to at least two terminal devices (200a, 200b, 200¢);

a receive module (310b) configured to receive, from at least one of the
terminal devices (200a, 200b, 200c¢) having received the message, an
indication of the amount of the user content that has been played out at said
at least one of the terminal devices (200a, 200b, 200¢); and

a send module (310c) configured to send, to any remaining of the
terminal devices (200a, 200b, 200c¢) having received the message, an
indication of the amount of the user content that has been played out at said

at least one of the terminal devices (200a, 200b, 200c¢).

37. A computer program (820a) for message handling in a terminal device
(200a), the computer program comprising computer code which, when run
on processing circuitry (210) of the terminal device (200a), causes the
terminal device (200a) to:

receive (S102) a message comprising user content from a network
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controller (300);

provide (S104) a notification of the message to a user interface of the
terminal device (200a);

receive (S106) feedback from the user interface, the feedback indicating
which amount of the user content that has been played out at the user
interface; and

perform (S108) an action on the message according to the amount of the

user content that has been played out.

38. A computer program (820b) for message handling in a terminal device
(200a), the computer program comprising computer code which, when run
on processing circuitry (310) of a network controller (300), causes the
network controller (300) to:

send (S202) a message comprising user content to at least two terminal
devices (200a, 200b, 200¢);

receive (S204), from at least one of the terminal devices (200a, 200D,
200c) having received the message, an indication of the amount of the user
content that has been played out at said at least one of the terminal devices
(200a, 200b, 200¢); and

send (S206), to any remaining of the terminal devices (200a, 200b,
200c) having received the message, an indication of the amount of the user
content that has been played out at said at least one of the terminal devices

(200a, 200D, 200¢).

39. A computer program product (810a, 810b) comprising a computer
program (820a, 820b) according to at least one of claims 37 and 38, and a
computer readable storage medium (830) on which the computer program is

stored.
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