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Description
Title of Invention: METHOD AND APPARATUS FOR
TRANSMITTING AND RECEIVING DATA IN MISSION

CRITICAL DATA COMMUNICATION SYSTEM
Technical Field

The present disclosure relates to Mission Critical Data (MCData) communication
system, and more particularly related to a method and system for managing Short Data
Service (SDS) disposition notifications in a MCData communication system. The
present application is based on, and claims priority from an Indian Application
Number 201741010591 filed on 25th March, 2017, the disclosure of which is hereby

incorporated by reference herein.

Background Art

Public safety networks are used for Mission Critical (MC) Data/Voice/Video com-
munications. The MC communication may include defined set of MCData services.
Such MCData services typically build on existing third generation partnership project
(3GPP) transport communication mechanisms provided by the evolved packet system
(EPS) architectures to establish, maintain, and terminate the actual communication
path(s) among the users. Typically, a MCData server provides centralized support for
such MCData services. The MCData server further can facilitate or govern MCData
communication among various users part of the network.

In an alternate deployment, such MCData services can be off-network. In such de-
ployments the MCData devices communicate directly with each other without a server
for centralized support for the service.

The MCData services are designed to provide one-to-one, one-to-many, and group
communications between users. In the present scenario, the public safety community
requires services beyond voice i.e. data and video applications. MCData makes
frequent use of a set of capabilities and enablers that allows for many end user services
to be built on a common platform. A Short data service (SDS) feature is one such ca-
pability for use in the MCData Service. The SDS can be used on its own or in com-
bination with other services, or may be used by other services to realize certain
features such as sharing of a location, presence-like data, and command instructions to
perform specific operations. The SDS functionality may include one-to-one messaging
or one-to-many or group messaging. Further the SDS messages can be a standalone
SDS messages or part of a SDS session.

The above information is presented as background information only to help the

reader to understand the present invention. Applicants have made no determination and
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make no assertion as to whether any of the above might be applicable as prior art with
regard to the present application.

Disclosure of Invention

Technical Problem

Effective system and methods are necessary to support various features of SDS for
reducing number of retransmissions for disposition notifications and to optimize the
resource consumption for disposition requests and notifications.

Solution to Problem

The principal object of the embodiments herein is to provide a method and system
for managing short data service (SDS) disposition notifications in a Mission Critical
Data (MCData) communication system.

Another object of the embodiments herein is to provide a method for consolidating a
"delivered" notification and a "read" notification at a receiving MCData UE into a
single "delivered and read" notification upon receipt of a SDS message.

Another object of the embodiments herein is to initiate a timer at the receiving
MCData UE when a disposition request type Information Element (IE) in the SDS
message is set as “Delivery and Read”.

Another object of the embodiments herein is to transmit a consolidated disposition
notification to the transmitting MCData UE by stopping the timer when the SDS
message is read before expiry of the timer.

Another object of the embodiments herein is to provide a method for consolidated
disposition notifications in an on-network MCData communication system for SDS.

Yet another object of the embodiments herein is to provide a method for consolidated
disposition notifications in an off-network MCData communication system for SDS.
Advantageous Effects of Invention

By the method of the present application, various features of SDS are supported for
reducing number of retransmissions for disposition notifications and to optimize the
resource consumption for disposition requests and notifications.

Brief Description of Drawings

This invention is illustrated in the accompanying drawings, throughout which like
reference letters indicate corresponding parts in the various figures. The embodiments
herein will be better understood from the following description with reference to the
drawings, in which:

FIG. 1A illustrates an example on-network MCData communication system in which
a receiving MCData UE transmits a consolidated disposition notification to a
transmitting MCData UE, according to an embodiment as disclosed herein;

FIG. 1B illustrates an example on-network MCData communication system in which
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a plurality of receiving MCData UEs transmit a consolidated disposition notification to

the transmitting MCData UE, according to an embodiment as disclosed herein;
FIG. 2 is an example off-network MCData communication system in which the

receiving MCData UE transmits a consolidated disposition notification to the
transmitting MCData UE, according to an embodiment as disclosed herein;

FIG. 3 is an example off-network MCData communication system in which the
plurality of receiving MCData UE transmit a consolidated disposition notification each
to the transmitting MCData UE, according to an embodiment as disclosed herein;

FIG. 4 is a block diagram illustrating various hardware components of the receiving
MCData UE, according to an embodiment as disclosed herein; and

FIG. 5 is a flow diagram illustrating a method for managing disposition of noti-
fications when a disposition request type Information Element (IE) is set as Delivery
and Read in a Short Data Service (SDS) message, according to an embodiment as
disclosed herein; and

FIG. 6 is a flow diagram illustrating a method for managing disposition of noti-
fications based on disposition request type IE set in the SDS message, according to an
embodiment as disclosed herein; and

FIG. 7 is a block diagram illustrating the MCData UE according to an embodiment
as disclosed herein.

Best Mode for Carrying out the Invention

Accordingly, the embodiments herein provide a method for managing short data
service (SDS) disposition notifications in a Mission Critical Data (MCData) commu-
nication system. The method includes identifying, by a receiving MCData User
Equipment (UE), SDS disposition request type Information Element (IE) in a SDS
message received from a transmitting MCData UE. Further, the method includes
initiating, by the receiving MCData UE, a timer when the disposition request type IE is
set as Delivery and Read. Furthermore, the method includes transmitting, by the
receiving MCData UE, a consolidated disposition notification to the transmitting
MCData UE by stopping the timer when the SDS message is read before expiry of the
timer.

Accordingly the embodiments herein provide a receiving MCData UE for managing
SDS disposition notifications in a MCData communication system. The MCData UE
includes a disposition notification engine configured to identify SDS disposition
request type IE in a SDS message received from a transmitting MCData UE. Further,
the disposition notification engine configured to initiate a timer when the disposition
request type IE is set as Delivery and Read. Furthermore, the disposition notification

engine is configured to transmit a consolidated disposition notification to the
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transmitting MCData UE by stopping the timer when the SDS message is read before
expiry of the timer.
These and other aspects of the embodiments herein will be better appreciated and un-

derstood when considered in conjunction with the following description and the ac-
companying drawings. It should be understood, however, that the following de-
scriptions, while indicating preferred embodiments and numerous specific details
thereof, are given by way of illustration and not of limitation. Many changes and modi-
fications may be made within the scope of the embodiments herein without departing

from the spirit thereof, and the embodiments herein include all such modifications.

Mode for the Invention

Various embodiments of the present disclosure will now be described in detail with
reference to the accompanying drawings. In the following description, specific details
such as detailed configuration and components are merely provided to assist the overall
understanding of these embodiments of the present disclosure. Therefore, it should be
apparent to those skilled in the art that various changes and modifications of the em-
bodiments described herein can be made without departing from the scope and spirit of
the present disclosure. In addition, descriptions of well-known functions and con-
structions are omitted for clarity and conciseness.

Also, the various embodiments described herein are not necessarily mutually
exclusive, as some embodiments can be combined with one or more other em-
bodiments to form new embodiments. Herein, the term “or” as used herein, refers to a
non-exclusive or, unless otherwise indicated. The examples used herein are intended
merely to facilitate an understanding of ways in which the embodiments herein can be
practiced and to further enable those skilled in the art to practice the embodiments
herein. Accordingly, the examples should not be construed as limiting the scope of the
embodiments herein.

As is traditional in the field, embodiments may be described and illustrated in terms
of blocks which carry out a described function or functions. These blocks, which may
be referred to herein as managers, units or modules or the like, are physically im-
plemented by analog and/or digital circuits such as logic gates, integrated circuits, mi-
croprocessors, microcontrollers, memory circuits, passive electronic components,
active electronic components, optical components, hardwired circuits and the like, and
may optionally be driven by firmware and software. The circuits may, for example, be
embodied in one or more semiconductor chips, or on substrate supports such as printed
circuit boards and the like. The circuits constituting a block may be implemented by
dedicated hardware, or by a processor (€.g., one or more programmed microprocessors

and associated circuitry), or by a combination of dedicated hardware to perform some



WO 2018/182245 PCT/KR2018/003474

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

5

functions of the block and a processor to perform other functions of the block. Each
block of the embodiments may be physically separated into two or more interacting
and discrete blocks without departing from the scope of the disclosure. Likewise, the
blocks of the embodiments may be physically combined into more complex blocks
without departing from the scope of the disclosure.

The term “transmitting” and “receiving’ herein are used merely for labeling purpose
and can be used interchangeably without departing from the scope of the embodiments.
It should be noted that the embodiments in this disclosure are applicable to both on-
network MCData communication system and off-network MCData communication
system and are also applicable to one-to-one communication and group communication
for the short data service.

The terms "read" and "render" are used interchangeably in this specification and
mean that the MCData client has displayed or processed the received SDS message for
user consumption. In an embodiment, the received SDS message is processed by the
MCData UE for user consumption. Once the MCData UE has displayed the SDS
message, it indicates the MCData client, with a display indication, to send an ap-
propriate disposition notification.

The embodiments herein achieve a method for managing disposition notifications in
an off-network short data service and/or on-network short data service. The method
includes identifying, by a receiving MCData User Equipment (UE), SDS disposition
request type Information Element (IE) in a SDS message received from a transmitting
MCData UE. Further, the method includes initiating, by the receiving MCData UE, a
timer when the disposition request type Information Element (IE) is set as Delivery
and Read. Furthermore, the method includes transmitting, by the receiving MCData
UE, a consolidated disposition notification to the transmitting MCData UE by stopping
the timer when the SDS message is read before expiry of the timer.

In an embodiment, the consolidated disposition notification comprises of a
‘Delivery’ notification and a ‘Read’ notification to the transmitting MCData UE.

In an embodiment, the receiving MCData UE transmits a ‘Delivered’ notification to
the transmitting MCData UE when the SDS message is not read before expiry of the
timer.

In an embodiment, the receiving MCData UE transmits a ‘Read’ notification to the
transmitting MCData UE when the SDS message is read after expiry of the timer.

In an embodiment, a time interval associated with the timer for transmitting the con-
solidated disposition notification is configurable.

In an embodiment, the consolidated disposition notification is transmitted by
stopping the timer when the SDS message is read before expiry of the timer during at

least one of one-to-one communication and group communication with the transmitting
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MCData UE.

In an embodiment, the consolidated disposition notification is transmitted by
stopping the timer in at least one of On-Network MCData communication system and
Off-Network MCData communication system.

In an embodiment the received SDS message, either one-to-one SDS message or
group SDS message, can be one of the standalone SDS message or a SDS message part
of a SDS session.

With MCData SDS, a MCData User Equipment (UE) can send short data messages
to other MCData users, both in on-network and in off-network. Further, the SDS also
allows disposition notification requests, namely -‘delivery’, ‘read’, ‘delivery and read’.
A transmitting MCData UE can request a receiving MCData UE to send disposition
notifications for’ delivery’, for ‘read’ and for both ‘delivery and read’. A delivery noti-
fication is an indication that the SDS message was received by the receiving MCData
client. A read notification is an indication that the SDS message was rendered for the
user by the receiving MCData UE.

In existing systems, the receiving MCData UE sends two separate and independent
disposition notifications (i.e., Delivery notification, on receiving the SDS message and
a Read notification, on rendering the SDS message for the user). In the off-network
MC communications, transmission bandwidth is limited and of utmost importance.
With the increase in the number of transmissions, resources are consumed and this
reduces the overall performance of the system.

Meanwhile, the proposed exemplary embodiment allows the receiving MCData UE
to consolidate the "delivered" notification and "read" notification into a single
"delivered and read" notification, upon receipt of the SDS message. This consolidation
helps in reducing the disposition notification traffic by up to 50% which results in less
resource consumption in both the on-network MCData communication system and the
off-network MCData communication system.

The proposed exemplary embodiment of transmitting the consolidated disposition
notification can be used with any messaging services and is not limited to MCData.
Further, the proposed exemplary embodiment can be used to provide a set of
procedures, related timers and counters, for the transmitting MCData UE and the
receiving MCData UE to successfully transmit, receive and acknowledge successful
receipt of the SDS message.

Referring now to the drawings, and more particularly to FIGS. 1 through 6, where
similar reference characters denote corresponding features consistently throughout the
figures, there are shown preferred embodiments.

FIG. 1A illustrates an example on-network MCData communication system in which

a receiving MCData UE transmits a consolidated disposition notification to a
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transmitting MCData UE, according to an embodiment as disclosed herein.

Before describing the embodiments in detail, the MCData communication system is
described herein briefly. In general, as shown in FIGS. 1A-1B, a MCData commu-
nication system 100 includes a transmitting MCData UE 102a, a group of receiving
MCData UEs 102b-102n and a MCData server 104 in a network 106. The MCData
server 104 serves as a centralized server to enable the network 106 to provide MCData
service to MCData UEs 102a-102n.

In some examples, the network 106 includes 3GPP E-UTRAN access elements (not
shown) and 3GPP E-UTRAN core elements (not shown). For example, the
transmitting MCData UE 102a gains access to the network 106 through a LTE-Uu
interface (not shown) or through an evolved Node B (eNB, not shown). Further, the
MCData server 104 may couple to various access/core elements of the network 106.
For example, the MCData server 104 can couple to a serving gateway/packet data
gateway through one or more suitable interface reference points. Various core elements
such as mobile management entity (MME) and multimedia broadcast/multicast service
gateway (MBMS GW) may provide core 3GPP E-UTRAN services to the MCData
server 104 and/or the MCData UEs 102a-102n, to facilitate MCData communication
services by the network 106.

In an embodiment, the MCData UEs 102a-102n can be for e.g., an electronic device,
a User Equipment (UE), or the like. Each of the MCData UEs 102a-102n can include a
MCData client (i.e., an application) for communicating with the MCData server 104.
The first MCData UE 102a includes a first MCData client; the second MCData UE
102b includes a second MCData client and so on.

The MCData client residing at each of the MCData UEs 102a- 102n, acts as user
agent for all the MCData application transactions. The MCData client supports SDS,
file distribution, data streaming and IP connectivity MCData capabilities utilized by
MCData services like conversation management, robots control, enhanced status,
database enquiries and secured internet.

The MCData server 104 provides centralized support for MCData services suite.
Conversation management, robots, enhanced status, database enquiries and secured
internet MCData services requiring one-to-one data or group communication are
realized using SDS, file distribution, data streaming and Internet Protocol (IP) con-
nectivity MCData communication capabilities. All the MCData clients supporting
users belonging to a single group are required to use the same MCData server 104 for
that group. In one embodiment, HTTP is used as communication transport means for
MCData communication.

Now referring to the FIG.1A, the MCData communication system 100 includes the
transmitting MCData UE 102a, the MCData server 104 in the network 106 and the
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receiving MCData UE 102b. The MCData server 104 facilitates/provides one-to-one
SDS communication between the first MCData UE 102a and the second MCData UE
102b through the network 106.

The transmitting MCData UE 102a transmits a one-to-one SDS message to the
MCData server 104 in the network 106. The one-to-one SDS message includes a SDS
disposition request type Information Element (IE) set as ‘Delivery and Read’. The
MCData server 104 receives the one-to-one SDS message from the transmitting
MCData UE 102a and transmits the one-to-one SDS message to the receiving MCData
UE 102b. After receiving the one-to-one SDS message, the receiving MCData UE
identifies the SDS disposition request type IE which is set as ‘Delivery and Read’ in
the one-to-one SDS message.

Further, the receiving MCData UE 102b initiates a timer (i.e., TDU1 timer, which is
related to the on-network data communication system 100). When the timer is running
and the one-to-one SDS message is read by the MCData client at the receiving
MCData UE 102b, before the expiry of the timer, then the receiving MCData UE 102b
stops the running timer and transmits the consolidated disposition notification which
includes “Delivery and Read” notification to the transmitting MCData UE 102a. The
time interval or the value of the TDU] timer for transmitting the consolidated dis-
position notification to the transmitting MCData UE 102b is configurable.

In an embodiment, the receiving MCData UE 102b transmits a ‘Delivered’ noti-
fication to the transmitting MCData UE 102a when the one-to-one SDS message is not
read before expiry of the timer.

In another embodiment, the receiving MCData UE 102b transmits a ‘Read’ noti-
fication to the transmitting MCData UE 102a when the one-to-one SDS message is
read after expiry of the timer.

Thus, with the proposed exemplary embodiment, in the on-network MCData commu-
nication system 100, the receiving MCData UE 102b initiates the TDU1 timer and
transmits the consolidated disposition notification to the transmitting MCData UE 102a
by stopping the timer when the one-to-one SDS message is read before expiry of the
timer. This reduces the number of transmissions of Delivery notification and Read no-
tification separately to the transmitting MCData UE 102b.

FIG. 1B illustrates an example on-network MCData communication system 100 in
which a plurality of receiving MCData UEs transmit a consolidated disposition noti-
fication each to the transmitting MCData UE, according to an embodiment as disclosed
herein.

For group communication, the transmitting MCData UE 102a transmits a group SDS
message to a plurality of receiving MCData UEs 102b-102n through the MCData
server 104. The group SDS message includes a SDS disposition request type IE set as
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‘Delivery and Read’. After receiving the group SDS message, each of the receiving
MCData UE (i.e., 102b-102n) identifies the SDS disposition request type IE in the
group SDS message which is set as ‘Delivery and Read’.

Further, each of the receiving MCData UE 102b initiates a timer (i.e., TDU1 timer)
after identifying the SDS disposition request type Information Element (IE) (which is
set as ‘Delivery and Read’). When the timer is running and the group SDS message is
read by the MCData client at the receiving MCData UEs (102b-102n) before the
expiry of the timer, then each one of the receiving MCData UEs (102b-102n) stops the
running timer and transmits the consolidated disposition notification individually
which includes ‘Delivery and Read’ notification to the transmitting MCData UE 102a.
The time interval or the value of the TDU] timer for transmitting the consolidated dis-
position notification to the transmitting MCData UE 102b is configurable.

In case, when the group SDS message is not read before the expiry of timer (i.e.,
TDUT timer), the receiving MCData UE 102b transmits a ‘Delivered’ notification to
the transmitting MCData UE 102a. In another scenario, when the group SDS message
is read after expiry of the timer, then the receiving MCData UE 102b transmits a
‘Read’ notification to the transmitting MCData UE 102a.

FIG. 2 is an example off-network MCData communication system 200 in which the
receiving MCData UE transmits a consolidated disposition notification to the
transmitting MCData UE, according to an embodiment as disclosed herein. As
depicted in the FIG. 2, the transmitting MCData UE 102a transmits (202) a one-to-one
SDS message to the receiving MCData UE 102b. The one-to-one SDS message
includes a SDS disposition request type IE set as ‘Delivery and Read’. After receiving
the one-to-one SDS message, the receiving MCData UE 102b identifies the SDS dis-
position request type IE in the one-to-one SDS message which is set as ‘Delivery and
Read’.

Further, the receiving MCData UE 102b initiates (204) a timer (i.e., TFS3 timer,
which is related to the off-network data communication system 200). When the timer is
running and the one-to-one SDS message is read (206) by the MCData client at the
receiving MCData UE 102b (i.e., before the expiry of the timer), then the receiving
MCData UE 102b stops the timer and transmits (208) the consolidated disposition noti-
fication which includes ‘Delivery and Read’ notification to the transmitting MCData
UE 102a. The time interval or the value of the TFS3 timer for transmitting the con-
solidated disposition notification to the transmitting MCData UE 102b is configurable.

Although not shown in the FIG. 2, the receiving MCData UE 102b transmits a
Delivered to the transmitting MCData UE 102a when the one-to-one SDS message is
not read before expiry of the timer. In an embodiment, the receiving MCData UE 102b

transmits a Read notification to the transmitting MCData UE 102a when the one-
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to-one SDS message is read after expiry of the timer.

Thus, with the proposed exemplary embodiment, in the off-network MCData com-
munication system 200, the receiving MCData UE 102b initiates the TFS3 timer and
transmits the consolidated disposition notification to the transmitting MCData UE 102a
by stopping the timer when the one-to-one SDS message is read before expiry of the
timer. This reduces the number of transmissions of Delivery notification and Read no-
tification separately to the transmitting MCData UE 102b.

FIG. 3 is an example off-network MCData communication system 200 in which the
plurality of receiving MCData UE transmit a consolidated disposition notification each
to the transmitting MCData UE, according to an embodiment as disclosed herein.

For the group communication, the transmitting MCData UE 102a transmits (302) a
group SDS message to the receiving MCData UE 102b and a plurality of receiving
MCData UEs 102¢c-102n. The group SDS message includes a SDS disposition request
type IE set as ‘Delivery and Read’. After receiving the group SDS message, each of
the receiving MCData UE (i.e., 102b and 102¢-102n) identifies the SDS disposition
request type IE in the group SDS message which is set as ‘Delivery and Read’.

Further, each of the receiving MCData UE 102b initiates (304) a timer (i.e., TFS3
timer) after identifying the SDS disposition request type IE (which is set as ‘Delivery
and Read’). When the timer is running and the group SDS message is read (306) by the
MCData client at the receiving MCData UE (102b) before the expiry of the timer, then
each one of the receiving MCData UEs (102b, 102¢-102n) stops the running timer and
transmits (308) the consolidated disposition notification individually which includes a
‘Delivery and Read’ notification to the transmitting MCData UE 102a. The time
interval or the value of the TFS3 timer for transmitting the consolidated disposition no-
tification to the transmitting MCData UE 102b is configurable.

Although not shown in the FIG. 3, in case where the group SDS message is not read
before the expiry of timer (i.e., TFS3 timer), the receiving MCData UEs 102b and
102¢-102n transmit a ‘Delivered’ notification to the transmitting MCData UE 102a. In
another scenario, where the group SDS message is read after expiry of the timer, then
the receiving MCData UE 102b and 102¢c-102n transmit a ‘Read’ notification to the
transmitting MCData UE 102a.

FIG. 4 is a block diagram illustrating various hardware components of the receiving
MCData UE 102a, according to an embodiment as disclosed herein. The receiving
MCData UE includes a communicator 402, a SDS timer 404, a Disposition notification
engine 406, a processor 408 and memory 410.

In an embodiment, the communicator 402 can be configured to receive the one-
to-one SDS message from the transmitting MCData UE 102a in case of one-to-one

communication in both on-network MCData communication system 100 and off-
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network MCData communication system 200.

In another embodiment, the communicator 402 can be configured to receive the
group SDS message from the transmitting MCData UE 102a in case of group MCData
communication in both on-network MCData communication system 100 and off-
network MCData communication system 200.

Further, the communicator 402 can also be configured to transmit the consolidated
disposition notification message to the transmitting MCData UE 102a when the IE in
the disposition notification is set or enabled as ‘Delivery and Read’ in the one-to-one
SDS message or the group SDS message transmitted by the transmitting MCData UE
102a.

The SDS timer 404 includes a TDU1 timer and TFS3 timer. The receiving MCData
UE 102b initiates the timer TDU1 upon receiving the SDS message from the
transmitting MCData UE 102a in the on-network MCData communication system 100.
The receiving MCData UE 102b initiates the timer TFS3 upon receiving the SDS
message from the transmitting MCData UE 102a in the off-network MCData commu-
nication system 200.

The time interval associated with the timers TDU1 and TFS3 are configurable.

The Disposition notification engine 406 is configured to transmit the consolidated
disposition to the transmitting MCData UE 102a when the disposition request type IE
is set as ‘Delivery and Read’ in the one-to-one request message or the group request
message received from the transmitting MCData UE 102a.

In an embodiment, the Disposition notification engine 406 is configured to stop the
running timer and transmit the consolidated disposition to the transmitting MCData UE
102a when the SDS message is read before expiry of the timer (i.e., timer TDU1 in the
on-network MCData communication system 100 or timer TFS3 in the off-network
communication system 200).

In various embodiments, the Disposition notification engine 406 is configured to
transmit a ‘Delivered’ notification to the transmitting MCData UE when the SDS
message is not read before expiry of the timer (i.e., timer TDUI in the on-network
MCData communication system 100 or timer TFS3 in the off-network communication
system 200).

In another embodiment, the Disposition notification engine 406 is configured to
transmit a ‘Read’ notification to the transmitting MCData UE 102a when the SDS
message is read after expiry of the timer.

In an embodiment, the processor 408 (for example; a hardware unit, an apparatus, a
Central Processing Unit (CPU), a Graphics Processing Unit (GPU), etc.,) commu-
nicatively coupled to a memory 410 (e.g., a volatile memory and/or a non-volatile

memory); the memory 410 includes storage locations configured to be addressable
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through the processor 408.

In an embodiment, the memory 410 may include non-volatile storage elements.
Examples of such non-volatile storage elements may include magnetic hard discs,
optical discs, floppy discs, flash memories, or forms of electrically programmable
memories (EPROM) or electrically erasable and programmable (EEPROM) memories.
In addition, the memory 410 may, in some examples, be considered a non-transitory
storage medium. The term “non-transitory” may indicate that the storage medium is
not embodied in a carrier wave or a propagated signal. However, the term
“non-transitory” should not be interpreted that the memory 408 is non-movable. In
some examples, the memory 410 can be configured to store larger amounts of in-
formation than the memory. In certain examples, a non-transitory storage medium may
store data that can, over time, change (e.g., in Random Access Memory (RAM) or
cache).

FIG. 5 is a flow diagram 500 illustrating a method for managing disposition of noti-
fications when a disposition request type Information Element (IE) is set as ‘Delivery
and Read’ in a Short Data Service (SDS) message, according to an embodiment as
disclosed herein. The various steps of the flow diagram 500 are performed by the Dis-
position notification engine 406.

At step 502, the method includes identifying the SDS disposition request type IE in
the SDS message received from the transmitting MCData UE 102a.

At step 504, the method includes initiating a timer (i.e., a TDUI timer for on-network
MCData communication system 100 or TFS3 timer for off-network MCData commu-
nication system 200) when the disposition request type IE is set as ‘Delivery and
Read’.

At step 506, the method includes transmitting the consolidated disposition noti-
fication to the transmitting MCData UE 102a by stopping the timer when the SDS
message is read before expiry of the timer.

FIG. 6 is a flow diagram 600 illustrating a method for managing disposition of noti-
fications based on the disposition request type Information Element (IE) set in the SDS
message, according to an embodiment as disclosed herein. The various steps of the
flow diagram 600 are performed by the Disposition notification engine 406.

At step 602, the method includes receiving a SDS message {from a transmitting
MCData UE 102a. At step 604, the method includes determining the disposition
request type IE in the received SDS message.

In an embodiment, at step 604, if it is determined that the disposition request type IE
in the SDS message is set as “Delivery Only” then, at step 606, the method includes
sending a delivered notification to the transmitting MCData UE 102a and the method

terminates after sending the delivered notification..
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In an embodiment, at step 604, if it is determined that the disposition request type IE
is set as “Read Only” then, at step 608, the method includes determining whether the
SDS message is read. Further, at step 610, the method includes sending a read noti-
fication to the transmitting MCData UE 102a and the method terminates in response to
determining that the SDS message is read.

Further, in an embodiment, at step 604, if it is determined that the disposition request
type IE is set as “Delivery and Read” then, at step 612, the method includes staring a
timer (i.e., timer TDUI in the on-network MCData communication system 100 or
timer TFS3 in the off-network communication system 200) for transmitting a con-
solidated disposition notification (which includes a delivery and read notification). At
step 614, the method includes determining whether the SDS message is read before
expiry of the timer started in step 612. In an embodiment, at step 614, if it is de-
termined that the SDS message is read before expiry of the timer then, at step 616, the
method includes transmitting a consolidated disposition notification for the SDS
message (with delivery and read notification) to the transmitting MCData UE 102a by
stopping the timer started in step 612 and the method terminates after sending the con-
solidated disposition notification..

In another embodiment, at step 614, if it is determined that the message is not read
before expiry of the timer then, at step 618, the method includes sending a delivered
notification to the transmitting MCData UE 102a. Further, after sending a delivered
notification to the transmitting MCData UE 102a, at step 618, the method includes de-
termining whether the SDS message is read as in step 608. Further, at step 610, the
method includes sending a read notification to the transmitting MCData UE 102b and
the method terminates in response to determining that the SDS message is read.

Unlike the conventional mechanisms, the proposed exemplary embodiment can be
used to consolidate the "delivered” notification and "read" notification at the client into
a single "delivered and read" notification upon receipt of a short data service message.
This consolidation helps in reducing the disposition notification traffic by up to 50%
which results in less resource consumption in both on-network MCData commu-
nication system 100 and the off-network MCData communication system 200.

FIG. 7 is a block diagram illustrating the MCData UE according to an embodiment
as disclosed herein.

Referring to the FIG. 7, the MCData UE 700 may include a processor 710, a
transceiver 720 and a memory 730. However, all of the illustrated components are not
essential. The MCData UE 700 may be implemented by more or less components than
those illustrated in FIG. 7. In addition, the processor 710 and the transceiver 720 and
the memory 730 may be implemented as a single chip according to another em-

bodiment.
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The aforementioned components will now be described in detail.

The processor 710 may include one or more processors or other processing devices
that control the proposed function, process, and/or method. Operation of the
transmitting MCData UE or receiving MCData UE may be implemented by the
processor 710. The term “transmitting” and “receiving” herein are used merely for
labeling purpose and can be used interchangeably without departing from the scope of
the embodiments.

The processor 710 may identify SDS disposition request type Information Element
(IE) in a SDS message received from a transmitting MCData UE. The processor 710
may initiate a timer when the disposition request type Information Element (IE) is set
as Delivery and Read. The processor 710 may transmitting a consolidated disposition
notification through the transceiver 720 to the transmitting MCData UE by stopping
the timer when the SDS message is read before expiry of the timer.

The transceiver 720 may include a RF transmitter for up-converting and amplifying a
transmitted signal, and a RF receiver for down-converting a frequency of a received
signal. However, according to another embodiment, the transceiver 720 may be im-
plemented by more or less components than those illustrated in components.

The transceiver 720 may be connected to the processor 710 and transmit and/or
receive a signal. The signal may include control information and data. In addition, the
transceiver 720 may receive the signal through a wireless channel and output the signal
to the processor 710. The transceiver 720 may transmit a signal output from the
processor 1010 through the wireless channel.

The memory 730 may store the control information or the data included in a signal
obtained by the MCData UE 700. The memory 730 may be connected to the processor
710 and store at least one instruction or a protocol or a parameter for the proposed
function, process, and/or method. The memory 730 may include read-only memory
(ROM) and/or random access memory (RAM) and/or hard disk and/or CD-ROM and/
or DVD and/or other storage devices.

The embodiments disclosed herein can be implemented through at least one software
program running on at least one hardware device and performing network management
functions to control the elements. The hardware described herein can be a consolidated
notification manager configured for consolidating disposition notifications at the
receiving client for any messaging services.

The foregoing description of the specific embodiments will so fully reveal the
general nature of the embodiments herein that others can, by applying current
knowledge, readily modify and/or adapt for various applications such specific em-
bodiments without departing from the generic concept, and, therefore, such adaptations

and modifications should and are intended to be comprehended within the meaning and
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range of equivalents of the disclosed embodiments. It is to be understood that the
phraseology or terminology employed herein is for the purpose of description and not
of limitation. Therefore, while the embodiments herein have been described in terms of
preferred embodiments, those skilled in the art will recognize that the embodiments
herein can be practiced with modification within the spirit and scope of the em-

bodiments as described herein.
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Claims

A method for managing short data service (SDS) disposition noti-
fications in a Mission Critical Data (MCData) communication system,
the method comprising:

identifying, by a receiving MCData User Equipment (UE), SDS dis-
position request type Information Element (IE) in a SDS message
received from a transmitting MCData UE;

initiating, by the receiving MCData UE, a timer when the disposition
request type Information Element (IE) is set as Delivery and Read; and
transmitting, by the receiving MCData UE, a consolidated disposition
notification to the transmitting MCData UE by stopping the timer when
the SDS message is read before expiry of the timer.

The method of claim 1, wherein the consolidated disposition noti-
fication comprises a Delivery notification and a Read notification to the
transmitting MCData UE.

The method of claim 1, wherein the receiving MCData UE transmits a
Delivered notification to the transmitting MCData UE when the SDS
message is not read before expiry of the timer.

The method of claim 3, wherein the receiving MCData UE transmits a
Read notification to the transmitting MCData UE when the SDS
message is read after expiry of the timer.

The method of claim 1, wherein a time interval associated with the
timer for transmitting the consolidated disposition notification is con-
figurable.

The method of claim 1, wherein the consolidated disposition noti-
fication is transmitted by stopping the timer when the SDS message is
read before expiry of the timer during at least one of one-to-one com-
munication and group communication with the transmitting MCData
UE.

The method of claim 1, wherein the consolidated disposition noti-
fication is transmitted by stopping the timer in at least one of On-
Network MCData communication system and Off-Network MCData
communication system.

A receiving Mission Critical Data (MCData) User Equipment (UE) for
managing Short Data Service (SDS) disposition notifications in a
MCData communication system, the MCData UE comprises a Dis-

position notification engine configured to:
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identify SDS disposition request type Information Element (IE) in a
SDS message received from a transmitting MCData UE;

initiate a timer when the disposition request type Information Element
(IE) is set as Delivery and Read; and

transmit a consolidated disposition notification to the transmitting
MCData UE by stopping the timer when the SDS message is read
before expiry of the timer.

The receiving MCData UE of claim 8, wherein the consolidated dis-
position notification comprises a Delivery notification and a Read noti-
fication to the transmitting MCData UE.

The receiving MCData UE of claim 8, wherein the Disposition noti-
fication engine configured to transmit a Delivered notification to the
transmitting MCData UE when the SDS message is not read before
expiry of the timer.

The receiving MCData UE of claim 10, wherein the Disposition noti-
fication engine configured to transmit a Read notification to the
transmitting MCData UE when the SDS message is read after expiry of
the timer.

The receiving MCData UE of claim 8, wherein a time interval as-
sociated with the timer for transmitting the consolidated disposition no-
tification is configurable.

The receiving MCData UE of claim 8, wherein the Disposition noti-
fication engine is configured to stop the timer and transmit the con-
solidated disposition notification when the SDS message is read before
expiry of the timer during at least one of one-to-one communication
and group communication with the transmitting MCData UE.

The receiving MCData UE of claim 8, wherein the Disposition noti-
fication engine is configured to stop the timer and transmit the con-
solidated disposition notification in at least one of On-Network
MCData communication system and Off-Network MCData commu-
nication system.

A non-transitory computer-readable recording medium that stores a
program that, when executed by a computer, performs the method of

claim 1.



WO 2018/182245
1/4

[Fig. 1A]
100

RN

106

102a SDS Message SDS Message 102b
Transmitting Transmitting
MCData | | P MC Data
UE Network UE
-————— Consolidated Disposition Notification
[Fig. 1B]
100 é\
102b
102a Receiving
Transmitting MC Data UE
Data
UE ~102¢
Receiving
MC Data UE
102n
Receiving
MC Data UE

SDS Message

—~—————- Consolidated Disposition Notification

PCT/KR2018/003474



WO 2018/182245

[Fig. 2]
200

X

102a

Transmitting
MC Data UE

One-to—one Standalone SDS message (202)

PCT/KR2018/003474
2/4

102b

Receiving
MC Data UE

204 — Initiate Timer

206 —

Message Read while timer

iS running

Consolidated Disposition notification (208)

[Fig. 3]
200 R
102a -102b
Transmitting Receiving
MCData UE MCData UE

Group Standalone SDS|message (302)

102c-102n

Receiving
MCData UE

304

Initiate Timer

306

304

Initiate Timer

306

Message Read while timer

is running

Message Read while timer
is running

Consolidated

(308)

Disposition notification

Disposition

Consolidated

(308)

notification




WO 2018/182245 PCT/KR2018/003474
3/4

[Fig. 4]
102b

Receiving MCData UE

402 404

Communicator SDS Timer

406

Disposition
Notification engine

408 410

Processor Memory

[Fig. 5]
500

X

Identify SDS disposition request type Information Element (IE) in a
SDS message received from a transmitting MCData UE — 502
{
Initiate a timer when the disposition request type IE is set as
Delivery and Read — 504
{
Transmit a consolidated disposition notification to the transmitting
MCData UE by stopping the timer when the SDS message is — 506
read before expiry of the timer




WO 2018/182245 PCT/KR2018/003474
4/4
[Fig. 6]
600 }\
Receive a SDS message |— 602
604
“Delivery” only Disposition “Read” only

Request Type?

“Delivery and Read”

606 612

Initiate Timer for
consolidated delivered
and read notification

Transmit “Delivered”
Notification

614

608

M Read ?
essage Rea NO

Message
Read before
expiry ?

YES

-616 618

YES

610

Transmit “Delivered

and Read” Notification Transmit “Delivered

Transmit “Read”

by stopping the timer Notification Notification
[Fig. 7]
700
Transceiver
(720)
Processor
(710)
Memory
(730)




INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2018/003474

A. CLASSIFICATION OF SUBJECT MATTER
HO04W 4/14(2009.01)i, HO4W 68/00(2009.01)i, HO4L 29/06(2006.01)i

According to International Patent Classification (IPC) or to both national classification and [PC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HO04W 4/14; GOGF 15/16; HO4W 68/00; HO4L 29/06

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS(KIPO internal) & Keywords: mission critical data (MCData), short data service (SDS),
disposition request, timer, read, delivery, consolidated disposition notification

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A 3GPP TS 24.582 V0.2.0, “3GPP; TSG CN; Mission Critical Data (MCData) media 1-15
plane control; Protocol specification (Release 14)>, 08 March 2017
See sections 6.1.1.2-6.1.1.3, 6.1.2.3, 6.3.2.2.

A 3GPP TS 24.282 V0.1.0, “3GPP; TSG CN; Mission Critical Data (MCData) 1-15
signalling control; Protocol specification (Release 14)>, 05 February 2017
See sections 6.2.2.1-6.2.2.2, 9.2.1.2.

A MOTOROLA SOLUTION et al., “The plane used for disposition request and 1-15
notification™, C1-170798, 3GPP TSG-CT WG1 Meeting #102, Dubrovnik (Croatia),
06 February 2017

See pages 1-2.

A MOTOROLA SOLUTION et al., “Data Transmission and Disposition during an SDS 1-15
session”, C1-170797, 3GPP TSG-CT WG1 Meeting #102, Dubrovnik (Croatia),
06 February 2017

See pages 1-3.

A US 2010-0153505 A1 (GYU-BONG OH et al.) 17 June 2010 1-15
See paragraphs [0070]-[0083]; and claim 1.

. . . . N .
|:| Further documents are listed in the continuation of Box C. See patent family annex.
* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E" carlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"O" document referting to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
16 July 2018 (16.07.2018) 16 July 2018 (16.07.2018)
Name and mailing address of the [SA/KR Authorized officer

International Application Division

Korean Intellectual Property Office LEE, Scoung Young
189 Cheongsa-ro, Seo-gu, Daejeon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578 Telephone No. +82-42-481-3535

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/KR2018/003474
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2010-0153505 Al 17/06/2010 KR 10-1524313 Bl 29/05/2015

KR 10-2010-0067375 A 21/06/2010

US 7991848 B2

02/08/2011

Form PCT/ISA/210 (patent family annex) (January 2015)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - wo-search-report
	Page 25 - wo-search-report

