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(57) Abstract: The present disclosure relates to a method and a system for optimization of device triggering procedure for Internet of
Things (IoT) device(s) [300id] in exposure function [300ef] The disclosure encompasses configuring a Data-Coding-Scheme (DCS);
receiving device triggering requests over a standard interface; extracting one of: the DCS from the device triggering requests based on
a custom header, and a pre- maintained default DCS; and optimizing the device triggering procedure for the [oT devices [300id] based
on the DCS fetched from the device triggering requests.
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METHOD AND SYSTEM FOR OPTIMIZATION OF DEVICE TRIGGERING
PROCEDURE FOR 10T DEVICES

FIELD OF INVENTION

5

001 Embodiments of the present disclosure generally relate o network performance
management systerms. More particularly, embodiments of the present disclosure relate to a method
and a system for optimization of device triggering procedure for the Intemet of Things {Ioh)
device(s) in exposure function.

10
BACKGROUND
THED The following description of the related art 19 mtended to provide background
mformation pertaining to the field of the disclosure. This section may include certain aspects of

15 the art that may be related to various features of the present disclosure. However, #t should be

appreciated that this section is used only o enhance the understanding of the reader with respect

to the present disclosure, and not as admussions of the prior art.

{0003 Wircless comemunication fechnology has rapidly evolved over the past few decades,
20 with each gencration bringing significant mprovements and advancements. The first generation
of wireless commaunication technology was based on analogue technology and offered only voice
services. However, with the advent of the second-generation (2G) technology, digial
communication and data services became possible, and text messaging was introduced. The third-
generation (3G) technology marked the mtroduction of high-speed mtemet access, mobile video
25 calimg, and location-based services. The fourth-generation (4G} technology revolutionized
wireless commumication with faster data speeds, better network coverage, and tmproved security.
Currenily, the fifth-generation (3G) technology 1s being deploved, promising even faster data
speeds, low latency, and the ability to comnmect multiple devices simuoltancously. With each
generation, wirgless communication technology has become more advanced, sophisticated, and

30 capable of delivering more services to s users.

6004} IoT (Internet of Things} devices are physical objects embedded with sensors, software,
and connectivity features that enable them to collect, exchange, and act upon data with minimal
buman mtervention. The 10T devices are mierconuvected through the imtemnet or other

35 commumnication networks to enable remote monitonng, control, and automation of varicus tasks,
1
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Further, the Internet of Things (JoT) devices such as wearable technologies, smart locks, smoke
detectors, home auvtomation devices, motion Detectors ete., are comnected to Communication
servers m order to send alerts, notifications, and/or information about various events such as

trespass, accidental falls, burglary ¢tc. In a communication network (preferably a 5G

n

coramunication network), all the IoT devices perform various task such but not linuted to handling
foads, mtroduction of new SG use cases, ete. In a 3G commumcation network, the IoT devices
communicate with each other via Network Exposure Functions (NEF) through a process facilitated
by the NEF's capabilities to oxpose network resources and services. The Network exposare
{sometimes eoxposure function), or service exposure refors to the functionality of the
10 communication network that helps in making network capabilities, such as data and network
services, casily avatlable for communication service providers and third partics. The exposure
function is responsible for securely exposing the network capabilitics to application function. The
NEF acts as an intermediary that enables IoT devices to access and utilize network functions, data,

and resources provided by the snderlying network infrastrocture. This is done with the help of

3
(&3]

standardized Application Programming Interfaces (APls) exposed by the NEF. The o1 devices
can nteract with each other, exchange data, and collaborate on varous applications and services
with the help of exposure function. For e.g., a communication done between Application
Programming Interfaces (APIs) by sharing data via a Service Capability Exposure Function
{(SCEFY NEF from the Capability Server {C8)/ Application Server (AS)/ Application Function
20 {AF). The APIs provided by the Exposure Functions may include but not limited to Subscriber
Data APL QoS (Quality of Service) Management APL Session Management API ete. These APg
are generally configured on predefined niles and conditions such as standardized protocols and are
exposed by the Exposure Function to authorized third-party applications through secure
authentication and authorization mechamisms. The SCEF 1s responsible for exposing network
25 capabibities and services to authorize third-party apphications. The SCEF provides standardized
APls for accessing nctwork functions, data, and resources, cnabling developers to create
mnovative serviess and applications, While the NEF serves as an interface between the network
mfrastracture and external applications in the 3G environment. It exposes network resources and
services through standardized APls, allowing awthornzed third-party applications to access and
30 utilize network functions, data, and resources for various use cases, such as foT deployments, edge

computing, and service innovation,

[0005] A device triggering request refers to a signal/ prompt sent from one device (preferably

an foT device) to another 1o deviee to perform a specific task or action. The device tniggering

35 request is governed as per a predefined protocol that is required 1n implementation of the receipt
2
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of the device triggering request thus cosuring scamless interaction and optimal performance of the
communication network, The data shared by the APlIs via the SCEF/NEF 13 to be encoded with
Bata-Coding-Scheme {BCS} for device trigeer payload. The DCS here refers to a parameter that

specifics the encoding and formatting scheme used for representing data. The DBCS defines how

the data is structured, encoded, and interpreted by the network clements. it may include

n

mformation such as data format, compression method, character set, and error detection/correction
mechanisms, allowing efficient and rehiable transmission of trigger-related information between
the foT devices and network components. Further, the device trigger payload refers to the data/
rformation mcluded 1o a message sent from a service conswaer such as but not imited o Services
10 Capability Server/ Application Server and an Application Function. The device trigger pavload
helps in initiating a specific action or event in one or more Intermet of Things (IoT) devices. The
device tngger pavload typically containg instructions, parameters, ot identificrs necessary in the
predefined protocols of the device inggering request, for the targeted ToT devices to perform the

desired action. The pavicad may include various types of data, such as configaration settings,

3
(&3]

commands, or status updates, depending on the specific requirements of the triggering operation.
However, for device triggers sent from SCEF/NEF, the 3rd Generation Parmershap Project SGPP)
standard has no clanty on the DCS to be configured for the device trigger pavioad. Therefore, the
SCEF/NEF does not get the nformation from the SCS/AS/AF to allow the data to be conveved
via SCEF/ NEF about the ntended DCS for the data to be shared using the APIs. With the existing
20 solutions, the SCEF/NEF are configured to share data of a pre-defined DCS format only because
of limitation of the existing 3GPP standard specification. Any data shared which is not of the pre-
defined DCS format does not reach the intended target which, i turn, leads to fatlure of data

transmittal.

25 [6006] Further, a device trigger procedure for the o7 device i the 3G communication
network refers to the sequence of actions and signalling processes mvolved in inifiating a specific
action or event. The device trigger procedure i{vpically includes the transmission of ingger
commands or messages from a service consumer to the targeted ToT devices, thereby triggering
the execution of predefined tasks or operations, such as data collection, device activation, or event

30 reporting.

{8607} Furthermore, over the period of time, varicus solutions have been developed to

muprove the performance of communication devices for cnhancement in device triggering

procedure tor foT device(s) to specify/configure mionded Data-Coding-Scheme (DCS) for cach

35  Serviges Capability Server (SCS) Application Server (ASY Application Function (AF) to allow
3
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the data to be conveved via Service Capability Exposure Function {SCEF) or Network Exposure
Function (NEF) to one or more intended IoT Devices. However, there are certain challenges with
existing solations. The existing solutions, as well as the 3GPP standard, do not provide clanty on

how o trigger an o1 device to share data with an intended DCS.

n

HERY Thus, m order o mmprove the 3GPP commumication standard, there exists an
mmperative need 1 the art for enhancement in device triggenng procedure for an IoT device to
specify/configure intended DCS for each Services Capability Server (SCSY Application Server
{AS)/ Application Function {(AF) to aliow the data to be conveved via Service Capability Exposure
10 Function (SCEF) or Network Exposure Function (NEF} to one or more intended IoT Bevices. The

present disclosure aims to address this problem.

SUMMARY OF THE DISCLOSURE

3
(&3]

HEEDS! This section is provided to introduce certain aspects of the present disclosure in a
simplified form that are further described below i the detailed description. This summary is not

miended to identify the key features or the scope of the claimed subject matier.

[B0016 An aspect of the present disclosure may relate 1o a method for optinization of a
20 device triggering procedure for one or more Internet of Things (Jo'T) devices in an exposure
function. The method comprises configuring, by a configuration unit for cach service consumer
among one of more service consumers, a Data-Coding-Scheme (BCS). It 15 to be noted that each
DCS 15 associated with a one or more device triggering requests for the one or raore Intemet of
Things (JoT) devices. The method further comprises receiving by a transceiver unit at the exposure
25 function from cach service consumer among the one or more service consumers, the one or more
device triggening requests over a standard intertace. The method further comprises extracting, by
an extraclion unit, via the exposure funciion, one of! the DCS from the one or more device
triggenng requests based on a custom header of said gach of the one or more device triggering
requests in an event of presence of the custom header 1o the one or more device triggering requests,
30 and a pre-maintained defaul DCS in an event of absence of the custon header in the one or more
device triggening requests. And the methoed turther comprises optimizing, by an optinuzation umit
the device triggering procedure for the one or more Intemet of Things (IoT} devices based on the

BCS fetched from said each of the one or more device triggering reguests.
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LLEDRE In an exemplary aspect of the present disclosure, 1n the disclosed method, the
exposure function 1s one of a Service Capability Exposure Function (SCEF) and a Network

Exposure Function (NEF).

{0012} In an exemplary aspect of the present disclosure, in the disclosed method, the

n

service consumer is one of a Services Capability Server (SCK}), an Application Server (AS) and an

Application Fonction (AF}.

[80013] In an excmplary aspect of the present disclosure, in the disclosed method, the

10 standard interface is a standard T8/N33 interface.

[B0014] In an exemplary aspect of the present disclosure, in the disclosed method, the

custom header 13 a “devicePavioadFormat” custom header.

3
(&3]

1001 5] In an exemplary aspect of the present disciosure, the method further comprises
configuring by the optinization unit, for the exposure function, the at least one DCS fetched from

said each of the one or more device triggenng requests.

HERUDY In an excroplary aspect of the present disclosure, in the disclosed method, the pre-
20 maintained default DCS 1s maintained by the exposure function for each of the one or more device

triggering requests of cach service consumer, at a time of onboarding each of the service consomer.

[80017] In an exemplary aspect of the present disclosure, the method further corprises
enabling by a balancing umif, one or more load balancers (LBs) 1o load balance the one or more

25 device friggening requests.

0018 Another aspect of the present disclosure may relate to a system [300] for
optimization of a device triggering procedure for one or more Internet of Things (loT) devices in
an exposure function. The svstem comprises a configuration unit to configure. for each service
30 consumer aTAONg ONE O MoTe service consumers, a Data-Coding~-Scheme (DCS) from one or more
DCSs. It 15 to be noted that each DCS is associated with a one or more device {nggering requests
for the one or more loT devices. The system further comprises a transceiver unit connected to at
least the configuration unit. The transceiver unit is configured to receive, at the exposure function,
from cach service consurner among the one or more service conswmers, the one or more device

35 triggering requests over a standard interface. The system further comprises an extraction unit
5
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connected to at least the transceiver unit. The extraction unit is configured to exiract, via the
exposure function, one of the BCS from the one or more device Inggering requests based on a
custom header of said cach of the one or more device triggering requests in an event of presence
of the custom header in the one or more device triggeoring requests, and a pre-maintained default

DCS in an event of absence of the custom header in the one or more device triggering roquests.

n

And the svstem further comprises an optimization unit connected to at least the extraction unit.
The optinuzation unit is configured to optimize, the device triggering procedure for the one or
more Intermnet of Things (16T} devices based on the PCS extracted from said cach of the one or
more device triggering requests.
10

{00019 Yet another aspect of the present disclosure may relate to a non-transitory computer
readable storage medium storing instruction for optimization of a device triggering procedure for
one or more Intemet of Things (IoT) devices in an exposure function. The instructions mclude

excoutable code which, when executed by one or more units of a system, canses: a configuration

3
(&3]

wnit to configure, for cach scrvice consumer among one or MOIC service consumers, a Data-
Coding-Scheme (DCS) from one or more BUSs. |t i to be noted that cach DCS 15 associated with
a one or more device inggering requests for the one or more IoT devices; a transeeiver unit 1o
recetve, at the exposure function, from each service consemer among the one or More service
consumers, the one or more device friggerning requests over a standard interface; an extraction unit
20 to extract, via the exposure function, one of: the DCS from the one or more device tnggenng
requests based on a custom header of said cach of the one or more device tnggering requests in an
event of presence of the custom header in the one or more device triggering roquests, and a pre-
maintained default DCS m an event of absence of the custom header 1 the one or more device
triggering requests; and an optimization unit to optimuze, the device triggering procedure for the

25  one or more Intemet of Things (IoT) devices based on the DCS extracted from said cach of the

60028 Yet another aspect of the present disclosare may relate to a User Equipment (UE)
device receiving a device triggering request. The UE device comprisgs a fransceiver unit
30 coufigured to receive, a device triggetng, from a svstem, via a Short Message Service Center
(SMSC), wherein the system performs optimization of a device tnggering procedure for the UE
device before the device triggering request is sent to the UE device. The system further comprises
a configuration wnit configured to configure, for cach service consumer among one or MOFS SEIVICS
consumers, a Data-Coding-Scheme (DCS) from one or more DCSs, wherein cach DCS i
35  associated with the one or more device triggering requests for the UE device. The system further
6
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comprises a transceiver unit configured to receive, at an exposure function from cach secrvice
consumer among the one or more service consumers, the one or more device triggering requesis
over a standard mterface. The system further comprises an extraction unit configured to extract,
via the exposure function, ong of! the DCS from the one or more device triggering requests based

on a custorn header of said cach of the one or more device triggering requests in an event of

n

presence of the custom header in the one or more device iriggering requests, and a pre~mainiained
default DCS in an cvent of absence of the custom header 1n the one or more device triggenng
requests. And the system further comprises an optimization unit configured to optimize, the device
triggenng procedure for the UE device based on the DCS extracted frore said each of the one or

180 more device triggering requests.

OBJECTS OF THE INVENTION

60021 Some of the objects of the present disclosure, which at least one embodiment
15 disclosed berein satisfies are listed herein below.
[06622] It 13 an object of the present disclosure to provide a svstem and a method for
enhancement in device triggering procedure for Internet of Things (IoT}.
20 [00023 It 15 another object of the present disclosure to specifv/contigure intended Dhata-

]

Coding-Scheme (BCS) for each of the Services Capability Server (SCSY Application Server (ASY
Application Function (AF}.

[060G24] It 13 an object of the present disclosure to allow the data to be conveyed via Service
25 Capability Exposure Function {(SCEF} or Network Exposure Function (NEF} to one or more

miended 10T Devices.

60025] It 1s another object of the present disclosure to specify the payload with gach
mitiated device trigger request over standard T8/N33 mierdace.

30
160026} It 18 another object of the present disclosure to maintain DCS for cach SCS/AS
during the onboarding of the SCEF 1n mstances where the AS/AF cannot convey DS through

custom header solution.
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[066627] It is another object of the present disclosure to provide a solution that provides

solutions for existing mirastractures.

DESCRIPTION OF THE DRAWINGS

n

300281 The accompanying drawings, which are incorporated herein, and constitute a part
of this disclosure, dlustrate exemplary embodiments of the disclosed methods and systems in
which Iike reference numerals refer to the same parts throughout the differcnt drawings.
Components in the drawings are not necessarily to scale, emphasis instead being placed upon
10 clearly illustrating the principles of the present disclosure. Alsoe, the embodiments shown in the
figures are not to be construed as limiting the disclosure, but the possible variants of the method
and system according to the disclosure are illustrated berein to highlight the advantages of the
disclosure. It will be appreciated by those skilled m the art that disclosure of such drawings

mcludes disclosare of electrical components or circaitry commonly used to implement such

15 componenis.
160029} FIG. | dlustrates an exemplary block diagram representation of 5th generation core
{5GC) network architecture.

20 [O0036 FIG. 2 illustrates an exemplary block diagram of a computing device upon which

the features of the present disclosure mayv be mmplemented in accordance with exemplary

implementation of the present disclosure.

{86031} FIG. 3 illustrates an exemplary block diagram of a system [300] for optimization
25 of a device trniggering procedure for one or more Internct of Things (loT) devices in an exposure

function, in accordance with exeraplary implementations of the present disclosure.

{80032 FIG. 4 llustrates a method [400] flow diagram for optimizing a device triggering
procedure for one or more Internet of Things (10T} devices in an exposure function, in accordance

30 with exemplary implementations of the present disclosure.

{60033} FIG. 5 illustrates an exemplary block diagram of a system [300] for enhancement
i device trigeenng procedure for Intemet of Things (IoT) to allow the data to be conveyed from

the SCS/AS/ATF via Service Capability Exposure Function (SCEF) or Network Exposure Function
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{NEF) to one or more mended foT Bevices, in accordance with exemplary embodunents of the

present disclosure.

{00034 FIG. 6 ilustrates an exemplary method [600] flow diagram indicating the process

for enhancement 1o deviee triggerning procedure for internet of Things (loT) to aliow the datato be

n

conveved from the SCS/AS/AF wvia Service Capability Exposure Function (SCEF) or Network
Exposure Function (NEF} to one or more mtended IoT Bevices, in accordance with exemplary

embodiments of the present disclosure.

10 [60035] The foregoing shall be more apparent from the following more detailed deseription

of the disclosure.

DETAILED DESCRIPTION

3
(&3]

[0036] In the following description, for the purposes of cxplanation, various specific
detatls are set forth in order to provide a thorough understanding of crabodiments of the present
disclosure. It will be apparcnt, however, that embodiments of the present disclosure may be
practiced without these specific details. Several features described bereafter may each be used
mdependenily of one another or with any corabination of other features. Anindividual feature may
20 not address any of the problems discussed above or might address only some of the problems

discussed above.

[60037] The ensuing descaption provides exemplary embodiments only, and 1s not intended
to himit the scope, applicability, or configuration of the disclosure. Rather, the ensuing description
25 of the exemplary embodiments will provide those skilled in the art with an enabling description
for implementing an exemplary crobodiment. It should be understood that various changes may be
made in the function and arrangement of elements without departing from the spirit and scope of

the disclosure as set forth.

K HE R Specific details are given in the following description to provide a thorough
understanding of the embodiments. However, it will be understood by one of ordinary skilf in the
art that the embodiments may be practiced without these specific details. For example, circaits,
sysiemas, processes, and other components may be shown as components m block diagram form 1n
order not to obscure the embodiments in unnecessary detail.

35
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HEEIRM Also, it 15 noted that individual embodiments may be described as a process which
is depicted as a flowchart, a flow diagram, a data flow diagram, a structure diagram, or a block
diagram. Although a flowchart may describe the operations as a sequential process, many of the
operations may be performed in parallel or concurmrently. fn addition, the order of the operations

mayv be re-arranged. A process is teomiunated when its operations are completed but could have

n

additional steps not included n a figure.

{60040 The word “exemplary” and/or “demonstrative” is used herein to mean serving as
an cxample, mstance, or itlustration. For the avoidance of doubt, the subject maticr disclosed
10 herein 1s not hinited by such examples. In addition, any aspect or design described herein as

>

“excmaplary” and/or “demonstrative” is not necessarily to be construed as preferred or
advantageous over other aspects or designs, nor is it meant to preclude cquivalent exemplary
structures and techniques known to those of ordinary skill in the art. Furthermore, io the extent

that the terms “includes.” “has.” “contains.” and other stmtlar words are used in either the detailed

3
(&3]

description or the claims, such terms are intended to be mehusive—in a manner similar to the term

“comprising” as an open fransition word—without precluding any additional or other elements.

{06041 ] As used herein, a “processing unit” or “processor’ or Coperating processor’
mehades one of more processors, wherein processor refers to any logic cucuitry for processing
20 mstructions. A processor may be a general-purpose processor, a special purpose processor, a
conventional processor, a digital signal processor, a plurality of microprocessors, one or more
MICroprooessors 1n association with a (Digual Signal Processing) DSP core, a controller, a
microcontroller, Application Specific Integrated Circuits, Ficld Programmable Gate Array
circuits, any other type of mtegrated circuits, ete. The processor may perform signal coding data
25 processing, input/output processing, and/or any other functionality that enables the working of the
sysiern according to the present disclosure. More specifically, the processor or processing umit 15

a hardware processor.

{06042 As used herein, “a user cquipment”, “a user deviee”, “a smart-user-device”, “a

34

30  smari-device”, “an electromic device”, “a mobile device”, “a handheld deviee”, “a wircless
commaunication device”, “a mobile communication device”, “a communication device” may be
any electrical, ¢lectronic and/or computing device or equpment, capable of implementing the
features of the present disclosure. The user equipment/device may wclude, but is not limited to, a
mobile phone, smart phone, laptop, a general-purpose computer, deskiop, personal digital

35  assistant, tablet computer, wearable device or any other computing device which is capable of
10
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mplementing the features of the present disclosure. Also, the user device may contain at least one
mput means configured to receive an mput from at least one of a transceiver unit, a processing
gmif, a storage unit, a detection unit and any other sach voit(s) which are requured to implement

the features of the present disclosure.

n

0043 As used heremn, “storage unit” or “memory unit” refers to a machine or computer-
readable mediwm including any mechamism for storing mformation in a form readable by a
computer or similar machine. For example, a compuier-readable medium includes read-only
memory ("ROM”), random access memory {("RAM”), magoetic disk storage media, optical
10 storage media, flash memory devices or other types of machine-accessible storage media. The
storage unit stores at least the data that may be required by one or more units of the systen to

perform their respective functions.

060044 Ag ased herein “interface” or “user mterface refers o a shared boundary across

3
(&3]

which two or more separate components of a system exchange information or data. The mmterface
may also be referred to a set of rales or protocols that define communication or interaction of one
or more modules or one or more unats with each other, which also mcludes the methods, functions,

or procedures that may be called.

20 [OB045] All modules, units, components used herein, unless explicitly excluded herein, may
be software modules or hardware processors, the processors being a general-purpose progessor, a
special purpose processor, a conventional processor, a digital signal processor (BSP), a plurality
of MICTOProcessoTs, 0N 0T MOTC MICTOPTOCessors in association with a DSP core, a controller, a
microcontroller, Application Specific Integrated Circunts {ASIC), Field Programmable Gate Array

25 crcuits (FPGA), any other type of integrated circunts, ¢tc.

(06046 As used herein the transceiver unit include at least one recciver and at least one
transmitier configured respectively for receiving and transmitting data, signals, information or a
combination thereof between uwnits/components within the sysiem and/or comnected with the

30 systen.

[86047] As discussed in the background section, the current known solutions have several
shortcomings. The present disclosure aims to overcome the above-mentioned and other existing
problems tn this ficld of technology by providing method and system of optinization of a device

35  triggering procedure for one or more Intemet of Things (IoT) devices 1n an exposure function.
11
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60048} FIG. 1 sllustrates an exemplary block diagram representation of 5th gencration core
{(5GCy network architecture, 10 accordance with exemplary implementation of the present
disclosure. As shown 1n FIG. 1, the 3GC network architecture [100] includes a user equipment

{UE) [1021, a radio access network (RAN) {104}, an access and mobility management function

n

{AMF} {136], a Session Management Function (SMF) [108], a Service Communication Proxy
(SCPy {110}, an Authentication Server Function (AUSFE) {112], a Network Shes Speafic
Authentication and Authorization Function (NSSAAF) [114], a Network Slice Selection Function
{NSSF) {116], a Network Exposure Function {NEF) [ 118], a Network Repository Function (NRF)
10 {1264, a Policy Control Function (PCF) {122}, a Unified Data Management (UDM) [124], an
application function (AF} [128]. a User Plane Function (UPF) {1281, a data network (BN} {130,
wherein all the components are assumed to be connected to cach other in a manner as obvious 10

the person skilled n the art for implementing features of the present disclosure.

3
(&3]

30049 Radio Access Network (RAN) {104} s the part of a mobile telecommunications
svstem that connects user equipment {UE) [102] 1o the core network (TN} and provides access to
different types of networks {e.g., 5G network). It consists of radio base stations and the radio aceess

technologies that enable wireless communication,

20 [O005G Access and Mobihty Management Function {AMF) {1061 15 a 3G core network
function responsible for managing access and mobility aspects, such as UE registration,
connection, and reachability. It also handles mobility management procedures fike bandovers and

paging.

25 [0GG5Y] Session Management Function (SMF} [108] 1s a 535G core network function
responsible for managing session-related aspects, such as establishmg, modifving, and releasing
sessions. It coordimates with the User Plane Function (UPF) for data forwarding and handles 1P

address allocation and QoS enforcement.

30 [66082) Service Comnumnication Proxy (SCP) {110] 15 a network function in the 5G core
network that facilitates commumication between other network functions by providing a secure

and efficient messaging service. It acts as a mediator for service-based nterfaces.



WO 2025/008879 PCT/IN2024/050749

[06053] Authentication Server Function (AUSF) {112] is a network function in the 5G core
responsible for authenticating UEs during registration and providing security services. It generates

and verifies authentication vectors and tokens.

[B0054] Network Shice Specific Authentication and Authorization Function (NSSAAF)

n

[114] 13 a network fumction that provides authentication and authonization services specific o

network shices. It ensures that UEs can access only the shices for which they are authorized.

[066055] Network Slice Selection Function (NSSF) [116] s a network function responsible
10 for selecting the appropriate network slice for a UE based on factors such as subscription,

requested services, and network policies.

0056 Network Exposure Function (NEF) [118] is a network function that exposes

capabilitics and services of the 3G network to external applications, enabling integration with

3
(&3]

third-party services and applications.

160057} Network Repository Function (NRF} [120} 15 a network fumction that acts as a
central repository for wnfonmation about available network fimetions and services. It facilitates the
discovery and dynamic registration of network functions.

20
HEEERR Policy Control Function (PCF) [122] 18 a network function responsible for policy
control decisions, such as JoS, charging, and access control, based on subscriber information and

network policies.

25 |00G59] Unified Bata Management {UDM) [124] 15 a network function that centralizes the
management of subscniber data, including authentication, authorization, and subscription

mformation.

{30066 Application Function {(AF} {126} is a nctwork function that represents external

30 applications mnterfacing with the 3G core network 1o access network capabilities and services.

{60061} User Plane Function {(UPFE) [128] s a network function responsible for handling

user data traffic, including packet routing, forwarding, and QoS enforcement.
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[66062] Data Network (DN} {130} refers to a network that provides data services o user
equipment (UE) in 3 telecommunications system. The data services may include but are not limited

to Intemet services, private data network related services.

{0063] FIG. 2 tllustrates an exemplary block diagram of a computing device {1000] upon

n

which the features of the present disclosure may be implemented in accordance with exemplary
mmplementation of the present disclosure. In an implementation, the computing device [1000] may
also tmplement a method for optinization of a device triggering procedure for one or more Internet
of Things (IoT) devices in an exposure function, utilising the sysiem. In ancther timplementation,
10 the computing device {1000] itself implements the method for optimization of a device tnggenng
procedure for one or more Intemet of Things (IoT) devices n an exposure function, using one or
more units configured within the computing device [1000], wherem said one or more units are

capable of implementing the features as disclosed in the present disclosure.

3
(&3]

{30064 The computing device {1000} may include a bus {1002} or other communication
mechamism for communicating information, and a hardware processor [ 1004] coupled with bus
[1002] for processing nformation. The hardware processor [ 1004] may be, for example, a general-
purpose microprocessor. The computing device [1000] may also mclude a main memory [1006],
such as a random-access memory (RAM), or other dynamic storage device, coupled to the bus
20 [1002] for storing information and mstractions to be executed by the processor [1004]. The mam
memory | 1306] also may be used for storing temporary variables or other intermediate information
during exccution of the instructions o be executed by the processor [1004]. Such mstructions,
when stored in non-transitory storage media accessible to the processor [1004], render the
computing device [1000] into a special-purpose machine that is customized to perform the
25 operations specified in the mwstructions. The computing device [10060] further mehudes a read only
memory {ROM) | 1008] or other static storage device coupled to the bus [1002] for stoning static

mformation and mstructions for the processor [ 1004].

[30065] A storage device [1010], such as a magnetic disk, optical disk, or solid-state drive
30 s provided and coupled to the bus |1002] for storing information and mstructions. The computing
device {10008} may be coupled via the bus [1002] to a display [1012], such as a cathode ray tube
{CRT), Liguid crystal Digplay (LCD), Light Emitting Diode (LED) display, Organic LED (GLED)
display, etc. for displaying mformation o a computer user. An input device [1014], mncluding
alphanumeric and other kevs, touch screen input means, etc. may be coupled to the bus [1002] for

35 commumcating information and command selections to the processor [1004]. Another tvpe of user
14
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mput device may be a cursor control [1016], such as a mouse, a trackball, or cursor direction keyvs,
for communicating direction information and command selections to the processor {10041, and for
controlling cursor movement on the display [ 10121 This tnput device typically has two degrees of
freedom mn two axes, a first axis {¢.g., ¥} and a second axis {e.g., v}, that allow the device to specify

positions m a plane.

n

080066 The computing device [1000] may umplement the techoiques descenbed herein
using customized hard-wired logic, one or more ASICs or FPGAg, firmware and/or program logic
which in combination with the coraputing device | 1000] causes or programs the computing device
10 10007 to be a special-purpose machine. According to one implementation, the techniques herein
are performed by the computing device [ 1000} in response to the processor [ 1004] executing one
or more sequences of one or more istructions contained 1o the main memory [1006]. Such
mstructions may be read into the main memory [1006] from another storage medium, such as the

storage deviee [1010]. Execution of the sequences of instructions contained in the main memory

3
(&3]

11806] causes the processor [1004] to perform the process steps described herein. In alternative
mplementations of the prescut disclosure, hard-wired circuitry may be used in place of or in

combination with software mstructions.

{0067 The computing device {1000} also may 1nclude a communication interface |1018]
20 coupled to the bus [1002]. The communication mterface [1018] provides a two-way data
commumication coupling to a network Hink [1020] that 15 connected to a local network {1022} For
gxample, the communication interface {1018} may be an integrated services digital network
(I5DN) card, cable modem, satcilitc modem, or a modem to provide a data communication
connection to a correspondimg tvpe of telephone line. As another example, the communication
25  mierface [1018] may be a local area network (LAN) card to provide a data communication
connection to a compatible LAN. Wireless links may alse be implemented. In any such
maplementation, the communication interface [1018] sends and  receives  electnical,
electromagnetic or optical signals that carry digital data streams representing various types of
mformation.
30
[06068] The computing dovice {1000} can send messages and receive data, including
program code, through the network{(s), the network link {1020} and the commumication interface
[1018]. In the Internet example, a server | 1030} nught transmit a requesied code for an application
program through the Imternet [1028], the ISP (1026}, the local network {1022} and the
35  commumcation interface [1G18]. The received code may be executed by the processor [1004] as

15
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it is received, and/or stored i the storage device {10101, or other non-volatile storage for later

execuiion.
[00069] Referring to FIG. 3, an exemplary block diagram of a system {300} for optimization

of a device triggering procedure for one or more Internet of Things (IoT) devices {300id] in an

n

exposure function [300ef], is shown, in accordance with the exemplary implementations of the
present disclosure. It is to be noted that the exposare function [300ef] may mnclude but not hrmited
to one of a Service Capability Exposure Function {SCEF) and a Network Exposurc Function
{(NEF). The system [300] comprises at least one configuration unit {301}, at least one transceiver
10wt {302], at least one extraction unmit {303}, at least one optimization unit {3047 and at least one
balancing untt [305]. Also, all of the components/ units of the system 300} are assumed o be
connected to cach other unless otherwise indicated below. As shown i the system [300], all units
within the system [300] should also be assumed to be connected to cach other. Also, in Fig. 3 only

a few units are shown, however, the system [300] may comprise multiple such units or the system

3
(&3]

3061 may comprise any such numbers of said units, as required to implement the features of the
present disclosure. Further, in an implementation, the systern [300] may be a part of the user device
/ or may be independent of but in communication with the user device (may also referred herein
as 3 UE}. In another implementation, the system [300] may reside in a server or a network entity.
In vet another impleroentation, the system {300} may reside partly in the servet/ network entity

20 and partly in the aser device.

{60076 The system {300] is configured for optumization of the device triggering procedure
for one or more Intemnet of Things (IoT) devices [300id] in an exposure function [300ef], with the
help of the interconnection between the components/umits of the system [300].

25
o071 The configuration unit | 301] configures, for cach service consumer [300sc] among
one or more service consumers [300sc], a Data~-Coding-Scheme (DCS) from one or more DCSs.
it 1s to be noted that cach DCS is associated with one or more device triggering requesis for the
one or more foT devices [3001d]. It is further noted that the service consumer [300sc] isone of a

30 Services Capability Server (SCS), an Apphication Server {AS) and an Application Function (AF).
Here, the one or more device triggernng requests refers to a signal/ prompt sent from one loT device
[300id] to another IoT device [3001d2] to perform a specific task or action. The one or more device
triggering request may be govemed as per a predefined protocol that are required in
moplementation of the receipt of the device triggering request for information exchange, thus

35  ensuring scamless interaction and optimal performance of the conmmanication network.
16
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[066672] The transcetver unit [ 302] 1s configured to receive, at the exposure function [300cf],
from each service consumer [300sc] among the one or more service consumers [300sc], the one
or more device friggering requests over a standard interface. It is to be noted that the standard

mterface is g standard T8/N33 mnterface.

n

{66073 The extraction umit [303] is configured to extract, via the exposure function [300ef],
one of the BUS from the one or more device triggening requests based on a custom header of said
cach of the onc or more device triggering requests in an event of presence of the custom header in
10 the one or more device triggering requests, and a pre-maintained default DCS in an event of
absence of the custom header in the one or more device friggerning requests. i is to be noted that
the custom header ts a “deviccPavioadFormat” custom header. ¥t 1s further noted that the pre-
maintained defauit DCS is maintained by the exposure function [300ef] for each of the one ormore

device triggering requests of each service consamer [300sc], at a time of onboarding of each

3
(&3]

service consumer [300sc].

[060G74] The optimization unit [304] s configured to optimize, the device tnggering
procedure for the one or more Internct of Things (loT) devices [300id] based on the DCS extracted
from said cach of the one or more device tniggering requests. i is important to note that to optimize
20 the device triggering procedure for the one or more IoT devices [300id], the optimization unit
1304] is further configured to configure, for the exposure function [300ef}, the DCS feiched from

said cach of the device triggering roquests.

1860475} The balancing unit [303] is configured o enable one or more load balancers {(L.Bs)
25t load balance the one or more device triggering requests. The one or more load balancers (LBs)

may nclude but are not limied to edge load balancers.

30876 Referring to FIG. 4, an exemplary method flow diagram [400] for optimization of
a device triggering procedure for one or more Internet of Things {{oT) devices [30(id] mn an
30 exposure function [300ef], in accordance with exemplary implementations of the present
disclosure 13 shown. In an implementation the method [4007 15 performed by the system [300].
Further, in an implementation, the system [300] may be present in a server device to implement
the features of the present disclosure. Also, as shown in Fig. 4, the method [400] starts at step

14021, In an excmplary aspect of the present disclosure, with reference to the disclosed method
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(4001, the exposure function | 300¢f] 1s one of a Service Capability Exposure Function (SCEF) and

a Network Exposure Function (NEF).

{00677} At step {4041, the method 400} comprises configuring. by a configuration unit

[301] for each service consumer [300sc] among one or more service consumers [300sc], a Data-

n

Codimg~Scheme (DTS}, 15 to be noted that each DCS 15 associated with a one or more device
triggering requests for the one or more Intemet of Things {(IoT) devices {300id]. Here, the one or
more device triggering requests refers to a signal/ prompt sent from one loT device [300id} 1o
another IoT device [3001d2] o perform a specific task or action. The one or more device tniggoring
10 request may be governed as per a predefined protocol that are required n implementation of the
receipt of the device trniggering request for information exchange, thus cpsuring scamliess

micraction and optimal pedformance of the commurication network.

30078} In an exemplary aspect of the present disclosure, with reference to the disclosed

3
(&3]

method [400}, the service consamer [300sc] is one of a Services Capability Server (8C8), an

Application Server (AS) and an Application Function (AF).

{66079 At step {406}, the method [400] comprises receiving by a transceiver unit {302] at
the exposure function [300¢t] from cach service consumer {300sc] among the one or more service

20 consumers [300sc], the one or more device inggerning requests over a standard miterface.

(30080] In an exemplary aspect of the present disclosure, with reference to the disclosed

method {4001, the standard mnterface is a standard T8/N33 nterface.

25 |0008Y] At step [408], the method [400] comprises exiracting, by an extraction unit [303],
via the exposure function [300efi, onc of: the DCS from the one or more device triggening requests
based on a custom header of said cach of the one or more device triggering requests in an event of
presence of the custom beader in the one or more device triggering requests, and a pre-maintained
default DTS in an event of absence of the custom header in the one or more device triggerning

30 requests.

160082} In an exemplary aspect of the present disclosure, with reference to the disclosed

method {4001, the custom header 15 a “devicePayloadFormat” custom header.
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[00083] In an exemplary aspect of the present disclosure, with reference to the disclosed
method {400}, the pre-maintained default DCS is maimtaned by the exposure function [300ef] for
cach of the one or more device triggenng requests of cach service consumer [300sc], at a time of

onboarding of the each service consumer {300sc].

n

06084 At step [410], the method [400] comprises optimizing, by an optinuzation unit
13041, the device triggering procedure for the one or more Internet of Things (IoT) devices [3001d]

based on the DCS fetched from said each of the ong or more device triggenng requests.
10 [60085] In an exemplary aspect of the present disclosure, the method [400] further
comprses configuring by the optimization unit [ 3041 for the exposure function {300ef], the at least

one DCS feiched from said each of the one or more device inggering requests.

30086} In an exemplary aspect of the present disclosure, the method {400} further

3
(&3]

comprises enabling by a balancing unit {305}, one or more load balancers {LBs) to load balance

the one o1 more device triggenng roquests.

[86087] FIG. 8 illustrates an exemplary block diagram of a system [500] for ephancement
m device triggering procedure for Intemet of Things (IoT) to aliow the data to be conveved from
20 the SCS/AS/AF [506] via Service Capability Exposure Function (SCEF} or Network Exposure
Function (NEF} [512] to onc or more iniended IoT Bevices [S08], in accordance with exemplary
embodiments of the present disclosure. The system {5300} comprises at least one processing urdt
5021 and at least one storage unit [504]. Also, all of the components/ units of the system [500] are
assumed o be connected 1o each other unless otherwise indicated below. Also, in Fig. S onlv a
25 few units are shown, however, the system {300] may comprise multiple such anits or the system
[500] mav comprise any such nurbers of said unis, as required to implement the features of the
present disclosure. Further, in an implementation, the system [500] may be apart of the user device
/ or may be wndependent of but in commumcation with the user device {(may also referred herein
as a UE)}. In another implementation, the svstem [500} may reside in a server or a network entity.
30 In vet another implementation, the systera {500] may reside partly 1n the server/ network entity

and partly in the user device.

{00088 The system {500} 1s configured for enbhancement m device triggering procedure for
Intemet of Things (1oT) to aliow the data to be conveyed from the SCS/AS/AF [506] via Service

35  Capability Exposure Function {SCEF) or Network Exposure Fanction (NEF)Y [512] to one or more
18
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mtended 10T Device [508], with the help of the nterconnection between the components/units of

the system {S00].

{G0089] In order to enhance device triggering procedure for Intemet of Things (IoT) to

allow the data to be conveved from the SCS/AS/AF [506] via Service Capability Exposure

n

Function (SCEF} or Network Exposure Function (NEF) [512] 1o one or more miended IoT
Devices, the processing unit [502] of the system {500} 15 configured to provide SCEF {312} with

DCS required to allow the communication from the first AP to the second APL

10 {00656 In an embodiment, the processing unit [502] commands the SCEF [512] 1o fetch
BCS associated with cach device trigger request on standard T8/N33 interface. Upon this, the
processing unit [302] commands SCS/AS/AF [506] to adapt this requirement and specify intended
DS while initiating device trigger request over T8/N33 interface. Thereby, the data shall transmait

from the first API to the Second AP using the fetched DBS.

3
(&3]

{66091 In another embodiment, the SCEF {512} will be configured to store the DCS
mformation in cache/Database (DB) for cach SCSAS/ATF [506] based on parameters required by
various services {for ¢.g., a device trigger, Monitormg Events (MontE} Non-IP data delivery
{(NIDD) Background data transfer (BDT) MSISDN-Less MO) specified at the time of its on-
20 boarding which will later be used in each device frigger request mitiated from a respective
SCS/AS/AF [506]. This embodiment allows the present disciosure 1o be used for the exsting APl

without needing to change the APL

{00692}
25 SUS/AS/AF [506] along with all the configurations that must be required by SCEF {5312} with
respoct to that SCS/AS/AF {506]. An Edge Load Balancer (ELB) [5141 will load balance the

In the system {3500} a Provisioning Gateway (G/W) UL [516] 13 used to provide the

provisioning request towards SCEF [512} metances. The SCS/AS/AF {306} will mitiate device
trigger create/replace request, which 1s to be delivered to an loT device. The SCEF [512] wili
check whether device payioad format is provided in the request. If not, the SCEF 512} will fetch
30 that information from the configurations provided while provisioning an SCS/AS/AF [306]. The
SCEF [312] will initiate the device trigger towards Short Message Service Centre (SMAC) [510]
with device payvload format along with all the other relevant information. The SMESC 518 will
deliver device trigger to the o7 device {508}
{0093 The storage unat {304} is configured to store the information required to enable the

35 system [SO00] as disclosed in the present disclosure,
20
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[060G94] FIGs, 6 llustrates an exemplary method [600] flow diagram mdicating the process
for enhancement of device triggenng procedure for Internet of Things (JoT) to allow the data to

be conveyed from the SCS/AS/AF via Service Capability Exposure Fuanction (SCEF) or Network

Exposure Function (NEF) to one or more mtended IoT Devices, 1n accordance with exeraplary

n

embodiments of the present disclosure.

{30095 In an mmplementation the method [600] 15 performed by the system [300]. Ag shown
in FIG. 6, the method [600] involves following steps:

10 Step [601] of receiving Device Trigger Request from SCS/AS/AF
Step [602] of checking if the Trigger Payvicad Format is Specified. If the answer to the previous
step 15 positive, then the method [600] proceeds to next step [603]. If the answer to the previous
step i negative, then the method {600] exccutes step [6021] of using the pavicad format

configared at the time of SCS/AS/AF provisioning and then proceeds to stop [6022] of fetching

3
(&3]

the payload format for specific SCS/AS/AF.
Step {6031 of submitting the device tngger along with pavioad format to the SMSC and proceed

for communication.

{0096 The present disclosure further discloses a non-transitory computer readable storage
20 medium storing nstructions for optimization of a device tnggering procedure for one or more
Internct of Things (loT) devices {300id] in an exposure fanction {300ef], the mstructions include
executable code which, when executed by one or more units of a system, causes: a configuration
unit {3611 to configure, for cach service consumer [300sc] among one OF MOTe SSTVICS CORSUMETS
[300sc], a Data-Coding-Scheme (DCS) from one or more DCSs. It is 1o be noted that each DCS s
25 associated with a one or more device tnggering requests for the one or more IoT devices [300id];
a transceiver unit {3021 1o receive, at the exposure funcuion [300ef], from cach service consumer
[300sc] among the one or more service consumers {300sc], the one or more device triggering
requests over a standard interface; an extraction umt [303} to extract, via the exposure function
1300et], one of: the DS from the one or more device triggering requests based on a custom header

30 of said cach of the ove or eore device triggenng requests in an event of presence of the custom

of absence of the custom header in the one or more device triggering roquests; and an optimization
unit 304} to optimize, the device triggerning procedure for the one or more Internet of Things (o1}
devices [300id} based on the DCS extracied from said each of the one or more device triggering

35  requests.
21
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[0660G97] The present disclosure further discloses a User Equipment (UE) device receiving a
device trigger. The UE device comprises a transceiver unit configured to receive, a device

friggering, from a system {300}, via a Short Message Service Center (SMSC), whercin the system

n

[300] performs optinization of a device triggenng procedure for the UE device betore the device
triggenng request is sent to the UE device. The systern [300] further compnises a configuration
unit 301§ configured to configure, for each service consumer [300sc] among one or more servics
consumers {300sc], a Bata-Coding-Scheme (BCS) from one or more DU Ss, whergin each DCS g
associated with the one or more device trggering requests for the UE device. The systom {300}
10 further comprises a fransceiver unit {302] configured to receive, at an exposure function [30Uef]
from each service consumer [300sc] among the one or more service consumers {300sc], the one
or more device triggering requests over a standard interface. The systers {300] further comprises
an extraction unit [303] configured to extract, via the exposure function [300ef], one of the DCS

from the one or morg device triggering requests based on a custom header of said each of the ong

15 or more device triggering requests in an event of presence of the custom header in the ong or more

device trggenng requests, and a pre-maintained default BCS 11 an event of absence of the custom
OO gy
header 1n the one or more device triggering requests. And the svstem [300] further comprises an
gt o L

optimization unit {304} configured to optimize, the device triggering procedure for the UE device
based on the DCS extracted from said cach of the one or more device triggering requests.

20

60098 Ag 1z evident from the above, the present disclosure provides a techmcally
advanced solution for the optimization of the device triggering procedure for one or more Internct
of Things (IoT) devices [30(nd] 1 an exposure function [300ef]. The said techmically advanced
solution allows the data to be conveved from the service consumer [300sc] such as but not limited
25t SCS/AS/AF via the exposure function [300¢f] such as but not limited o SCEF/NEF o one or
more miended foT devices [300id]. Various advantages of the present disclosure are as foliows:
Clarity on how 1o trigger the IoT device {300id] by sharing data with an intended DCS.
Reduced chances of fatlure of transmission of data as the exposure funciion [300ef] is aware of
the BCS.
30 Ability to use the existing APls and share data with different DCS.
Ability to share data with different DCS data types, fore.g., 7 bit, § bit, 16 bit and the like.

{00099 While considerable emphasis has been placed hercin on the disclosed
noplementations, it will be appreciated that many toplementations can be made and that many

35  changes can be made to the implementations without departing from the principles of the present

22
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disclosure. These and other changes mn the mplementations of the present disclosure will be
apparent to those skilled in the art, whereby 1t 18 to be understood that the foregomg deseriptive

matter to be implemented s ilostrative and non-limiting.

Further, in accordance with the present disclosure, it is to he acknowledged that the functionality
described for the vanous components/units can be implemented interchangeably. While specific
embodiments may disclose a particular functionality of these units for clanty, 1t 18 recognized that
various configurations and combinations thereof are within the scope of the disclosure. The
functionality of specitic units as disclosed n the disclosure should not be construed as lmiting the
scope of the present disclosure. Conseguently, aliernative arrangements and substitutions of units,
provided they achieve the intended functionality described hercin, are considered o be

encompassed within the scope of the present disclosure.
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We Claim
i. A method [400] for optimization of a device triggering procedure for one or more Intemnet
of Things (IoT) devices [300ud] in an exposure function [300cf], the method [400]

COMPrises:

n

configunng, by a configuration unit {301} for cach service consumer {300sc] among one
or more service consumers [300sc], a Data-Coding-Scheme (DCS), wherein each BCS 1s
associated with a one or more device triggenng requests for the one or more Internet of
Things {(IoT) devices [300id];

receiving, by a transceiver unit [302] at the exposure function [300ef} from cach service
10 consumer {300sc] among the one or more service consumers [300sc], the one or more
device triggering requests over a standard interface;

extracting, by the an extraction unit [303], via the exposure function [300ef], onec of the
BCS from the one or more device triggering reqguests based on a custom header of said

gach of the one or more device triggening requests in an event of presence of the custom

3
(&3]

header in the one or more device triggering requests, and a pre-maintained default DTS in
an cvent of absence of the custom header in the one or more device triggening requesis;
and

optimizing, by an optimization unit [304] the device triggenng procedure for the one or

more Internet of Things (Jo'T) devices [300id] based on the DCS fetched from said cach of

20 the one or more device triggenng reguests.

2, The method [400] as claimed in claim 1, wherem the exposure function [300¢f] is one of a

Service Capability Exposure Function (SCEF) and a Network Exposure Function (NEF},
25 3. The method [400] as claimed m clam 1, wherein the service consumer [300sc] is onc of a
Services Capability Server (SCS), an Application Server (AS) and an Application Function

(AF).

4, The method {400] as claimed in claim 1, wherein the standard interface is a standard

30 T8/MN33 mterface.

8. The method {400} as claimed m clasm 1, wherein the custom header is a

“devicePayiocadFormat” custom header.
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The method [400} as claimed o claim 1, wheremn to optimize the device tnggering
procedure for the one or more Internet of Things (JoT) devices [3001d}], the method [400]
comprises configuring by the optimization unit [304] for the exposure function [300ef], the

at least one DS feiched from said cach of the one or more device triggering requests.

The method {400} as claimed in claim 1, wherein the pre-maiwntained default DCS i
maintained by the exposure function [300cf] for cach of the one or more device inggering
requests of cach service consumer {300sc], at a time of onboarding of each service

consumer {300sc].

The method {400 as claimed 1o claim 1, the method [400] comprises cnabling by a
balancing unit [303], one or more load balancers (LBs) to load balance the one or more

device triggering requests.

A system {3001 for optimization of a device triggering procedure for one or more Internet
of Things (IoT) devices [300id] in an exposwre fimetion [300ef], the system [300]

COMPTISES:

- aconfiguration unit [301] to configure, for each service consumer [300sc] among one
or more service consumers {300sc], a Data-Coding-Scheme (DCS) from one or more
DCSs, wherein each DCS is associated with one or more device triggering requests for
the one or more Internet of Things (JoT) devices [306id],

- a transceiver unit {302] connected to at least the configuration unit {301} the
transceiver wt [302] configured to receive, at the exposure function [300ef] from each
servige consumer [300sc] among the one or more service consumers {300se], the one
or more device triggering request over a standard interface;

- an extraction unit {303] connected to at least the transceiver umit [302], the extraction
unit [303] configured to exiract, via the exposure function [300ef], one of: the DCS
from the one or more device triggering requests based on a castom header of said each
of the one or more device triggening requesis in an cvent of presence of the custom
header 1 the one or more device triggering requests, and a pre-mamtained default DCS
i an event of absence of the custom header i the one or more device triggering
requests, and

- an optunization umt {304} counected to at least the extraction unit 303} the

optimization vott {3041 configured to optinize, the device triggering procedure for the

25
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ong or more fnternet of Things (JoT) devices [300id] based on the DCS extracted from

said each of the one or more device iriggering requests.

16, The system {3007 as claimed 1o claim 9, wherein the exposure function [300ef] s onc of 3

Service Capability Exposure Function (SCEF) and a Network Exposure Function (NEF).

n

11. The system {300] as claimed in claim 9, wherein the service consumer {300sciis one of a
Services Capability Server (SCS), an Application Server (AS} and an Application Function
{AF).
10
12. The system {300} as claimed in claim 9, wherein the standard interface is a standard

T/MN33 intertace.

13. The svstemn [300] as claimed m claim 9, wherein the custom header 8 a

3
(&3]

“devicePayloadFormat™ custom header.

§4. The system [300] as claimed in claim 9, wherein to optimize the device tnggenng
procecdure for the one or more Intemet of Things (JoT) devices [300id], the at least one
optimization unit {3041 is further configured to configure for the exposure funciion {300et],

28 the at least one DCS fotched from said each of the device inggering requests.

15, The gystem [300] as claimed mn claim 9, wherein the pre-maintained default DCS ig
maintained by the exposure function [300ef] for cach of the one or more device triggenng
requests of each service consumer [300sc], at a time of onboarding of each service

25 consumer {300sc].

16, The system [300] as claimed m claim 9, wherein a balancing unit [305] 18 configured to
gnable one or more load balancers to load balance the one or more device triggering
requests.

30

§7. A User Equipment (UE} device receiving, the UE device comprising:

a transceiver unit configured (o
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receive, a device triggering, from a system [300], via a Short Message Service Center
{SMSC}, wherein the system [300] performs optinnzation of a device triggering procedure
for the UE device before the device triggerning 18 sent to the UE device,
wherein the system {300} comprises:
a configuration unit [301], wherein the configuration unit {301} 1s contigured
to configure, for cach service consumer {300sc] among one or more service
consumers {300sc], a Data-Coding-5cheme (DCS) from one or more DCSs,
wherem cach DUS s associated with one or more device triggening requests
for the UE device;
atransceiver unit {302] configured to receive, at an exposure funchion [300ef]
from each service consumer {300sc] among the one or more service
consumers [300sc], the one or more device triggenng requests over a standard
mterface;
an extraction unit [303] configured to extract, via the exposure function
[300¢t], one of the DCS from the one or more device tniggenng requests
based on a custom header of said each of the one or more device triggering
requests m an event of presence of the custom header i the one or more
device triggering requests, and a pre-mamtained default DCS in an event of
absence of the custom header in the one or more device tnggering requests;
and
an optimization unit {304} configured to optimize, the device triggering
procedure for the UE device based on the DCS extracted from said each of

the one or moore device triggering requests.

18, The UH device as claimed m claim 17, wherem the UE device belongs 1o a group consisting

of one or more Intemet of Things ({07} devices.

19. A gon-transitory computer-readable storage medium storing justructions for optinization
of a device triggering procedure for one or more Internet of Things (JloT) devices [30061d}
in an exposure function [300ef], the storage medivm comprising executable code which,

when executed by one or more units of a system, causes:

- aconfiguration unit [301] to configure, for cach service consumer [300sc] among one
or more service consumers | 300sc], a Data-Coding-Scheme (DS} from one or more
B{Ss, wherein sach BCS 15 associated with a one or more device triggenng requests

for the one or more IoT devices {300id];
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a transceiver unit [302] comnected to at lcast the configuration unit {301}, the
transceiver unit {302] to receive, at the exposure function [300et], from cach service
consumer [300sc] among the one or more service consumers [300sc], the one or more
device triggering requests over a standard interface;

an extraction unit [303] connected to at least the transcetver umit {302], the extraction
unit {3031 to extract, via the exposure function [300ef], one of: the DTS from the one
or more device friggering requests based on a custom header of said each of the one or
more dovice friggering requests in an evend of presence of the custon header in the one
or more device triggering requests, and a pre-matntained default DCS i an event of
absence of the custom header in the one or more device tnggering requests; and

an optimization umit [304] connected to at least the extraction unit 303}, the
optimization unit [303] to optimize, the device triggering procedure for the one or mare
Intemnet of Things (IoT} devices [300id] based on the DTS extracted from said each of

the one or more device triggering requests.

28
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