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ELECTRONIC DEVICE FOR RECEIVING
PAGING MESSAGE AND OPERATION
METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is based on and claims priority
under 35 U.S.C. § 119 to Korean Patent Application No.
10-2019-0119902, filed on Sep. 27, 2019, in the Korean
Intellectual Property Office, the disclosure of which is
incorporated by reference herein in its entirety.

BACKGROUND

Field

[0002] The disclosure relates to an electronic device and
an operation method thereof, and for example, to an elec-
tronic device that reduces latency using a paging message
and an operation method thereof.

Description of Related Art

[0003] As wvarious electronic devices such as smart
phones, tablet personal computers (PCs), portable multime-
dia players (PMPs), personal digital assistants (PDAs),
laptop PCs, and wearable devices are distributed, various
wireless communication technologies used for communica-
tion by various electronic devices are being developed.
[0004] In order to meet wireless data traffic demands that
have increased after 4th Generation (4G) communication
system commercialization, efforts to develop an improved
4" Generation (5G) communication system or a pre-5G
communication system have been made. For this reason, the
5G communication system or the pre-5G communication
system is called a beyond 4G network communication
system or a post LTE system. In order to achieve a high data
transmission rate, an implementation of the 5G communi-
cation system in an mmWave band (for example, 60 GHz
band) is being considered. In the 5G communication system,
technologies such as beamforming, massive MIMO, Full
Dimensional MIMO (FD-MIMO), array antenna, analog
beam-forming, and large scale antenna are being discussed
as means to mitigate a propagation path loss in the mm Wave
band and increase a propagation transmission distance.
[0005] The 5* generation (5G) communication may sup-
port network slicing that divides a physical network into a
plurality of virtual networks, and supports at least one of the
plurality of virtual networks based on the characteristics
(QoS) of various services.

[0006] Also, the 5G communication may provide services
which are distinguished based on the purpose of a service.
Referring to IMT-2020 that includes implementation of the
5G communication, the 5G communication may support
enhanced mobile broadband (eMBB) capable of implement-
ing a maximum data transmission rate of 20 Gbps, ultra-
reliable and low latency communication (URLLC) having a
maximum latency of 1 ms or less, and massive machine type
communication (mMTC) or V2X having a maximum con-
nection density of 10%/km?>.

[0007] A user equipment (UE) may identify a service that
a base station (BS) provides, and may activate a component
in order to process the identified service. When the UE
receives a communication service reception request (e.g., a
mobile terminated call), the UE may have difficulty in
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identifying a communication service (e.g., eMBB, mMTC,
URLLC, or V2X) to be used, until the UE receives user data.

[0008] In the case of a communication service (e.g.,
URLLC or V2X) that minimizes or reduces latency, latency
may be increased due to the delay time spent in activating a
predetermined component after the UE receives user data.

SUMMARY

[0009] Embodiments of the disclosure provide an elec-
tronic device and an operation method thereof, that may
identify a predetermined service (e.g., URLLC or V2X) is
used, using an indicator included in a paging message.
Therefore, the electronic device may increase a drive fre-
quency of an application processor in response to identifying
that the predetermined service is used, and thus, may reduce
the amount of time spent on user data processing, and may
reduce latency.

[0010] In accordance with an example embodiment of the
disclosure, an electronic device may include: at least one
communication processor configured to perform transmis-
sion and/or reception of a packet with a master node via
cellular communication; and an application processor,
wherein the at least one communication processor is con-
figured to control the electronic device to: receive, from the
master node, a paging message including an indicator indi-
cating a service type for transmission and/or reception of the
packet; and activate the application processor based on
performing radio resource connection (RRC) connection
with the master node, in response to identifying that the
service type included in the indicator corresponds to a
predetermined service type.

[0011] In accordance with an example embodiment of the
disclosure, a method of operating an electronic device may
include: receiving, by at least one communication processor,
a paging message including an indicator indicating a service
type for transmission and/or reception of a packet, from a
master node configured to perform transmission and/or
reception of a packet with the electronic device via cellular
communication; and activating, by the at least one commu-
nication processor, an application processor based on per-
forming radio resource connection (RRC) connection with
the master node, in response to identifying that the service
type included in the indicator corresponds to a predeter-
mined service type.

[0012] An electronic device and an operation method
thereof, according to various embodiments, may include an
indicator indicating a communication service type in a
paging message received based on a communication service
connection being requested, to enable the electronic device
tp identify a service type to be used, before receiving user
data. Therefore, the electronic device can activate an appli-
cation processor in advance, based on receiving the user
data, and thus, may prevent and/or reduce a delay of user
data processing which may occur between reception of the
user data and the activation of the processor, and may reduce
latency.

[0013] An electronic device and an operation method
thereof, according to various embodiments, may identify
that a predetermined service (e.g., URLLC or V2X) is used,
using an indicator included in a paging message. Therefore,
the electronic device may increase a drive frequency of an
application processor in response to identifying that the



US 2021/0099972 Al

predetermined service is used, and thus, may reduce the
amount of time spent on user data processing, and may
reduce latency.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The above and other aspects, features and advan-
tages of certain embodiments of the present disclosure will
be more apparent from the following detailed description,
taken in conjunction with the accompanying drawings, in
which:

[0015] FIG. 1 is a block diagram illustrating an example
electronic device in a network environment according to
various embodiments;

[0016] FIG. 2 is a block diagram illustrating an example
electronic device supporting legacy network communication
and 5G network communication according to various
embodiments;

[0017] FIG. 3 is a diagram illustrating an example proto-
col stack structure of a network in legacy network commu-
nication and/or 5G network communication according to
various embodiments;

[0018] FIG. 4A is a diagram illustrating an example wire-
less communication system providing a network of legacy
communication and 5G communication according to various
embodiments;

[0019] FIG. 4B is a diagram illustrating an example wire-
less communication system providing a network of legacy
communication and 5G communication according to various
embodiments;

[0020] FIG. 4C is a diagram illustrating an example wire-
less communication system providing a network of legacy
communication and 5G communication according to various
embodiments;

[0021] FIG. 5 is a block diagram illustrating an example
electronic device, node, and core network according to
various embodiments;

[0022] FIG. 6 is a block diagram illustrating an example
electronic device, node, and core network according to
various embodiments;

[0023] FIG. 7 is a block diagram illustrating an example
electronic device according to various embodiments;
[0024] FIG. 8 is a signal flow diagram illustrating an
example operation of an electronic device processing a user
data packet according to various embodiments;

[0025] FIG. 9 is a flowchart illustrating an example
method of operating an electronic device according to
various embodiments; and

[0026] FIG. 10 is a flowchart illustrating an example
method of operating an electronic device according to
various embodiments.

DETAILED DESCRIPTION

[0027] FIG. 1 is a block diagram illustrating an example
electronic device 101 in a network environment 100 accord-
ing to various embodiments. Referring to FIG. 1, the elec-
tronic device 101 in the network environment 100 may
communicate with an electronic device 102 via a first
network 198 (e.g., a short-range wireless communication
network), or an electronic device 104 or a server 108 via a
second network 199 (e.g., a long-range wireless communi-
cation network). According to an embodiment, the electronic
device 101 may communicate with the electronic device 104
via the server 108. According to an embodiment, the elec-
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tronic device 101 may include a processor 120, memory
130, an input device 150, a sound output device 155, a
display device 160, an audio module 170, a sensor module
176, an interface 177, a haptic module 179, a camera module
180, a power management module 188, a battery 189, a
communication module 190, a subscriber identification
module (SIM) 196, or an antenna module 197. In some
embodiments, at least one (e.g., the display device 160 or the
camera module 180) of the components may be omitted
from the electronic device 101, or one or more other
components may be added in the electronic device 101. In
some embodiments, some of the components may be imple-
mented as single integrated circuitry. For example, the
sensor module 176 (e.g., a fingerprint sensor, an iris sensor,
or an illuminance sensor) may be implemented as embedded
in the display device 160 (e.g., a display).

[0028] The processor 120 may execute, for example, soft-
ware (e.g., a program 140) to control at least one other
component (e.g., a hardware or software component) of the
electronic device 101 coupled with the processor 120, and
may perform various data processing or computation.
According to an embodiment, as at least part of the data
processing or computation, the processor 120 may load a
command or data received from another component (e.g.,
the sensor module 176 or the communication module 190)
in volatile memory 132, process the command or the data
stored in the volatile memory 132, and store resulting data
in non-volatile memory 134. According to an embodiment,
the processor 120 may include a main processor 121 (e.g.,
a central processing unit (CPU) or an application processor
(AP)), and an auxiliary processor 123 (e.g., a graphics
processing unit (GPU), an image signal processor (ISP), a
sensor hub processor, or a communication processor (CP))
that is operable independently from, or in conjunction with,
the main processor 121. Additionally or alternatively, the
auxiliary processor 123 may be adapted to consume less
power than the main processor 121, or to be specific to a
specified function. The auxiliary processor 123 may be
implemented as separate from, or as part of the main
processor 121.

[0029] The auxiliary processor 123 may control at least
some of functions or states related to at least one component
(e.g., the display device 160, the sensor module 176, or the
communication module 190) among the components of the
electronic device 101, instead of the main processor 121
while the main processor 121 is in an inactive (e.g., sleep)
state, or together with the main processor 121 while the main
processor 121 is in an active state (e.g., executing an
application). According to an embodiment, the auxiliary
processor 123 (e.g., an image signal processor or a commu-
nication processor) may be implemented as part of another
component (e.g., the camera module 180 or the communi-
cation module 190) functionally related to the auxiliary
processor 123.

[0030] The memory 130 may store various data used by at
least one component (e.g., the processor 120 or the sensor
module 176) of the electronic device 101. The various data
may include, for example, software (e.g., the program 140)
and input data or output data for a command related thereto.
The memory 130 may include the volatile memory 132 or
the non-volatile memory 134.

[0031] The program 140 may be stored in the memory 130
as software, and may include, for example, an operating
system (OS) 142, middleware 144, or an application 146.
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[0032] The input device 150 may receive a command or
data to be used by other component (e.g., the processor 120)
of the electronic device 101, from the outside (e.g., a user)
of the electronic device 101. The input device 150 may
include, for example, a microphone, a mouse, a keyboard, or
a digital pen (e.g., a stylus pen).

[0033] The sound output device 155 may output sound
signals to the outside of the electronic device 101. The sound
output device 155 may include, for example, a speaker or a
receiver. The speaker may be used for general purposes,
such as playing multimedia or playing record, and the
receiver may be used for an incoming calls. According to an
embodiment, the receiver may be implemented as separate
from, or as part of the speaker.

[0034] The display device 160 may visually provide infor-
mation to the outside (e.g., a user) of the electronic device
101. The display device 160 may include, for example, a
display, a hologram device, or a projector and control
circuitry to control a corresponding one of the display,
hologram device, and projector. According to an embodi-
ment, the display device 160 may include touch circuitry
adapted to detect a touch, or sensor circuitry (e.g., a pressure
sensor) adapted to measure the intensity of force incurred by
the touch.

[0035] The audio module 170 may convert a sound into an
electrical signal and vice versa. According to an embodi-
ment, the audio module 170 may obtain the sound via the
input device 150, or output the sound via the sound output
device 155 or a headphone of an external electronic device
(e.g., an electronic device 102) directly (e.g., wiredly) or
wirelessly coupled with the electronic device 101.

[0036] The sensor module 176 may detect an operational
state (e.g., power or temperature) of the electronic device
101 or an environmental state (e.g., a state of a user) external
to the electronic device 101, and then generate an electrical
signal or data value corresponding to the detected state.
According to an embodiment, the sensor module 176 may
include, for example, a gesture sensor, a gyro sensor, an
atmospheric pressure sensor, a magnetic sensor, an accel-
eration sensor, a grip sensor, a proximity sensor, a color
sensor, an infrared (IR) sensor, a biometric sensor, a tem-
perature sensor, a humidity sensor, or an illuminance sensor.
[0037] The interface 177 may support one or more speci-
fied protocols to be used for the electronic device 101 to be
coupled with the external electronic device (e.g., the elec-
tronic device 102) directly (e.g., wiredly) or wirelessly.
According to an embodiment, the interface 177 may include,
for example, a high definition multimedia interface (HDMI),
a universal serial bus (USB) interface, a secure digital (SD)
card interface, or an audio interface.

[0038] A connecting terminal 178 may include a connector
via which the electronic device 101 may be physically
connected with the external electronic device (e.g., the
electronic device 102). According to an embodiment, the
connecting terminal 178 may include, for example, a HDMI
connector, a USB connector, a SD card connector, or an
audio connector (e.g., a headphone connector).

[0039] The haptic module 179 may convert an electrical
signal into a mechanical stimulus (e.g., a vibration or a
movement) or electrical stimulus which may be recognized
by a user via his tactile sensation or kinesthetic sensation.
According to an embodiment, the haptic module 179 may
include, for example, a motor, a piezoelectric element, or an
electric stimulator.
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[0040] The camera module 180 may capture a still image
or moving images. According to an embodiment, the camera
module 180 may include one or more lenses, image sensors,
image signal processors, or flashes.

[0041] The power management module 188 may manage
power supplied to the electronic device 101. According to an
embodiment, the power management module 188 may be
implemented as at least part of, for example, a power
management integrated circuit (PMIC).

[0042] The battery 189 may supply power to at least one
component of the electronic device 101. According to an
embodiment, the battery 189 may include, for example, a
primary cell which is not rechargeable, a secondary cell
which is rechargeable, or a fuel cell.

[0043] The communication module 190 may support
establishing a direct (e.g., wired) communication channel or
a wireless communication channel between the electronic
device 101 and the external electronic device (e.g., the
electronic device 102, the electronic device 104, or the
server 108) and performing communication via the estab-
lished communication channel. The communication module
190 may include one or more communication processors
that are operable independently from the processor 120 (e.g.,
the application processor (AP)) and supports a direct (e.g.,
wired) communication or a wireless communication.
According to an embodiment, the communication module
190 may include a wireless communication module 192
(e.g., a cellular communication module, a short-range wire-
less communication module, or a global navigation satellite
system (GNSS) communication module) or a wired com-
munication module 194 (e.g., a local area network (LAN)
communication module or a power line communication
(PLC) module). A corresponding one of these communica-
tion modules may communicate with the external electronic
device via the first network 198 (e.g., a short-range com-
munication network, such as Bluetooth™, wireless-fidelity
(Wi-Fi) direct, or infrared data association (IrDA)) or the
second network 199 (e.g., a long-range communication
network, such as a cellular network, the Internet, or a
computer network (e.g., LAN or wide area network (WAN)).
These various types of communication modules may be
implemented as a single component (e.g., a single chip), or
may be implemented as multi components (e.g., multi chips)
separate from each other. The wireless communication mod-
ule 192 may identify and authenticate the electronic device
101 in a communication network, such as the first network
198 or the second network 199, using subscriber information
(e.g., international mobile subscriber identity (IMSI)) stored
in the subscriber identification module 196.

[0044] The antenna module 197 may transmit or receive a
signal or power to or from the outside (e.g., the external
electronic device) of the electronic device 101. According to
an embodiment, the antenna module 197 may include an
antenna including a radiating element implemented using a
conductive material or a conductive pattern formed in or on
a substrate (e.g., PCB). According to an embodiment, the
antenna module 197 may include a plurality of antennas. In
such a case, at least one antenna appropriate for a commu-
nication scheme used in the communication network, such
as the first network 198 or the second network 199, may be
selected, for example, by the communication module 190
(e.g., the wireless communication module 192) from the
plurality of antennas. The signal or the power may then be
transmitted or received between the communication module
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190 and the external electronic device via the selected at
least one antenna. According to an embodiment, another
component (e.g., a radio frequency integrated circuit
(RFIC)) other than the radiating element may be additionally
formed as part of the antenna module 197.

[0045] At least some of the above-described components
may be coupled mutually and communicate signals (e.g.,
commands or data) therebetween via an inter-peripheral
communication scheme (e.g., a bus, general purpose input
and output (GPIO), serial peripheral interface (SPI), or
mobile industry processor interface (MIPI)).

[0046] According to an embodiment, commands or data
may be transmitted or received between the electronic
device 101 and the external electronic device 104 via the
server 108 coupled with the second network 199. Each of the
electronic devices 102 and 104 may be a device of a same
type as, or a different type, from the electronic device 101.
According to an embodiment, all or some of operations to be
executed at the electronic device 101 may be executed at one
or more of the external electronic devices 102, 104, or 108.
For example, if the electronic device 101 should perform a
function or a service automatically, or in response to a
request from a user or another device, the electronic device
101, instead of, or in addition to, executing the function or
the service, may request the one or more external electronic
devices to perform at least part of the function or the service.
The one or more external electronic devices receiving the
request may perform the at least part of the function or the
service requested, or an additional function or an additional
service related to the request, and transfer an outcome of the
performing to the electronic device 101. The electronic
device 101 may provide the outcome, with or without further
processing of the outcome, as at least part of a reply to the
request. To that end, a cloud computing, distributed com-
puting, or client-server computing technology may be used,
for example.

[0047] FIG. 2 is a block diagram 200 illustrating an
example electronic device 101 supporting legacy network
communication and 5G network communication according
to various embodiments. Referring to FIG. 2, the electronic
device 101 may include a first communication processor
212, a second communication processor 214, a first radio
frequency integrated circuit (RFIC) 222, a second RFIC 224,
a third RFIC 226, a fourth RFIC 228, a first radio frequency
front end (RFFE) 232, a second RFFE 234, a first antenna
module 242, a second antenna module 244, and an antenna
248. The electronic device 101 may further include the
processor 120 and the memory 130. The network 199 may
include a first network 292 and a second network 294.
According to another embodiment, the electronic device 101
may further include at least one component among the
components illustrated in FIG. 1, and the network 199 may
further include at least one other network. According to an
embodiment, the first communication processor 212, the
second communication processor 214, the first RFIC 222,
the second RFIC 224, the fourth RFIC 228, the first RFFE
232, and the second RFFE 234 may be included as at least
a part of the wireless communication module 192. Accord-
ing to another embodiment, the fourth RFIC 228 may be
omitted or may be included as a part of the third RFIC 226.
[0048] The first communication processor 212 may estab-
lish a communication channel of a band to be used for
wireless communication with the first network 292, and may
support legacy network communication via the established
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communication channel. According to certain embodiments,
the first network may be a legacy network including 2G, 3G,
4G, or long term evolution (LTE) network. The second
communication processor 214 may establish a communica-
tion channel corresponding to a designated band (e.g.,
approximately 6 GHz to 60 GHz) among bands to be used
for wireless communication with the second network 294,
and may support 5G network communication via the estab-
lished channel. According to certain embodiments, the sec-
ond network 294 may be a 5G network defined in 3GPP.
Additionally, according to an embodiment, the first commu-
nication processor 212 or the second communication pro-
cessor 214 may establish a communication channel corre-
sponding to another designated band (e.g., lower than 6
GHz) among bands to be used for wireless communication
with the second network 294, and may support 5G network
communication via the established channel. According to an
embodiment, the first communication processor 212 and the
second communication processor 214 may be implemented
in a single chip or a single package. According to certain
embodiments, the first communication processor 212 or the
second communication processor 214 may be implemented
in a single chip or a single package, together with the
processor 120, the sub-processor 123, or the communication
module 190.

[0049] In the case of transmission, the first RFIC 222 may
convert a baseband signal generated by the first communi-
cation processor 212 into a radio frequency (RF) signal in a
range of approximately 700 MHz to 3GHz used for the first
network 292 (e.g., a legacy network). In the case of recep-
tion, an RF signal is obtained from the first network 292
(e.g., alegacy network) via an antenna (e.g., the first antenna
module 242), and may be preprocessed via an RFFE (e.g.,
the first RFFE 232). The first RFIC 222 may convert the
preprocessed RF signal to a baseband signal so that the base
band signal is processed by the first communication proces-
sor 212.

[0050] In the case of transmission, the second RFIC 224
may convert a baseband signal generated by the first com-
munication processor 212 or the second communication
processor 214 into an RF signal (hereinafter, a 5G Sub6 RF
signal) of a Sub6 band (e.g., lower than 6 GHz) used for the
second network 294 (e.g., 5G network). In the case of
reception, a 5G Sub6 RF signal is obtained from the second
network 294 (e.g., a 5G network) via an antenna (e.g., the
second antenna module 244), and may preprocessed by an
RFFE (e.g., the second RFFE 234). The second RFIC 224
may convert the preprocessed 5G Sub6 RF signal into a
baseband signal so that the baseband signal is processed by
a corresponding communication processor from among the
first communication processor 212 or the second commu-
nication processor 214.

[0051] The third RFIC 226 may convert a baseband signal
generated by the second communication processor 214 into
an RF signal (hereinafter, a 5G Above6 RF signal) of a 5G
Above6 band (e.g., approximately 6 GHz to 60 GHz) to be
used for the second network 294 (e.g., 5G network). In the
case of reception, a 5G Above6 RF signal is obtained from
the second network 294 (e.g., a 5G network) via an antenna
(e.g., the antenna 248), and may be preprocessed by the third
RFFE 236. The third RFIC 226 may convert the prepro-
cessed 5G Above6 RF signal to a baseband signal so that the
base band signal is processed by the second communication
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processor 214. According to an embodiment, the third RFFE
236 may be implemented as a part of the third RFIC 226.

[0052] According to an embodiment, the electronic device
101 may include the fourth RFIC 228, separately from or as
apart of the third RFIC 226. In this instance, the fourth RFIC
228 may convert a baseband signal generated by the second
communication processor 214 into an RF signal (hereinafter,
an IF signal) in an intermediate frequency band (e.g.,
approximately 9 GHz to 11 GHz), and may transfer the IF
signal to the third RFIC 226. The third RFIC 226 may
convert the IF signal to a 5G Above6 RF signal. In the case
of reception, a 5G Above6 RF signal is received from the
second network 294 (e.g., a 5G network) via an antenna
(e.g., the antenna 248), and may be converted into an IF
signal by the third RFFE 226. The fourth RFIC 228 may
convert the IF signal to a baseband signal so that the base
band signal is processed by the second communication
processor 214.

[0053] According to an embodiment, the first RFIC 222
and the second RFIC 224 may be implemented as a single
chip or at least a part of the single package. According to an
embodiment, the first RFFE 232 and the second RFFE 234
may be implemented as a single chip or at least a part of the
single package. According to an embodiment, at least one
antenna module of the first antenna module 242 or the
second antenna module 244 may be omitted, or may be
combined with another antenna module so as to process RF
signals in a plurality of bands.

[0054] According to an embodiment, the third RFIC 226
and the antenna 248 may be disposed in the same substrate,
and may form the third antenna module 246. For example,
the wireless communication module 192 or the processor
120 may be disposed in a first substrate (e.g., main PCB). In
this instance, the third RFIC 226 is disposed in a part (e.g.,
a lower part) of the second substrate (e.g., a sub PCB)
separate from the first substrate and the antenna 248 is
disposed on another part (e.g., an upper part), so that the
third antenna module 246 is formed. By disposing the third
RFIC 226 and the antenna 248 in the same substrate, the
length of a transmission line therebetween may be reduced.
For example, this may reduce a loss (e.g., attenuation) of a
signal in a high-frequency band (e.g., approximate 6 GHz to
60 GHz) used for 5G network communication, the loss being
caused by a transmission line. Accordingly, the electronic
device 101 may improve the quality or speed of communi-
cation with the second network 294 (e.g., 5G network).

[0055] According to an embodiment, the antenna 248 may
be implemented as an antenna array including a plurality of
antenna elements which may be used for beamforming. In
this instance, the third RFIC 226 may be, for example, a part
of the third RFFE 236, and may include a plurality of phase
shifters 238 corresponding to a plurality of antenna ele-
ments. In the case of transmission, each of the plurality of
phase shifters 238 may shift the phase of a 5G Above6RF
signal to be transmitted to the outside of the electronic
device 101 (e.g., a base station of a 5G network) via a
corresponding antenna element. In the case of reception,
each of the plurality of phase shifters 238 may shift the
phase of the 5G Above6 RF signal received from the outside
via a corresponding antenna element into the same or
substantially the same phase. This may enable transmission
and/or reception via beamforming between the electronic
device 101 and the outside.
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[0056] The second network 294 (e.g., 5G network) may
operate independently (e.g., Stand-Along (SA)) from the
first network 292 (e.g., a legacy network), or may operate by
being connected thereto (e.g., Non-Stand Alone (NSA)). For
example, in the 5G network, only an access network (e.g.,
5G radio access network (RAN) or next generation RAN
(NG RAN)) may exist, and a core network (e.g., next
generation core (NGC)) may not exist. In this instance, the
electronic device 101 may access an access network of the
5G network, and may access an external network (e.g., the
Internet) under the control of the core network (e.g., an
evolved packed core (EPC)) of the legacy network. Protocol
information (e.g., LTE protocol information) for communi-
cation with the legacy network or protocol information (e.g.,
New Radio (NR) protocol information) for communication
with the 5G network may be stored in the memory 230, and
may be accessed by another component (e.g., the processor
120, the first communication processor 212, or the second
communication processor 214).

[0057] FIG. 3 is a diagram illustrating an example proto-
col stack structure of the network 100 of legacy communi-
cation and/or 5G communication according to various
embodiments.

[0058] Referring to FIG. 3, the network 100 according to
an illustrated embodiment may include the electronic device
101, a legacy network 392, a 5G network 394, and the server
108.

[0059] The electronic device 101 may include an Internet
protocol 312, a first communication protocol stack 314, and
a second communication protocol stack 316. The electronic
device 101 may communicate with the server 108 through
the legacy network 392 and/or the 5G network 394.
[0060] According to an embodiment, the electronic device
101 may perform Internet communication associated with
the server 108 through the Internet protocol 312 (for
example, a TCP, a UDP, or an IP). The Internet protocol 312
may be executed by, for example, a main processor (for
example, the main processor 121 of FIG. 1) included in the
electronic device 101.

[0061] According to another embodiment, the electronic
device 101 may perform wireless communication with the
legacy network 392 through the first communication proto-
col stack 314. According to another embodiment, the elec-
tronic device 101 may perform wireless communication
with the 5G network 394 through the second communication
protocol stack 316. The first communication protocol stack
314 and the second communication protocol stack 316 may
be executed by, for example, one or more communication
processors (for example, the wireless communication mod-
ule 192 of FIG. 1) included in the electronic device 101.
[0062] The server 108 may include an Internet protocol
322. The server 108 may transmit and receive data related to
the Internet protocol 322 to and from the electronic device
101 through the legacy network 392 and/or the 5G network
394. According to an embodiment, the server 108 may
include a cloud computing server existing outside the legacy
network 392 or the 5G network 394. According to another
embodiment, the server 108 may include an edge computing
server (or a mobile edge computing (MEC) server) located
inside at least one of the legacy network or the 5G network
394.

[0063] The legacy network 392 may include an LTE
eNode B (eNB) 340 and an EPC 342. The LTE eNB 340 may
include an LTE communication protocol stack 344. The EPC
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342 may include a legacy NAS protocol 346. The legacy
network 392 may perform LTE wireless communication
with the electronic device 101 through the LTE communi-
cation protocol stack 344 and the legacy NAS protocol 346.
[0064] The 5G network 394 may include an NR gNB 350
and a 5GC 352. The NR gNB 350 may include an NR
communication protocol stack 354. The 5GC 352 may
include a 5G NAS protocol 356. The 5G network 394 may
perform NR wireless communication with the electronic
device 101 through the NR communication protocol stack
354 and the 5G NAS protocol 356.

[0065] According to an embodiment, the first communi-
cation protocol stack 314, the second communication pro-
tocol stack 316, the LTE communication protocol stack 344,
and the NR communication protocol stack 354 may include
a control plane protocol for transmitting and receiving a
control message and a user plane protocol for transmitting
and receiving user data. The control message may include a
message related to at least one of, for example, security
control, bearer setup, authentication, registration, or mobil-
ity management. The user data may include, for example,
the remaining data except other than the control message.
[0066] According to an embodiment, the control plane
protocol and the user plane protocol may include a physical
(PHY) layer, a medium access control (MAC) layer, a radio
link control (RLC) layer, or a packet data convergence
protocol (PDCP) layer. The PHY layer may channel-code
and modulate data received from, for example, a higher
layer (for example, the MAC layer), transmit the data
through a radio channel, demodulate and decode the data
received through the radio channel, and transmit the data to
the higher layer. The PHY layer included in the second
communication protocol stack 316 and the NR communi-
cation protocol stack 354 may further perform an operation
related to beamforming. The MAC layer may logically/
physically map, for example, data to a radio channel for
transmitting and receiving the data and perform a hybrid
automatic repeat request (HARD) for error correction. The
RLC layer may perform, for example, data concatenation,
segmentation, or reassembly, and data sequence identifica-
tion, reordering, or duplication detection. The PDCP layer
may perform an operation related to, for example, ciphering
of a control message and user data and data integrity. The
second communication protocol stack 316 and the NR
communication protocol stack 354 may further include a
service data adaptation protocol (SDAP). The SDAP may
manage allocation of radio bearers on the basis of quality of
service (QoS) of user data.

[0067] According to certain embodiments, the control
plane protocol may include a radio resource control (RRC)
layer and a non-access stratum (NAS) layer. The RRC layer
may process control, for example, data related to radio
bearer setup, paging, or mobility management. The NAS
may process, for example, a control message related to
authentication, registration, or mobility management.
[0068] FIG. 4Ais a diagram illustrating an example wire-
less communication system providing a network of legacy
communication and/or 5G communication according to
various embodiments, FIG. 4B is a diagram illustrating an
example wireless communication system providing a net-
work of legacy communication and/or 5G communication
according to various embodiments, and FIG. 4C is a diagram
illustrating an example wireless communication system pro-
viding a network of legacy communication and/or 5G com-
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munication according to various embodiments. Referring to
FIGS. 4A, 4B and 4C (which may be referred to hereinafter
as FIGS. 4A to 4C for convenience), network environments
100A, 100B and 100C may include at least one of a legacy
network and a 5G network. The legacy network may
include, for example, a 4G or LTE eNB 450 (for example,
an eNodeB (eNB)) of the 3GPP standard supporting radio
access with the electronic device 101 and an evolved packet
core (EPC) 451 for managing 4G communication. The 5G
network may include, for example, a new radio (NR) gNB
450 (for example, a gNodeB (gNB)) supporting radio access
with the electronic device 101 and a 5% generation core
(5GC) 452 for managing 5G communication of the elec-
tronic device 101.

[0069] According to certain embodiments, the electronic
device 101 may transmit and receive a control message and
user data through legacy communication and/or 5G com-
munication. The control message may include, for example,
a control message related to at least one of security control
of the electronic device 101, bearer setup, authentication,
registration, or mobility management. The user data may be,
for example, user data other than a control message trans-
mitted and received between the electronic device 101 and
a core network 430 (for example, the EPC 442).

[0070] Referring to FIG. 4A, the electronic device 101
according to an embodiment may transmit and receive at
least one of a control message or user data to and from at
least some of the 5G network (for example, the NR gNB 450
and the SGC 452) using at least some of the legacy network
(for example, the LTE eNB 440 and the EPC 442).

[0071] According to certain embodiments, the network
environment 100A may include a network environment for
providing wireless communication dual connectivity (multi-
radio access technology (RAT) dual connectivity (MR-DC))
to the LTE eNB 440 and the NR gNB 450 and transmitting
and receiving a control message to and from the electronic
device 101 through one core network 430 of the EPC 442 or
the 5GC 452.

[0072] According to certain embodiments, one of the
MR-DC environment, the ITE eNB 440 or the NR gNB 450
may operate as a master node (MN) 410, and the other may
operate as a secondary node (SN) 420. The MN 410 may be
connected to the core network 430 and transmit and receive
a control message. The MN 410 and the SN 420 may be
connected to each other through a network interface and
transmit and receive a message related to radio resource (for
example, communication channel) management.

[0073] According to certain embodiments, the MN 410
may include the LTE eNB 450, the SN 420 may include the
NR gNB 450, and the core network 430 may include the
EPC 442. For example, a control message may be transmit-
ted and received through the LTE eNB 440 and the EPC 442,
and user data may be transmitted and received through the
LTE eNB 450 and the NR gNB 450.

[0074] Referring to FIG. 4B, according to certain embodi-
ments, the 5G network may independently transmit and
receive a control message and user data to and from the
electronic device 101.

[0075] Referring to FIG. 4C, the legacy network and the
5G network according to certain embodiments may inde-
pendently provide data transmission and reception. For
example, the electronic device 101 and the EPC 442 may
transmit and receive a control message and user data through
the LTE eNB 450. According to another embodiment, the
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electronic device 101 and the 5GC 452 may transmit and
receive a control message and user data through the NR gNB
450.

[0076] According to certain embodiments, the electronic
device 101 may be registered in at least one of the EPC 442
or the 5GC 450 and transmit and receive a control message.
[0077] According to certain embodiments, the EPC 442 or
the 5GC 452 may interwork and manage communication of
the electronic device 101. For example, movement informa-
tion of the electronic device 101 may be transmitted and
received through an interface between the EPC 442 and the
5GC 452.

[0078] FIG. 5 is a block diagram illustrating an example
electronic device, node, and core network according to
various embodiments.

[0079] The electronic device 101 according to various
embodiments may perform data transmission and/or recep-
tion with various external electronic devices using a node
520 (e.g., the master node 410 of FIG. 4A, the secondary
node 420 of FIG. 4A, the NR base station 450 of FIG. 4B,
the LTE base station 440 of FIG. 4C, or the NR base station
450 of FIG. 4C) and a core network 530 (e.g., the core
network 430 of FIG. 4A, the 5GC 452 of FIG. 4B, or the
EPC 442 of FIG. 4C), via first cellular communication or
second cellular communication. The electronic device 101
may perform transmission and/or reception of control data
and/or user data with the node 520, while performing the
first cellular communication and/or the second cellular com-
munication. The first cellular communication may be any
one of various cellular communication schemes that the
electronic device 101 is capable of supporting. For example,
and without limitation, the first cellular communication may
include one of the 4” generation (4G) mobile communica-
tion schemes (e.g., long-term evolution (LTE), LTE-ad-
vanced (LTE-A), LTE-advanced pro (LTE-A pro)), the 5G
mobile communication schemes (e.g., 5G on below 6 GHz
or 5G on above 6 GHz), or the like, and may be, for example,
a communication scheme performed on the first cellular
network of FIG. 2. The second cellular communication may
include, for example, any one of various cellular commu-
nication schemes that the electronic device 101 is capable of
supporting, and may be, for example, a communication
scheme performed on the second cellular network 294 of
FIG. 2. For example, the second cellular communication
may be one of the 4G mobile communication schemes (e.g.,
long-term evolution (LTE), LTE-advanced (LTE-A), LTE-
advanced pro (LTE-A pro)) or the 5G mobile communica-
tion schemes (e.g., 5G on below 6 GHz or 5G on above 6
GHz).

[0080] According to various embodiments, the node 520
may be connected to the electronic device 101 in a wireless
manner, and may be connected to the core network 530 in a
wired or wireless manner, such that a path for data trans-
mission and/or reception is established between the elec-
tronic device 101 and the core network 530. The node 520
may transmit control data and/or user data, which is trans-
mitted from the core network 520, to the electronic device
101. The node 520 may transmit control data or user data,
which is transmitted from the electronic device 101, to the
core network 530. The control data may be data for con-
trolling various operations performed based on the first
cellular communication or the second cellular communica-
tion of the electronic device 101. The user data may include,
for example, IP data or non-IP data transmitted via the first
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cellular communication or the second cellular communica-
tion of the electronic device 101.

[0081] According to various embodiments, the core net-
work 530 may perform various functions (e.g., call connec-
tion, IP data processing, authentication of the electronic
device 101, processing of payment for a cellular communi-
cation service that the electronic device 101 uses, mobility
management associated with the electronic device 101, or
connecting the electronic device 101 to an external network)
using cellular communication that the electronic device 101
uses. The core network 530 may be referred to as an evolved
packet core (EPC) in the first cellular communication
including the 4G mobile communication scheme, or may be
referred to as a 5% generation core (5GC) in the second
cellular communication including the SG mobile communi-
cation.

[0082] According to various embodiments, the core net-
work 530 that supports the 5G mobile communication may
be capable of supporting more and various functions (e.g.,
network slicing or edge computing) compared to a core
network that supports the 4G mobile communication. Net-
work slicing may refer, for example, to a technology that
divides a physical network into a plurality of virtual net-
works, and variously provides a virtual network depending
on the characteristic (e.g., QoS) of a service. In the case in
which the core network 530 supports network slicing, the
core network 530 may provide a virtual network resource
and service which has a quality corresponding to a service
that the electronic device 101 uses. For example, the core
network 530 may provide a network resource and service
which is implemented to have low latency, in response to
identifying that the service that the electronic device uses is
a service having low latency (e.g., vehicle to everything
(V2X) or ultra-reliable and low latency communication
(URLLC)). As another example, the core network 530 may
provide a network resource and service implemented to
achieve a fast transmission time, in response to identifying
that the service that the electronic device 101 uses is a
service that requires a fast transmission time (e.g., enhanced
mobile broadband (eMBB)). eMBB may allocate resource
blocks, such that a wide bandwidth is provided, in order to
reduce a data transmission time. Each of the various services
that may be implemented via network slicing, may be
defined as a network slice instance.

[0083] According to various embodiments, ultra-reliable
and low latency communication (URLLC) may refer, for
example, to communication that has a significantly high
probability of data transmission and/or reception (high reli-
ability) and a significantly low latency (low latency). In
order to implement URLLC, the size of a preamble included
in data may be reduced in order to reduce the size of a
transmitted data packet, or a separate component (e.g., edge
computing) for reducing a data transmission distance may be
added.

[0084] According to a comparative example used for
example non-limiting comparison with the embodiment of
the disclosure, in the case in which the electronic device 101
receives a communication service reception request (e.g., a
mobile terminated call), the electronic device 101 may have
difficulty in identifying a communication service to be used
(e.g., eMBB, massive machine type communication
(mMTC), URLLC, or V2X), until user data is received.
After user data is received, the electronic device 101 may
identify that a predetermined communication service is to be
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used, based on the received user data. The electronic device
101 may control various components (e.g., at least one of the
processor 120 of FIG. 1, a camera module (e.g., the camera
module 180 of FIG. 1)) or a display (e.g., the display 160 of
FIG. 1)) for implementing the predetermined communica-
tion service, in response to identifying that the predeter-
mined communication service is used. If the communication
service that the electronic device 101 uses is URLLC or V2x
that requires ultra-low latency, latency may be increased due
to the delay time that the electronic device 101 spends in
identifying whether a predetermined communication service
is used, activating a predetermined component, and process-
ing user data, after receiving the user data. Hereinafter, an
embodiment, that decreases the amount of time spent on
identifying whether a predetermined communication service
is used, so as to reduce latency will be described in greater
detail.

[0085] FIG. 6 is a block diagram illustrating an example
electronic device, node, and core network according to
various embodiments.

[0086] Referring to FIG. 6, a core network according to
various embodiments (e.g., the core network 530 of FIG. 5)
may include various components which are logically imple-
mented. The various logically implemented components
may be distinguished based on their functions, and may
perform different functions, respectively.

[0087] According to various embodiments, the core net-
work 530 may include a network slice selection function
(NSSF) 611. The NSSF 611 may select one of various
network slice instances provided by the core network 530.
The NSSF 611 may select one of the various network slice
instances based on network slice selection assistance infor-
mation (NSSAI) transmitted from the electronic device 510,
when the electronic device 510 transmits a registration
request or a call connection request (e.g., a mobile originated
call).

[0088] According to various embodiments, the NSSAI
may include information needed for selecting one of the
plurality of network slice instances. Referring to TS 23.501
of 3GPP Release 15, the NSSAI may include slice and
service type information (slice/service type (SST)) which
includes an indicator indicating a service type, a slice
differentiator (SD) used for distinguishing services having
the same service type, SST information of a home public
land mobile network (HPLMN) (mapped HPLMN SST) that
the core network 530 provides, and an SD (mapped HPLMN
SD) used for distinguishing services which have the same
SST of the HPLMN provided by the core network 530. The
slice and service type may be as illustrated in Table 1 below.

TABLE 1
Slice/service type information SST value
¢MBB 1
URLLC 2
mMTC 3
V2X 4

[0089] According to various embodiments, the NSSF 611
may identify an SST and/or SD value included in NSSAI
transmitted from the electronic device 510, and may deter-
mine a network slice instance based on the SST and/or SD
value.
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[0090] An embodiment in which the electronic device 510
receives a call connection request (e.g., a mobile terminated
call) will be described in greater detail below.

[0091] According to various embodiments, the core net-
work 530 may include an authentication server function
(AUSF) 613. The AUSF 613 may manage data for authen-
ticating cellular communication provided by the core net-
work 530 of the electronic device 510.

[0092] According to various embodiments, the core net-
work 530 may include a user data management function
(UDM) 615. The UDM 615 may manage data associated
with a subscribed calling plan of the electronic device 510
and policy data.

[0093] According to various embodiments, the core net-
work 530 may include an access and mobility management
function (AMF) 617. The AMF 617 may perform a proce-
dure of registering the electronic device 101 on a cellular
communication network, mobility management associated
with the electronic device 510 (e.g., identifying the location
of the electronic device 101), and management of a connec-
tion between the electronic device 510 and the cellular
communication network.

[0094] According to various embodiments, the core net-
work 530 may include a session management function
(SMF) 619. The SMF 619 may perform session manage-
ment, which includes session establishment including a
procedure for data transmission and/or reception between
the electronic device 510 and the core network 530, session
modification or release, and allocation of the IP address of
the electronic device 101.

[0095] According to various embodiments, the core net-
work 530 may include a policy control function (PCF) 621.
The PCF 621 may manage the policy of a cellular commu-
nication network provided by the core network 530. The
PCF 621 may determine a policy associated with session
management or mobility management based on information
associated with a flow of a packet provided by an application
function (AF) 623, and may control the AMF 617 and the
SMF 619 so that the AMF 617 and the SMF 619 operate
based on the determined session management policy and
mobility management policy.

[0096] According to various embodiments, the core net-
work 530 may include an application function (AF) 623. The
AF 623 may monitor a flow of a packet including user data
in order to secure a predetermined quality, and may transmit
information associated with the flow of the packet to the
PCF 621.

[0097] According to various embodiments, the core net-
work 530 may include a user plane function (UPF) 625. The
UPF 625 may transmit user data, transmitted from the
electronic device 101, to a data network (DN) 631, or may
transmit user data, transmitted from the data network 631, to
the electronic device 510.

[0098] According to various embodiments, the core net-
work 530 may transmit a communication service connection
request to the electronic device 510. The core network 530
may transmit a paging message including the communica-
tion service connection request to the electronic device 510
using a paging channel. The paging channel may be a
channel used for periodically transmitting network-related
information to electronic devices connected to the node 520,
and may be a channel included in a control plane.

[0099] According to various embodiments, the core net-
work 530 may include an indicator indicating a communi-
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cation service type in the paging message which is trans-
mitted to the electronic device 510. The indicator may
include information included in network slice selection
assistance information (NASSI). The indicator may include,
for example, and without limitation, any one of a network
slice service type (SST), a network slice and service type of
a HPLMN (mapped HPLN SST) that the core network 530
provides, a slice differentiator (mapped HPLMN SD) used
for distinguishing services having the same SST of the home
public land mobile network (HPLMN) that the core network
530 provides, or the like. The core network 530 may
generate an indicator based on the NASSI received from an
external network, and may include the generated indicator in
the paging message.

[0100] According to various embodiments, the core net-
work 530 may include network slice selection assistance
information in the paging message. According to another
embodiment, the core network 530 may include only a part
(e.g., SST, mapped HPLMN SST, or PDU session ID) of the
network slice selection assistance information in the paging
message.

[0101] According to various embodiments, the core net-
work 530 may include an indicator in a paging message
which is transmitted before generating a communication
channel for user data transmission and/or reception between
the electronic device 510 and the node 520, so that the
electronic device 510 may identify whether a predetermined
communication service is used, before generating the com-
munication channel for user data transmission and/or recep-
tion between the electronic device 510 and the node 520.
The electronic device 510 may identify whether the prede-
termined communication service is used, based on the
indicator included in the paging message, may activate a
predetermined component (e.g., the processor 120 of FIG. 1)
before receiving user data via the communication channel
for user data transmission and/or reception, based on iden-
tifying that the predetermined communication service (e.g.,
URLLC or V2X) is used, and may reduce an increase in
latency associated with the amount of time spent in activat-
ing the predetermined component. According to the com-
parative example, the electronic device receives user data,
identifies whether a predetermined communication service
is used based on the user data, and activates a predetermined
component (e.g., the processor 120 of FIG. 1). According to
the comparative example, time is spent in receiving the user
data and activating the predetermined component and thus,
latency associated with the amount of time spent in pro-
cessing the user data may be increased. According to various
embodiments, a predetermined component is activated
before user data is received, and thus, latency associated
with the amount of time spent in processing the user data
after reception of the user data may be decreased.

[0102] FIG. 7 is a block diagram illustrating an example
electronic device according to various embodiments of the
disclosure.

[0103] Referring to FIG. 7, an electronic device (e.g., the
electronic device 510 of FIG. 5) according to various
embodiments may include an application processor (e.g.,
including processing circuitry) (AP) 710 (e.g., the processor
120 of FIG. 1) and a communication processor (e.g., includ-
ing processing circuitry) (CP) 720 (e.g., the communication
module 190 of FIG. 1 or the second communication pro-
cessor 214 of FIG. 2).
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[0104] According to various embodiments, the application
processor 710 may include various processing circuitry and
process data that the communication processor 720 receives
via first cellular communication and/or second cellular com-
munication. The application processor 710 may enter an idle
state in order to reduce the consumption of power stored in
a battery (e.g., the battery 189 of FIG. 1). The application
processor 710 that operates in the idle state may not perform
a separate processing operation, and thus may reduce the
amount of power consumed by the application processor
710. The application processor 710 that operates in the idle
state may switch to an active state in response to reception
of' a wake-up signal transmitted from components that are
implemented in the electronic device 510 in a software or
hardware manner. The application processor 710 that oper-
ates in the active state may receive data transmitted from
various components, and may process the received data.

[0105] According to various embodiments, the communi-
cation processor 720 may include various processing cir-
cuitry and transmit and/or receive control data or user data
via cellular communication (e.g., the first cellular commu-
nication or second cellular communication). The communi-
cation processor 720 may establish a cellular communica-
tion connection with the node 520, based on control data.
The communication processor 720 may transmit data,
received from the application processor 710 via the estab-
lished cellular communication, to the node 520, or may
transmit data received from the node 520 to the application
processor 710. The communication processor 720 may be
connected to the application processor 710 using various
input/output schemes (e.g., 12C), and may identify whether
data that the application processor 710 transmits at prede-
termined time intervals is present using a timer. The appli-
cation processor 710 may also identify whether data that the
communication processor 720 transmits at predetermined
time intervals is present using a timer.

[0106] According to various embodiments, the communi-
cation processor 720 may receive a paging message that a
core network (e.g., the core network 530 of FIG. 5) transmits
via the node 520. The paging message is a message includ-
ing a communication service connection request that is
transmitted to the electronic device 510 via a non-access
stratum (NAS) layer implemented in a control plane, and
may include an indicator indicating a communication ser-
vice type. The indicator may indicate information included
in network slice selection assistance information (NASSI).
The indicator may be any one of a network slice service type
(SST), a network slice and service type (mapped HPLMN
SST) of a HPLMN provided by the core network 530, or a
slice differentiator (mapped HPLMN SD) used for distin-
guishing services having the same SST of the home public
land mobile network (HPLMN) provided by the core net-
work 530.

[0107] According to various embodiments, a core network
(e.g., the core network 530 of FIG. 6) may include network
slice selection assistance information in the paging message.
According to another embodiment, the core network 530
may include only a part of the network slice selection
assistance information (e.g., an SST, mapped HPLMN SST,
or a PDU session ID) in the paging message. Table 2 and
Table 3 list examples of a paging message including an
indicator.
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TABLE 2

Paging message

Paging ::= SEQUENCE {
pagingRecordList PagingRecordList OPTIONAL, -- Need N
lateNonCriticalExtension OCTET STRING OPTIONAL,
nonCriticalExtension SEQUENCE{ } OPTIONAL

PagingRecordList ::== SEQUENCE (SIZE(1..maxNrofPageRec)) OF PagingRecord
PagingRecord ::= SEQUENCE {

ue-Identity PagingUE-Identity,

accessType ENUMERATED {non3GPP} OPTIONAL, -- Need N

s-NSSAI-List SEQUENCE (SIZE (1..maxNrofS-NSSAI)) OF S-NSSAI OPTIONAL,

PagingUE-Identity ::= CHOICE {
ng-5G-S-TMSI NG-5G-S-TMSI,
fulll-RNTI I-RNTI-Value,

S-NSSAI
The IE S-NSSAI (Single Network Slice Selection Assistance Information)
identifies a Network Slice end to end and comprises a slice/service type and a
slice differentiator, see TS 23.003 [21].
S-NSSAI information element
-- ASN1START
-- TAG-S-NSSAI-START
S-NSSAI ::= CHOICE{
sst BIT STRING (SIZE (8)),
sst-SD BIT STRING (SIZE (32))

-- TAG-S-NSSAI-STOP
-- ASN1STOP
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TABLE 3

Apr. 1,2021

Paging message

Paging ::= SEQUENCE {
pagingRecordList PagingRecordList OPTIONAL, -- Need N
lateNonCriticalExtension OCTET STRING OPTIONAL,
nonCriticalExtension SEQUENCE{ } OPTIONAL

PagingRecordList ::== SEQUENCE (SIZE(1..maxNrofPageRec)) OF PagingRecord

PagingRecord ::= SEQUENCE {
ue-Identity PagingUE-Identity,
accessType ENUMERATED {non3GPP} OPTIONAL, -- Need N
sst BIT STRING (SIZE (8)) OPTIONAL,

PagingUE-Identity ::= CHOICE {
ng-5G-S-TMSI NG-5G-S-TMSI,
fulll-RNTI I-RNTI-Value,

[0108] According to various embodiments, the communi-
cation processor 720 may perform various procedures (e.g.,
RRC connection, measurement of a quality of cellular
communication, and RRC connection reconfiguration) for
generating a communication channel for data transmission
and/or reception via cellular communication with the node
520, in response to reception of a paging message. The
communication processor 720 may, for example, identify a
service type indicated by an indicator included in the paging
message, and may determine whether the identified service
type is identical to a predetermined service type. The com-
munication processor 720 may, for example, activate the
application processor 710 in response to identitying that the
identified service type is identical to the predetermined
service type.

[0109] According to various embodiments, the service
type indicated by the indicator may include, for example,
and without limitation, one of eMBB, mMTC, URLLC,
V2X, or the like, as illustrated in Table 1, or may be a
separate service type. The predetermined type may be one of
URLLC or V2X, a service type designated by a manufac-
turer of the electronic device 700, or a service type desig-
nated by an operator of the first cellular communication or
an operator of the second cellular communication. For
example, in response to identifying that the identified ser-
vice type is URLLC and the identified service type is
identical to the predetermined service type (URLLC), the
communication processor 720 may activate the application
processor 710.

[0110] According to various embodiments, the indicator
may include a protocol data unit session identification (PDU
session ID). The communication processor 720 may identity
the PDU ID, may refer to a PDU ID-service type mapping
table stored in a memory (not illustrated) implemented in the
communication processor 720, and may identify a service
type corresponding to the PDU ID.

[0111] According to various embodiments, while perform-
ing radio resource connection (RRC) between the node 520
and the communication processor 720, the communication
processor 720 may transmit an interrupt signal (or a wakeup
signal) to the application processor 710, so as to activate the
application processor 710. In response to reception of the
interrupt signal, the application processor 710 may be acti-
vated in order to process user data.

[0112] According to various embodiments, the application
processor 710 may maintain a display (e.g., the display

device 160 of FIG. 1) in an inactive state, while the
communication processor 720 is performing radio resource
connection (RRC) with the node 520, and if establishment of
the RRC connection is complete or if actual user data for the
service is transferred from the communication processor 720
to the application processor 710, the application processor
710 may switch the display 160 to an activate state.
[0113] According to various embodiments, the activation
completion time of the application processor 710 may be
shorter than the amount of time spent in receiving user data
after RRC connection is complete. The application proces-
sor 710 may be activated completely before user data is
received, and thus, may be capable of processing the user
data immediately after receiving the user data. Although the
above-described embodiment describes activation of the
application processor 710, the embodiment of the disclosure
may be applied to components (e.g., components operatively
connected to the communication processor 720) other than
the application processor 710. The electronic device 510
according to various embodiments may activate a predeter-
mined component before user data is received, and thus,
latency associated with the amount of time spent in pro-
cessing the user data after receiving the user data may be
decreased. According to the comparative example, latency
associated with the amount of time spent in activating an
application processor and processing user data after receiv-
ing the user data may be, for example, 50 ms to 100 ms.
According to an embodiment, the application processor is
activated before the user data is received, and thus, a latency
of 50 ms to 100 ms may be reduced.

[0114] According to various embodiments, in order to
further decrease latency, the communication processor 720
may increase a drive frequency of the application processor
710 in response to identitying that the service type included
in the indicator is identical (e.g., equivalent, similar, same
as, corresponds to etc.) to the predetermined type. In the case
of increasing the drive frequency of the application proces-
sor 710, a user data processing rate may be improved and
thus, latency may be reduced.

[0115] According to various embodiments, the communi-
cation processor 720 may activate the application processor
710, and may transmit a drive frequency increase request
signal to the application processor 710, in response to
identifying that the service type included in the indicator is
identical to the predetermined type. The application proces-
sor 710 may increase a drive frequency in response to
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reception of the drive frequency increase request signal. The
application processor 710 may operate at the increased drive
frequency, and process user data, and thus, may increase the
user data processing rate and may decrease latency. For
example, if the predetermined type is URLLC, the applica-
tion processor 710 may need to quickly process data
received from the communication processor 720 in order to
implement low latency. To this end, the application proces-
sor 710 may adjust the drive frequency of the application
processor 710 based on a reception rate of data received
from the node 520 in a PHY layer configured for the
communication processor 720. For example, as the data
reception rate increases, the application processor 710 may
increase the drive frequency of the application processor
710. To this end, the application processor 710 may adjust
a drive frequency by referring to a mapping table of a drive
frequency and a reception rate.

[0116] According to various embodiments, the communi-
cation processor 720 may transmit, to the application pro-
cessor 710, a request signal for decreasing a drive period of
a timer used for identifying whether data is transmitted
between the application processor 710 and the communica-
tion processor 720, in response to identifying that the service
type included in the indicator is identical to the predeter-
mined type. The application processor 710 may decrease a
period for identifying data transmitted from the communi-
cation processor 720, and thus, may increase a user data
processing rate and may decrease latency. For example, if
the predetermined type is URLLC, the application processor
710 may need to quickly process data received from the
communication processor 720 in order to implement low
latency. To this end, the application processor 710 may need
to quickly receive data from the communication processor
720 in order to quickly process the data received from the
communication processor 720. To this end, the application
processor 710 may decrease a repetition period for identi-
fying whether the communication processor 720 has
received data.

[0117] According to various embodiments, the communi-
cation processor 720 may maintain the display 160 in the
turned-off state, and may prepare a state that enables an
ultra-low latency service (e.g., URLLC), in response to
identifying that the service type included in the indicator is
identical to the predetermined type. According to an
embodiment, the operation of preparing the state that
enables the ultra-low latency service (e.g., URLLC) may
include an operation of adjusting the power state of a
peripheral component interconnect express (PCle) associ-
ated with the application processor 710.

[0118] According to various embodiments, the operation
of preparing the state that enables the low-latency service
(e.g., URLLC) may include an operation of pre-loading an
application associated with a low-latency service (e.g.,
URLLC) among applications installed in a terminal, in a
memory, and allowing the associated application to be
performed immediately after receiving related user data.
According to an embodiment, the operation of preparing the
state that enables the ultra-low latency service (e.g.,
URLLC) may include an operation of scheduling the appli-
cation processor 710 and adjusting a governor in order to
perform an application associated with a ultra-low latency
service (e.g., URLLC) or restricting at least one other
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application, excluding the application associated with the
low-latency service (e.g., URLLC), from being performed as
a background.

[0119] FIG. 8 is a signal flow diagram illustrating an
example operation of an electronic device processing a user
data packet according to various embodiments.

[0120] According to various embodiments, in operation
801, a node (e.g., the node 520 of FIG. 5) may transmit a
paging message to a communication processor (e.g., the
communication processor 720 of FIG. 7) of an electronic
device (e.g., the electronic device 510 of FIG. 5).

[0121] According to various embodiments, a core network
(e.g., the core network 530 of FIG. 5) connected to the node
520 may generate a paging message for requesting commu-
nication service connection from the electronic device 510,
and may transmit the same to the electronic device 510 via
the node 520.

[0122] According to various embodiments, the core net-
work 530 may include an indicator indicating a communi-
cation service type in the paging message transmitted to the
electronic device 510. The indicator may indicate informa-
tion included in network slice selection assistance informa-
tion (NASSI). The indicator may include, for example, any
one of a network slice service type (SST), a network slice
and service type (mapped HPLMN SST) of a HPLMN
provided by the core network 530, a slice differentiator
(mapped HPLMN SD) used for distinguishing services
having the same SST of the home public land mobile
network (HPLMN) provided by the core network 530, or the
like. The core network 530 may generate an indicator based
on NASSI received from an external network, and may
include the generated indicator in the paging message.
[0123] According to various embodiments, the core net-
work 530 may include network slice selection assistance
information in the paging message. According to another
embodiment, the core network 530 may include only a part
of the network slice selection assistance information (e.g.,
SST, mapped HPLMN SST, or PDU session ID) in the
paging message.

[0124] According to various embodiments, in operation
803, the communication processor 520 may identify a ser-
vice type using the indicator included in the paging message.
[0125] According to various embodiments, a service type
may include, for example, the type of service selected from
the various services (e.g., eMBB, URLLC, mMTC, or V2X)
which may be implemented as network slices.

[0126] According to various embodiments, in operation
805, the communication processor 520 may identify whether
the identified service type is identical (e.g., equivalent,
similar, same as, corresponds to, etc.) to a predetermined
service type.

[0127] According to various embodiments, the service
type indicated by the indicator may, for example, include
one of eMBB, mMTC, URLLC, or V2X as illustrated in
Table 1, or may be a separate service type. The predeter-
mined type may be one of URLLC or V2X, a service type
designated by a manufacturer of the electronic device 700,
or a service type designated by an operator of the first
cellular communication operator or an operator of the sec-
ond cellular communication. For example, the communica-
tion processor 720 may activate the application processor
710 in response to identifying that the identified service type
is URLLC and the identified service type is identical to the
predetermined service type (URLLC).
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[0128] According to various embodiments, the indicator
may include a protocol data unit session identification (PDU
session ID). The communication processor 720 may identity
the PDU ID, may refer to a PDU ID-service type mapping
table stored in a memory (not illustrated) implemented in the
communication processor 720, and may identify a service
type corresponding to the PDU ID.

[0129] According to various embodiments, in operation
807, the communication processor 520 may transmit an
activation request signal associated with the application
processor 710 to the application processor 710 in response
to identifying that the identified service type is identical to
the predetermined type.

[0130] According to various embodiments, in operation
809, the application processor 710 may switch to an active
state for processing user data in response to receiving the
activation request signal.

[0131] According to various embodiments, the communi-
cation processor 720 may activate the application processor
710, and may transmit a drive frequency increase request
signal to the application processor 710 in response to
identifying that the service type included in the indicator is
identical to the predetermined type. The application proces-
sor 710 may increase a drive frequency in response to
reception of the drive frequency increase request signal. The
application processor 710 may operate at the increased drive
frequency, and process user data, and thus, may increase the
user data processing rate and may decrease latency.

[0132] According to various embodiments, the communi-
cation processor 720 may transmit a request signal for
decreasing a drive period of a timer used for identifying
whether data is transmitted between the application proces-
sor 710 and the communication processor 720, to the appli-
cation processor 710, in response to identifying that the
service type included in the indicator is identical to the
predetermined type. The application processor 710 may
decrease a period for identifying data transmitted from the
communication processor 720, and may increase a user data
processing rate and decrease latency.

[0133] According to various embodiments, the communi-
cation processor 720 may control the application processor
710 so as to maintain a display (e.g., the display 160 of FIG.
1) in the turned-off state, and to prepare a state that enables
a low-latency service (e.g., URLLC) in response to identi-
fying that the service type included in the indicator is
identical to the predetermined type. According to an
embodiment, the operation of preparing the state that
enables the ultra-low latency service (e.g., URLLC) may
include an operation of adjusting the power state of a
peripheral component interconnect express (PCle) associ-
ated with the application processor 710. According to vari-
ous embodiments, the operation of preparing the state that
enables the ultra-low latency service (e.g., URLLC) may
include an operation of pre-loading an application associated
with a low-latency service (e.g., URLLC) among applica-
tions installed in a terminal, in a memory, and allowing the
associated application to be performed immediately after
receiving related user data. According to an embodiment, the
operation of preparing the state that enables the ultra-low
latency service (e.g., URLLC) may include an operation of
scheduling the application processor 710 and adjusting a
governor in order to perform an application associated with
a ultra-low latency service (e.g., URLLC) or restricting at
least one other application, excluding the application asso-
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ciated with the ultra-low latency service (e.g., URLLC),
from being performed as a background.

[0134] According to various embodiments, in operation
811, the communication processor 720 may transmit a radio
resource control (RRC) setup request (e.g., request an RRC
connection) to the node 520.

[0135] According to various embodiments, in operation
813, the node 520 may transmit RRC configuration infor-
mation to the communication processor 720.

[0136] According to various embodiments, the communi-
cation processor 720 may receive the RRC configuration
information including control data related to radio bearer
configuration, paging, or mobility management from the
node 520, and may set up an RRC connection.

[0137] According to various embodiments, in operation
815, the communication processor 720 may complete setup
of the RRC connection with the node 520 based on the RRC
configuration information, and may transmit a signal indi-
cating that RRC connection is completely set up to the node
520.

[0138] According to various embodiments, in operation
817, the node 520 may transmit an RRC reconfiguration
request signal to the communication processor 720.

[0139] According to various embodiments, the RRC con-
nection reconfiguration signal may further include control
data related to radio bearer configuration, control data
related to measuring a quality of cellular communication and
reporting a result, and control data related to paging or
mobility management.

[0140] According to various embodiments, in operation
819, the communication processor 520 may perform RRC
connection reconfiguration and may transmit a signal indi-
cating that the RRC connection reconfiguration is complete
to the node 520 in operation 819.

[0141] According to various embodiments, the electronic
device 510 may maintain a display in the turned-off state,
while the communication processor 720 is performing radio
resource connection (RRC) with the node 520 (at least some
of operations 811 to 819 of FIG. 8), and if establishment of
the RRC connection is complete or if actual user data for the
service is transferred from the communication processor 720
to the application processor 710, the electronic device 510
may turn on the display.

[0142] According to various embodiments, the electronic
device may identity a service type using the paging message
including the indicator indicating the service type, and may
activate the application processor 710, and thus, may reduce
latency.

[0143] According to various embodiments, in operation
821, the node 520 may transmit user data to the communi-
cation processor 720.

[0144] According to various embodiments, in operation
823, the communication processor 720 may transmit the
user data to the application processor 710.

[0145] When comparing various embodiments of the dis-
closure with the comparative example, the application pro-
cessor 710 of the disclosure may be activated in advance in
operations 807 and 809 before user data is received. In the
case of the comparative example, the application processor
710 may be activated after user data is received. According
to the comparative example, latency may be increased due
to the amount of time spent in activating the application
processor 710 after receiving user data. According to various
embodiments, the application processor 710 is activated
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while RRC connection between the communication proces-
sor 720 and the node 520 is being performed. Accordingly,
time is not spent in activating the application processor 710
after user data is received, and thus, latency may be
decreased.

[0146] According to various embodiments, in operation
825, the application processor 710 may process the received
user data.

[0147] According to various embodiments, in operation
827, the application processor 710 may transmit, to the
communication processor 720, a user data response signal
including a result of processing the received user data.
[0148] According to various embodiments, in operation
829, the communication processor 720 may transmit, to the
node 520, a user data response signal including a result of
processing the user data.

[0149] An electronic device according to various example
embodiments may include: at least one communication
processor configured to control the electronic device to:
perform transmission and/or reception of a packet with a
master node via cellular communication; and an application
processor, wherein the at least one communication processor
may be configured to control the electronic device to:
receive, from the master node, a paging message including
an indicator indicating a service type for transmission and/or
reception of the packet; and activate the application proces-
sor based on performing a radio resource connection (RRC)
connection with the master node, in response to identifying
that the service type included in the indicator is corresponds
to a predetermined service type.

[0150] In the electronic device according to various
example embodiments, the indicator may include informa-
tion included in network slice selection assistance informa-
tion (NSSAI) included in the paging message.

[0151] In the electronic device according to various
example embodiments, the indicator may include a value
included in a network slice and service type (slice/service
type (SST)) provided by a core network connected to the
master node.

[0152] In the electronic device according to various
example embodiments, the indicator may include a value
included in a network slice and service type (SST) of ahome
public land mobile network (HPLMN) provided by a core
network connected to the master node.

[0153] In the electronic device according to various
example embodiments, the at least one communication
processor may be configured to: identify a PDU session
identification (PDU session ID) included in the paging
message; identify a service type corresponding to the PDU
session ID; and activate the application processor based on
performing a radio resource connection (RRC) connection
with the master node, in response to identifying that the
service type corresponds to the predetermined service type.
[0154] In the electronic device according to various
example embodiments, the at least one communication
processor may be configured to transmit an interrupt signal
to the application processor, to activate the application
processor.

[0155] In the electronic device according to various
example embodiments, the application processor may be
configured to: receive the interrupt signal transmitted from
the at least one communication processor, based on the at
least one communication processor performing the RRC
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connection with the master node; and be activated in order
to process user packet data, in response to reception of the
interrupt signal.

[0156] In the electronic device according to various
example embodiments, the at least one communication
processor may be configured to activate the application
processor, and to transmit a request signal for increasing a
drive frequency of the application processor to the applica-
tion processor.

[0157] In the electronic device according to various
example embodiments, the application processor may be
configured to: receive, from the at least one communication
processor, user packet data transmitted based on the RRC
connection with the master node being complete, in a state
in which activation of the application processor is complete;
and process the user packet data by operating at the
increased drive frequency.

[0158] In the electronic device according to various
example embodiments, the predetermined service type may
include ultra-reliable and low latency communication
(URLLC) or vehicle to everything (V2X).

[0159] FIG. 9 is a flowchart illustrating an example
method 900 of operating an electronic device according to
various embodiments.

[0160] According to various embodiments, in operation
910, a communication processor (e.g., the communication
processor 720 of FIG. 7) of an electronic device (e.g., the
electronic device 510 of FIG. 5) may receive, from a node
(e.g., the node 520 of FIG. 5), a paging message including
an indicator indicating a service type for data transmission
and/or reception.

[0161] According to various embodiments, a core network
(e.g., the core network 530 of FIG. 5) connected to the node
520 may generate a paging message for requesting commu-
nication service connection from the electronic device 510,
and may transmit the same to the electronic device 510 via
the node 520.

[0162] According to various embodiments, the core net-
work 530 may include an indicator indicating a communi-
cation service type in the paging message transmitted to the
electronic device 510. The indicator may indicate informa-
tion included in network slice selection assistance informa-
tion (NASSI). The indicator may include, for example, and
without limitation, any one of a network slice service type
(SST), a network slice and service type (mapped HPLMN
SST) of'a HPLMN provided by the core network 530, a slice
differentiator (mapped HPLMN SD) used for distinguishing
services having the same SST of the home public land
mobile network (HPLMN) provided by the core network
530, or the like. The core network 530 may generate an
indicator based on NASSI received from an external net-
work, and may include the generated indicator in the paging
message.

[0163] According to various embodiments, the core net-
work 530 may include network slice selection assistance
information in the paging message. According to another
embodiment, the core network 530 may include only a part
of the network slice selection assistance information (e.g.,
SST, mapped HPLMN SST, or PDU session ID) in the
paging message.

[0164] According to various embodiments, in operation
920, the communication processor 720 may identify a ser-
vice type using the indicator included in the paging message.
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[0165] According to various embodiments, a service type
may include the type of service selected from various
services (e.g., eMBB, URLLC, mMTC, or V2X) which may
be implemented as network slices.

[0166] According to various embodiments, in operation
930, the communication processor 720 may identify whether
the identified service type corresponds to a predetermined
service type.

[0167] According to various embodiments, the service
type indicated by the indicator may include, for example,
and without limitation, one of eMBB, mMTC, URLLC, or
V2X as illustrated in Table 1, or may be a separate service
type. The predetermined type may be one of URLLC or
V2X, a service type designated by a manufacturer of the
electronic device 700, or a service type designated by an
operator of the first cellular communication operator or an
operator of the second cellular communication. For
example, the communication processor 720 may activate the
application processor 710 in response to identitying that the
identified service type is URLLC and the identified service
type is identical to the predetermined service type (URLLC).
[0168] According to various embodiments, the indicator
may include a protocol data unit session identification (PDU
session ID). The communication processor 720 may identity
the PDU ID, may refer to a PDU ID-service type mapping
table stored in a memory (not illustrated) implemented in the
communication processor 720, and may identify a service
type corresponding to the PDU ID.

[0169] According to various embodiments, in operation
940, the communication processor 720 may activate the
application processor 710 in response to identitying that the
identified service type corresponds to the predetermined
service type (“Yes” in operation 930).

[0170] According to various embodiments, the communi-
cation processor 720 may transmit an activation request
signal associated with the application processor 710 to the
application processor 710, in response to identifying that the
identified service type corresponds to the predetermined
type in operation 930 (YES). If the identified service type
does not correspond to the predetermined type in operation
930 (“No” in operation 930), the communication processor
goes to operation 950 described below.

[0171] According to various embodiments, the communi-
cation processor 720 may activate the application processor
710, and may transmit a drive frequency increase request
signal to the application processor 710, in response to
identifying that the service type included in the indicator is
identical to the predetermined type. The application proces-
sor 710 may increase a drive frequency in response to
reception of the drive frequency increase request signal. The
application processor 710 operates at the increased drive
frequency, and processes user data, and thus, may increase
a user data processing rate and may decrease latency.
[0172] According to various embodiments, the communi-
cation processor 720 may transmit a request signal for
decreasing a drive period of a timer used for identifying
whether data is transmitted between the application proces-
sor 710 and the communication processor 720, to the appli-
cation processor 710, in response to identifying that the
service type included in the indicator is identical to the
predetermined type. The application processor 710 may
decrease a period for identifying data transmitted from the
communication processor 720, and may increase a user data
processing rate and decrease latency.
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[0173] According to various embodiments, the communi-
cation processor 720 may maintain a display in the turned-
off state, and may prepare a state that enables a low-latency
service (e.g., URLLC), in response to identifying that the
service type included in the indicator is identical to the
predetermined type. According to an embodiment, the
operation of preparing the state that enables the low-latency
service (e.g., URLLC) may include an operation of adjusting
the power state of a peripheral component interconnect
express (PCle) associated with the application processor
710. According to an embodiment, the operation of prepar-
ing the state that enables the low-latency service (e.g.,
URLLC) may include an operation of pre-loading an appli-
cation associated with a low-latency service (e.g., URLLC)
among applications installed in a terminal, in a memory, and
allowing the associated application to be performed imme-
diately after receiving related user data. According to an
embodiment, the operation of preparing the state that
enables the low-latency service (e.g., URLLC) may include
an operation of scheduling the application processor 710 and
adjusting a governor in order to perform an application
associated with a low-latency service (e.g., URLLC) or
restricting at least one other application, excluding the
application associated with the low-latency service (e.g.,
URLLC), from being performed as a background.

[0174] According to various embodiments, in operation
950, the communication processor 720 may perform RRC
connection in order to perform user data transmission and/or
reception with the node 520.

[0175] According to various embodiments, the communi-
cation processor 720 may simultaneously perform RRC
connection and activation of the application processor 710,
irrespective of the order of operation 940 and operation 950.

[0176] According to various embodiments, a terminal may
maintain a display in the turned-off state, while the com-
munication processor 720 is performing radio resource
connection (RRC) with the node 520 (at least some of
operations 811 to 819 of FIG. 8), and if establishment of the
RRC connection is complete or if actual user data for the
service is transferred from the communication processor 720
to the application processor 710, the terminal may turn on
the display.

[0177] According to various embodiments, in operation
960, the communication processor 720 may receive user
data from the node 520, and may transmit the received user
data to the application processor 710. The application pro-
cessor 710 may process the user data.

[0178] FIG. 10 is a flowchart illustrating an example
method 900 of operating an electronic device according to
various embodiments.

[0179] According to various embodiments, in operation
1010, a communication processor (e.g., the communication
processor 720 of FIG. 7) of an electronic device (e.g., the
electronic device 510 of FIG. 5) may receive, from a node
(e.g., the node 520 of FIG. 5), a paging message including
an indicator indicating a service type for data transmission
and/or reception.

[0180] According to various embodiments, a core network
(e.g., the core network 530 of FIG. 5) connected to the node
520 may generate a paging message for requesting commu-
nication service connection from the electronic device 510,
and may transmit the same to the electronic device 510 via
the node 520.
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[0181] According to various embodiments, the core net-
work 530 may include an indicator indicating a communi-
cation service type in the paging message transmitted to the
electronic device 510. The indicator may indicate informa-
tion included in network slice selection assistance informa-
tion (NASSI). The indicator may include, for example, and
without limitation, any one of a network slice service type
(SST), a network slice and service type (mapped HPLMN
SST) of'a HPLMN provided by the core network 530, a slice
differentiator (mapped HPLMN SD) used for distinguishing
services having the same SST of the home public land
mobile network (HPLMN) provided by the core network
530, or the like. The core network 530 may generate an
indicator based on NASSI received from an external net-
work, and may include the generated indicator in the paging
message.

[0182] According to various embodiments, the core net-
work 530 may include network slice selection assistance
information in the paging message. According to another
embodiment, the core network 530 may include only a part
of the network slice selection assistance information (e.g.,
SST, mapped HPLMN SST, or PDU session ID) in the
paging message.

[0183] According to various embodiments, in operation
1020, the communication processor 720 may identify
whether the service type included in the indicator corre-
sponds to a predetermined service type.

[0184] According to various embodiments, a service type
may include the type of service selected from various
services (e.g., eMBB, URLLC, mMTC, or V2X) which may
be implemented as network slices

[0185] According to various embodiments, the service
type indicated by the indicator may include, for example,
and without limitation, one of eMBB, mMTC, URLLC,
V2X, or the like, as illustrated in Table 1, or may be a
separate service type. The predetermined type may be one of
URLLC or V2X, a service type designated by a manufac-
turer of the electronic device 700, or a service type desig-
nated by an operator of the first cellular communication
operator or an operator of the second cellular communica-
tion. For example, the communication processor 720 may
activate the application processor 710 in response to iden-
tifying that the identified service type is URLLC and the
identified service type is identical to the predetermined
service type (URLLC).

[0186] According to various embodiments, the indicator
may include a protocol data unit session identification (PDU
session ID). The communication processor 720 may identity
the PDU ID, may refer to a PDU ID-service type mapping
table stored in a memory (not illustrated) implemented in the
communication processor 720, and may identify a service
type corresponding to the PDU ID.

[0187] According to various embodiments, in operation
1030, the communication processor 720 may activate the
application processor 710 in response to identitying that the
identified service type is identical to the predetermined
service type.

[0188] According to various embodiments, the communi-
cation processor 720 may transmit an activation request
signal associated with the application processor 710 to the
application processor 710, in response to identifying that the
identified service type is identical to the predetermined
service type.
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[0189] According to various embodiments, the communi-
cation processor 720 may activate the application processor
710, and may transmit a drive frequency increase request
signal to the application processor 710, in response to
identifying that the service type included in the indicator is
identical to the predetermined type. The application proces-
sor 710 may increase a drive frequency in response to
reception of the drive frequency increase request signal. The
application processor 710 operates at the increased drive
frequency, and processes user data, and thus, may increase
a user data processing rate and may decrease latency.

[0190] According to various embodiments, the communi-
cation processor 720 may transmit a request signal for
decreasing a drive period of a timer used for identifying
whether data is transmitted between the application proces-
sor 710 and the communication processor 720, to the appli-
cation processor 710, in response to identifying that the
service type included in the indicator is identical to the
predetermined type. The application processor 710 may
decrease a period for identifying data transmitted from the
communication processor 720, and may increase a user data
processing rate and decrease latency.

[0191] According to various embodiments, the communi-
cation processor 720 may maintain a display in the turned-
off state, and may prepare a state that enables a low-latency
service (e.g., URLLC), in response to identifying that the
service type included in the indicator is identical to the
predetermined type. According to an embodiment, the
operation of preparing the state that enables the low-latency
service (e.g., URLLC) may include an operation of adjusting
the power state of a peripheral component interconnect
express (PCle) associated with the application processor
710. According to an embodiment, the operation of prepar-
ing the state that enables the low-latency service (e.g.,
URLLC) may include an operation of pre-loading an appli-
cation associated with a low-latency service (e.g., URLLC)
among applications installed in a terminal, in a memory, and
allowing the associated application to run immediately after
receiving related user data. According to an embodiment, the
operation of preparing the state that enables the low-latency
service (e.g., URLLC) may include an operation of sched-
uling the application processor 710 and adjusting a governor
in order to perform an application associated with a low-
latency service (e.g., URLLC) or restricting at least one
other application, excluding the application associated with
the low-latency service (e.g., URLLC), from being per-
formed as a background.

[0192] A method of operating an electronic device accord-
ing to various example embodiments may include: receiv-
ing, by at least one communication processor, a paging
message including an indicator indicating a service type for
transmission and/or reception of a packet, from a master
node configured to perform transmission and/or reception of
a packet with the electronic device via cellular communi-
cation; and activating, by the at least one communication
processor, an application processor based on performing a
radio resource connection (RRC) connection with the master
node, in response to identifying that the service type
included in the indicator corresponds to a predetermined
service type.

[0193] In the method of operating the electronic device
according to various example embodiments, the indicator
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may include information included in network slice selection
assistance information (NSSAI) included in the paging
message.

[0194] In the method of operating the electronic device
according to various example embodiments, the indicator
may include a value included in a network slice and service
type (slice/service type (SST)) provided by a core network
connected to the master node.

[0195] In the method of operating the electronic device
according to various example embodiments, the indicator
may include a value included in a network slice and service
type (SST) of a home public land mobile network (HPLMN)
provided by a core network connected to the master node.
[0196] In the method of operating the electronic device
according to various example embodiments, activating the
application processor may include: identifying a PDU ses-
sion identification (PDU session ID) included in the paging
message; identifying a service type corresponding to the
PDU session ID; and activating the application processor
based on performing a radio resource connection (RRC)
connection with the master node, in response to identifying
that the service type corresponds to the predetermined
service type.

[0197] The method of operating the electronic device
according to various example embodiments may further
include: transmitting, by the at least one communication
processor, an interrupt signal to the application processor to
activate the application processor; receiving, by the appli-
cation processor, the interrupt signal transmitted from the at
least one communication processor, based on the at least one
communication processor and the master node performing
the RRC connection; and performing, by the application
processor, activation to process user packet data in response
to reception of the interrupt signal.

[0198] The method of operating the electronic device
according to various example embodiments may further
include activating, by the at least one communication pro-
cessor, the application processor, and transmitting a request
signal for increasing a drive frequency of the application
processor to the application processor.

[0199] The method of operating the electronic device
according to various example embodiments may include:
receiving, by the application processor in a state in which
activation is complete, user packet data transmitted after
RRC connection with the master node is complete, from the
at least one communication processor; and processing, by
the application processor, the user packet data by operating
at the increased drive frequency.

[0200] In the method of operating the electronic device
according to various example embodiments, the predeter-
mined service type may include ultra-reliable and low
latency communication (URLLC) or vehicle to everything
(V2X).

[0201] The electronic device according to various embodi-
ments may be one of various types of electronic devices. The
electronic devices may include, for example, and without
limitation, a portable communication device (e.g., a smart-
phone), a computer device, a portable multimedia device, a
portable medical device, a camera, a wearable device, a
home appliance, or the like. According to an embodiment of
the disclosure, the electronic devices are not limited to those
described above.

[0202] It should be appreciated that various embodiments
of the disclosure and the terms used therein are not intended
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to limit the technological features set forth herein to par-
ticular embodiments and include various changes, equiva-
lents, or replacements for a corresponding embodiment.
With regard to the description of the drawings, similar
reference numerals may be used to refer to similar or related
elements. It is to be understood that a singular form of a
noun corresponding to an item may include one or more of
the things, unless the relevant context clearly indicates
otherwise. As used herein, each of such phrases as “A or B,”
“at least one of A and B,” “at least one of A or B,” “A, B,
or C,” “at least one of A, B, and C,” and ““at least one of A,
B, or C,” may include any one of, or all possible combina-
tions of the items enumerated together in a corresponding
one of the phrases. As used herein, such terms as “1st” and
“2nd,” or “first” and “second” may be used to simply
distinguish a corresponding component from another, and
does not limit the components in other aspect (e.g., impor-
tance or order). It is to be understood that if an element (e.g.,
a first element) is referred to, with or without the term
“operatively” or “communicatively”, as “coupled with,”
“coupled to,” “connected with,” or “connected to” another
element (e.g., a second element), the element may be
coupled with the other element directly (e.g., wiredly),
wirelessly, or via a third element.

[0203] As used herein, the term “module” may include a
unit implemented in hardware, software, or firmware, or any
combination thereof, and may interchangeably be used with
other terms, for example, “logic,” “logic block,” “part,” or
“circuitry”. A module may be a single integral component,
or a minimum unit or part thereof, adapted to perform one
or more functions. For example, according to an embodi-
ment, the module may be implemented in a form of an
application-specific integrated circuit (ASIC).

[0204] Various embodiments as set forth herein may be
implemented as software (e.g., the program 140) including
one or more instructions that are stored in a storage medium
(e.g., internal memory 136 or external memory 138) that is
readable by a machine (e.g., the electronic device 101). For
example, a processor (e.g., the processor 120) of the
machine (e.g., the electronic device 101) may invoke at least
one of the one or more instructions stored in the storage
medium, and execute it, with or without using one or more
other components under the control of the processor. This
allows the machine to be operated to perform at least one
function according to the at least one instruction invoked.
The one or more instructions may include a code made by
a complier or a code executable by an interpreter. The
machine-readable storage medium may be provided in the
form of a non-transitory storage medium. Wherein, the
“non-transitory” storage medium is a tangible device, and
may not include a signal (e.g., an electromagnetic wave), but
this term does not differentiate between where data is
semi-permanently stored in the storage medium and where
the data is temporarily stored in the storage medium.

[0205] According to an embodiment, a method according
to various embodiments of the disclosure may be included
and provided in a computer program product. The computer
program product may be traded as a product between a seller
and a buyer. The computer program product may be distrib-
uted in the form of a machine-readable storage medium
(e.g., compact disc read only memory (CD-ROM)), or be
distributed (e.g., downloaded or uploaded) online via an
application store (e.g., PlayStore™), or between two user
devices (e.g., smart phones) directly. If distributed online, at
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least part of the computer program product may be tempo-
rarily generated or at least temporarily stored in the
machine-readable storage medium, such as memory of the
manufacturer’s server, a server of the application store, or a
relay server.

[0206] According to various embodiments, each compo-
nent (e.g., a module or a program) of the above-described
components may include a single entity or multiple entities.
According to various embodiments, one or more of the
above-described components may be omitted, or one or
more other components may be added. Alternatively or
additionally, a plurality of components (e.g., modules or
programs) may be integrated into a single component. In
such a case, according to various embodiments, the inte-
grated component may still perform one or more functions
of each of the plurality of components in the same or similar
manner as they are performed by a corresponding one of the
plurality of components before the integration. According to
various embodiments, operations performed by the module,
the program, or another component may be carried out
sequentially, in parallel, repeatedly, or heuristically, or one
or more of the operations may be executed in a different
order or omitted, or one or more other operations may be
added.

[0207] While the disclosure has been illustrated and
described with reference to various example embodiments,
it will be understood that the various example embodiments
are intended to be illustrative, not limiting. It will be further
understood by one of ordinary skill in the art that various
changes in form and detail may be made without departing
from the true spirit and full scope of the disclosure, includ-
ing the appended claims and their equivalents.

What is claimed is:

1. An electronic device, comprising:

at least one communication processor configured to per-

form transmission and/or reception of a packet with a
master node via cellular communication; and
an application processor,
wherein the at least one communication processor is
configured to control the electronic device to:

receive, from the master node, a paging message includ-
ing an indicator indicating a service type for transmis-
sion and/or reception of the packet; and

activate the application processor based on performing a

radio resource connection (RRC) connection with the
master node, in response to identifying that the service
type included in the indicator corresponds to a prede-
termined service type.

2. The electronic device of claim 1, wherein the indicator
includes information included in network slice selection
assistance information (NSSAI) included in the paging
message.

3. The electronic device of claim 1, wherein the indicator
includes a value included in a network slice and service type
(slice/service type (SST)) provided by a core network con-
nected to the master node.

4. The electronic device of claim 1, wherein the indicator
includes a value included in a network slice and service type
(SST) of a home public land mobile network (HPLMN)
provided by a core network connected to the master node.

5. The electronic device of claim 1, wherein the at least
one communication processor is configured to:

identify a protocol data unit (PDU) session identification

(PDU session ID) included in the paging message;
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identify a service type corresponding to the PDU session
ID; and

activate the application processor based on performing
radio resource connection (RRC) connection with the
master node, in response to identifying that the service
type corresponds to the predetermined service type.

6. The electronic device of claim 1, wherein the at least
one communication processor is configured to transmit an
interrupt signal to the application processor to activate the
application processor.

7. The electronic device of claim 6, wherein the applica-
tion processor is configured to:

receive the interrupt signal transmitted from the at least

one communication processor, based on the at least one
communication processor performing the RRC connec-
tion with the master node; and

be activated to process user packet data in response to

reception of the interrupt signal.
8. The electronic device of claim 1, wherein the at least
one communication processor is configured to activate the
application processor, and to transmit a request signal for
increasing a drive frequency of the application processor to
the application processor.
9. The electronic device of claim 8, wherein the applica-
tion processor is configured to:
receive, from the at least one communication processor,
user packet data transmitted after the RRC connection
with the master node is complete, in a state in which
activation of the application processor is complete; and

process the user packet data by operating at the increased
drive frequency.

10. The electronic device of claim 1, wherein the prede-
termined service type includes ultra-reliable and low latency
communication (URLLC) or vehicle to everything (V2X).

11. A method of operating an electronic device, compris-
ing:

receiving, by at least one communication processor, a

paging message including an indicator indicating a
service type for transmission and/or reception of a
packet, from a master node that performs transmission
and/or reception of a packet with the electronic device
via cellular communication; and

activating, by the at least one communication processor,

an application processor based on performing a radio
resource connection (RRC) connection with the master
node, in response to identifying that the service type
included in the indicator corresponds to a predeter-
mined service type.

12. The method of claim 11, wherein the indicator
includes information included in network slice selection
assistance information (NSSAI) included in the paging
message.

13. The method of claim 11, wherein the indicator
includes a value included in a network slice and service type
(slice/service type (SST)) provided by a core network con-
nected to the master node.

14. The method of claim 11, wherein the indicator
includes a value included in a network slice and service type
(SST) of a home public land mobile network (HPLMN)
provided by a core network connected to the master node.

15. The method of claim 11, wherein the activating the
application processor comprises:

identifying a protocol data unit (PDU) session identifica-

tion (PDU session ID) included in the paging message;
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identifying a service type corresponding to the PDU
session ID; and

activating the application processor based on performing
radio resource connection (RRC) connection with the
master node, in response to identifying that the service
type corresponds to the predetermined service type.

16. The method of claim 11, further comprising:

transmitting, by the at least one communication processor,
an interrupt signal to the application processor to
activate the application processor;

receiving, by the application processor, the interrupt sig-
nal transmitted from the at least one communication
processor, based on the at least one communication
processor and the master node performing the RRC
connection; and

performing, by the application processor, activation to
process user packet data in response to reception of the
interrupt signal.
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17. The method of claim 11, further comprising:
activating, by the at least one communication processor,
the application processor, and transmitting a request
signal for increasing a drive frequency of the applica-
tion processor to the application processor.
18. The method of claim 17, further comprising:
receiving, by the application processor in a state in which
activation is complete, user packet data transmitted
after RRC connection with the master node is com-
plete, from the at least one communication processor;
and
processing, by the application processor, the user packet
data by operating at the increased drive frequency.
19. The method of claim 11, wherein the predetermined
service type includes ultra-reliable and low latency commu-
nication (URLLC) or vehicle to everything (V2X).
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