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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present disclosure relates to a technology that selects a communication protocol by an electronic device.

2. Background of the Invention

[0002] An electronic device such as a smartphone supports a cellular network such as third generation (3G) or long
term evolution (LTE). In recent years, there has been a growing interest in a communication protocol that uses a signal
within an unlicensed band to improve communication performance without the cost for purchasing a frequency. For
example, LTE-Wi-Fi aggregation (LWA), multipath transmission control protocol (TCP) (MPTCP), smart bonding, and
the like that use a signal received from a cellular network and a signal received from a Wi-Fi access point (AP) have
been studied. In addition, licensed-assisted access (LAA) using LTE, LTE-unlicensed (LTE-U), and the like that use a
signal within a licensed band and a signal within the unlicensed band, which are received from the cellular network, have
been studied.
[0003] The above information is presented as background information only to assist with an understanding of the
present disclosure. No determination has been made, and no assertion is made, as to whether any of the above might
be applicable as prior art with regard to the present disclosure. US201621948 discloses a user equipment assisted
handover between licensed and unlicensed frequency bands. The method includes determining, at a user equipment,
a set of licensed and unlicensed frequency bands that are available for wireless communication. The method also
includes selecting, at the user equipment, a first subset of the set as targets for a handover involving at least one
unlicensed frequency band.
[0004] WO2016062666 discloses an electronic device which determines for each of a plurality of possible carriers, a
measurement of transmission energy and for each carrier having a measured transmission energy greater than a pre-
determined threshold, assigns a certain priority taking into account also other factors such as its geographical location;
the electronic device selects a carrier for communication based on on the assigned priority values.

SUMMARY OF THE INVENTION

[0005] The present invention is defined in the appended set of claims.
[0006] The communication protocol using signals within the licensed band and the unlicensed band may be restrictedly
used due to a characteristic of the unlicensed band. For example, efficiency of communication using the signal within
the unlicensed band may increase or decrease depending on a state of a relay device (e.g., a small cell or a Wi-Fi AP).
For another example, efficiency of communication using the signal within the unlicensed band may increase or decrease
depending on a state of an electronic device (e.g., in device coexistence or interference).
[0007] Aspects of the present disclosure are to address at least the above-mentioned problems and/or disadvantages
and to provide at least the advantages described below. Accordingly, an aspect of the present disclosure is to improve
communication efficiency of an electronic device supporting various communication protocols using a signal within an
unlicensed band.
[0008] In accordance with an aspect of the present disclosure, an electronic device is provided. The electronic device
includes one or more antennas that resonate within a licensed band and an unlicensed band, a first communication
circuit electrically connected with at least part of the one or more antennas and processing a long term evolution (LTE)
signal, a second communication circuit electrically connected with at least part of the one or more antennas and processing
a Wi-Fi signal, and a processor electrically connected with the first communication circuit and the second communication
circuit. The processor is configured to obtain first data indicating a state of a first channel corresponding to a first
communication protocol associated with a first LTE signal within the licensed band and a second LTE signal within the
unlicensed band, obtain second data indicating a state of a second channel corresponding to a second communication
protocol associated with the first LTE signal within the licensed band and the Wi-Fi signal within the unlicensed band,
select at least one communication protocol of the first communication protocol or the second communication protocol
based on the first data and the second data, and perform communication through a communication circuit, which cor-
responds to the selected at least one communication protocol, of the first communication circuit and the second com-
munication circuit using the selected at least one communication protocol.
[0009] In accordance with another aspect of the present disclosure, an electronic device is provided. The electronic
device includes a first communication interface configured to support a licensed band and an unlicensed band, a second
communication interface configured to support the unlicensed band without supporting the licensed band, and a proc-
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essor. The processor is configured to verify a first communication protocol available by the first communication interface
or the second communication interface, verify a second communication protocol available by a communication network
connected with a corresponding communication interface of the first communication interface or the second communi-
cation interface, verify first attribute information associated with a first channel corresponding to the first communication
protocol, verify second attribute information associated with a second channel corresponding to the second communi-
cation protocol, and determine a protocol, which is to be active with respect to the unlicensed band, of the first commu-
nication protocol or the second communication protocol based on the first attribute information and the second attribute
information.
[0010] In accordance with another aspect of the present disclosure, an electronic device is provided. The electronic
device includes one or more antenna elements that resonate within a licensed band and an unlicensed band and at
least one processor including a first communication circuit electrically connected with at least part of the one or more
antennas elements and processing an LTE signal and a second communication circuit electrically connected with at
least part of the one or more antennas elements and processing a Wi-Fi signal. The at least one processor may be
configured to perform communication depending on communication protocols including one or more communication
protocols associated with an LTE signal within the licensed band and an LTE signal within the unlicensed band and one
or more communication protocols associated with an LTE signal within the licensed band and a Wi-Fi signal within the
unlicensed band, obtain data associated with states of channels corresponding to the communication protocols, select
at least one communication protocol of the communication protocols based on the data associated with the states of
the channels, and perform communication using the at least one communication protocol.
[0011] In accordance with another aspect of the present disclosure, a method is provided. The method includes
obtaining first data indicating a state of a first channel corresponding to a first communication protocol associated with
a first LTE signal within a licensed band and a second LTE signal within an unlicensed band and second data indicating
a state of a second channel corresponding to a second communication protocol associated with the first LTE signal
within the licensed band and a Wi-Fi signal within the unlicensed band, selecting at least one communication protocol
of the first communication protocol or the second communication protocol based at least on the first data and the second
data, and performing communication through a corresponding communication circuit of first communication circuit and
second communication circuit using the selected at least one communication protocol.
[0012] In accordance with another aspect of the present disclosure, a computer-readable recording medium has stored
thereon instructions, when executed by at least one processor included in an electronic device, for performing a method
is provided. The method includes obtaining first data indicating a state of a first channel corresponding to a first com-
munication protocol associated with a first LTE signal within a licensed band and a second LTE signal within an unlicensed
band and second data indicating a state of a second channel corresponding to a second communication protocol asso-
ciated with the first LTE signal within the licensed band and a Wi-Fi signal within the unlicensed band, selecting at least
one communication protocol of the first communication protocol or the second communication protocol based at least
on the first data and the second data, and performing communication through a corresponding communication circuit
of first communication circuit and second communication circuit using the selected at least one communication protocol.
[0013] Other aspects, advantages, and salient features of the disclosure will become apparent to those skilled in the
art from the following detailed description, which, taken in conjunction with the annexed drawings, discloses various
embodiments of the present disclosure.
[0014] According to various embodiments of the present disclosure, communication efficiency of an electronic device
may be improved by selecting at least one communication protocol, the performance of which is good based on wireless
environment states of protocols, from among a plurality of communication protocols that are available to one electronic
device.
[0015] Besides, a variety of effects directly or indirectly understood through this disclosure may be provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The above and other aspects, features, and advantages of certain embodiments of the present disclosure will
be more apparent from the following description taken in conjunction with the accompanying drawings, in which:

FIG. 1 illustrates an operating environment of an electronic device according to an embodiment of the present
disclosure;
FIG. 2 is a block diagram illustrating a configuration of an electronic device according to an embodiment of the
present disclosure;
FIG. 3 is a block diagram illustrating a configuration of an electronic device according to an embodiment of the
present disclosure;
FIG. 4 is a flowchart for describing a communication scheme setting method of an electronic device according to
an embodiment of the present disclosure;
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FIG. 5 is a flowchart for describing a communication scheme setting method of an electronic device according to
an embodiment of the present disclosure;
FIG. 6 is a flowchart for describing a communication scheme setting method of an electronic device according to
an embodiment of the present disclosure;
FIG. 7 is a flowchart for describing a communication scheme setting method of an electronic device according to
an embodiment of the present disclosure;
FIG. 8 is a flowchart for describing a communication scheme setting method of an electronic device according to
an embodiment of the present disclosure;
FIG. 9 is a view for describing an example operation of an electronic device according to an embodiment of the
present disclosure;
FIG. 10 is a flowchart for describing a communication scheme setting method of an electronic device according to
an embodiment of the present disclosure; and
FIG. 11 is a flowchart for describing a communication scheme setting method of an electronic device according to
an embodiment of the present disclosure.

[0017] Throughout the drawings, it should be noted that like reference numbers are used to depict the same or similar
elements, features, and structures.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE PRESENT INVENTION

[0018] The following description with reference to accompanying drawings is provided to assist in a comprehensive
understanding of various embodiments of the present disclosure as defined by the claims and their equivalents. It includes
various specific details to assist in that understanding but these are to be regarded as merely exemplary. Accordingly,
those of ordinary skill in the art will recognize that various changes and modifications of the various embodiments
described herein can be made without departing from the scope of the present disclosure. In addition, descriptions of
well-known functions and constructions may be omitted for clarity and conciseness.
[0019] The terms and words used in the following description and claims are not limited to the bibliographical meanings,
but, are merely used by the inventor to enable a clear and consistent understanding of the present disclosure. Accordingly,
it should be apparent to those skilled in the art that the following description of various embodiments of the present
disclosure is provided for illustration purposes only and not for the purpose of limiting the present disclosure as defined
by the appended claims and their equivalents.
[0020] It is to be understood that the singular forms "a," "an," and "the" include plural referents unless the context
clearly dictates otherwise. Thus, for example, reference to "a component surface" includes reference to one or more of
such surfaces.
[0021] In this disclosure, the expressions "have," "may have," "include," and "comprise," or "may include" and "may
comprise" used herein indicate existence of corresponding features (e.g., elements such as numeric values, functions,
operations, or components) but do not exclude presence of additional features.
[0022] In this disclosure, the expressions "A or B," "at least one of A or/and B," or "one or more of A or/and B," and
the like may include any and all combinations of one or more of the associated listed items. For example, the term "A
or B," "at least one of A and B," or "at least one of A or B" may refer to all of the case (1) where at least one A is included,
the case (2) where at least one B is included, or the case (3) where both of at least one A and at least one B are included.
[0023] The terms, such as "first," "second," and the like used in this disclosure may be used to refer to various elements
regardless of the order and/or the priority and to distinguish the relevant elements from other elements, but do not limit
the elements. For example, "a first user device" and "a second user device" indicate different user devices regardless
of the order or priority. For example, without departing the scope of the present disclosure, a first element may be referred
to as a second element, and similarly, a second element may be referred to as a first element.
[0024] It will be understood that when an element (e.g., a first element) is referred to as being "operatively or commu-
nicatively coupled with/to" or "connected to" another element (e.g., a second element), it may be directly coupled with/to
or connected to the other element or an intervening element (e.g., a third element) may be present. In contrast, when
an element (e.g., a first element) is referred to as being "directly coupled with/to" or "directly connected to" another
element (e.g., a second element), it should be understood that there is no intervening element (e.g., a third element).
[0025] According to the situation, the expression "configured to" used in this disclosure may be used as, for example,
the expression "suitable for," "having the capacity to," "designed to," "adapted to," "made to," or "capable of." The term
"configured to" must not mean only "specifically designed to" in hardware. Instead, the expression "a device configured
to" may mean that the device is "capable of’ operating together with another device or other components. For example,
a "processor configured to (or set to) perform A, B, and C" may mean a dedicated processor (e.g., an embedded proc-
essor) for performing a corresponding operation or a generic-purpose processor (e.g., a central processing unit (CPU)
or an application processor) which performs corresponding operations by executing one or more software programs
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which are stored in a memory device.
[0026] All the terms used herein, which include technical or scientific terms, may have the same meaning that is
generally understood by a person skilled in the art. It will be further understood that terms, which are defined in a dictionary
and commonly used, should also be interpreted as is customary in the relevant related art and not in an idealized or
overly formal unless expressly so defined in various embodiments of this disclosure. In some cases, even if terms are
terms which are defined in this disclosure, they may not be interpreted to exclude embodiments of this disclosure.
[0027] An electronic device according to various embodiments of this disclosure may include at least one of, for
example, smartphones, tablet personal computers (PCs), mobile phones, video telephones, electronic book readers,
desktop PCs, laptop PCs, netbook computers, workstations, servers, personal digital assistants (PDAs), portable mul-
timedia players (PMPs), motion picture experts group (MPEG-1 or MPEG-2) audio layer 3 (MP3) players, mobile medical
devices, cameras, or wearable devices. According to various embodiments, the wearable device may include at least
one of an accessory type (e.g., watches, rings, bracelets, anklets, necklaces, glasses, contact lens, or head-mounted-
devices (HMDs), a fabric or garment-integrated type (e.g., an electronic apparel), a body-attached type (e.g., a skin pad
or tattoos), or a bio-implantable type (e.g., an implantable circuit).
[0028] According to various embodiments, the electronic device may be a home appliance. The home appliances may
include at least one of, for example, televisions (TVs), digital versatile disc (DVD) players, audios, refrigerators, air
conditioners, cleaners, ovens, microwave ovens, washing machines, air cleaners, set-top boxes, home automation
control panels, security control panels, TV boxes (e.g., Samsung HomeSyncTM, Apple TVTM, or Google TVTM), game
consoles (e.g., XboxTM or PlayStationTM), electronic dictionaries, electronic keys, camcorders, electronic picture frames,
and the like.
[0029] According to another embodiment, an electronic device may include at least one of various medical devices
(e.g., various portable medical measurement devices (e.g., a blood glucose monitoring device, a heartbeat measuring
device, a blood pressure measuring device, a body temperature measuring device, and the like), a magnetic resonance
angiography (MRA), a magnetic resonance imaging (MRI), a computed tomography (CT), scanners, and ultrasonic
devices), navigation devices, global navigation satellite system (GNSS), event data recorders (EDRs), flight data re-
corders (FDRs), vehicle infotainment devices, electronic equipment for vessels (e.g., navigation systems and gyrocom-
passes), avionics, security devices, head units for vehicles, industrial or home robots, automatic teller’s machines (ATMs),
points of sales (POSs) of stores, or internet of things (e.g., light bulbs, various sensors, electric or gas meters, sprinkler
devices, fire alarms, thermostats, street lamps, toasters, exercise equipment, hot water tanks, heaters, boilers, and the
like).
[0030] According to an embodiment, the electronic device may include at least one of parts of furniture or build-
ings/structures, electronic boards, electronic signature receiving devices, projectors, or various measuring instruments
(e.g., water meters, electricity meters, gas meters, or wave meters, and the like). According to various embodiments,
the electronic device may be one of the above-described devices or a combination thereof. An electronic device according
to an embodiment may be a flexible electronic device. Furthermore, an electronic device according to an embodiment
of this disclosure may not be limited to the above-described electronic devices and may include other electronic devices
and new electronic devices according to the development of technologies.
[0031] Hereinafter, electronic devices according to various embodiments will be described with reference to the ac-
companying drawings. In this disclosure, the term "user" may refer to a person who uses an electronic device or may
refer to a device (e.g., an artificial intelligence electronic device) that uses the electronic device.
[0032] FIG. 1 illustrates an operating environment of an electronic device according to an embodiment of the present
disclosure.
[0033] Referring to FIG. 1, an electronic device 100 according to an embodiment may be a mobile device that a user
utilizes. The electronic device 100 may be referred to as a "mobile device," a "mobile terminal," "user equipment (UE),"
or the like.
[0034] The electronic device 100 according to an embodiment may communicate with an external device (e.g., a base
station 102, a small cell 103, a first Wi-Fi access point (AP) 104, or a second Wi-Fi AP 106) within a licensed band and
an unlicensed band. For example, the electronic device 100 may communicate using one or more communication
protocols of long term evolution (LTE), licensed-assisted access (LAA) using LTE, LTE-unlicensed (LTE-U), LTE-Wi-Fi
aggregation (LWA), LTE wireless local area network (WLAN) integration with Internet protocol security tunnel (LWIP),
multipath TCP (MPTCP), or smart bonding. The electronic device 100 may support various communication protocols
that simultaneously use the licensed band and the unlicensed band, in addition to the above-described communication
protocols. After anchoring in an LTE channel using the licensed band, the electronic device 100 may perform commu-
nication depending on the above-described communication protocols by adding a channel using the unlicensed band.
According to an embodiment, the electronic device 100 may select a part of the above-described communication protocols
and may perform communication depending on the selected communication protocol.
[0035] According to an embodiment, the electronic device 100 may communicate with the base station 102 (or an
evolved node B (eNB)) connected with an evolved packet core (EPC) 101 being a core network. The electronic device
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100 may perform communication through the base station 102 in an LTE scheme. In this case, the electronic device
100 may communicate with the base station 102 within the licensed band.
[0036] According to an embodiment, the electronic device 100 may communicate with the small cell 103 connected
with the base station 102. The electronic device 100 may perform communication through the small cell 103 in an LAA
scheme or an LTE-U scheme. For example, the electronic device 100 may receive a signal of the licensed band (e.g.,
1.8 GHz) and a signal of the unlicensed band (e.g., 5 GHz) from the small cell 103. Herein, each of the signal of the
licensed band and the signal of the unlicensed band may be a signal based on an LTE standard. The electronic device
100 may anchor in a primary cell (PCell) of the licensed band and may perform communication in an LAA scheme or
an LTE-U scheme by adding a secondary cell (SCell) of the unlicensed band.
[0037] According to an embodiment, the electronic device 100 may communicate with the first Wi-Fi AP 104. The
electronic device 100 may perform communication through the first Wi-Fi AP 104 in a Wi-Fi scheme. In this case, the
electronic device 100 may perform communication through the base station 102 and the first Wi-Fi AP 104 in an LWA
scheme. For example, the electronic device 100 may aggregate the licensed band used for LTE communication with
the base station 102 and the unlicensed band used for Wi-Fi communication with the first Wi-Fi AP 104. The first Wi-Fi
AP 104 used for the LWA scheme may be connected with the base station 102.
[0038] According to an embodiment, the electronic device 100 may perform communication through the base station
102 and the first Wi-Fi AP 104 in a smart bonding scheme. For example, the electronic device 100 may aggregate the
licensed band used for LTE communication with the base station 102 and the unlicensed band used for Wi-Fi commu-
nication with the first Wi-Fi AP 104 at an application level.
[0039] According to an embodiment, the electronic device 100 may perform communication in an LWIP scheme. For
example, the electronic device 100 may aggregate the licensed band used for LTE communication with the base station
102 and the unlicensed band used for Wi-Fi communication with the first Wi-Fi AP 104 at an Internet protocol level.
[0040] According to an embodiment, the electronic device 100 may communicate with the second Wi-Fi AP 106. The
electronic device 100 may perform communication through the second Wi-Fi AP 106 in the Wi-Fi scheme. In this case,
the electronic device 100 may perform communication through the base station 102 and the second Wi-Fi AP 106 in
the MPTCP scheme. For example, the electronic device 100 may aggregate the licensed band used for LTE communi-
cation with the base station 102 and the unlicensed band used for Wi-Fi communication with the second Wi-Fi AP 106
at a TCP level. The second Wi-Fi AP 106 used for the MPTCP scheme may be connected with an MPTCP proxy server 105.
[0041] As described above, the electronic device 100 may perform communication in various schemes such as LTE,
LAA, LTE-U, LWA, MPTCP, LWIP, and/or smart bonding. The electronic device 100 according to an embodiment may
select one or more schemes having high communication efficiency from various schemes such as LTE, LAA, LTE-U,
LWA, MPTCP, and/or smart bonding. Hereinafter, an operation of the electronic device 100 for selecting a part of various
communication schemes will be described in detail.
[0042] FIG. 2 is a block diagram illustrating a configuration of an electronic device according to an embodiment of the
present disclosure.
[0043] Referring to FIG. 2, an electronic device 200 may be a mobile device that a user utilizes. The electronic device
200 may be referred to as a "mobile device," a "mobile terminal," a "UE," or the like.
[0044] The electronic device 200 may include a first communication interface 210, a second communication interface
220, and a processor 230. The electronic device 200 illustrated in FIG. 2 may further include additional elements such
as an application processor, a memory, and a display in addition to the illustrated element. For example, the electronic
device 200 may further include a touch integrated circuit (IC), a camera, a microphone, a speaker, and/or a sensor.
[0045] The first communication interface 210 may support a licensed band and an unlicensed band. For example, the
first communication interface 210 may transmit an LTE signal within the licensed band and an LTE signal within the
unlicensed band. The first communication interface 210 may receive an LTE signal from an external relay device (e.g.,
the base station 102 or the small cell 103 of FIG. 1) and may transmit the received LTE signal to the processor 230.
[0046] The second communication interface 220 may not support the licensed band and may support the unlicensed
band. For example, the second communication interface 220 may transmit a Wi-Fi signal within the unlicensed band.
The second communication interface 220 may receive the Wi-Fi signal from an external relay device (e.g., the first Wi-
Fi AP 104 and the second Wi-Fi AP 106 of FIG. 1) and may transmit the received Wi-Fi signal to the processor 230.
[0047] The processor 230 may be electrically connected with the first communication interface 210 and the second
communication interface 220. According to an embodiment, the processor 230 may verify a first communication protocol,
which is available by the first communication interface 210 or the second communication interface 220 and a second
communication protocol available by a communication network connected with a corresponding communication interface
of the first communication interface 210 or the second communication interface 220. The first communication protocol
and the second communication protocol may be a communication protocol using the licensed band and the unlicensed
band. The first communication protocol and the second communication protocol may include at least a part of LTE, LAA,
LTE-U, LWA, MPTCP, LWIP, or smart bonding.
[0048] According to an embodiment, the processor 230 may verify first attribute information about a first channel
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corresponding to the first communication protocol and second attribute information about a second channel corresponding
to the second communication protocol. For example, the first attribute information may include information such as
received signal strength indication (RSSI), reference signal received power (RSRP), reference signal received quality
(RSRQ), signal to interference plus noise ratio (SINR), an available bandwidth, a distance from a relay device, a band
supported by the relay device, RSSI of the relay device, SINR of the relay device, the number of available relay devices,
an activation condition of a communication protocol, and/or traffic that is associated with the first channel. For example,
the second attribute information may include information such as RSSI, RSRP, RSRQ, SINR, an available bandwidth,
a distance from a relay device, a band supported by the relay device, RSSI and SINR of the relay device, the number
of available relay devices, an activation condition of a communication protocol, and/or traffic that is associated with the
second channel.
[0049] Herein, for example, the available bandwidth may indicate carrier aggregation capability and/or the number of
SCells that is associated with LTE, and may indicate whether channel bonding is supported and/or an available maximum
bandwidth that is associated with Wi-Fi. For example, the distance from the relay device may indicate a distance between
the electronic device 200 and a base station, a small cell, a Wi-Fi AP, or the like that is capable of being connected with
a terminal, and may estimate the distance from the relay device using GPS, control plane (CP) positioning, or the like.
For example, the band supported by the relay device may indicate a frequency band (e.g., 2.4 GHz or 5 GHz) that a Wi-
Fi AP supports. For example, RSSI and SINR of the relay device may be a value that indicates channel quality of the
relay device connectable to the electronic device 200. For example, the number of available relay devices may indicate
the maximum number of relay devices or the maximum number of SCells, which is connectable to the electronic device
200. For example, the activation condition of the communication protocol may indicate a ratio in which a bandwidth of
a PCell is saturated, data traffic of the PCell, or the like.
[0050] According to an embodiment, the processor 230 may verify attribute information associated with the electronic
device 200. For example, the processor 230 may verify a mode in which the electronic device 200 determines a com-
munication protocol. For example, the electronic device 200 may determine the communication protocol in a preference
mode, a performance mode, a power saving mode, or the like. For example, third attribute information may include data
indicating at least one of a communication protocol supported by an electronic device, moving speed of an electronic
device, whether handover is supported, a battery level, a hot spot provided by an electronic device, and a ratio of uplink
traffic to downlink traffic.
[0051] According to an embodiment, the processor 230 may verify attribute information associated with states of a
first network connected through the first channel and a second network connected through the second channel. For
example, the processor 230 may verify the states of the first network and the second network in real time.
[0052] According to an embodiment, the processor 230 may determine a protocol, which is to be active with respect
to an unlicensed band, of the first communication protocol or the second communication protocol based on the first
attribute information and the second attribute information. For example, if the first attribute information satisfies a specified
condition, the processor 230 may determine the first communication protocol as the protocol to be active with respect
to the unlicensed band. For another example, if the second attribute information satisfies the specified condition, the
processor 230 may determine the second communication protocol as the protocol to be active with respect to the
unlicensed band. In detail, an operation of determining a protocol using the first attribute information and the second
attribute information will be described with reference to FIG. 7. The processor 230 may allow communication to be
performed using the determined protocol or a combination of protocols, and may perform an operation for notifying a
base station of the determined protocol or the combination of protocols. The processor 230 may determine the protocol
to be active with respect to the unlicensed band, periodically or if a specified event occurs.
[0053] According to an embodiment, the processor 230 may determine the protocol, which is to be active with respect
to the unlicensed band, of the first communication protocol or the second communication protocol based on attribute
information associated with the electronic device 200. The processor 230 may determine the protocol to be active in a
manner changed depending on a mode of the electronic device 200. The operation of determining the protocol to be
active depending on the mode of the electronic device 200 will be described with reference to FIG. 8.
[0054] According to an embodiment, the processor 230 may determine the protocol, which is to be active with respect
to the unlicensed band, of the first communication protocol or the second communication protocol based on attribute
information associated with a state of a network. The processor 230 may set the protocol to be active or the combination
of protocols while considering the state of the network in real time.
[0055] According to an embodiment, in the case where the first communication protocol is active, the processor 230
may control the unlicensed band using the first communication interface 210. In the case where the second communication
protocol is active, the processor 230 may control the unlicensed band using the second communication interface 220.
The unlicensed band may include a first frequency band and a second frequency band. For example, the first frequency
band may be 5 GHz, and the second frequency band may be 2.4 GHz. The processor 230 may control the first frequency
band using the first communication interface 210 and may control the second frequency band using the second com-
munication interface 220.
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[0056] The electronic device 200 may perform an operation, which is to be described below in detail, depending on a
determination of the protocol to be active.
[0057] For example, while performing communication in an LTE-U or LAA scheme, the electronic device 200 may
allow a Wi-Fi protocol to be active. In this case, the electronic device 200 may report a channel quality indicator (CQI)
report of "0" to a small cell connected with the electronic device 200. As a result, the electronic device 200 may guide
a base station such that the base station does not transmit traffic to the SCell.
[0058] For another example, while performing communication in an LWA scheme, the electronic device 200 may allow
the electronic device 200 to be connected with LAA, LTE-U or a general Wi-Fi AP. In this case, the electronic device
200 may provide a notification that a connection with an LWA Wi-Fi AP (e.g., the first Wi-Fi AP 104 of FIG. 1) is ended,
by transmitting a WLANConnectionStatusReport-r13-IEs ("failurelnternal"), which is based on a Release-13 standard,
to the PCell. Here, the "failurelnternal" may be used to end the connection with the LWA Wi-Fi AP, by a user selection
or another reason.
[0059] For another example, while performing communication in a Wi-Fi scheme, the electronic device 200 may allow
the LAA or LTE-U protocol to be active. In this case, the electronic device 200 may transmit a message indicating to
support LAA or LTE-U through UE capability, and may report the CQI report of an LTE-U SCell of a value greater than
"0." As a result, the electronic device 200 may guide the base station such that the base station does transmit traffic to
the SCell.
[0060] For another example, the electronic device 200 may perform communication, which is capable of satisfying
quality information, using a part of communication protocols to be active depending on a data service request of a plurality
of applications having different quality information (e.g., quality of experience (QoE)). For another example, the electronic
device 200 may determine the communication protocol to be active, based on priorities of the different quality information.
For example, the electronic device 200 may verify the highest quality information (e.g., on a QoE level) of pieces of
quality information and may determine a communication protocol, which is capable of supporting the verified highest
quality information, as the communication protocol to be active.
[0061] According to an embodiment, the electronic device 200 may further include a memory (not illustrated) in which
a plurality of applications are stored, and the processor 230 may verify quality information associated with each of the
plurality of applications and may determine a protocol, which is to be active with respect to the unlicensed band, of the
first communication protocol or the second communication protocol based on the quality information. For example,
communication quality that each of the plurality of applications requires may be different. The processor 230 may
determine a communication protocol, which satisfies communication quality that the executed application requires, of
the first communication protocol or the second communication protocol as the communication protocol to be active with
respect to the unlicensed band.
[0062] FIG. 3 is a block diagram illustrating a configuration of an electronic device according to an embodiment of the
present disclosure.
[0063] Referring to FIG. 3, an electronic device 300 may be a mobile device that a user utilizes. The electronic device
300 may be referred to as a "mobile device," a "mobile terminal," a "UE," or the like.
[0064] The electronic device 300 may include a first antenna element 310, a second antenna element 320, a front
end module (FEM) 330, a communication module 340, and an application processor 350. The electronic device 300
illustrated in FIG. 3 may further include additional elements such as a memory and a display in addition to the illustrated
element. For example, the electronic device 300 may further include a touch integrated circuit (IC), a camera, a micro-
phone, a speaker, various sensors, and the like.
[0065] The first antenna element 310 and the second antenna element 320 may be configured to resonate within a
licensed band and an unlicensed band, respectively. For example, the first antenna element 310 may be configured to
resonate within the licensed band, and the second antenna element 320 may be configured to resonate within the
unlicensed band. For another example, the first antenna element 310 may be configured to resonate within the licensed
band and the unlicensed band, and the second antenna element 320 may be configured to resonate within the unlicensed
band. For another example, the first antenna element 310 may be configured to resonate within the licensed band, and
the second antenna element 320 may be configured to resonate within the licensed band and the unlicensed band. For
another example, each of the first antenna element 310 and the second antenna element 320 may be configured to
resonate within the licensed band and the unlicensed band. The electronic device 300 may transmit or receive a signal
of the licensed band and a signal of the unlicensed band using the first antenna element 310 and the second antenna
element 320.
[0066] The electronic device 300 is illustrated in FIG. 3 as including two antenna elements. However, embodiments
are not limited thereto. For example, the electronic device 300 may include three or more antenna elements. For example,
the electronic device 300 may include four antenna elements. In this case, the electronic device 300 may transmit or
receive an LTE signal using two antenna elements, and may transmit or receive a Wi-Fi signal using the remaining two
antenna elements.
[0067] The FEM 330 may be electrically connected with the first antenna element 310 and the second antenna element
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320. The FEM 330 may process signals received through the first antenna element 310 and the second antenna element
320. The FEM 330 may process a signal received from the communication module 340. For example, the FEM 330 may
separate the received signal for each band, and may process the separated signal. The FEM 330 may amplify a signal
and may remove a noise from the signal.
[0068] The communication module 340 may be electrically connected with the FEM 330. The communication module
340 may be electrically connected with the first antenna element 310 and the second antenna element 320 through the
FEM 330. The communication module 340 may include a first communication circuit 341 and a second communication
circuit 342. In the present disclosure and the accompanying claims, the communication module 340 may be referred to
as a "processor" or a "communication processor." The first communication circuit 341 and the second communication
circuit 342 are illustrated in FIG. 3 as being included in the communication module 340. However, embodiments are not
limited thereto. For example, the first communication circuit 341 and the second communication circuit 342 may be
separate from the communication module 340 and may be interposed between the FEM 330 and the communication
module 340. The first communication circuit 341 and the second communication circuit 342 may be similar to the first
communication interface 210 and the second communication interface 220 illustrated in FIG. 2, respectively.
[0069] The first communication circuit 341 may process an LTE signal. The first communication circuit 341 may be a
modem configured to process the LTE signal. The first communication circuit 341 may process an LTE signal within the
licensed band and an LTE signal within the unlicensed band. Communication schemes such as LTE, LAA, LTE-U, and
the like may be implemented by the first communication circuit 341. The first communication circuit 341 may process
an LTE signal used in the communication schemes such as LWA, MPTCP, LWIP, smart bonding, and the like.
[0070] The second communication circuit 342 may process a Wi-Fi signal. The second communication circuit 342
may be a Wi-Fi module configured to process the Wi-Fi signal. The second communication circuit 342 may process the
Wi-Fi signal that is a signal within the unlicensed band. Communication schemes such as Wi-Fi, LWA, MPTCP, LWIP,
smart bonding, and the like may be implemented by the second communication circuit 342.
[0071] The first communication circuit 341 may be electrically connected with the second communication circuit 342.
In the case where the first communication circuit 341 is connected with the second communication circuit 342, the first
communication circuit 341 and/or the second communication circuit 342 may control the FEM 330 and may control
transmitting (Tx)/receiving (Rx) paths between the first communication circuit 341 and the FEM 330 and between the
second communication circuit 342 and the FEM 330.
[0072] The communication module 340 may perform communication using at least one of the first communication
circuit 341 and the second communication circuit 342 depending on one or more communication protocols (e.g., a first
communication protocol) associated with an LTE signal (e.g., a first LTE signal) within the licensed band and an LTE
signal (e.g., a second LTE signal) within the unlicensed band and one or more communication protocols (e.g., a second
communication protocol) associated with the LTE signal within the licensed band and a Wi-Fi signal within the unlicensed
band. Herein, one or more communication protocols associated with the LTE signal within the licensed band and the
LTE signal within the unlicensed band may include one or more communication protocols of LAA and LTE-U. One or
more communication protocols associated with the LTE signal within the licensed band and the Wi-Fi signal within the
unlicensed band may include one or more communication protocols of LWA, MPTCP, LWIP, and smart bonding.
[0073] According to an embodiment, the communication module 340 may obtain data (e.g., first data indicating a state
of the first channel and second data indicating a state of the second channel) associated with states of channels (e.g.,
the first channel corresponding to the first communication protocol and the second channel corresponding to the second
communication protocol) corresponding to communication protocols. For example, the data associated with the states
of channels may include data associated with at least one of RSSI, RSRP, RSRQ, SINR, an available bandwidth, a
distance from a relay device, a band that the relay device supports, RSSI of the relay device, SINR of the relay device,
the number of available relay devices, an activation condition of a communication protocol, or traffic. The communication
module 340 may verify the states of channels corresponding to the communication protocol, periodically or if a specified
event occurs.
[0074] According to an embodiment, the communication module 340 may obtain at least one of data associated with
the state of the electronic device 300 (or data indicating the state of the electronic device 300) and data associated with
a user of the electronic device 300 together with the data associated with the states of channels.
[0075] For example, the data associated with the state of the electronic device 300 may include data associated with
at least one of a communication protocol supported by the electronic device 300, a moving speed of the electronic device
300, support of handover, a battery level, states of elements included in the electronic device 300, a hot spot provided
by the electronic device 300, and a ratio of uplink traffic to downlink traffic. For example, the communication protocol
supported by the electronic device 300 may be verified based on information of a subscriber identification module (SIM)
card and a public land mobile network (PLMN) of a provider of the currently connected network. For example, the moving
speed of the electronic device 300, which is a physical moving speed of the electronic device 300, may be used to verify
the possibility of handover between a plurality of base stations or between small cells. For example, whether handover
is supported may indicate the possibility of handover between a small cell and a Wi-Fi AP. For example, data associated
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with the battery may indicate a battery level. For example, the states of elements included in the electronic device 300
may indicate whether an element such as the communication module 340, the application processor 350, or the like
wakes up (e.g., is active). For example, the data associated with a hot spot may be data associated with whether the
electronic device 300 provides a hot spot, and a frequency band of a hot spot that the electronic device 300 provides.
For example, the ratio of uplink traffic to downlink traffic may be data for comparing an amount of uplink data with an
amount of downlink data.
[0076] For example, the data associated with the user of the electronic device 300 may be data indicating a commu-
nication protocol that a user prefers. The data associated with the user of the electronic device 300 may indicate an
order of communication protocols that the user prefers.
[0077] According to an embodiment, the communication module 340 may select at least one communication protocol
of communication protocols based on the data associated with the states of channels. The communication module 340
may select a communication protocol corresponding to a channel in which the data associated with the states satisfies
a specified condition. For example, the communication module 340 may select a communication protocol, communication
efficiency of which is relatively high, of communication protocols. For example, the electronic device 300 may select a
communication protocol corresponding to a channel, RSSI, RSRP, RSRQ, and/or SINR of which is relatively high. For
another example, the communication module 340 may select a communication protocol corresponding to a channel with
little traffic, an available bandwidth of which is wide, in which a distance from a relay device is close, an RSSI and SINR
of the relay device are high, the number of available relay devices is great, or an activation condition of the communication
protocol is satisfied. A detailed embodiment in which a communication protocol is selected will be described with reference
to FIGS. 7 and 8 in detail.
[0078] According to an embodiment, the communication module 340 may select at least one communication protocol
of communication protocols based on the data associated with the states of channels and the data associated with the
state of the electronic device 300. For example, the communication module 340 may select at least one communication
protocol of communication protocols supported by the electronic device 300. For another example, the communication
module 340 may select a communication protocol suitable for the state of the electronic device 300 such as a moving
speed of the electronic device 300, support of handover, a battery level, states of elements included in the electronic
device 300, a hot spot provided by the electronic device 300, a ratio of uplink traffic to downlink traffic, or the like. In the
case where the moving speed of the electronic device 300 is higher than a specified value, the communication module
340 may select a communication protocol (e.g., LAA or LTE-U) that is easily handed over. The communication module
340 may select a communication protocol (e.g., LAA or LTE-U), which is easily handed over, of communication protocols.
In the case where a battery level is lower than a specified value, the communication module 340 may select a commu-
nication protocol (e.g., LWA, MPTCP, or smart bonding in the case where the application processor 350 of the electronic
device 300 wakes up) that consumes less battery power. In the case where an element of the electronic device 300
associated with the communication protocol wakes up, the communication module 340 may select the corresponding
communication protocol. In the case where the hot spot of the electronic device 300 is enabled, the communication
module 340 may select a communication protocol that does not use a frequency band of the hot spot. In the case where
the uplink traffic is greater than the downlink traffic, the communication module 340 may select the communication
protocol (e.g., LAA, LWA, MPTCP, LWIP, or smart bonding) supporting uplink. Other embodiments in which a commu-
nication protocol is selected will be described with reference to FIG. 8 in detail.
[0079] According to an embodiment, the communication module 340 may be configured to select at least one com-
munication protocol of communication protocols based on the data associated with states of communication protocols
and the data associated with the user of the electronic device 300. For example, the communication module 340 may
select at least one communication protocol of communication protocols based on the preference of the user.
[0080] According to an embodiment, the communication module 340 may verify one or more available communication
protocols of communication protocols based on the data associated with states of channels and may select at least one
communication protocol of the one or more available communication protocols based on at least one of data associated
with a state of a channel corresponding to the one or more available communication protocols, the data associated with
the state of the electronic device 300, and the data associated with the user of the electronic device 300. For example,
after selecting communication protocols that the electronic device 300 is capable of currently supporting, the communi-
cation module 340 may select a communication protocol, which has high efficiency, of the selected communication
protocols.
[0081] According to an embodiment, the communication module 340 may perform communication using at least one
communication protocol. The communication module 340 may perform communication using a communication circuit,
which supports the selected communication protocol, from among the first communication circuit 341 and the second
communication circuit 342. The communication module 340 may control another element in the electronic device 300
such that the communication is performed using the selected communication protocol.
[0082] According to an embodiment, the communication module 340 may transmit data to a relay device (e.g., the
base station 102, the small cell 103, the first Wi-Fi AP 104, or the second Wi-Fi AP 106 in FIG. 1) to perform the



EP 3 316 623 B1

11

5

10

15

20

25

30

35

40

45

50

55

communication using the selected communication protocol. For example, the communication module 340 may determine
a CQI to be transmitted to the relay device (e.g., the small cell 103 of FIG. 1) transmitting an LTE signal based on the
selected communication protocol. For example, in the case where LAA or LTE-U is not selected, the communication
module 340 may transmit a CQI report of "0" to the small cell 103. For another example, in the case where LAA or LTE-
U is selected, the communication module 340 may transmit the CQI report, which is higher than "0," to the small cell 103.
[0083] In addition, detailed operations performed by the electronic device 200 described with reference to FIG. 2 may
be performed by the electronic device 300.
[0084] The application processor 350 may be electrically connected with the communication module 340. At least a
part of operations described above as being performed by the communication module 340 may be performed by the
application processor 350. In the present disclosure and the accompanying claims, the application processor 350 may
be referred to as a "processor."
[0085] According to various embodiments, the electronic device 300 may estimate throughput that is expected in the
case where the electronic device 300 uses a communication protocol supported by the electronic device 300. Hereinafter,
an LAA throughput estimating method and a Wi-Fi throughput estimating method will be exemplarily described.
[0086] The electronic device 300 may expect LAA throughput. First of all, the electronic device 300 may calculate a
link quality (link quality estimator). The electronic device 300 may measure energy Esubcarrier of each subcarrier. The
subcarrier may include a pilot subcarrier and a normal subcarrier.
[0087] Next, the electronic device 300 may calculate an available resource (available cell resource estimator). The
electronic device 300 may determine whether a specific resource block (RB) is being used, using energy Esubcarrier
of the subcarrier. The electronic device 300 may calculate a ratio RIDLE of a resource block, which is being unused, to
the entire resource block.
[0088] Next, the electronic device 300 may estimate a modulation coding scheme (MCS) (link quality to MCS estimator).
The base station may determine the MCS that the electronic device 300 will use in downlink, and the base station may
determine the MCS using a channel state that the electronic device 300 transmits. In this case, since the electronic
device 300 reports the channel state of the electronic device 300 itself, the electronic device 300 may not know an
algorithm used by the base station. The electronic device 300 may continuously store the channel state, which the
electronic device 300 itself reports, and the MCS determined by the base station. The electronic device 300 may estimate
MCS, which the base station will select, based on the stored data.
[0089] Next, the electronic device 300 may calculate an occupancy of a channel (channel occupancy estimator). Since
the SCell of LAA uses an unlicensed band, the SCell of LAA may use the channel through listen before talk (LBT) in a
time division multiple access (TDMA) scheme, together with another SCell and a Wi-Fi AP. Accordingly, idle channel
time TIDLE may be measured by measuring the channel state during the total time TWINDOW.
[0090] Next, the electronic device 300 may estimate LAA throughput using the calculated value. An equation for
estimating the LAA throughput is as follows:

[0091] In above Equation 1, "α" (0 < α ≤ 1) may be a parameter for correcting a part, which is not capable of being
used, of an idle channel corresponding to TIDLE.
[0092] The electronic device 300 may expect Wi-Fi throughput. First of all, the electronic device 300 may calculate a
link quality (link quality estimator). The electronic device 300 may receive a beacon frame that the Wi-Fi AP periodically
transmits, and may measure strength of the received signal. The electronic device 300 may measure the received signal
strength (RSS) that is the strength of the received signal of the entire frame, or may measure per-subcarrier SNR.
[0093] Next, the electronic device 300 may estimate the MCS (link quality to MCS estimator). The MCS that the
electronic device 300 will use in downlink may be determined by an AP. Unlike LTE, the electronic device 300 may not
report the channel state of the electronic device 300 to the AP in Wi-Fi. The electronic device 300 may continuously
store the channel state of the electronic device 300 and MCS that the AP uses. The electronic device 300 may estimate
MCS, which is to be selected by the AP, based on the stored data.
[0094] Next, the electronic device 300 may calculate an occupancy of a channel (channel occupancy estimator). Since
the Wi-Fi uses the unlicensed band, the Wi-Fi may use the channel through LBT in a TDMA scheme together with
another SCell and another Wi-Fi AP. Accordingly, idle channel time TIDLE may be measured by measuring the channel
state during the total time TWINDOW.
[0095] Next, the electronic device 300 may finally estimate Wi-Fi throughput using the calculated value. An equation
for estimating the Wi-Fi throughput is as follows:
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[0096] In above Equation 2, "α" (0 < α ≤ 1) may be a parameter for correcting a part, which is not capable of being
used, of an idle channel corresponding to TIDLE.
[0097] FIG. 4 is a flowchart for describing a communication scheme setting method of an electronic device, according
to an embodiment of the present disclosure.
[0098] Hereinafter, it is assumed that the electronic device 100 of FIG. 1, the electronic device 200 of FIG. 2, or the
electronic device 300 of FIG. 3 performs a process of FIG. 4. In addition, in details of FIG. 4, it is understood that an
operation described as being performed by an electronic device is controlled by the processor 230 of the electronic
device 200, the communication module 340 of the electronic device 300, or the application processor 350 of the electronic
device 300.
[0099] Referring to FIG. 4, in operation 410, the electronic device may verify a first communication protocol that is
available by a first communication interface or a second communication interface. In operation 420, the electronic device
may verify the second communication protocol that is available by a communication network connected with a corre-
sponding communication interface of the first communication interface or the second communication interface. For
example, the first communication protocol and the second communication protocol may be a communication protocol
using a licensed band and an unlicensed band. For example, the first communication protocol and the second commu-
nication protocol may include at least a part of LTE, LAA, LTE-U, LWA, LWIP, MPTCP, and smart bonding.
[0100] Operation 410 and operation 420 are illustrated in FIG. 4 as being sequentially performed. However, embod-
iments are not limited thereto. For example, operation 410 and operation 420 may be performed at the same time or
may be performed in a reverse sequence.
[0101] In operation 430, the electronic device may verify first attribute information about a first channel corresponding
to the first communication protocol and second attribute information about a second channel corresponding to the second
communication protocol. For example, the first attribute information may include information such as RSSI, RSRP,
RSRQ, SINR, an available bandwidth, a distance from a relay device, a band supported by the relay device, RSSI of
the relay device, SINR of the relay device, the number of available relay devices, an activation condition of a commu-
nication protocol, and/or traffic that is associated with the first channel. For example, the second attribute information
may include information such as RSSI, RSRP, RSRQ, SINR, an available bandwidth, a distance from a relay device, a
band supported by the relay device, RSSI of the relay device, SINR of the relay device, the number of available relay
devices, an activation condition of a communication protocol, and/or traffic that is associated with the second channel.
[0102] In operation 440, the electronic device may determine a protocol, which is to be active with respect to an
unlicensed band, of the first communication protocol or the second communication protocol based on the first attribute
information and the second attribute information. For example, if the first attribute information satisfies a specified
condition, the electronic device may determine the first communication protocol as the protocol to be active with respect
to the unlicensed band. If the second attribute information satisfies the specified condition, the electronic device may
determine the second communication protocol as the protocol to be active with respect to the unlicensed band. The
electronic device may allow communication to be performed using the determined protocol or a combination of protocols,
and may perform an operation for notifying a base station of the determined protocol or the combination of protocols.
The electronic device may determine the protocol to be active with respect to the unlicensed band, periodically or if a
specified event occurs.
[0103] FIG. 5 is a flowchart for describing a communication scheme setting method of an electronic device according
to an embodiment of the present disclosure.
[0104] Hereinafter, it is assumed that the electronic device 100 of FIG. 1, the electronic device 200 of FIG. 2, or the
electronic device 300 of FIG. 3 performs a process of FIG. 5. In addition, in details of FIG. 5, it is understood that an
operation described as being performed by an electronic device is controlled by the processor 230 of the electronic
device 200, the communication module 340 of the electronic device 300, or the application processor 350 of the electronic
device 300.
[0105] Referring to FIG. 5, in operation 510, the electronic device may obtain data associated with states of commu-
nication protocols supported by the electronic device. For example, the electronic device may obtain data associated
with at least one of RSSI, RSRP, RSRQ, SINR, an available bandwidth, a distance from a relay device, a band that the
relay device supports, RSSI of the relay device, SINR of the relay device, the number of available relay devices, an
activation condition of a communication protocol, or traffic that is associated with each of the communication protocols.
The electronic device may obtain data associated with a state of the electronic device and/or data associated with a
user of the electronic device. The electronic device may obtain the above-described data, periodically or when a specified
event occurs.



EP 3 316 623 B1

13

5

10

15

20

25

30

35

40

45

50

55

[0106] In operation 520, the electronic device may select at least one of communication protocols based on the obtained
data. For example, the electronic device may select a communication protocol, the efficiency of which is relatively high,
from among communication protocols such as LAA, LTE-U, LWA, LWIP, MPTCP, and/or smart bonding based on the
obtained data.
[0107] In operation 530, the electronic device may perform communication using the selected communication protocol.
The electronic device may control elements included in the electronic device to perform the communication using the
selected communication protocol, and may transmit data (e.g., CQI report) associated with a relay device that commu-
nicates with the electronic device.
[0108] FIG. 6 is a flowchart for describing a communication scheme setting method of an electronic device according
to an embodiment of the present disclosure.
[0109] Hereinafter, it is assumed that the electronic device 100 of FIG. 1, the electronic device 200 of FIG. 2, or the
electronic device 300 of FIG. 3 performs a process of FIG. 6. In addition, in details of FIG. 6, it is understood that an
operation described as being performed by an electronic device is controlled by the processor 230 of the electronic
device 200, the communication module 340 of the electronic device 300, or the application processor 350 of the electronic
device 300.
[0110] Referring to FIG. 6, in operation 610, the electronic device may verify communication protocols supported by
the electronic device. If the electronic device is powered up, the electronic device may perform operation 610. The
electronic device may scan a base station, a small cell, and a Wi-Fi AP, which are in the vicinity of the electronic device,
periodically or when a specified event occurs. For example, the communication protocols may include one or more
communication protocols associated with an LTE signal within a licensed band and an LTE signal within an unlicensed
band and one or more communication protocols associated with an LTE signal within the licensed band and a Wi-Fi
signal within the unlicensed band.
[0111] In operation 620, the electronic device may obtain data associated with states of communication protocols.
The electronic device may obtain data associated with states of channels corresponding to communication protocols
verified in operation 610. The electronic device may obtain data associated with a state of the electronic device and/or
data associated with a user of the electronic device. The electronic device may obtain the above-described data, peri-
odically or when a specified event (e.g., a user input) occurs.
[0112] In operation 630, the electronic device may set an enable bit of each of communication protocols based on at
least a part of the data obtained in operation 620. The electronic device may set an enable bit of a communication
protocol, in which the obtained data satisfies a specified condition, to "1," and may set an enable bit of a communication
protocol, in which the obtained data does not satisfy the specified condition, to "0." An embodiment of operation 630 will
be described with reference to FIG. 7 in detail.
[0113] In operation 640, the electronic device may select at least one of enabled communication protocols. The
electronic device may select at least one of communication protocols having enable bit of "1" based on at least a part
of the data obtained in operation 620. An embodiment of operation 640 will be described with reference to FIG. 8 in detail.
[0114] In operation 650, the electronic device may perform communication using the selected communication protocol.
The electronic device may control elements included in the electronic device to perform the communication using the
selected communication protocol, and may transmit data associated with a relay device that communicates with the
electronic device.
[0115] FIG. 7 is a flowchart for describing a communication scheme setting method of an electronic device according
to an embodiment of the present disclosure.
[0116] Hereinafter, it is assumed that the electronic device 100 of FIG. 1, the electronic device 200 of FIG. 2, or the
electronic device 300 of FIG. 3 performs a process of FIG. 7. In addition, in details of FIG. 7, it is understood that an
operation described as being performed by an electronic device is controlled by the processor 230 of the electronic
device 200, the communication module 340 of the electronic device 300, or the application processor 350 of the electronic
device 300.
[0117] According to an embodiment, if data associated with a state of one channel of channels satisfies one or more
specified conditions, the electronic device may determine a communication protocol corresponding to the one channel
as an available communication protocol. The electronic device may determine the available communication protocol by
performing operations 710, 720, 730, 740, 750, and 760 illustrated in FIG. 7. The electronic device may repeatedly
perform operations 710, 720, 730, 740, 750, and 760 on a plurality of communication protocols and may set an enable
bit of each of a plurality of communication protocols.
[0118] Referring to FIG. 7, in operation 710, the electronic device may determine an availability of the communication
protocol. For example, the electronic device may determine the availability of the communication protocol based on
information stored in an SIM card and PLMN of a currently connected network provider. For another example, the
electronic device may determine an availability of LTE-U or LAA at a current location of the electronic device using GPS
and CP positioning. For another example, the electronic device may transmit a UE capability, in which a band of LTE-
U is specified, to a base station, and may add an SCell of LTE-U by RRC reconfiguration. When the base station adds
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the SCell of LTE-U, the electronic device may determine whether the electronic device is at a location where LTE-U is
supported.
[0119] If it is determined that the communication protocol is available, in operation 720, the electronic device may
determine whether RSRP and SINR of a channel corresponding to the communication protocol are greater than specified
values (e.g., Rth and Sth) (RSRP > Rth and SINR > Sth). The electronic device may determine an enable bit based on
RSRP, SINR, and the like to select a channel, the quality of which is good.
[0120] In the case where RSRP and SINR are greater than the specified values, in operation 730, the electronic device
may determine whether the number of users of the channel corresponding to the communication protocol is less than
a specified value (Nth). The electronic device may determine the enable bit based on the number of users of the channel
to select a non-congested channel.
[0121] In the case where the number of users is less than the specified value, in operation 740, the electronic device
may determine whether expected throughput of a channel corresponding to the communication protocol is greater than
a specified value (Tth). For example, electronic device may calculate the expected throughput depending on a throughput
estimating method described with reference to FIG. 3. For another example, the electronic device may calculate the
expected throughput based on RSRP, SINR, CQI, a rank indicator (RI), whether multiple input multiple output (MIMO)
is supported, an available bandwidth, the number of supportable SCells, and the like. The electronic device may determine
the enable bit based on the expected throughput to select a channel, the quality of which is good.
[0122] In the case where the expected throughput is greater than the specified value, in operation 750, the electronic
device may set the enable bit of the communication protocol to "1." The electronic device may enable the corresponding
communication protocol by setting the enable bit to "1."
[0123] In the case where at least one condition is not satisfied in operations 710, 720, 730, and 740, in operation 760,
the electronic device may set the enable bit of the communication protocol to "0." The electronic device may disable the
corresponding communication protocol by setting the enable bit to "0."
[0124] By performing operations 710, 720, 730, 740, 750, and 760, one communication protocol may be enabled or
a plurality of communication protocols may be enabled. In the case where enable bits of all communication protocols
are set to "0," the electronic device may disable all the communication protocols, or the electronic device may perform
operations 710, 720, 730, 740, 750, and 760 after changing the specified value.
[0125] The electronic device is illustrated in FIG. 7 as determining the enable bit of the communication protocol by
performing operations 710, 720, 730, and 740. However, embodiments are not limited thereto. For example, the electronic
device may skip a part of operations 710, 720, 730, and 740 or may perform an additional operation using the above-
described other data that is capable of being obtained by the electronic device.
[0126] FIG. 8 is a flowchart for describing a communication scheme setting method of an electronic device according
to an embodiment of the present disclosure.
[0127] Hereinafter, it is assumed that the electronic device 100 of FIG. 1, the electronic device 200 of FIG. 2, or the
electronic device 300 of FIG. 3 performs a process of FIG. 8. In addition, in details of FIG. 8, it is understood that an
operation described as being performed by an electronic device is controlled by the processor 230 of the electronic
device 200, the communication module 340 of the electronic device 300, or the application processor 350 of the electronic
device 300.
[0128] According to an embodiment, the electronic device may select at least a part of available communication
protocols (or enabled communication protocols) that is determined depending on operations 710, 720, 730, 740, 750,
and 760. The electronic device may select at least one communication protocol by performing operations 805, 810, 815,
820, 825, 830, 835, 840, 845, 850, 855, 860, 865, 870, and 875 illustrated in FIG. 8 and may perform communication
using the selected communication protocol.
[0129] Referring to FIG. 8, in operation 805, the electronic device may verify an enable bit of a communication protocol.
For example, the electronic device may perform operations 810, 815, 820, 825, 830, 835, 840, 845, 850, 855, 860, 865,
870, and 875 on a communication protocol, the enable bit of which is set to "1."
[0130] In operation 810, the electronic device may determine whether the mode of the electronic device is set to a
preference mode. For example, the preference mode may be a mode in which the electronic device selects at least one
communication protocol of two or more communication protocols based on the preference of a user of the electronic
device.
[0131] If being set to the preference mode, in operation 815, the electronic device may select the communication
protocol based on the preference. For example, the electronic device may select the communication protocol, the
preference of the user of which is the highest, of enabled communication protocols.
[0132] If not being set to the preference mode, in operation 820, the electronic device may determine whether the
mode of the electronic device is set to a performance mode. For example, the performance mode may be a mode in
which the electronic device selects at least one communication protocol of two or more communication protocols based
on the performance of channels corresponding to two or more available communication protocols.
[0133] If being set to the performance mode, in operation 825, the electronic device may determine whether a plurality
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of communication protocols are enabled. For example, the electronic device may verify the number of communication
protocols, the enable bit each of which is set to "1."
[0134] In the case where one communication protocol is enabled, in operation 830, the electronic device may select
the enabled communication protocol. For example, in the case where the enabled communication protocol is one, the
electronic device may perform communication using the corresponding communication protocol.
[0135] In the case where a plurality of communication protocols are enabled, in operation 835, the electronic device
may determine whether isolation is sufficient. For example, the electronic device may determine whether the isolation
between frequency bands that enabled communication protocols use is sufficient. For another example, the electronic
device may determine whether the isolation of an antenna element that enabled communication protocols use is sufficient.
For example, in the case where a first antenna element and a second antenna element are disposed at an upper end
or a lower end of the electronic device, if a difference between the center frequency of a frequency band that the first
communication protocol uses and the center frequency of a frequency band that the second communication protocol
uses is not less than 80MHz, the electronic device may determine whether the isolation is sufficient. For example, in the
case where the first antenna element is disposed at the upper end of the electronic device and the second antenna
element is disposed at the lower end of the electronic device, if the difference between the center frequency of a frequency
band used by the first communication protocol and the center frequency of a frequency band used by the second
communication protocol is not less than 60MHz, the electronic device may determine whether the isolation is sufficient.
For another example, the electronic device may determine whether isolation is sufficient depending on the degree of in
device coexistence.
[0136] In the case where the isolation is sufficient, in operation 840, the electronic device may select the enabled
plurality of communication protocols. For example, the electronic device may perform communication by simultaneously
using a plurality of communication protocols. For example, the electronic device may aggregate an LTE signal within a
licensed band and an LTE signal and a Wi-Fi signal within an unlicensed band.
[0137] In the case where the isolation is not sufficient, in operation 845, the electronic device may determine whether
there is data traffic. For example, the electronic device may verify traffic currently occurring in the electronic device.
[0138] In the case where the data traffic is present, in operation 850, the electronic device may determine whether a
ratio of uplink traffic to downlink traffic is greater than a specified value Uth. For example, the electronic device may
calculate uplink traffic/downlink traffic.
[0139] In the case where the ratio of uplink traffic to downlink traffic is greater than a specified value, in operation 855,
the electronic device may select a communication protocol based on uplink throughput and downlink throughput. For
example, the electronic device may select at least one communication protocol of two or more communication protocols
based on the ratio of uplink traffic to downlink traffic. In the case where the uplink traffic is high, the electronic device
may select a communication protocol, uplink throughput of which is high.
[0140] In the case where there is no data traffic or in the case where the ratio of uplink traffic to downlink traffic is less
than a specified value, in operation 860, the electronic device may select a communication protocol based on expected
throughput. For example, the electronic device may select the communication protocol based on the expected throughput
calculated in operation 850. Alternatively, after calculating the expected throughput in the same manner as that in
operation 850, the electronic device may select a communication protocol based on the calculated expected throughput.
[0141] If not being set to the performance mode, in operation 865, the electronic device may determine whether the
mode of the electronic device is set to a power saving mode. For example, the power saving mode may be a mode in
which the electronic device selects a communication protocol, which consumes less power, of two or more communication
protocols.
[0142] If being set to the power saving mode, in operation 870, the electronic device may determine whether a battery
level is less than a specified value Bth (e.g., 30%). For example, the electronic device may verify a battery level such
that at least one communication protocol of two or more communication protocols is selected based on the battery level
of the electronic device.
[0143] In the case where the battery level is less than the specified value, in operation 875, the electronic device may
select a communication protocol based on a power saving policy. For example, the electronic device may select a
communication protocol, which has the lowest power consumption, of enabled communication protocols.
[0144] If not being set to the power saving mode or if a battery level is greater than a specified value, the electronic
device may perform the operations illustrated in FIG. 8 again after changing critical values.
[0145] The electronic device is illustrated in FIG. 8 as selecting a communication protocol by performing operations
805, 810, 815, 820, 825, 830, 835, 840, 845, 850, 855, 860, 865, 870, and 875. However, embodiments are not limited
thereto. For example, the electronic device may skip a part of operations 805, 810, 815, 820, 825, 830, 835, 840, 845,
850, 855, 860, 865, 870, and 875 or may perform an additional operation using the above-described other data that is
capable of being obtained by the electronic device.
[0146] FIG. 9 is a view for describing an example operation of an electronic device according to an embodiment of
the present disclosure.



EP 3 316 623 B1

16

5

10

15

20

25

30

35

40

45

50

55

[0147] Referring to FIG. 9, an electronic device 901 may communicate with a small cell 913 connected with a base
station 911. In this case, a communication protocol enabled by the electronic device 901 may be an LAA and/or LTE-
U. For example, the electronic device 901 may communicate with the small cell 913 depending on a communication
protocol supported by the electronic device 901 or a communication protocol supported by the small cell 913 of LAA or
LTE-U. For another example, the electronic device 901 may communicate with the small cell 913 depending on a
communication protocol, the performance of which is good, of LAA or LTE-U. For another example, the electronic device
901 may communicate with the small cell 913 depending on the communication protocol selected by the operation
illustrated in FIG. 7 or FIG. 8.
[0148] An electronic device 903 may communicate with a Wi-Fi AP 921. In this case, the communication protocol
enabled by the electronic device 903 may be LWA, LWIP, MPTCP, or smart bonding. For example, in the case where
the Wi-Fi AP 921 supports LWA (e.g., in the case where the Wi-Fi AP 921 is connected with the base station 911 or
another base station), the electronic device 903 may communicate with the Wi-Fi AP 921 depending on LWA. For another
example, in the case where the Wi-Fi AP 921 is connected with an MPTCP proxy server, the electronic device 903 may
communicate with the Wi-Fi AP 921 depending on MPTCP. For another example, in the case where the Wi-Fi AP 921
is not connected with a base station or an MPTCP proxy server, the electronic device 903 may communicate with the
Wi-Fi AP 921 depending on smart bonding.
[0149] An electronic device 905 may communicate with the small cell 913 and the Wi-Fi AP 921. For example, in the
case where a distance from the small cell 913 is sufficiently close and the channel quality is good, since frequency utility
of LAA or LTE-U is higher than that of Wi-Fi in a band of 5 GHz, the electronic device 905 may communicate with the
small cell 913 in LAA or LTE-U scheme.
[0150] For another example, in the case where the electronic device 905 supports LAA or LTE-U and smart bonding,
the electronic device 905 may bond a Wi-Fi signal including a band of 2.4 GHz together with LAA or LTE-U including
the band of 5 GHz.
[0151] For another example, in the case where the isolation between the unlicensed band of LAA or LTE-U and a
frequency band of Wi-Fi are sufficient, the electronic device 905 may use LWA or MPTCP together with LAA or LTE-U.
Since MPTCP supports the band of 2.4 GHz, the electronic device may use MPTCP in a band of 2.4 GHz together with
LAA or LTE-U even though the isolation is not sufficient.
[0152] For another example, in the case where expected throughput of LAA or LTE-U is lower than expected throughput
of LWA, MPTCP, or smart bonding, the electronic device 905 may report CQI of "0" to the small cell 913 and may use
LWA, MPTCP, or smart bonding.
[0153] An electronic device 907 may communicate with the small cell 913, a small cell 915, and the Wi-Fi AP 921. For
example, the electronic device 907 may use a small cell, the channel environment of which is good, of the small cell
913 and the small cell 915 as an SCell of LAA or LTE-U. The electronic device 907 may communicate with the selected
small cell depending on LAA or LTE-U. For another example, in the case where the isolation between the unlicensed
band of LAA or LTE-U and a frequency band of Wi-Fi are insufficient, the electronic device 907 may use LWA or MPTCP
using the Wi-Fi AP 921 and the small cell, the channel environment of which is good, of the small cell 913 and the small
cell 915 together with LAA or LTE-U.
[0154] FIG. 10 is a flowchart for describing a communication scheme setting method of an electronic device according
to an embodiment of the present disclosure.
[0155] Hereinafter, it is assumed that the electronic device 300 of FIG. 3 performs a process of FIG. 10. In addition,
as described in FIG. 10, it is understood that the operation described as being executed by an electronic device is
controlled by the communication module 340 or the application processor 350 of the electronic device 300.
[0156] According to an embodiment, the electronic device may select a communication protocol to be used depending
on whether the first communication circuit 341 and the second communication circuit 342 are active. For example, the
first communication circuit 341 and the second communication circuit 342 may be connected through the application
processor 350 and may operate such that one of the first communication circuit 341 and the second communication
circuit 342 is selectively activated.
[0157] The format of NOTIFICATION described with reference to FIGS. 10 and 11 is described in Table 1.

Table 1

Field Length(bytes) Description

SUB_CMD 1 Sub-command code (0x4F)

CMD_TYPE 1 NOTIFICATION (0x03)

STATE 1 0x00: At least one Unlicensed Scell is added
0x01: All Unlicensed Scell(s) are released
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[0158] The format of SET described with reference to FIGS. 10 and 11 is described in Table 2.

[0159] Referring to FIG. 10, in operation 1005, the first communication circuit 341 may add an unlicensed Scell (UScell).
For example, the first communication circuit 341 may be connected with the UScell to perform communication using
LTE-U.
[0160] In operation 1010, the first communication circuit 341 may transmit NOTIFICATION (0x00) to the application
processor 350 in response to the adding of the UScell. For example, if the UScell is added, the first communication
circuit 341 may transmit NOTIFICATION (0x00) for providing notification that the UScell is added, to the application
processor 350.
[0161] In operation 1015, the application processor 350 may transmit NOTIFICATION (0x00) to the second commu-
nication circuit 342. For example, the application processor 350 may perform a function to transmit NOTIFICATION
(0x00) to the second communication circuit 342.
[0162] In operation 1020, the state of the second communication circuit 342 may be changed to "STA ON" state. For
example, the second communication circuit 342 may be connected with a Wi-Fi AP. If the Wi-Fi AP is connected, the
second communication circuit 342 is active. "STA ON" state and "STA OFF" state may be applied to only Wi-Fi of 2.4
GHz or may be applied to Wi-Fi of 2.4 GHz and 5 GHz. In addition, "STA ON" state and "STA OFF" state may be applied
to a P2P mode of Wi-Fi and a mobile hot spot mode.
[0163] In operation 1025, if being changed to "STA ON" state in a state where NOTIFICATION (0x00) is received, the
second communication circuit 342 may transmit SET (0x00) to the application processor 350. For example, the second
communication circuit 342 may transmit SET (0x00) for disabling an operation of the first communication circuit 341 to
the application processor 350.
[0164] In operation 1030, the application processor 350 may transmit SET (0x00) to the first communication circuit
341. For example, the application processor 350 may perform a function to transmit SET (0x00) to the first communication
circuit 341.
[0165] In operation 1035, if the UScell is active, the first communication circuit 341 may transmit "CQI = 0" in response
to the receiving of SET (0x00). For example, in the case where Wi-Fi is active and the UScell is added, the first com-
munication circuit 341 may report a CQI report of "0" to a small cell connected with the electronic device such that the
electronic device communicates using Wi-Fi. The first communication circuit 341 may allow a base station not to assign
a resource to an LTE-U Scell based on a predefined message.
[0166] In operation 1040, the state of the second communication circuit 342 may be changed to "STA OFF" state. For
example, the second communication circuit 342 may be disconnected from the Wi-Fi AP. If being disconnected from
the Wi-Fi AP, the second communication circuit 342 may be inactive.
[0167] In operation 1045, the second communication circuit 342 may transmit SET (0x01) to the application processor
350 in response to "STA OFF." For example, the second communication circuit 342 may transmit SET (0x01) for enabling
the operation of the first communication circuit 341 to the application processor 350.
[0168] In operation 1050, the application processor 350 may transmit SET (0x01) to the first communication circuit
341. For example, the application processor 350 may perform a function to transmit SET (0x01) to the first communication
circuit 341.
[0169] In operation 1055, if the UScell is added, the first communication circuit 341 may transmit normal CQI in
response to the receiving of SET (0x01). For example, in the case where Wi-Fi is inactive and the UScell is added, the
first communication circuit 341 may report the CQI report of a value greater than "0" to a small cell connected with the
electronic device such that the electronic device communicates within the unlicensed band using LTE.

(continued)

Field Length(bytes) Description
0x02 ∼  0xFF: Reserved

Table 2

Field Length(bytes) Description

SUB_CMD 1 Sub-command code (0x4F)

CMD_TYPE 1 SET (0x03)

STATE 1 0x00: Inactive (Enable Unlicensed LTE operation)
0x01: Active (Disable Unlicensed LTE operation)
0x02 ∼ 0xFF: Reserved
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[0170] In operation 1060, the first communication circuit 341 may release the UScell. For example, in the case where
the first communication circuit 341 is out of coverage of the UScell, the first communication circuit 341 may release the
UScell.
[0171] In operation 1065, the first communication circuit 341 may transmit NOTIFICATION (0x01) to the application
processor 350 in response to the releasing of the UScell. For example, if the UScell is released, the first communication
circuit 341 may transmit NOTIFICATION (0x01) for providing a notification that the UScell is released, to the application
processor 350.
[0172] In operation 1070, the application processor 350 may transmit NOTIFICATION (0x01) to the second commu-
nication circuit 342. For example, the application processor 350 may perform a function to transmit NOTIFICATION
(0x01) to the second communication circuit 342. If NOTIFICATION (0x01) is transmitted, the second communication
circuit 342 may not perform an additional operation associated with the above-described operations 1005, 1010, 1015,
1020, 1025, 1030, 1035, 1040, 1045, 1050, 1055, 1060, 1065, and 1070.
[0173] FIG. 11 is a flowchart for describing a communication scheme setting method of an electronic device according
to an embodiment of the present disclosure.
[0174] Hereinafter, it is assumed that the electronic device 100 of FIG. 1, the electronic device 200 of FIG. 2, or the
electronic device 300 of FIG. 3 performs a process of FIG. 11. In addition, in details of FIG. 11, it is understood that an
operation described as being performed by an electronic device is controlled by the processor 230 of the electronic
device 200, the communication module 340 of the electronic device 300, or the application processor 350. For conven-
ience of description, a description duplicated with an operation described with reference to FIG. 10 will not be repeated
here.
[0175] According to an embodiment, the electronic device may select a communication protocol to be used depending
on whether the first communication circuit 341 and the second communication circuit 342 are active. For example, the
first communication circuit 341 and the second communication circuit 342 may be connected through the application
processor 350 and may operate such that one of the first communication circuit 341 and the second communication
circuit 342 is selectively activated.
[0176] Referring to FIG. 11, in operation 1105, the state of the second communication circuit 342 may be changed to
"STA ON" state.
[0177] In operation 1110, the first communication circuit 341 may add a UScell.
[0178] In operation 1115, the first communication circuit 341 may transmit NOTIFICATION (0x00) to the application
processor 350.
[0179] In operation 1120, the application processor 350 may transmit NOTIFICATION (0x00) to the second commu-
nication circuit 342.
[0180] In operation 1125, the second communication circuit 342 may transmit SET (0x00) to the application processor
350. For example, since the second communication circuit 342 is in a state where the second communication circuit
342 is connected with a Wi-Fi AP, the second communication circuit 342 may transmit SET (0x00) to the application
processor 350 immediately in response to the receiving of NOTIFICATION (0x00).
[0181] In operation 1130, the application processor 350 may transmit SET (0x00) to the first communication circuit 341.
[0182] In operation 1135, if the UScell is active, the first communication circuit 341 may transmit "CQI = 0."
[0183] In operation 1140, the first communication circuit 341 may release the UScell.
[0184] In operation 1145, the first communication circuit 341 may transmit NOTIFICATION (0x01) to the application
processor 350.
[0185] In operation 1150, the application processor 350 may transmit NOTIFICATION (0x01) to the second commu-
nication circuit 342.
[0186] According to an embodiment, an electronic device may include one or more antennas that resonate within a
licensed band and an unlicensed band, a first communication circuit electrically connected with at least part of the one
or more antennas and processing an LTE signal, a second communication circuit electrically connected with at least
part of the one or more antennas and processing a Wi-Fi signal, and a processor electrically connected with the first
communication circuit and the second communication circuit. The processor may be configured to obtain first data
indicating a state of a first channel corresponding to a first communication protocol associated with a first LTE signal
within the licensed band and a second LTE signal within the unlicensed band, obtain second data indicating a state of
a second channel corresponding to a second communication protocol associated with the first LTE signal within the
licensed band and the Wi-Fi signal within the unlicensed band, select at least one communication protocol of the first
communication protocol or the second communication protocol based on the first data and the second data, and perform
communication through a communication circuit, which corresponds to the selected at least one communication protocol,
of the first communication circuit and the second communication circuit using the selected at least one communication
protocol.
[0187] According to an embodiment, the first communication protocol includes one or more communication protocols
of licensed-assisted access (LAA) using LTE or LTE-unlicensed (LTE-U), and the processor is further configured to
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determine whether isolation between the licensed band and the unlicensed band is sufficient, and if isolation between
the licensed band and the unlicensed band is determined to be sufficient, aggregate the first LTE signal within the
licensed band and the second LTE signal and the Wi-Fi signal within the unlicensed band.
[0188] According to an embodiment, an electronic device may include a first communication interface configured to
support a licensed band and an unlicensed band, a second communication interface configured to support the unlicensed
band without supporting the licensed band, and a processor. The processor may be configured to verify a first commu-
nication protocol available by the first communication interface or the second communication interface, verify a second
communication protocol available by a communication network connected with a corresponding communication interface
of the first communication interface or the second communication interface, verify first attribute information associated
with a first channel corresponding to the first communication protocol, verify second attribute information associated
with a second channel corresponding to the second communication protocol, and determine a protocol, which is to be
active with respect to the unlicensed band, of the first communication protocol or the second communication protocol
based on the first attribute information and the second attribute information.
[0189] According to an embodiment, an electronic device may include one or more antenna elements configured to
resonate within a licensed band and an unlicensed band and at least one processor including a first communication
circuit electrically connected with at least part of the one or more antennas elements and processing an LTE signal and
a second communication circuit electrically connected with at least part of the one or more antennas elements and
processing a Wi-Fi signal. The at least one processor may be configured to perform communication depending on one
or more communication protocols associated with an LTE signal within the licensed band and an LTE signal within the
unlicensed band and one or more communication protocols associated with an LTE signal within the licensed band and
a Wi-Fi signal within the unlicensed band, obtain data associated with states of channels corresponding to the commu-
nication protocols, select at least one communication protocol of the communication protocols based on the data asso-
ciated with the states of the channels, and perform communication using the at least one communication protocol.
[0190] According to an embodiment, a method may include obtaining first data indicating a state of a first channel
corresponding to a first communication protocol associated with a first LTE signal within a licensed band and a second
LTE signal within an unlicensed band and second data indicating a state of a second channel corresponding to a second
communication protocol associated with the first LTE signal within the licensed band and a Wi-Fi signal within the
unlicensed band, selecting at least one communication protocol of the first communication protocol or the second com-
munication protocol based at least on the first data and the second data, and performing communication through a
corresponding communication circuit of first communication circuit and second communication circuit using the selected
at least one communication protocol.
[0191] According to an embodiment, a computer-readable recording medium may store thereon an instruction, when
executed by at least one processor included in an electronic device, performing a method including obtaining first data
indicating a state of a first channel corresponding to a first communication protocol associated with a first LTE signal
within a licensed band and a second LTE signal within a unlicensed band and second data indicating a state of a second
channel corresponding to a second communication protocol associated with the first LTE signal within the licensed band
and a Wi-Fi signal within the unlicensed band, selecting at least one communication protocol of the first communication
protocol or the second communication protocol based at least on the first data and the second data, and performing
communication through a corresponding communication circuit of first communication circuit and second communication
circuit using the selected at least one communication protocol.
[0192] The term "module" used in this disclosure may represent, for example, a unit including one or more combinations
of hardware, software and firmware. The term "module" may be interchangeably used with the terms "unit," "logic,"
"logical block," "component," and "circuit." The "module" may be a minimum unit of an integrated component or may be
a part thereof. The "module" may be a minimum unit for performing one or more functions or a part thereof. The "module"
may be implemented mechanically or electronically. For example, the "module" may include at least one of an application-
specific IC (ASIC) chip, a field-programmable gate array (FPGA), and a programmable-logic device for performing some
operations, which are known or will be developed.
[0193] At least a part of an apparatus (e.g., modules or functions thereof) or a method (e.g., operations) according to
various embodiments may be, for example, implemented by instructions stored in a computer-readable storage media
in the form of a program module. The instruction, when executed by a processor, may cause the one or more processors
to perform a function corresponding to the instruction. The computer-readable storage media, for example, may be a
memory.
[0194] A computer-readable recording medium may include a hard disk, a floppy disk, a magnetic media (e.g., a
magnetic tape), an optical media (e.g., a compact disc read only memory (CD-ROM) and a DVD, a magneto-optical
media (e.g., a floptical disk)), and hardware devices (e.g., a read only memory (ROM), a random access memory (RAM),
or a flash memory). Also, a program instruction may include not only a mechanical code such as things generated by a
compiler but also a high-level language code executable on a computer using an interpreter. The above hardware unit
may be configured to operate via one or more software modules for performing an operation according to various
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embodiments, and vice versa.
[0195] A module or a program module according to various embodiments may include at least one of the above
elements, or a part of the above elements may be omitted, or additional other elements may be further included. Operations
performed by a module, a program module, or other elements according to various embodiments may be executed
sequentially, in parallel, repeatedly, or in a heuristic method. In addition, some operations may be executed in different
sequences or may be omitted. Alternatively, other operations may be added.
[0196] While the present disclosure has been shown and described with reference to various embodiments thereof,
it will be understood by those skilled in the art that various changes in form and details may be made therein without
departing from the scope of the present disclosure as defined by the appended claims.

Claims

1. An electronic device (100, 300) comprising:

one or more antennas (310, 320) configured to resonate within a licensed band and an unlicensed band;
a first communication circuit (341) electrically connected with at least part of the one or more antennas and
configured to process a long term evolution, LTE signal;
a second communication circuit (342) electrically connected with at least part of the one or more antennas and
configured to process a Wi-Fi signal; and
a processor (230) electrically connected with the first communication circuit (341) and the second communication
circuit (342),
wherein the processor (230) is configured to:

obtain first data indicating a state of a first channel corresponding to a first communication protocol associated
with a first LTE signal within the licensed band and a second LTE signal within the unlicensed band,
obtain second data indicating a state of a second channel corresponding to a second communication
protocol associated with the first LTE signal within the licensed band and the Wi-Fi signal within the unli-
censed band,
select at least one communication protocol of the first communication protocol or the second communication
protocol based on the first data and the second data, and
perform communication through a communication circuit (341, 342) of the first communication circuit (341)
and the second communication circuit (342) which supports the selected at least one communication pro-
tocol, using the selected at least one communication protocol,
wherein the processor (230) is configured to aggregate the first LTE signal and the second LTE signal
processed by the first communication circuit (341) if the first communication protocol is selected,
wherein the processor (230) is configured to aggregate the first LTE signal processed by the first commu-
nication circuit (341) and the Wi-Fi signal processed by the second communication circuit (342) if the second
communication protocol is selected.

2. The electronic device (100, 300) of claim 1,
wherein the processor (230) is configured to obtain first data indicating a state of a first channel corresponding to
a first communication protocol includeing one or more communication protocols of licensed-assisted access, LAA
using LTE and LTE-unlicensed, LTE-U.

3. The electronic device (100, 300) of claim 1, wherein the processor (230) is configured to obtain second data indicating
a state of a second channel corresponding to a second communication protocol including one or more communication
protocols of LTE-Wi-Fi aggregation, LWA, LTE wireless local area network, WLAN integration with Internet protocol
security tunnel, LWIP, multipath transmission control protocol, TCP MPTCP, or smart bonding.

4. The electronic device (100, 300) of claim 1, wherein the processor (230) is configured to obtain each of the first data
and the second data including data associated with at least one of received signal strength indication, RSSI, reference
signal received power, RSRP, reference signal received quality, RSRQ, signal to interference plus noise ratio, SINR,
an available bandwidth, a distance from a relay device, a band that the relay device supports, RSSI of the relay
device, SINR of the relay device, the number of available relay devices, an activation condition of a communication
protocol, or traffic.

5. The electronic device (100, 300) of claim 1, wherein the processor (230) is further configured to:
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obtain third data indicating a state of the electronic device (100, 300), and
select the at least one communication protocol based on the first data, the second data, and the third data.

6. The electronic device (100, 300) of claim 5, wherein the processor (230) is configured to obtain the third data including
data associated with at least one of a communication protocol supported by the electronic device, moving speed of
the electronic device, whether handover is supported, a battery level, a hot spot provided by the electronic device,
or a ratio of uplink traffic to downlink traffic.

7. The electronic device (100, 300) of claim 1, wherein the processor (230) is further configured to:

obtain third data associated with a user of the electronic device, and
select the at least one communication protocol based on the first data, the second data, and the third data.

8. The electronic device (100, 300) of claim 1, wherein the processor (230) is further configured to:
if at least part of the first data and the second data satisfies a specified condition, determine the at least one
communication protocol corresponding to the at least part of the first data and the second data as an available
communication protocol.

9. The electronic device (100, 300) of claim 1, wherein the processor (230) is further configured to:

obtain at least one of the first data, the second data, third data indicating a state of the electronic device (100,
300), and fourth data associated with a user of the electronic device,
verify one or more available communication protocols of the first communication protocol and the second com-
munication protocol based on the first data and the second data, and
select the at least one communication protocol of the one or more available communication protocols based
on at least one of the first data, the second data, the third data, and the fourth data.

10. The electronic device (100, 300) of claim 9, wherein the processor (230) is further configured to:
select the at least one communication protocol of the one or more available communication protocols based on data
indicating a ratio of uplink traffic to downlink traffic included in the third data.

11. The electronic device (100, 300) of claim 1, wherein the processor (230) is further configured to:
determine a channel quality indicator, CQI to be transmitted to a relay device transmitting an LTE signal, which
corresponds to the selected at least one communication protocol, of the first LTE signal or the second LTE signal
based on the selected at least one communication protocol.

12. A method for setting communication protocol of an electronic device (100, 300) including a first communication
circuit (341) processing an LTE signal and a second communication circuit (342) processing a Wi-Fi signal, the
method comprising:

obtaining first data indicating a state of a first channel corresponding to a first communication protocol associated
with a first LTE signal within a licensed band and a second LTE signal within a an unlicensed band (510);
obtaining second data indicating a state of a second channel corresponding to a second communication protocol
associated with the first LTE signal within the licensed band and a Wi-Fi signal within the unlicensed band (510);
selecting at least one communication protocol of the first communication protocol or the second communication
protocol based on the first data and the second data (520); and
performing communication through a communication circuit of the first communication circuit and the second
communication circuit which supports the selected at least one communication protocol using the selected at
least one communication protocol (530),
wherein the performing communication includes aggregating the first LTE signal and the second LTE signal
processed by the first communication circuit (341) if the first communication protocol is selected, and aggregating
the first LTE signal processed by the first communication circuit (341) and the Wi-Fi signal processed by the
second communication circuit (342) if the second communication protocol is selected.

13. The method of claim 12, wherein the first communication protocol includes one or more communication protocols
of LAA using LTE or LTE-U.

14. The method of claim 12, wherein the second communication protocol includes one or more communication protocols
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of LWA, LWIP, MPTCP, or smart bonding.

15. The method of claim 12, wherein each of the first data and the second data includes data associated with at least
one of RSSI, RSRP, RSRQ, SINR, an available bandwidth, a distance from a relay device, a band that the relay
device supports, RSSI of the relay device, SINR of the relay device, the number of available relay devices, an
activation condition of a communication protocol, or traffic.

Patentansprüche

1. Elektronisches Gerät (100, 300), das Folgendes umfasst:

wenigstens eine Antenne (310, 320), die dazu konfiguriert ist, innerhalb eines lizensierten Bandes und eines
unlizensierten Bandes zu schwingen;
eine erste Kommunikationsschaltung (341), die mit wenigstens einem Teil der wenigstens einen Antenne elek-
trisch verbunden ist und dazu konfiguriert ist, ein LTE-Signal (Long Term Evolution) zu verarbeiten;
eine zweite Kommunikationsschaltung (342), die mit wenigstens einem Teil der wenigstens einen Antenne
elektrisch verbunden ist und dazu konfiguriert ist, ein WiFi-Signal zu verarbeiten; und
einen Prozessor (230), der mit der ersten Kommunikationsschaltung (341) und der zweiten Kommunikations-
schaltung (342) elektrisch verbunden ist,
wobei der Prozessor (230) konfiguriert ist zum:

Erhalten erster Daten, die einen Status eines ersten Kanals entsprechend einem ersten Kommunikations-
protokoll angeben, das mit einem ersten LTE-Signal innerhalb des lizensierten Bandes und einem zweiten
LTE-Signal innerhalb des unlizensierten Bandes verknüpft ist,
Erhalten zweiter Daten, die einen Status eines zweiten Kanals entsprechend einem zweiten Kommunika-
tionsprotokoll angeben, das mit dem ersten LTE-Signal innerhalb des lizensierten Bandes und dem Wi-Fi-
Signal innerhalb des unlizensierten Bandes verknüpft ist,
Auswählen wenigstens eines aus dem ersten Kommunikationsprotokoll und dem zweiten Kommunikati-
onsprotokoll basierend auf den ersten Daten und den zweiten Daten, und
Durchführen von Kommunikation durch eine Kommunikationsschaltung (341, 342) aus der ersten Kommu-
nikationsschaltung (341) und der zweiten Kommunikationsschaltung (342), die das ausgewählte wenigstens
eine Kommunikationsprotokoll unterstützt, unter Verwendung des ausgewählten wenigstens einen Kom-
munikationsprotokolls,
wobei der Prozessor (230) dazu konfiguriert ist, das von der ersten Kommunikationsschaltung (341) ver-
arbeitete erste LTE-Signal und zweite LTE-Signal zu bündeln, wenn das erste Kommunikationsprotokoll
ausgewählt ist,
wobei der Prozessor (230) dazu konfiguriert ist, das von der ersten Kommunikationsschaltung (341) ver-
arbeitete erste LTE-Signal und das von der zweiten Kommunikationsschaltung (342) verarbeitete Wi-Fi-
Signal zu bündeln, wenn das zweite Kommunikationsprotokoll ausgewählt ist.

2. Elektronisches Gerät (100, 300) nach Anspruch 1,
wobei der Prozessor (230) dazu konfiguriert ist, erste Daten zu erhalten, die einen Status eines ersten Kanals
angeben, der einem ersten Kommunikationsprotokoll entspricht, welches wenigstens ein Kommunikationsprotokoll
für lizenzierten assistierten Zugriff (LAA, Licensed-Assisted Access) unter Verwendung von LTE und unlizensiertem
LTE (LTE-U) enthält.

3. Elektronisches Gerät (100, 300) nach Anspruch 1, wobei der Prozessor (230) dazu konfiguriert ist, zweite Daten zu
erhalten, die einen Status eines zweiten Kanals angeben, der einem zweiten Kommunikationsprotokoll entspricht,
welches wenigstens ein Kommunikationsprotokoll für LTE-Wi-Fi-Bündelung (LWA, LTE-Wi-Fi Aggregation), draht-
loses lokales LTE-Netzwerk, LWIP (WLAN Integration with Internet Protocol Security Tunnel, WLAN-Integration mit
Sicherheitstunnel für Internetprotokolle), TCP MPTCP (Multipath Transmission Control Protocol, Mehrweg-Über-
tragungssteuerungsprotokoll) oder Smart-Bonding enthält.

4. Elektronisches Gerät (100, 300) nach Anspruch 1, wobei der Prozessor (230) dazu konfiguriert ist, sowohl die ersten
Daten als auch die zweiten Daten zu erhalten, welche Daten enthalten, die mit wenigstens einem der Folgenden
verknüpft sind: Anzeige der empfangenen Signalstärke (RSSI, Received Signal Strength Indication), Empfangsleis-
tung des Referenzsignals (RSRP, Reference Signal Received Power), Empfangsqualität des Referenzsignals (RS-
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RQ, Reference Signal Received Quality), Signal-Interferenz-plus-Rausch-Verhältnis (SINR, Signal to Interference
plus Noise Ratio), eine verfügbare Bandbreite, eine Entfernung von einem Relaisgerät, ein von dem Relaisgerät
unterstütztes Band, eine RSSI des Relaisgeräts, ein SINR des Relaisgeräts, eine Anzahl der verfügbaren Relais-
geräte, eine Aktivierungsbedingung eines Kommunikationsprotokolls oder einen Datenverkehr.

5. Elektronisches Gerät (100, 300) nach Anspruch 1, wobei der Prozessor (230) weiterhin zu Folgendem konfiguriert ist:

Erhalten dritter Daten, die einen Status des elektronischen Geräts (100, 300) angeben, und
Auswählen des wenigstens einen Kommunikationsprotokolls basierend auf den ersten Daten, den zweiten
Daten und den dritten Daten.

6. Elektronisches Gerät (100, 300) nach Anspruch 5, wobei der Prozessor (230) dazu konfiguriert ist, die dritten Daten
zu erhalten, die mit wenigstens einem der Folgenden verknüpft sind: einem von dem elektronischen Gerät unter-
stützten Kommunikationsprotokoll, einer Bewegungsgeschwindigkeit des elektronischen Geräts, ob eine Weiterrei-
chung unterstützt wird, einen Akkustand, einen von dem Gerät bereit gestellten Hotspot, oder ein Verhältnis von
Uplink-Datenverkehr zu Downlink-Datenverkehr.

7. Elektronisches Gerät (100, 300) nach Anspruch 1, wobei der Prozessor (230) weiterhin zu Folgendem konfiguriert ist:

Erhalten dritter Daten, die mit einem Benutzer des elektronischen Geräts verknüpft sind, und
Auswählen des wenigstens einen Kommunikationsprotokolls basierend auf den ersten Daten, den zweiten
Daten und den dritten Daten.

8. Elektronisches Gerät (100, 300) nach Anspruch 1, wobei der Prozessor (230) weiterhin zu Folgendem konfiguriert ist:
wenn wenigstens ein Teil der ersten Daten und der zweiten Daten eine bestimmte Bedingung erfüllt, Festlegen des
wenigstens einen Kommunikationsprotokolls, das wenigstens dem Teil der ersten Daten und der zweiten Daten
entspricht, als ein verfügbares Kommunikationsprotokoll.

9. Elektronisches Gerät (100, 300) nach Anspruch 1, wobei der Prozessor (230) weiterhin zu Folgendem konfiguriert ist:

Erhalten der ersten Daten, der zweiten Daten und/oder der dritten Daten, die einen Status des elektronischen
Geräts (100, 300) angeben, und vierter Daten, die mit einem Benutzer des elektronischen Geräts verknüpft sind,
Verifizieren wenigstens eines verfügbaren Kommunikationsprotokolls aus dem ersten Kommunikationsprotokoll
und dem zweiten Kommunikationsprotokoll basierend auf den ersten Daten und den zweiten Daten, und
Auswählen des wenigstens einen Kommunikationsprotokolls aus dem wenigstens einen verfügbaren Kommu-
nikationsprotokoll basierend auf den ersten Daten, den zweiten Daten, den dritten Daten und/oder den vierten
Daten.

10. Elektronisches Gerät (100, 300) nach Anspruch 9, wobei der Prozessor (230) weiterhin zu Folgendem konfiguriert ist:
Auswählen des wenigstens einen Kommunikationsprotokolls aus dem wenigstens einen verfügbaren Kommunika-
tionsprotokoll basierend auf in den dritten Daten enthaltenen Daten, die ein Verhältnis von Uplink-Datenverkehr zu
Downlink-Datenverkehr angeben.

11. Elektronisches Gerät (100, 300) nach Anspruch 1, wobei der Prozessor (230) weiterhin zu Folgendem konfiguriert ist::
Festlegen eines Kanalqualitätsindikators (CQI, Channel Quality Indicator), der an ein Relaisgerät übertragen werden
soll, das ein LTE-Signal aus dem ersten LTE-Signal und dem zweiten LTE-Signal überträgt, welches dem ausge-
wählten wenigstens einen Kommunikationsprotokoll entspricht, und zwar basierend auf dem ausgewählten wenigs-
tens einen Kommunikationsprotokoll.

12. Verfahren zum Einstellen eines Kommunikationsprotokolls eines elektronischen Geräts (100, 300) mit einer ersten
Kommunikationsschaltung (341), die ein LTE-Signal verarbeitet, und einer zweiten Kommunikationsschaltung (342),
die ein WiFi-Signal verarbeitet, wobei das Verfahren Folgendes umfasst:

Erhalten erster Daten, die einen Status eines ersten Kanals entsprechend einem ersten Kommunikationspro-
tokoll angeben, das mit einem ersten LTE-Signal innerhalb eines lizensierten Bandes und einem zweiten LTE-
Signal innerhalb eines unlizensierten Bandes (510) verknüpft ist;
Erhalten zweiter Daten, die einen Status eines zweiten Kanals entsprechend einem zweiten Kommunikations-
protokoll angeben, das mit dem ersten LTE-Signal innerhalb des lizensierten Bandes und einem Wi-Fi-Signal
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innerhalb des unlizensierten Bandes (510) verknüpft ist,
Auswählen wenigstens eines aus dem ersten Kommunikationsprotokoll und dem zweiten Kommunikationspro-
tokoll basierend auf den ersten Daten und den zweiten Daten (520); und
Durchführen von Kommunikation durch eine Kommunikationsschaltung aus der ersten Kommunikationsschal-
tung und der zweiten Kommunikationsschaltung, die das ausgewählte wenigstens eine Kommunikationsproto-
koll unterstützt, unter Verwendung des ausgewählten wenigstens einen Kommunikationsprotokolls (530),
wobei das Durchführen der Kommunikation Folgendes umfasst: Bündeln des von der ersten Kommunikations-
schaltung (341) verarbeiteten ersten LTE-Signals und zweiten LTE-Signals, wenn das erste Kommunikations-
protokoll ausgewählt ist, und Bündeln des von der ersten Kommunikationsschaltung (341) verarbeiteten ersten
LTE-Signals und des von der zweiten Kommunikationsschaltung (342) verarbeiteten Wi-Fi-Signals, wenn das
zweite Kommunikationsprotokoll ausgewählt ist.

13. Verfahren nach Anspruch 12, wobei das erste Kommunikationsprotokoll wenigstens ein Kommunikationsprotokoll
von LAA unter Verwendung von LTE oder LTE-U enthält.

14. Verfahren nach Anspruch 12, wobei das zweite Kommunikationsprotokoll wenigstens ein Kommunikationsprotokoll
aus LWA, LWIP, MPTCP, oder Smart-Bonding enthält.

15. Verfahren nach Anspruch 12, wobei sowohl die ersten Daten als auch die zweiten Daten Daten enthalten, die mit
wenigstens einem der Folgenden verknüpft sind: RSSI, RSRP, RSRQ, SINR, einer verfügbaren Bandbreite, einer
Entfernung von einem Relaisgerät, einem von dem Relaisgerät unterstützten Band, einer RSSI des Relaisgeräts,
einem SINR des Relaisgeräts, einer Anzahl der verfügbaren Relaisgeräte, einer Aktivierungsbedingung eines Kom-
munikationsprotokolls oder einem Datenverkehr.

Revendications

1. Appareil électrique (100, 300) comprenant:

une ou plusieurs antennes (310, 320) conçues pour résonner dans une bande sous licence et une bande sans
licence;
un premier circuit de communication (341) connecté électriquement à au moins une partie des une ou plusieurs
antennes et conçu pour traiter un signal LTE (Long Term Evolution);
un deuxième circuit de communication (342) connecté électriquement à au moins une partie des une ou plusieurs
antennes et conçu pour traiter un signal Wi-Fi; et
un processeur (230) connecté électriquement au premier circuit de communication (341) et au deuxième circuit
de communication (342),
ledit processeur (230) étant conçu pour:

obtenir des premières données indicatrices d’un état d’un premier canal correspondant à un premier pro-
tocole de communication associé à un premier signal LTE dans la bande sous licence et à un deuxième
signal LTE dans la bande sans licence,
obtenir des deuxièmes données indicatrices d’un état d’un deuxième canal correspondant à un deuxième
protocole de communication associé au premier signal LTE dans la bande sous licence et au signal Wi-Fi
dans la bande sans licence,
sélectionner au moins un protocole de communication parmi le premier protocole de communication et le
deuxième protocole de communication compte tenu des premières données et des deuxième données, et
réaliser une communication par l’intermédiaire d’un circuit de communication (341, 342), parmi le premier
circuit de communication (341) et le deuxième circuit de communication (342), qui prend en charge l’au
moins un protocole de communication sélectionné, au moyen de l’au moins un protocole de communication
sélectionné,
ledit processeur (230) étant conçu pour agréger le premier signal LTE et le deuxième signal LTE traités
par le premier circuit de communication (341) si le premier protocole de communication est sélectionné,
ledit processeur (230) étant conçu pour agréger le premier signal LTE traité par le premier circuit de com-
munication (341) et le signal Wi-Fi traité par le deuxième circuit de communication (342) si le deuxième
protocole de communication est sélectionné.

2. Appareil électrique (100, 300) selon la revendication 1,
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dans lequel le processeur (230) est conçu pour obtenir des premières données indicatrices d’un état d’un premier
canal correspondant à un premier protocole de communication comportant un ou plusieurs protocoles de commu-
nication LAA (Licensed-Assisted Access) par LTE et LTE-U (LTE-unlicensed).

3. Appareil électrique (100, 300) selon la revendication 1, dans lequel le processeur (230) est conçu pour obtenir des
deuxièmes données indicatrices d’un état d’un deuxième canal correspondant à un deuxième protocole de com-
munication comportant un ou plusieurs protocoles de communication LWA (LTE-Wi-Fi aggregation, agrégation LTE-
Wi-Fi), LWIP (LTE WLAN intégration with Internet protocol security tunnel, intégration LTE WLAN au moyen d’un
tunnel de sécurité IP), MPTCP (multipath TCP (transmission control protocol)), ou liaison intelligente (smart bonding).

4. Appareil électrique (100, 300) selon la revendication 1, dans lequel le processeur (230) est conçu pour obtenir les
premières données ainsi que les deuxièmes données, dont des données associées à au moins une des caracté-
ristiques suivantes : RSSI (received signal strength indication, indication de l’intensité du signal reçu), RSRP (refe-
rence signal received power, puissance reçue du signal de référence), RSRQ (reference signal received quality,
qualité reçue du signal de référence), SINR (signal to interference plus noise ratio, rapport signal sur brouillage plus
bruit), la bande passante disponible, la distance à un dispositif relais, une bande prise en charge par le dispositif
relais, RSSI du dispositif relais, SINR du dispositif relais, le nombre de dispositifs relais disponibles, une condition
d’activation d’un protocole de communication, ou le trafic.

5. Appareil électrique (100, 300) selon la revendication 1, dans lequel le processeur (230) est conçu en outre pour:

obtenir des troisièmes données indicatrices d’un état de l’appareil électrique (100, 300), et
sélectionner l’au moins un protocole de communication compte tenu des premières données, deuxièmes don-
nées et troisièmes données.

6. Appareil électrique (100, 300) selon la revendication 5, dans lequel le processeur (230) est conçu pour obtenir les
troisièmes données, dont des données associées à au moins une des caractéristiques suivantes : protocole de
communication pris en charge par l’appareil électrique, vitesse de déplacement de l’appareil électrique, prise en
charge ou non d’un transfert, niveau de la batterie, point d’accès sans fil fourni par l’appareil électrique, ou rapport
entre le trafic de liaison montante et le trafic de liaison descendante.

7. Appareil électrique (100, 300) selon la revendication 1, dans lequel le processeur (230) est conçu en outre pour:

obtenir des troisièmes données associées à un utilisateur de l’appareil électrique, et
sélectionner l’au moins un protocole de communication compte tenu des premières données, deuxièmes don-
nées et troisièmes données.

8. Appareil électrique (100, 300) selon la revendication 1, dans lequel le processeur (230) est conçu en outre pour:
si au moins une partie des premières données et des deuxièmes données satisfait une condition spécifique, déter-
miner que l’au moins un protocole de communication correspondant à l’au moins une partie des premières données
et des deuxièmes données est un protocole de communication disponible.

9. Appareil électrique (100, 300) selon la revendication 1, dans lequel le processeur (230) est conçu en outre pour:

obtenir au moins les premières données, deuxièmes données et/ou troisièmes données indicatrices d’un état
de l’appareil électrique (100, 300), et des quatrièmes données associées à un utilisateur de l’appareil électrique,
vérifier un ou plusieurs protocoles de communication disponibles parmi le premier protocole de communication
et le deuxième protocole de communication compte tenu des premières données et des deuxième données, et
sélectionner l’au moins un protocole de communication parmi les un ou plusieurs protocoles de communication
disponibles compte tenu des premières données, deuxièmes données, troisièmes données et/ou quatrièmes
données.

10. Appareil électrique (100, 300) selon la revendication 9, dans lequel le processeur (230) est conçu en outre pour:
sélectionner l’au moins un protocole de communication parmi les un ou plusieurs protocoles de communication
disponibles compte tenu de données indicatrices d’un rapport entre le trafic de liaison montante et le trafic de liaison
descendante présentes dans les troisièmes données.

11. Appareil électrique (100, 300) selon la revendication 1, dans lequel le processeur (230) est conçu en outre pour:
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déterminer un indicateur de qualité de canal (CQI, channel quality indicator) à transmettre à un dispositif relais
émettant un signal LTE, qui correspond à l’au moins un protocole de communication sélectionné, parmi le premier
signal LTE et le deuxième signal LTE, compte tenu de l’au moins un protocole de communication sélectionné.

12. Procédé d’établissement de protocole de communication pour un appareil électrique (100, 300) comportant un
premier circuit de communication (341) traitant un signal LTE et un deuxième circuit de communication (342) traitant
un signal Wi-Fi, le procédé comprenant:

l’obtention de premières données indicatrices d’un état d’un premier canal correspondant à un premier protocole
de communication associé à un premier signal LTE dans une bande sous licence et un deuxième signal LTE
dans une bande sans licence (510);
l’obtention de deuxièmes données indicatrices d’un état d’un deuxième canal correspondant à un deuxième
protocole de communication associé au premier signal LTE dans la bande sous licence et à un signal Wi-Fi
dans la bande sans licence (510);
la sélection d’au moins un protocole de communication parmi le premier protocole de communication et le
deuxième protocole de communication compte tenu des premières données et des deuxièmes données (520); et
la réalisation d’une communication par l’intermédiaire d’un circuit de communication, parmi le premier circuit
de communication et le deuxième circuit de communication, qui prend en charge l’au moins un protocole de
communication sélectionné au moyen de l’au moins un protocole de communication sélectionné (530),
ladite réalisation de la communication comprenant l’agrégation du premier signal LTE et du deuxième signal
LTE traités par le premier circuit de communication (341) si le premier protocole de communication est sélec-
tionné, et l’agrégation du premier signal LTE traité par le premier circuit de communication (341) et du signal
Wi-Fi traité par le deuxième circuit de communication (342) si le deuxième protocole de communication est
sélectionné.

13. Procédé selon la revendication 12, dans lequel le premier protocole de communication comprend un ou plusieurs
protocoles de communication LAA par LTE ou LTE-U.

14. Procédé selon la revendication 12, dans lequel le deuxième protocole de communication comprend un ou plusieurs
protocoles de communication LWA, LWIP, MPTCP, ou de liaison intelligente (smart bonding).

15. Procédé selon la revendication 12, dans lequel les premières données ainsi que les deuxièmes données compren-
nent des données associées à au moins une des caractéristiques suivantes : RSSI, RSRP, RSRQ, SINR, la bande
passante disponible, la distance à un dispositif relais, une bande prise en charge par le dispositif relais, RSSI du
dispositif relais, SINR du dispositif relais, le nombre de dispositifs relais disponibles, une condition d’activation d’un
protocole de communication, ou le trafic.
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