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INTERFERENCE INFORMATION REPORTING METHOD AND APPARATUS, AND
FREQUENCY RANGE DETERMINATION METHOD AND APPARATUS

TECHNICAL FIELD

[01]  The disclosure relates to a field of communication technologies, in particularly to a
method for reporting interference information, an apparatus for reporting interference
information, a method for determining a frequency range, an apparatus for determining a
frequency range, a communication device, and a computer-readable storage medium.
BACKGROUND

[02] Due to requirements of different networks and services, a same user equipment (UE)
may be equipped with various wireless transceivers, for example, wireless transceivers of
various radio access technologies (RATs), such as 4-th generation (4G) long term evolution
(LTE), 5G new radio (NR), wireless fidelity (WIFI), Bluetooth (BT), and a global navigation
satellite system (GNSS).

[03] A frequency for receiving a signal by a wireless receiver may overlap with a frequency
for transmitting a signal by a wireless transmitter. For example, the frequency for receiving a
signal and the frequency for transmitting a signal are adjacent frequencies or harmonic frequency
portions, and then the wireless receiver may be subject to interference from the wireless
transmitter.

[04] Further, the UE may report an existing interference problem to a base station, so that the
base station provides a solution to the UE. At present, information of the interference problem
that the UE reports to the base station includes a central frequency point subject to interference.
For example, an absolute radio frequency channel number (ARFCN) is reported, and a frequency
corresponding to the ARFCN is used as a central frequency point.

[05] Since the information of the interference problem reported by the UE only includes the
central frequency point, the base station can only determine that the central frequency point is
subject to interference in a frequency band according to the information, and when other
frequencies in the frequency band are subject to interference, the base station cannot accurately
determine a frequency range subject to interference according to the central frequency point

reported by the UE.
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SUMMARY

[06] In view of this, embodiments of the disclosure provide a method for reporting
interference information, a method for determining a frequency range, an apparatus for reporting
interference information, an apparatus for determining a frequency range, a communication
device, and a computer-readable storage medium, to resolve technical problems in the related art.
[07] According to a first aspect of embodiments of the disclosure, there is provided a method
for reporting interference information. The method is applied to a terminal, and includes:
determining that a condition for sending the interference information is met; and sending the
interference information to a network device, in which the interference information includes
information of a frequency range related to a frequency interference problem.

[08]  According to a second aspect of embodiments of the disclosure, there is provided a
method for determining a frequency range. The method is applied to a network device, and
includes: receiving interference information sent by a terminal, in which the interference
information includes information of a frequency range related to a frequency interference
problem; and determining the frequency range related to the frequency interference problem in
the terminal according to the information of the frequency range.

[09] According to a third aspect of embodiments of the disclosure, there is provided an
apparatus for reporting interference information. The apparatus is applied to a terminal, and
includes: a processing module, configured to determine that a condition for sending the
interference information is met; and a sending module, configured to send the interference
information to a network device, in which the interference information includes information of a
frequency range related to a frequency interference problem.

[10] According to a fourth aspect of embodiments of the disclosure, there is provided an
apparatus for determining a frequency range. The apparatus is applied to a network device, and
includes: a receiving module, configured to receive interference information sent by a terminal,
in which the interference information includes information of a frequency range related to a
frequency interference problem; and a processing module, configured to determine the frequency
range related to the frequency interference problem of the terminal according to the information
of the frequency range.

[11] According to a fifth aspect of embodiments of the disclosure, there is provided a

communication device. The device includes: a processor; and a memory configured to store a
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computer program. When the computer program is executed by the processor, the method for
reporting interference information is implemented.

[12]  According to a sixth aspect of embodiments of the disclosure, there is provided a
communications device. The device includes: a processor; and a memory configured to store a
computer program. When the computer program is executed by the processor, the method for
determining a frequency range is implemented.

[13]  According to a seventh aspect of embodiments of the disclosure, there is provided a
computer-readable storage medium storing a computer program. When the computer program is
executed by a processor, steps in the method for reporting interference information are
implemented.

[14]  According to an eighth aspect of embodiments of the disclosure, there is provided a
computer-readable storage medium storing a computer program. When the computer program is
executed by a processor, steps in the method for determining a frequency range are implemented.
[15]  According to embodiments of the disclosure, in response to a condition for sending
interference information being met, a terminal may send the interference information to a
network device, so as to indicate, to the network device, information of a frequency range related
to a frequency interference problem, so that the network device can determine the frequency
range related to the frequency interference problem.

[16] Compared with reported interference information only including a central frequency
point, the interference information reported by the terminal to the network device includes the
information of the frequency range related to the frequency interference problem, which
facilitates the network device to accurately determine the frequency range in which interference
occurs, thereby facilitating the network device to accurately solve the frequency interference
problem.

BRIEF DESCRIPTION OF THE DRAWINGS

[17] In order to explain the technical solutions in embodiments of the disclosure more clearly,
the drawings described in the embodiments will be briefly introduced below. Obviously, the
diagrams described as below are only some embodiments of the disclosure. Those skilled in the
art may obtain other drawings according to these drawings on the premise of not involving any
inventive effort.

FIG. 1 is a schematic flowchart illustrating a method for reporting interference
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information according to an embodiment of the disclosure.

FIG. 2 is a schematic flowchart illustrating another method for reporting interference
information according to an embodiment of the disclosure.

FIG. 3 is a schematic flowchart illustrating a method for determining a frequency range
according to an embodiment of the disclosure.

FIG. 4 is a schematic flowchart illustrating another method for determining a frequency
range according to an embodiment of the disclosure.

FIG. 5 is a block diagram illustrating an apparatus for reporting interference information
according an embodiment of the disclosure.

FIG. 6 is a block diagram illustrating an apparatus for determining a frequency range
according to an embodiment of the disclosure.

FIG. 7 is a block diagram illustrating a device for determining a frequency range
according to an embodiment of the disclosure.

FIG. 8 is a block diagram illustrating a device for reporting interference information
according to an embodiment of the disclosure.
DETAILED DESCRIPTION
[18]  The technical scheme in embodiments of the disclosure will be described clearly and
completely in combination with the appended drawings in embodiments of the disclosure. It is
obvious that the embodiments described are only a part of embodiments in the disclosure, rather
than the whole embodiments. On the basis of embodiments of the disclosure, all other
embodiments obtained by those skilled in the art without creative work are within the protection
scope of the disclosure.
[19] The terms described in the disclosure are only for the purpose of describing specific
embodiments and are not intended to limit the embodiments of the disclosure. The singular
forms “a”, “an” and “this” used in the embodiments of the disclosure and the attached claim are
also intended to include plural forms, unless the context clearly indicates otherwise. It should
also be understood that the term “and/or” used in the disclosure means and includes any or all
possible combinations of one or more associated listed items.
[20] It should be understood that, although the terms first, second, third, etc. may be used in
the embodiments of the disclosure to describe various information, such information shall not be

limited to these terms. These terms are only used to distinguish the same type of information. For
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example, without departing from the scope of this disclosure, first information may also be
referred to as second information, and similarly, and second information may also be referred to
as first information. It depends on the context. For example, the word “if” as used herein may be
interpreted as “in a case that” or “when” or “in response to determining that”.

[21] For purposes of brevity and ease of understanding, the terms used herein are “greater
than” or “less than”, “higher than” or “lower than” when characterizing a size relationship.
However, it can be understood by those skilled in the art that the term “greater than” also covers
the meaning of “greater than or equal to”, the term “less than” also covers the meaning of “less
than or equal to”, the term “higher than” also covers the meaning of “higher than or equal to”,
and the term “lower than” also covers the meaning of “lower than or equal to”.

[22]  FIG. 1 is a schematic flowchart illustrating a method for reporting interference
information according to an embodiment of the disclosure. The method for reporting interference
information shown in the embodiment may be applied to the terminal. The terminal includes, but
is not limited to, a mobile phone, a tablet computer, a wearable device, a sensor, an Internet of
things device, and other communication devices. The terminal (e.g., as a user equipment) may
communicate with a network device. The network device includes, but is not limited to, a
network device in a communication system such as 4G, 5G, 6G, and the like, such as a base
station, a core network, and the like.

[23] As illustrated in FIG. 1, the method for reporting interference information includes the
following steps.

[24] At step S101, it is determined that a condition for sending the interference information
is met.

[25] At step S102, the interference information is sent to the network device, in which the
interference information includes information of a frequency range related to a frequency
interference problem.

[26] In an embodiment, the frequency interference problem includes, but is not limited to,
interference between a wireless receiver and a wireless transmitter in the terminal, such as
in-device coexistence (IDC) interference.

[27] In an embodiment, in response to the condition for sending the interference information
being met, the terminal may send the interference information to the network device, so as to

indicate, to the network device, the information of the frequency range related to the frequency
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interference problem, so that the network device may determine the frequency range related to
the frequency interference problem.

[28] Compared with reported interference information only including a central frequency
point, the interference information reported by the terminal to the network device includes the
information of the frequency range related to the frequency interference problem, which
facilitates the network device to accurately determine the frequency range in which interference
occurs, thereby facilitating the network device to accurately solve the frequency interference
problem.

[29] For example, for a frequency band A, a start frequency is f1, an end frequency is f2, and
the central frequency point is (f1 + f2)/2. The frequency interference problem occurs in a
frequency range from a frequency f3 to a frequency 4 in the frequency band A, where f1 < {3 <
4 < (f1 + £2)/2.

[30] If the terminal only indicates the central frequency point to the network device, the
network device can only determine that the frequency interference problem occurs near (f1 +
2)/2, but actually the frequency interference problem occurs in the frequency range from f3 to 4,
which causes the network device not to accurately determine a frequency range where the
frequency interference problem occurs in the frequency band A according to the interference
information reported by the terminal.

[31] The manner of solving the frequency interference problem by the network device may
be instructing the terminal to suspend communication using frequencies near (f1 + {2)/2.
However, since the frequency interference problem occurs in the frequency range from f3 to f4,
even if the terminal suspends using the frequencies near (f1+12)/2, there will still be a frequency
interference problem as the terminal would still use frequencies within the frequency range from
f3 to f4 for communication. That is, the network device cannot accurately solve the frequency
interference problem for the terminal.

[32] According to the embodiment, in the interference information reported by the terminal
to the network device, the information of the frequency range related to the frequency
interference problem may be 3 to f4. Accordingly, the network device can accurately determine
that the frequency interference problem occurs in the frequency range from f3 to f4 in the
frequency band A.

[33] In this case, the manner of solving the frequency interference problem by the network
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device may be instructing the terminal to suspend communication using frequencies in the
frequency range from f3 to f4. Since for the terminal, the frequency interference problem occurs
in the frequency range from f3 to f4, the terminal suspends communication using the frequencies
within the frequency range from f3 to f4, which may avoid the frequency interference problem. It
can be seen that the network device can accurately solve the frequency interference problem for
the terminal.

[34]  The manner in which the network device solves the frequency interference problem for
the terminal is not limited to instructing the terminal to suspend communication in the frequency
range in which the frequency interference problem occurs. There may be other manners to be
selected according to needs. For example, the network device itself suspends sending downlink
information to the terminal in the frequency range.

[35] It should be noted that the manner in which the terminal sends the interference
information to the network device may be set according to a need. For example, the interference
information may be sent through radio resource control (RRC) signaling, or may be sent through
physical layer information, or may be sent in a random access process, which is not limited in the
disclosure.

[36
[37

In an embodiment, the condition includes at least one of:

an occurrence of the frequency interference problem;

[39
[40

]

]

[38] stopping of the frequency interference problem; or

] an occurrence of a new frequency interference problem.

] In an embodiment, the terminal may send the interference information to the network
device when the frequency interference problem occurs, so that the network device may
determine that the terminal is affected by the frequency interference problem in the frequency
range related to the frequency interference problem. Therefore, the frequency interference
problem is solved for the terminal. For example, the terminal is instructed to suspend
communication using the frequencies in the frequency range.

[41] In an embodiment, when the frequency interference problem stops, the terminal may
send the interference information to the network device, so that the network device determines
that the frequency interference problem occurred in the frequency range is stopped for the

terminal, thereby removing the limitation on the terminal for solving the frequency interference

problem. For example, the network device indicates that the terminal may continue
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communication using the frequencies within the frequency range.

[42] In an embodiment, when a new frequency interference problem occurs, the terminal
may send the interference information to the network device, in which the interference
information may include information of a frequency range related to the new frequency
interference problem, so that the network device determines that the terminal is affected by a
frequency interference problem in a new frequency range related to the new frequency
interference problem. Therefore, the frequency interference problem is solved for the terminal.
For example, the terminal is instructed to suspend communication using frequencies within the
new frequency range.

[43

In an embodiment, the information of the frequency range includes at least one of:

[45

[44] a frequency range in which interference occurs; or
] a frequency range combination in which interference occurs.

[46 The frequency range in which interference occurs includes at least one of a frequency
range causing interference or a frequency range subject to interference.

[47] In an embodiment, the frequency interference problem occurred in the terminal may be
that interference occurs between two frequency ranges. For example, a frequency range #1
causes interference to a frequency range #2, and the terminal may report, to the network device,
a frequency range in which interference occurs. For example, the terminal reports at least one of
the frequency range #1 or the frequency range #2, and may indicate the frequency range causing
interference or the frequency range subject to interference in the reported frequency range.

[48] It should be noted that the generated frequency interference problem is interference
occurring between at least one pair of frequency ranges, and may be interference occurring
between more than one pair of frequency ranges, so that the terminal may report more than one
pair of frequency ranges and indicate a relationship between reported frequency ranges.

[49] For example, for the terminal, there are interference caused by a frequency range #1 for
a frequency range #2 and interference caused by a frequency range #3 for a frequency range #4
at the same time. Then, frequency ranges in which interference occurs reported by the terminal
may include the frequency range #1, the frequency range #2, the frequency range #3, and the
frequency range #4. The terminal may indicate that the frequency range #1 and the frequency
range #3 are frequency ranges causing interference, the frequency range #2 and the frequency

range #4 are frequency ranges subject to interference, the frequency range #1 corresponds to the
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frequency range #2, and the frequency range #3 corresponds to the frequency range #4.
Accordingly, the network device may determine that the frequency range #1 causes interference
to the frequency range #2, and the frequency range #3 causes interference to the frequency range
#4.

[50] In an embodiment, the occurrence of the frequency interference problem in the terminal
may be a common effect of two or more frequency ranges (including but not limited to cross
modulation), resulting in causing interference to another frequency range. The terminal may
report, to the network device, a frequency range combination in which interference occurs, for
example, a frequency range combination in which interference occurs due to the common effect.
[51]  For example, a common effect of a frequency range #5 and a frequency range #6 causes
interference to a frequency range #7. Then the terminal may report a frequency range
combination including the frequency range #5 and the frequency range #6 to the network device,
or may report the frequency range #7. Accordingly, the network device may determine that the
common effect of the frequency range #5 and the frequency range #6 causes interference to the
frequency range #7. A type of the common effect may also be indicated to the network device,
for example, a cross modulation.

[52] In an embodiment, the frequency range combination includes more than one frequency
range and/or frequency. That is, the frequency range combination at least includes one frequency
range.

[53] For example, the frequency range combination may include a frequency range #1 and a
frequency #2. The frequency range #1 is a frequency range with a frequency corresponding to
ARFCN-1 as a central frequency point and a bandwidth of 20 MHz. The frequency #2 is a
frequency corresponding to ARFCN-2.

[54] Alternatively, the frequency range combination may include a frequency range #1 and a
frequency range #2. The frequency range #1 is a frequency range with a frequency
corresponding to ARFCN-1 as a central frequency point and a bandwidth of 20 MHz. The
frequency range #2 is a frequency range with a frequency corresponding to ARFCN-2 as a
central frequency point and a bandwidth of 20 MHz.

[55] In an embodiment, the interference information further includes a radio access
technology corresponding to the frequency range in which the interference occurs.

[56] In an embodiment, the radio access technology includes at least one of:
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[57] a third generation partnership project (3GPP) radio access technology, such as LTE, NR;
[58] a global positioning system (GPS);

[59] a BeiDou system (BDS);

[60] a global navigation satellite system (GNSS);

[61] a wireless local area network (WLAN);

[62] a Galileo positioning system (Galileo);

[63] an Indian regional navigation satellite system (IRNSS); or

[64] a bluetooth (BT).

[65] The radio access technology corresponding to the frequency range in which the

interference occurs is carried in the interference information, including a radio access technology
of the frequency range causing interference and/or a radio access technology of the frequency
range subject to interference. For example, the radio access technology of the frequency range
causing interference is WLAN, the radio access technology of the frequency range subject to
interference is NR. Accordingly, the network device can accurately determine the radio access
technology corresponding to the frequency range in which the interference occurs, so as to avoid
that the network device is difficult to distinguish radio access technologies corresponding to the
frequency ranges when frequency ranges of different radio access technologies overlap. It is
beneficial to ensure that the network device accurately solves the frequency interference problem
for the terminal according to the radio access technology corresponding to the frequency range.
[66] In an embodiment, a type of the information of the frequency range includes at least one
of:

[67] a serial number of a central frequency point and bandwidth information related to the

serial number of the central frequency point;

[68] a serial number of a start frequency point and a serial number of an end frequency point;
[69] bandwidth part (BWP) information;

[70] cell information;

[71] cell group information; or

[72] measurement object information.

[73] In an embodiment, when the terminal reports the information of the frequency range to

the network device, the terminal may select the type according to a need.

[74]  In an embodiment, the serial number of the central frequency point and the bandwidth
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information related to the serial number of the center frequency point may be reported. The serial
number of the center frequency point may be represented by an ARFCN. For example, a reported
serial number of the central frequency point is ARFCN-1, a corresponding bandwidth
information is 20 M, and the network device may determine that the frequency range is from a
frequency obtained by subtracting 10 M from the frequency corresponding to ARFCN-1 to a
frequency obtained by adding 10 M to the frequency corresponding to ARFCN-1.

[75]  In an embodiment, the serial number of the start frequency point and the serial number
of the end frequency point may be reported. The serial number of the start frequency point and
the serial number of the end frequency point may be represented by ARFCNs. For example, a
reported serial number of a start frequency point is ARFCN-1, a serial number of an end
frequency point is ARFCN-2. Accordingly, the network device may determine that the frequency
range is from the frequency corresponding to ARFCN-1 to the frequency corresponding to
ARFCN-2.

[76] In an embodiment, the BWP information, for example, a BWP identifier (serial number),
may be reported. The network device may determine a corresponding BWP based on the BWP
information, and may determine a central frequency point fl and a bandwidth 2W;
corresponding to the BWP, so that the network device determines that a frequency range is from
f1 - Wi to f1 + Wi.

[77] For example, the cell information may be reported, such as, a cell identifier (serial
number). The network device may determine a corresponding cell based on the cell identifier,
and may further determine a central frequency point f2 and a bandwidth 2W> configured for the
cell, so that the network device determines that the frequency range is from {2 - W to 2 + Wa.
[78] In an embodiment, the cell group information, for example, a master cell group (MCQG)
or a secondary cell group (SCG), may be reported. The network device may determine, based on
the cell group information, a central frequency point {3 and a bandwidth 2W3 that are configured
to a corresponding cell group, so as to determine that the frequency range is from {3 - W3 to f3 +
Ws.

[79] In an embodiment, the measurement object information, for example, an identifier
(serial number) of a measurement object may be reported. The network device may determine,
based on the measurement object information, a central frequency point f4 and a bandwidth 2W4

configured for the corresponding measurement object, so as to determine that the frequency
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range 1s from f4 - W4 to f4 + Wa.

[80] In an embodiment, when the type includes at least one of the BWP information, the cell
information, the cell group information, or the measurement object information, the information
of the frequency range further carries start frequency information and/or end frequency
information of the frequency range.

[81] In response to the type of the information of the frequency range reported by the
terminal to the network device including at least one of the BWP information, the cell
information, the cell group information, or the measurement object information, a frequency
range determined according to these types of information is relatively fixed. For example, a
frequency range is determined according to a central frequency point and a bandwidth in the
foregoing embodiments.

[82] In the embodiment, the start frequency information and/or the end frequency
information of the frequency range may be further carried in the information of the frequency
range, so that after a frequency range is determined according to the central frequency point and
the bandwidth, the network device can further determine, according to the start frequency
information and/or the end frequency information, a more accurate frequency range from the
frequency range.

[83] For example, if the type of the information of the frequency range reported by the
terminal to the network device is the cell information, the network device may determine a
corresponding cell based on the cell identifier, and then determine the central frequency point {2
and the bandwidth 2W> configured for the cell, so as to determine that the frequency range is
from 12 - W to f2 + Wa. The information of the frequency range further carries a start frequency
f5 and an end frequency f6 of the frequency range, in which f5 and f6 belong to the frequency
range, so that a frequency range from f5 to f6 may be further determined in {2 - W» to {2 + W».
[84] In an embodiment, the start frequency information includes a serial number of a start
frequency point or a serial number of a start physical resource block (PRB); and/or the end
frequency information includes a serial number of an end frequency point or a serial number of
an end PRB.

[85] The start frequency information and the end frequency information may be represented
by serial numbers of frequency points, or may be represented by serial numbers of PRBs.

[86] When the start frequency information and the end frequency information are represented
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by the serial numbers of frequency points, for example, the serial number of the start frequency
point may be ARFCN-1, the serial number of the end frequency point may be ARFCN-2, then
the start frequency point is a frequency point corresponding to ARFCN-1, and the end frequency
point is a frequency point corresponding to ARFCN-2.

[87] When the start frequency information and the end frequency information are represented
by the serial numbers of PRBs, for example, the serial number of the start frequency point may
be PRB-1, the serial number of the end frequency point may be PRB-2, then the start frequency
point is a frequency point (for example, a start frequency position or an end frequency position
of PRB-1) corresponding to PRB-1, and the ending frequency point is a frequency point (for
example, a start frequency position or an end frequency position of PRB-2) corresponding to
PRB-2.

[88] One PRB corresponds to 12 sub-carriers, and a bandwidth of each sub-carrier may be
determined according to a sub-carrier spacing (SCS). A bandwidth corresponding to one PRB is
a bandwidth of 12 sub-carriers.

[89] In an embodiment, the information of the frequency range further carries SCS
information corresponding to the frequency range, for example, a size of the SCS, such as
15KHz, 30KHz, 60KHz, 120KHz, and the like, which may be indicated by using a parameter set
identifier, so that the network device determines the bandwidth corresponding to the PRB based
on the size of the SCS.

[90] In an embodiment, the bandwidth information includes at least one of: a bandwidth or a
number of PRBs.

[91] The bandwidth information may be directly indicated by the bandwidth, for example,
10M, 20M, and the like, or may be represented by the number of PRBs, for example, a
bandwidth corresponding to each PRB may be determined, and then a bandwidth corresponding
to the PRBs is determined according to the number of PRBs.

[92] In an embodiment, in a case that the bandwidth information includes a number n of
PRBs:

[93] in response to n being equal to 1, the information of the frequency range is used to
indicate a frequency range starting from the central frequency point and having a bandwidth
corresponding to the PRB, or is used to indicate a frequency range ending at the central

frequency point and having the bandwidth corresponding to the PRB;
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[94] in response to n being an even number, the information of the frequency range is used to
indicate a frequency range taking the central frequency point as a midpoint and having a
bandwidth corresponding to the n PRBs; and

[95] in response to n being an odd number greater than 1, the information of the frequency
range is used to indicate a frequency range taking the central frequency point as a midpoint and
having the bandwidth corresponding to n PRBs, or is used to indicate that a frequency range
starting from a frequency point obtained by subtracting a bandwidth corresponding to a certain
number of PRBs from the central frequency point and having a bandwidth corresponding to the n
PRBs, where the certain number is a rounding value of n/2.

[96] In an embodiment, when the number n of PRBs has different values, indicated
frequency ranges may be different, and manners in which the network device determines the
frequency range based on reported information of the terminal may also be different.

[97] For example, when n is equal to 1, the start frequency position (or the end frequency
position) of the PRB may be used as the central frequency point. For example, the start
frequency position is 2.5GHz, the SCS corresponding to the PRB is 15 KHz, and the bandwidth
determined according to the SCS is 100M.

[98] In this case, 2.5GHz may be used as a start point, the continuous 100M is used as the
indicated frequency range, that is, the frequency range is 2.5GHz to 2.5GHz+100M.
Alternatively, 2.5GHz may be used as an end point, the continuous 100M is used as the indicated
frequency range, that is, the frequency range is 2.5GHz-100 M to 2.5GHz.

[99] For example, when n is an even number, a central frequency position of the n PRBs may
be used as the central frequency point. For example, n = 4, the central frequency of 4 PRBs are
2.5GHz, the SCS corresponding to the PRB is 15KHz, and the bandwidth determined according
to the SCS is 100M. Then, it may be determined that the frequency range is from 2.5GHz-200M
to 2.5GHz+200M.

[100] For example, when n is an odd number greater than 1, the central frequency position of
the n PRBs may be used as the central frequency point. For example, n = 3, a central frequency
of the 3 PRBs is 2.5GHz, the SCS corresponding to the PRB is 15KHz, and the bandwidth
determined according to the SCS is 100M. Then, it may be determined that the frequency range
is from 2.5GHz-150M to 2.5GHz+150M.

[101] When the bandwidth corresponding to the PRB is 100M, a bandwidth of 300M
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corresponding to the 3 PRBs is divisible by 2. However, there may be some cases that a
bandwidth corresponding to the n PRBs is not divisible by 2. For example, a bandwidth
corresponding to the PRB is 55M, then 165/2M is not an integer, which may cause some
problems during the processing.

[102] Therefore, n/2 may be rounded, including but not limited to ceiling or floor. For
example, in the case that n=3, a ceiling value of 3/2 is 2, and a floor value of 3/2 is 1. For
example, when the start frequency position of the frequency range is calculated, floor is
performed, when the end frequency position of the frequency range is calculated, ceiling is
performed, and a determined frequency range may be from 2.5GHz-200M to 2.5GHz+400M.
For example, when the start frequency position of the frequency range is calculated, ceiling is
performed, when the end frequency position of the frequency range is calculated, floor is
performed, and a determined frequency range may be 2.5GHz-400M to 2.5GHz+200M.

[103] It should be noted that whether a rounding mode is floor or ceiling, may be indicated to
the terminal by the network device, or may be agreed in advance by the network device and the
terminal, or may be determined according to a protocol. Therefore, it is ensured that the network
device and the terminal have a same understanding of the rounding mode, thereby ensuring that
the frequency range indicated by the terminal is the same as the frequency range determined by
the network device.

[104] FIG. 2 is a schematic flowchart illustrating another method for reporting interference
information according to an embodiment of the disclosure. As illustrated in FIG. 2, the method
further includes the following step.

[105] At step S201, an allowable frequency range corresponding to the interference
information allowed to be reported is determined according to an indication of the network
device.

[106] Sending the interference information to the network device includes:

[107] at step S202, determining that the frequency range related to the frequency interference
problem belongs to the allowable frequency range, and sending the interference information to
the network device.

[108] In an embodiment, since the terminal communicates based on different radio access
technologies, a large frequency range is involved. Therefore, there are also many central

frequency points corresponding to the ARFCNSs. Since the network device does not know at
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which central frequency points the terminal may experience the frequency interference problem,
when configuring resources for reporting ARFCNs to the terminal, the network device needs to
configure a large amount of resources for the terminal to report a variety of ARFCNs, so that the
terminal can report an ARFCN corresponding to any central frequency point within a frequency
range available for communication, which occupies a relatively large amount of uplink
communication resources.

[109] According to the embodiment, the network device may limit a frequency range
corresponding to the interference information reported by the terminal, for example, by
indicating the terminal that the terminal is only allowed to report the interference information in
the allowable frequency range. That is, when the frequency interference problem occurs in the
allowable frequency range, the terminal can report the interference information. Accordingly, the
terminal sends the interference information to the network device when the frequency range
related to the frequency interference problem belongs to the allowable frequency range, and the
interference information is not sent to the network device when the frequency range related to
the frequency interference problem does not belong to the allowable frequency range.

[110] Based on this, a central frequency point corresponding to an ARFCN reported by the
terminal also belongs to the allowable frequency range. Therefore, the network device only
needs to configure a small amount of resources according to the allowed frequency range for the
terminal to report the ARFCN, but does not need to configure the resources according to all
frequency bands that can be used by the terminal for the terminal to report the ARFCN, which is
beneficial to saving communication resources.

[111] FIG. 3 is a schematic flowchart illustrating a method for determining a frequency range
according to an embodiment of the disclosure. The method for determining a frequency range
shown in the embodiment may be applied to a network device. The network device may
communicate with a terminal. The network device includes, but is not limited to, a base station in
a communication system such as a 4G base station, a 5G base station, and a 6G base station. The
terminal includes, but is not limited to, a mobile phone, a tablet computer, a wearable device, a
sensor, an Internet of Things device, and the like.

[112] As illustrated in FIG. 3, the method for determining a frequency range includes the
following steps.

[113] At step S301, interference information sent by the terminal is received, in which the
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interference information includes information of a frequency range related to a frequency
interference problem.

[114] At step S302, the frequency range related to the frequency interference problem of the
terminal is determined according to the information of the frequency range.

[115] In an embodiment, the frequency interference problem includes, but is not limited to,
interference between a wireless receiver and a wireless transmitter in the terminal, such as IDC
interference.

[116] In an embodiment, in response to a condition for sending the interference information
being met, the terminal may send the interference information to the network device, so as to
indicate, to the network device, the information of the frequency range related to the frequency
interference problem, so that the network device may determine the frequency range related to
the frequency interference problem.

[117] Compared with reported interference information only including a central frequency
point, the interference information reported by the terminal to the network device includes the
information of the frequency range related to the frequency interference problem, which
facilitates the network device to accurately determine the frequency range in which interference
occurs, thereby facilitating the network device to accurately solve the frequency interference
problem.

[118] For example, for a frequency band A, a start frequency is f1, an end frequency is f2, and
the central frequency point is (f1 + f2)/2. The frequency interference problem occurs in a
frequency range from the frequency f3 to the frequency f4 in the frequency band A, where f1 <
3 < f4 < (fl + £2)/2.

[119] If the terminal only indicates the central frequency point to the network device, the
network device can only determine that the frequency interference problem occurs near (f1 +
2)/2, but actually the frequency interference problem occurs in the frequency range from f3 to f4,
which causes the network device not to accurately determine a frequency range in which the
frequency interference problem occurs in the frequency band A according to the interference
information reported by the terminal.

[120] The manner of solving the frequency interference problem by the network device may
be instructing the terminal to suspend communication using frequencies near (f1 + {2)/2.

However, since the frequency interference problem occurs in the frequency range from f3 to {4,
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even if the terminal suspends using the frequencies near (f1+12)/2, there will still be a frequency
interference problem as the terminal would still use frequencies within the frequency range from
f3 to f4 for communication. That is, the network device cannot accurately solve the frequency
interference problem for the terminal.

[121] According to the embodiment, in the interference information reported by the terminal
to the network device, the information of the frequency range related to the frequency
interference problem may be 3 to f4. Accordingly, the network device may accurately determine
that the frequency interference problem occurs in the frequency range from f3 to f4 in the
frequency band A.

[122] In this case, the manner of solving the frequency interference problem by the network
device may be instructing the terminal to suspend communication using frequencies in the
frequency range from f3 to f4. Since for the terminal, the frequency interference problem occurs
in the frequency range from f3 to f4, the terminal suspends communication using the frequencies
within the frequency range from f3 to f4, which may avoid the frequency interference problem. It
can be seen that the network device can accurately solve the frequency interference problem for
the terminal.

[123] The manner in which the network device solves the frequency interference problem for
the terminal is not limited to instructing the terminal to suspend communication in the frequency
range in which the frequency interference problem occurs. There may be other manners to be
selected according to needs. For example, the network device itself suspends sending downlink
information to the terminal in the frequency range.

[124] It should be noted that the manner in which the terminal sends the interference
information to the network device may be set according to a need. For example, the interference
information may be sent through RRC signaling, or may be sent through physical layer
information, or may be sent in a random access process, which is not limited in the disclosure.
[125] In an embodiment, the terminal sends the interference information in response to at least
one of the following conditions being met:

[126
[127

] an occurrence of the frequency interference problem;

] stopping of the frequency interference problem; or
[128] an occurrence of a new frequency interference problem.

]

[129] In an embodiment, the information of the frequency range includes at least one of:
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[130] a frequency range in which interference occurs; or

[131] a frequency range combination in which interference occurs.

[132] The frequency range in which interference occurs includes at least one of a frequency
range causing interference or a frequency range subject to interference.

[133] In an embodiment, the frequency interference problem occurred in the terminal may
be that interference occurs between two frequency ranges. For example, a frequency range #1
causes interference to a frequency range #2, and the terminal may report, to the network device,
a frequency range in which interference occurs. For example, the terminal reports at least one of
the frequency range #1 or the frequency range #2, and may indicate the frequency range causing
interference or the frequency range subject to interference in the reported frequency range. Based
on this, the network device may determine the frequency range in which interference occurs, as
well as which frequency range in the received frequency ranges is causing interference and
which is subject to interference.

[134] It should be noted that the generated frequency interference problem is interference
occurring between at least one pair of frequency ranges, and may be interference occurring
between more than one pair of frequency ranges, so that the terminal may report more than one
pair of frequency ranges and indicate a relationship between reported frequency ranges.

[135] For example, for the terminal, there are interference caused by a frequency range #1 for
a frequency range #2 and interference caused by a frequency range #3 for a frequency range #4
at the same time. Then, frequency ranges in which interference occurs reported by the terminal
may include the frequency range #1, the frequency range #2, the frequency range #3, and the
frequency range #4. The terminal may indicate that the frequency range #1 and the frequency
range #3 are frequency ranges causing interference, the frequency range #2 and the frequency
range #4 are frequency ranges subject to interference, the frequency range #1 corresponds to the
frequency range #2, and the frequency range #3 corresponds to the frequency range #4.
Accordingly, the network device may determine that the frequency range #1 causes interference
to the frequency range #2, and the frequency range #3 causes interference to the frequency range
#4.

[136] In an embodiment, the occurrence of the frequency interference problem in the terminal
may be a common effect of two or more frequency ranges (including but not limited to cross

modulation), resulting in causing interference to another frequency range. The terminal may
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report, to the network device, a frequency range combination in which interference occurs, for
example, a frequency range combination in which interference occurs due to the common effect.
[137] For example, a common effect of a frequency range #5 and a frequency range #6 causes
interference to a frequency range #7. Then the terminal may report a frequency range
combination including the frequency range #5 and the frequency range #6 to the network device,
or may report the frequency range #7. Accordingly, the network device may determine that the
common effect of the frequency range #5 and the frequency range #6 causes interference to the
frequency range #7. A type of the common effect may also be indicated to the network device,
for example, a cross modulation. Based on this, the network device may determine the frequency
range in which interference occurs, as well as which frequency range in the received frequency
ranges is causing interference and which is subject to interference, and may determine the type
of the common effect of the frequency range combination causing interference.

[138] In an embodiment, the frequency range combination includes more than one frequency
range and/or frequency. That is, the frequency range combination at least includes one frequency
range.

[139] For example, the frequency range combination may include a frequency range #1 and a
frequency #2. The frequency range #1 is a frequency range with a frequency corresponding to
ARFCN-1 as a central frequency point and a bandwidth of 20 MHz. The frequency #2 is a
frequency corresponding to ARFCN-2.

[140] Alternatively, the frequency range combination may include a frequency range #1 and a
frequency range #2. The frequency range #1 is a frequency range with a frequency
corresponding to ARFCN-1 as a central frequency point and a bandwidth of 20 MHz. The
frequency range #2 is a frequency range with a frequency corresponding to ARFCN-2 as a
central frequency point and a bandwidth of 20 MHz.

[141] In an embodiment, the interference information further includes a radio access
technology corresponding to the frequency range in which the interference occurs.

In an embodiment, the radio access technology includes at least one of:

a 3GPP radio access technology;

]
]

[144] a GPS;
] aBDS;
]

a GNSS;
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] aWLAN;

] a Galileo;
[149] an IRNSS; or

] aBT.
[151] The radio access technology corresponding to the frequency range in which the
interference occurs is carried in the interference information, including a radio access technology
of the frequency range causing interference and/or a radio access technology of the frequency
range subject to interference. For example, the radio access technology of the frequency range
causing interference is WLAN, the radio access technology of the frequency range subject to
interference is NR. Accordingly, the network device can accurately determine the radio access
technology corresponding to the frequency range in which the interference occurs, so as to avoid
that the network device is difficult to distinguish radio access technologies corresponding to
frequency ranges when frequency ranges of different radio access technologies overlap. It is
beneficial to ensure that the network device accurately solves the frequency interference problem
for the terminal according to the radio access technology corresponding to the frequency range.
[152] In an embodiment, a type of the information of the frequency range includes at least one
of:
[153] a serial number of a central frequency point and bandwidth information related to the

serial number of the central frequency point;

[154] aserial number of a start frequency point and a serial number of an end frequency point;
[155] BWP information;

[156] cell information;

[157] cell group information; or

[158] measurement object information.

[159] In an embodiment, when the terminal reports the information of the frequency range to

the network device, the terminal may select the type according to a need.

[160] In an embodiment, the serial number of the central frequency point and the bandwidth
information related to the serial number of the central frequency point may be reported. The
serial number of the central frequency point may be represented by an ARFCN. For example, a
reported serial number of the central frequency point is ARFCN-1, the corresponding bandwidth

information is 20 M, and the network device may determine that the frequency range is from a
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frequency obtained by subtracting 10 M from the frequency corresponding to ARFCN-1 to a
frequency obtained by adding 10 M to the frequency corresponding to ARFCN-1.

[161] In an embodiment, the serial number of the start frequency point and the serial number
of the end frequency point may be reported. The serial number of the start frequency point and
the serial number of the end frequency point may be represented by ARFCNs. For example, a
reported serial number of a start frequency point is ARFCN-1, a serial number of an end
frequency point is ARFCN-2. Accordingly, the network device may determine that the frequency
range is from the frequency corresponding to ARFCN-1 to the frequency corresponding to
ARFCN-2.

[162] In an embodiment, the BWP information, for example, a BWP identifier (serial number),
may be reported. The network device may determine a corresponding BWP based on the BWP
information, and may determine a central frequency point fl and a bandwidth 2W;
corresponding to the BWP, so that the network device determines that a frequency range is from
f1 - Wi to fl + Wi

[163] For example, the cell information may be reported, such as, a cell identifier (serial
number). The network device may determine a corresponding cell based on the cell identifier,
and may further determine a central frequency point {2 and a bandwidth 2W; configured for the
cell, so that the network device determines that the frequency range is from {2 - W to 2 + Wa.
[164] In an embodiment, the cell group information, for example, a master cell group (MCG)
or a secondary cell group (SCG) may be reported. The network device may determine, based on
the cell group information, a central frequency point {3 and a bandwidth 2W3 that are configured
to a corresponding cell group, so as to determine that the frequency range is from {3 - W3 to {3 +
Ws.

[165] In an embodiment, the measurement object information, for example, an identifier
(serial number) of a measurement object may be reported. The network device may determine,
based on the measurement object information, a central frequency point f4 and a bandwidth 2W4
configured for the corresponding measurement object, so as to determine that the frequency
range is from f4 - W4 to f4 + Wa.

[166] In an embodiment, when the type includes at least one of the BWP information, the cell
information, the cell group information, or the measurement object information, the information

of the frequency range further carries start frequency information and/or end frequency
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information of the frequency range.

[167] When the type of the information of the frequency range reported by the terminal to the
network device includes at least one of the BWP information, the cell information, the cell group
information, or the measurement object information, a frequency range determined according to
these types of information is relatively fixed. For example, a frequency range is determined
according to a central frequency point and a bandwidth in the foregoing embodiments.

[168] In the embodiment, the start frequency information and/or the end frequency
information of the frequency range may be further carried in the information of the frequency
range, so that after a frequency range is determined according to the central frequency point and
the bandwidth, the network device can further determine, according to the start frequency
information and/or the end frequency information, a more accurate frequency range from the
frequency range.

[169] For example, if the type of the information of the frequency range reported by the
terminal to the network device is the cell information, the network device may determine a
corresponding cell based on the cell identifier, and then determine the central frequency point {2
and the bandwidth 2W> configured for the cell, so as to determine that the frequency range is
from f2 - W to 2 + W». The information of the frequency range further carries a start frequency
f5 and an end frequency f6 of the frequency range, in which f5 and {6 belong to the frequency
range, so that a frequency range from f5 to f6 may be further determined in f2 - W> to 2 + Wo.
[170] In an embodiment, the information of the frequency range further carries sub-carrier
spacing information corresponding to the frequency range.

[171] In an embodiment, the start frequency information includes a serial number of a start
frequency point or a serial number of a start PRB; and/or the end frequency information includes
a serial number of an end frequency point or a serial number of an end PRB.

[172] The start frequency information and the end frequency information may be represented
by serial numbers of frequency points, or may be represented by serial numbers of PRBs.

[173] When the start frequency information and the end frequency information are represented
by the serial numbers of frequency points, for example, the serial number of the start frequency
point may be ARFCN-1, the serial number of the end frequency point may be ARFCN-2, then
the start frequency point is a frequency point corresponding to ARFCN-1, and the end frequency

point is a frequency point corresponding to ARFCN-2.
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[174] When the start frequency information and the end frequency information are represented
by the serial numbers of PRBs, for example, the serial number of the start frequency point may
be PRB-1, the serial number of the end frequency point may be PRB-2, then the start frequency
point is a frequency point (for example, a start frequency position or an end frequency position
of PRB-1) corresponding to PRB-1, and the end frequency point is a frequency point (for
example, a start frequency position or an end frequency position of PRB-2) corresponding to
PRB-2.

[175] One PRB corresponds to 12 sub-carriers, and a bandwidth of each sub-carrier may be
determined according to a SCS. A bandwidth corresponding to one PRB is a bandwidth of 12
sub-carriers.

[176] In an embodiment, the information of the frequency range further carries SCS
information corresponding to the frequency range, for example, a size of the SCS, such as
15KHz, 30KHz, 60KHz, 120KHz, and the like, which may be indicated by using a parameter set
identifier, so that the network device determines the bandwidth corresponding to the PRB based
on the size of the SCS.

[177] In an embodiment, the bandwidth information includes at least one of: a bandwidth and
a number of PRBs.

[178] The bandwidth information may be directly indicated by the bandwidth, for example,
10M, 20M, and the like, or may be represented by the number of PRBs, for example, a
bandwidth corresponding to each PRB may be determined, and then a bandwidth corresponding
to the number of PRBs is determined according to the number of PRBs.

[179] In an embodiment, in a case that the bandwidth information includes a number n of
PRBs:

[180] in response to n being equal to 1, the information of the frequency range is used to
indicate a frequency range starting from the central frequency point and having a bandwidth
corresponding to the PRB, or is used to indicate a frequency range ending at the central
frequency point and having the bandwidth corresponding to the PRB;

[181] in response to n being an even number, the information of the frequency range is used to
indicate a frequency range taking the central frequency point as a midpoint and having a
bandwidth corresponding to the n PRBs; and

[182] in response to n being an odd number greater than 1, the information of the frequency
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range is used to indicate a frequency range taking the central frequency point as a midpoint and
having the bandwidth corresponding to n PRBs, or is used to indicate that a frequency range
starting from a frequency point obtained by subtracting a bandwidth corresponding to a certain
number of PRBs from the central frequency point and having a bandwidth corresponding to the n
PRBs, where the certain number is a rounding value of n/2.

[183] In an embodiment, when the number n of PRBs has different values, indicated
frequency ranges may be different, and manners in which the network device determines the
frequency range based on reported information of the terminal may also be different.

[184] For example, when n is equal to 1, the start frequency position (or the end frequency
position) of the PRB may be used as the central frequency point. For example, the start
frequency position is 2.5GHz, the SCS corresponding to the PRB is 15KHz, and the bandwidth
determined according to the SCS is 100M.

[185] In this case, 2.5GHz may be used as a start point, the continuous 100M is used as the
indicated frequency range, that is, the frequency range is from 2.5GHz to 2.5GHz +100M.
Alternatively, 2.5GHz may be used as an end point, the continuous 100M is used as the indicated
frequency range, that is, the frequency range is from 2.5GHz-100M to 2.5GHz.

[186] For example, when n is an even number, a central frequency position of the n PRBs may
be used as the central frequency point. For example, n = 4, a central frequency of 4 PRBs are
2.5GHz, the SCS corresponding to the PRB is 15KHz, and the bandwidth determined according
to the SCS is 100M. Then, it may be determined that the frequency range is from 2.5GHz-200M
to 2.5GHz+200M.

[187] For example, when n is an odd number greater than 1, the central frequency position of
the n PRBs may be used as the central frequency point. For example, n = 3, a central frequency
of the 3 PRBs is 2.5GHz, the SCS corresponding to the PRB is 15KHz, and the bandwidth
determined according to the SCS is 100M. Then, it may be determined that the frequency range
is from 2.5GHz-150M to 2.5Ghz+150M.

[188] When the bandwidth corresponding to the PRB is 100M, a bandwidth of 300M
corresponding to the 3 PRBs is divisible by 2. However, there may be some cases that a
bandwidth corresponding to the n PRBs is not divisible by 2. For example, a bandwidth
corresponding to the PRB is 55M, then 165/2M 1is not an integer, which may cause some

problems during the processing.
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[189] Therefore, n/2 may be rounded, including but not limited to ceiling and floor. For
example, in the case that n = 3, a ceiling value of 3/2 is 2, and a floor value of 3/2 is 1. For
example, when the start frequency position of the frequency range is calculated, floor is
performed, when the end frequency position of the frequency range is calculated, ceiling is
performed, and a determined frequency range may be from 2.5GHz-200M to 2.5GHz+400M.
For example, when the start frequency position of the frequency range is calculated, ceiling is
performed, when the end frequency position of the frequency range is calculated, floor is
performed, and a determined frequency range may be 2.5GHz-400M to 2.5GHz+200M.

[190] It should be noted that whether a rounding mode is floor or ceiling, may be indicated to
the terminal by the network device, or may be agreed in advance by the network device and the
terminal, or may be determined according to a protocol. Therefore, it is ensured that the network
device and the terminal have a same understanding of the rounding mode, thereby ensuring that
the frequency range indicated by the terminal is the same as the frequency range determined by
the network device.

[191] FIG. 4 is a schematic flowchart illustrating another method for determining a frequency
range according to an embodiment of the disclosure. As illustrated in FIG. 4, the method further
includes the following step.

[192] At step S401, an allowable frequency range corresponding to the interference
information allowed to be reported is indicated to the terminal.

[193] In an embodiment, since the terminal communicates based on different radio access
technologies, a large frequency range is involved. Therefore, there are also many central
frequency points corresponding to the ARFCNs. Since the network device does not know at
which central frequency points the terminal may experience the frequency interference problem,
when configuring resources for reporting ARFCNs to the terminal, the network device needs to
configure a large amount of resources for the terminal to report a variety of ARFCNSs, so that the
terminal can report an ARFCN corresponding to any central frequency point within a frequency
range available for communication, which occupies a relatively large amount of uplink
communication resources.

[194] According to the embodiment, the network device may limit a frequency range
corresponding to the interference information reported by the terminal, for example, by

indicating the terminal that the terminal is only allowed to report the interference information in
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the allowable frequency range. That is, when the frequency interference problem occurs in the
allowable frequency range, the terminal can report the interference information. Accordingly, the
terminal sends the interference information to the network device when the frequency range
related to the frequency interference problem belongs to the allowable frequency range, and the
interference information is not sent to the network device when the frequency range related to
the frequency interference problem does not belong to the allowable frequency range.

[195] Based on this, a central frequency point corresponding to an ARFCN reported by the
terminal also belongs to the allowable frequency range. Therefore, the network device only
needs to configure a small amount of resources according to the allowed frequency range for the
terminal to report the ARFCN, but does not need to configure the resources according to all
frequency bands that can be used by the terminal for the terminal to report the ARFCN, which is
beneficial to saving communication resources.

[196] The disclosure further provides embodiments of an apparatus for reporting interference
information and an apparatus for determining a frequency range, which correspond to the
method for reporting interference information and the method for determining a frequency range
in the above embodiments.

[197] FIG. 5 is a block diagram illustrating an apparatus for reporting interference information
according an embodiment of the disclosure. The apparatus for reporting interference information
shown in the embodiment may be applied to the terminal. The terminal includes, but is not
limited to, a mobile phone, a tablet computer, a wearable device, a sensor, an internet of things
device, and other communication devices. The terminal (e.g., as a user equipment) may
communicate with a network device. The network device includes, but is not limited to, a
network device in a communication system such as 4G, 5G, 6G, and the like, such as a base
station, a core network, and the like.

[198] Asillustrated in FIG. 5, the apparatus for reporting interference information includes:
[199] a processing module 501, configured to determine that a condition for sending the
interference information is met; and

[200] a sending module 502, configured to send the interference information to the network
device, in which the interference information includes information of a frequency range related
to a frequency interference problem.

[201] In an embodiment, the condition includes at least one of:
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an occurrence of the frequency interference problem;

stopping of the frequency interference problem; or

an occurrence of a new frequency interference problem.

In an embodiment, the information of the frequency range includes at least one of:
a frequency range in which interference occurs; or

a frequency range combination in which interference occurs.

In an embodiment, the frequency range combination includes more than one frequency

range and/or frequency.

[209]

In an embodiment, the interference information further includes a radio access

technology corresponding to the frequency range in which the interference occurs.

[220]

In an embodiment, the radio access technology includes at least one of:
3GPP radio access technology;

a GPS;

a BDS;

a GNSS;

a WLAN;

a Galileo;

an IRNSS; or

a BT.

In an embodiment, a type of the information of the frequency range includes at least one

a serial number of a central frequency point and bandwidth information related to the

serial number of the central frequency point;

[221
[222
[223
[224
[225

]
]
]
]
]
[226]

a serial number of a start frequency point and a serial number of an end frequency point;
BWP information;

cell information;

cell group information; or

measurement object information.

In an embodiment, the information of the frequency range further carries sub-carrier

spacing information corresponding to the frequency range.

[227]

In an embodiment, when the type includes at least one of the BWP information, the cell
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information, the cell group information, or the measurement object information, the information
of the frequency range further carries start frequency information and/or end frequency
information of the frequency range.

[228] In an embodiment, the start frequency information includes a serial number of a start
frequency point or a serial number of a start PRB; and/or the end frequency information includes

a serial number of an end frequency point or a serial number of an end PRB.

[229] In an embodiment, the bandwidth information includes at least one of:

[230] a bandwidth; or

[231] anumber of PRBs.

[232] In an embodiment, in a case that the bandwidth information includes a number n of
PRBs:

[233] in response to n being equal to 1, the information of the frequency range is used to
indicate a frequency range starting from the central frequency point and having a bandwidth
corresponding to the PRB, or is used to indicate a frequency range ending at the central
frequency point and having the bandwidth corresponding to the PRB;

[234] in response to n being an even number, the information of the frequency range is used to
indicate a frequency range taking the central frequency point as a midpoint and having a
bandwidth corresponding to the n PRBs; and

[235] in response to n being an odd number greater than 1, the information of the frequency
range is used to indicate a frequency range taking the central frequency point as a midpoint and
having a bandwidth corresponding to the n PRBs, or is used to indicate a frequency range
starting from a frequency point obtained by subtracting a bandwidth corresponding to a certain
number of PRBs from the central frequency point and having a bandwidth corresponding to the n
PRBs, where the certain number is a rounding value of n/2.

[236] In an embodiment, the processing module is configured to determine an allowable
frequency range corresponding to the interference information allowed to be reported according
to an indication of the network device.

[237] The sending module is configured to determine that the frequency range related to the
frequency interference problem belongs to the allowable frequency range, and send the
interference information to the network device.

[238] FIG. 6 is a block diagram illustrating an apparatus for determining a frequency range

29



10

15

20

25

30

according to an embodiment of the disclosure. The apparatus for determining a frequency range
shown in the embodiment may be applied to a network device. The network device may
communicate with a terminal. The network device includes, but is not limited to, a base station in
a communication system such as a 4G base station, a 5G base station, and a 6G base station. The
terminal includes, but is not limited to, a mobile phone, a tablet computer, a wearable device, a
sensor, an internet of things device, and the like.

[239] Asillustrated in FIG. 6, the apparatus for determining a frequency range includes:

[240] a receiving module 601, configured to receive interference information sent by the
terminal, in which the interference information includes information of a frequency range related
to a frequency interference problem; and

[241] a processing module 602, configured to determine the frequency range related to the
frequency interference problem of the terminal according to the information of the frequency
range.

[242] In an embodiment, the terminal sends the interference information in response to at least
one of the following conditions being met:

an occurrence of the frequency interference problem;

stopping of the frequency interference problem; or

an occurrence of a new frequency interference problem.

]
]
]
[246] In an embodiment, the information of the frequency range includes at least one of:
] afrequency range in which interference occurs; or
] afrequency range combination in which interference occurs.

] In an embodiment, the frequency range combination includes more than one frequency
range and/or frequency.
[250] In an embodiment, the interference information further includes a radio access
technology corresponding to a frequency range in which the interference occurs.
In an embodiment, the radio access technology includes at least one of:
a 3GPP radio access technology;
a GPS;

]
]
]

[254] aBDS;
] aGNSS;
]

a WLAN;
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[257] a Galileo;

[258] an IRNSS; or

[259] aBT.

[260] In an embodiment, a type of the information of the frequency range includes at least one
of:

[261] a serial number of a central frequency point and bandwidth information related to the

serial number of the central frequency point;

[262] a serial number of a start frequency point and a serial number of an end frequency point;
[263] BWP information;

[264] cell information;

[265] cell group information; or

[266] measurement object information.

[267] In an embodiment, the information of the frequency range further carries sub-carrier

spacing information corresponding to the frequency range.

[268] In an embodiment, when the type includes at least one of the BWP information, the cell
information, the cell group information, or the measurement object information, the information
of the frequency range further carries start frequency information and/or end frequency
information of the frequency range.

[269] In an embodiment, the start frequency information includes a serial number of a start
frequency point or a serial number of a start PRB; and/or the end frequency information includes
a serial number of an end frequency point or a serial number of an end PRB.

[270] In an embodiment, the bandwidth information includes at least one of: a bandwidth or a
number of PRBs.

[271] In an embodiment, in a case that the bandwidth information includes a number n of
PRBs:

[272] in response to n being equal to 1, the information of the frequency range is used to
indicate a frequency range starting from the central frequency point and having a bandwidth
corresponding to the PRB, or is used to indicate a frequency range ending at the central
frequency point and having a bandwidth corresponding to the PRB;

[273] in response to n being an even number, the information of the frequency range is used to

indicate a frequency range taking the central frequency point as a midpoint and having a
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bandwidth corresponding to the n PRBs; and

[274] in response to n being an odd number greater than 1, the information of the frequency
range is used to indicate a frequency range taking the central frequency point as a midpoint and
having a bandwidth corresponding to the n PRBs, or is used to indicate that a frequency range
starting from a frequency point obtained by subtracting a bandwidth corresponding to a certain
number of PRBs from the central frequency point and having a bandwidth corresponding to the n
PRBs, where the certain number is a rounding value of n/2.

[275] In an embodiment, the apparatus further includes:

[276] a sending module, configured to indicate an allowable frequency range corresponding to
the interference information allowed to be reported to the terminal.

[277] With regard to the apparatus in the above embodiments, the specific way each module
performs the operation has been described in detail in the embodiments of the method and will
not be elaborated here.

[278] The embodiments of the apparatus refer to part descriptions of embodiments of the
method since they correspond to the embodiments of the method. The embodiments of the
apparatus described above are only schematic, in which the above modules described as separate
parts may or may not be physically separated, the parts shown as modules may or may not be
physical modules, that is, may be located in one place, or may be distributed on a plurality of
network modules. Some or all modules may be selected according to the actual requirements to
achieve the purpose of the disclosure. Those skilled in the art may understand and implement it
without any creative effort.

[279] A communication device is further proposed in the embodiments of the disclosure, and
includes: a processor, and a memory configured to store a computer program. When the
computer program is executed by the processor, the method for reporting interference
information of any one of the above embodiments is implemented.

[280] A communication device is further proposed in the embodiments of the disclosure, and
includes: a processor, and a memory configured to store a computer program. When the
computer program is executed by the processor, the method for determining a frequency range of
any one of the above embodiments is implemented.

[281] A computer-readable storage medium is further proposed in the embodiments of the

disclosure, and is configured to store a computer program. When the computer program is
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executed by a processor, steps of the method for reporting interference information of any one of
the above embodiments are implemented.

[282] A computer-readable storage medium is further proposed in the embodiments of the
disclosure, and is configured to store a computer program. When the computer program is
executed by a processor, steps of the method for determining a frequency range of any one of the
above embodiments are implemented.

[283] As shown in FIG. 7, FIG. 7 is a block diagram illustrating an apparatus 700 for
determining a frequency range according to an embodiment of the disclosure. The apparatus 700
may be provided as a base station. Referring to FIG. 7, the apparatus 700 includes a processing
component 722, a wireless transmitting/receiving component 724, an antenna component 726,
and a signal processing unit peculiar to a wireless interface, and the processing component 722
may further include one or more processors. A processor of the processing component 722 may
be configured to implement the method for determining a frequency range of any one of the
above embodiments.

[284] FIG. 8 is a block diagram illustrating an apparatus 800 for reporting interference
information according to an embodiment of the disclosure. For example, the apparatus 800 may
be a mobile phone, a computer, a digital broadcasting terminal, a messaging device, a game
console, a tablet device, a medical equipment, a fitness equipment, a personal digital assistant,
and the like.

[285] Referring to FIG. 8, the apparatus 800 may include one or more components: a
processing component 802, a memory 804, a power supply component 806, a multimedia
component 808, an audio component 810, an input/output (I/O) interface 812, a sensor
component 814 and a communication component 816.

[286] The processing component 802 generally controls the whole operation of the apparatus
800, such as the operations related to display, phone call, data communication, camera operation
and recording operation. The processing component 802 may include one or more processors
820 to perform instructions, to complete all or part of steps of the above method for reporting
interference information. In addition, the processing component 802 may include one or more
modules to facilitate interaction between the processing component 802 and other components.
For example, the processing component 802 may include a multimedia module to facilitate

interaction between the multimedia component 808 and the processing component 802.
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[287] The memory 804 is configured to store all types of data to support the operation of the
apparatus 800. Examples of the data include the instructions of any applications or methods
operated on the device 800, contact data, phone book data, messages, pictures, videos, etc. The
memory 804 may be implemented by any type of volatile or non-volatile storage devices or their
combination, such as a stationary random access memory (SRAM), an electrically erasable
programmable read-only memory (EEPROM), an erasable programmable read-only memory
(EPROM), a programmable read-only memory (PROM), a read-only memory (ROM), a
magnetic memory, a flash memory, a magnetic disk or an optical disk.

[288] The power supply component 806 may provide power supply for all components of the
device 800. The power supply component 806 may include power supply management system,
one or more power supplies, and other units related to generating, managing and distributing
power for the device 800.

[289] The multimedia component 808 includes an output interface screen provided between
the device 800 and the user. In some embodiments, a screen may include a liquid crystal display
(LCD) and a touch panel (TP). When the screen includes a touch panel, the screen may be
implemented as a touch screen to receive input signals from the user. The touch panel includes
one or more touch sensors to sense touching, sliding and gestures on the touch panel. The touch
sensor may not only sense the boundary of touch or slide action, but also detect the duration and
pressure related to the touching or sliding operation. In some embodiments, the multimedia
component 808 includes a front camera and/or a rear camera. When the apparatus 800 is in
operation mode, such as shooting mode or video mode, the front camera or the rear camera may
receive the external multimedia data. Each front camera and rear camera may be a fixed optical
lens system or an optical lens system with focal length and optical zoom capacity.

[290] The audio component 810 is configured as an output and/or input signal. For example,
the audio component 810 includes a microphone (MIC). When the device 800 is in operation
mode, such as call mode, record mode, and speech recognition mode, the microphone is
configured to receive the external audio signals. The audio signals received may be further stored
in the memory 804 or sent via the communication component 816. In some embodiments, the
audio component 810 further includes a speaker configured to output an audio signal.

[291] The /O interface 812 provides an interface for the processing component 802 and the

peripheral interface module, and the peripheral interface module may be a keyboard, a click
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wheel, a button, etc. The buttons may include but not limited to a home button, a volume button,
a start button and a lock button.

[292] The sensor component 814 includes one or more sensors, configured to provide various
aspects of status assessment for the device 800. For example, the sensor component 814 may
detect the on/off state of the device 800 and the relative positioning of the component. For
example, the component is a display and a keypad of the device 800. The sensor component 814
may further detect the location change of the device 800 or one component of the device 800, the
presence or absence of contact between the user and the device 800, the orientation or
acceleration/deceleration of the device 800, and the temperature change of the device 800. The
sensor component 814 may include a proximity sensor, which is configured to detect the
existence of the objects nearby without any physical contact. The sensor component 8§14 may
further include a light sensor such as CMOS or CCD image sensor, which is configured to use in
imaging applications. In some embodiments, the sensor component 8§14 may further include an
acceleration transducer, a gyroscope sensor, a magnetic Sensor, a pressure Sensor or a
temperature sensor.

[293] The communication component 816 is configured for the convenience of wire or
wireless communication between the device 800 and other devices. The apparatus 800 may
access wireless a network based on communication standard, such as WIFI, 2G or 3G, 4G LTE,
5G NR or their combination. In an illustrative embodiment, the communication component 816
receives broadcast signals or broadcast-related information from an external broadcast
management system via a broadcast channel. In an exemplary embodiment, the communication
component 816 further includes a near field communication (NFC) module to facilitate
short-range communication. For example, an NFC module may be implemented based on radio
frequency identification (RFID) technology, infrared data association (IrDA) technology,
ultra-wideband (UWB) technology, BT technology and other technologies.

[294] In an exemplary embodiment, the apparatus 800 may be implemented by one or more
application specific integrated circuits(ASICs), digital signal processors (DSPs), digital signal
processing devices (DSPDs), programmable logic devices (PLDs), field programmable gate
arrays (FPGAs), controllers, microcontrollers, microprocessors or other electronics components,
which is configured to perform the above method for reporting interference information.

[295] In an example embodiment, a non-temporary computer readable storage medium is
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further provided which includes instructions, such as the memory 804 including instructions. The
instructions may be executed by the processor 820 of the apparatus 800 to complete the above
method for reporting interference information. For example, the non-transitory computer
readable storage medium may be a ROM, a random access memory (RAM), a CD-ROM, a
magnetic tape, a floppy disk, an optical data storage device, etc.

[296] After considering the specification and practicing the disclosure herein, those skilled in
the art will easily think of other embodiments of the present application. The present application
is intended to cover any variations, usages, or adaptive changes of the present application. These
variations, usages, or adaptive changes follow the general principles of the present application
and include common knowledge or conventional technical means in the technical field not
disclosed by the present application. The description and the embodiments are to be regarded as
exemplary only, and the true scope and spirit of the present application are referred to the
appended claims.

[297] It should be understood that the disclosure is not limited to the precise structure
described above and shown in the drawings, and various modifications and changes may be
made without departing from its scope. The scope of the present application is only limited by
the appended claims.

[298] It should be noted that relational terms such as first and second are used herein to
distinguish one entity or operation from another entity or operation without necessarily requiring
or implying any such actual relationship or order between such entities or operations. The terms
“comprise”, “include” or any other variations thereof, are intended to cover a non-exclusive
inclusion, such that a process, a method, an article or a device including a series of elements not
only includes those elements but also includes other elements not expressly listed, or may further
include elements inherent to such process, method, article, or device. In the absence of more
constraints, the elements defined by a sentence “comprising one” do not preclude the presence of
additional same elements in the process, method, article, or apparatus that includes the elements.
[299] The above are detailed descriptions of embodiments of the disclosure. Specific
examples are applied to elaborate principles and implementations of the disclosure. The
descriptions of the above embodiments are only configured to help understand the method and
core concepts of the disclosure; at the same time, for those skilled in the art, there may be

changes in the specific implementation and application scope according to the idea of the
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the disclosure.
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WHAT IS CLAIMED IS:

1. A method for reporting interference information, applied to a terminal, comprising:
determining that a condition for sending the interference information is met; and

sending the interference information to a network device, wherein the interference

information comprises information of a frequency range related to a frequency interference

problem.

2. The method of claim 1, wherein the condition comprises at least one of:
an occurrence of the frequency interference problem;

stopping of the frequency interference problem; or

an occurrence of a new frequency interference problem.

3. The method of claim 1, wherein the information of the frequency range comprises at least

one of’

a frequency range where interference occurs; or
a frequency range combination where interference occurs.

4. The method of claim 3, wherein the frequency range combination comprises more than

one frequency range and/or frequency.

5. The method of claim 1, wherein the interference information further comprises a radio

access technology corresponding to a frequency range where interference occurs.

6. The method of claim 5, wherein the radio access technology comprises at least one of:
a third generation partnership project (3GPP) radio access technology;

a global positioning system (GPS);

a BeiDou system (BDS);

a global navigation system (GNSS);

a wireless local area network (WLAN);

a Galileo positioning system (Galileo);

an Indian regional navigation satellite system (IRNSS); or

a bluetooth (BT).

7. The method of claim 1, wherein a type of the information of the frequency range

comprises at least one of:

a serial number of a central frequency point and bandwidth information related to the serial

number of the central frequency point;

a serial number of a start frequency point and a serial number of an end frequency point;
bandwidth part (BWP) information;
cell information;

cell group information; or
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measurement object information.

8. The method of claim 7, wherein the information of the frequency range further carries
sub-carrier spacing information corresponding to the frequency range.

9. The method of claim 7, wherein in response to the type comprising at least one of the
BWP information, the cell information, the cell group information, or the measurement object
information, the information of the frequency range further carries start frequency information
and/or end frequency information of the frequency range.

10. The method of claim 9, wherein the start frequency information comprises a serial
number of a start frequency point or a serial number of a start physical resource block (PRB);
and/or the end frequency information comprises a serial number of an end frequency point or a
serial number of an end PRB.

11. The method of claim 7, wherein the bandwidth information comprises at least one of:

a bandwidth; or

a number of PRBs.

12. The method of claim 11, wherein in a case that the bandwidth information comprises a
number n of PRBs,

in response to n being equal to 1, the information of the frequency range is used to indicate
a frequency range starting from the central frequency point and having a bandwidth
corresponding to the PRB, or is used to indicate a frequency range ending at the central
frequency point and having a bandwidth corresponding to the PRB;

in response to n being an even number, the information of the frequency range is used to
indicate a frequency range taking the central frequency point as a midpoint and having a
bandwidth corresponding to the n PRBs; and

in response to n being an odd number greater than 1, the information of the frequency range
is used to indicate a frequency range taking the central frequency point as a midpoint and having
a bandwidth corresponding to the n PRBs, or is used to indicate a frequency range starting from
a frequency point obtained by subtracting a bandwidth corresponding to a certain number of
PRBs from the central frequency point and having a bandwidth corresponding to the n PRBs,
wherein the certain number is a rounding value of n/2.

13. The method of any one of claims 1 to 12, further comprising:

determining an allowable frequency range corresponding to interference information
allowed to be reported according to an indication of the network device;

wherein sending the interference information to the network device comprises:

determining that the frequency range related to the frequency interference problem belongs

to the allowable frequency range, and sending the interference information to the network
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device.

14. A method for determining a frequency range, applied to a network device, comprising:

receiving interference information sent by a terminal, wherein the interference information
comprises information of a frequency range related to a frequency interference problem; and

determining the frequency range related to the frequency interference problem of the
terminal according to the information of the frequency range.

15. The method of claim 14, wherein the terminal sends the interference information in
response to at least one of following conditions being met:

an occurrence of the frequency interference problem;

stopping of the frequency interference problem; or

an occurrence of a new frequency interference problem.

16. The method of claim 14, wherein the information of the frequency range comprises at
least one of:

a frequency range where interference occurs; or

a frequency range combination where interference occurs.

17. The method of claim 16, wherein the frequency range combination comprises more than
one frequency range and/or frequency.

18. The method of claim 14, wherein the interference information further comprises a radio
access technology corresponding to a frequency range where interference occurs.

19. The method of claim 18, wherein the radio access technology comprises at least one of:

a third generation partnership project (3GPP) radio access technology;

a global positioning system (GPS);

a BeiDou system (BDS);

a global navigation satellite system (GNSS);

a wireless local area network (WLAN);

a Galileo positioning system (Galileo);

an Indian regional navigation satellite system (IRNSS); or

a bluetooth (BT).

20. The method of claim 14, wherein a type of the information of the frequency range
comprises at least one of:

a serial number of a central frequency point and bandwidth information related to the serial
number of the central frequency point;

a serial number of a start frequency point and a serial number of an end frequency point;

bandwidth part (BWP) information;

cell information;
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cell group information; or

measurement object information.

21. The method of claim 20, wherein the information of the frequency range further carries
sub-carrier spacing information corresponding to the frequency range.

22. The method of claim 20, wherein in response to the type comprising at least one of the
BWP information, the cell information, the cell group information, or the measurement object
information, the information of the frequency range further carries start frequency information
and/or end frequency information of the frequency range.

23. The method of claim 22, wherein the start frequency information comprises a serial
number of a start frequency point or a serial number of a start physical resource block (PRB);
and/or the end frequency information comprises a serial number of an end frequency point or a
serial number of an end PRB.

24. The method of claim 20, wherein the bandwidth information comprises at least one of:

a bandwidth; or

a number of PRBs.

25. The method of claim 24, wherein in a case that the bandwidth information comprises a
number n of PRBs,

in response to n being equal to 1, the information of the frequency range is used to indicate
a frequency range starting from the central frequency point and having a bandwidth
corresponding to the PRB, or is used to indicate a frequency range ending at the central
frequency point and having a bandwidth corresponding to the PRB;

in response to n being an even number, the information of the frequency range is used to
indicate a frequency range taking the central frequency point as a midpoint and having a
bandwidth corresponding to the n PRBs; and

in response to n being an odd number greater than 1, the information of the frequency range
is used to indicate a frequency range taking the central frequency point as a midpoint and having
a bandwidth corresponding to the n PRBs, or is used to indicate that a frequency range starting
from a frequency point obtained by subtracting a bandwidth corresponding to a certain number
of PRBs from the central frequency point and having a bandwidth corresponding to the n PRBs,
wherein the certain number is a rounding value of n/2.

26. The method of any one of claims 14 to 25, further comprising:

indicating an allowable frequency range corresponding to interference information allowed
to be reported to the terminal.

27. An apparatus for reporting interference information, applied to a terminal, comprising:

a processing module, configured to determine that a condition for sending the interference
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information is met; and

a sending module, configured to send the interference information to a network device,
wherein the interference information comprises information of a frequency range related to a
frequency interference problem.

28. An apparatus for determining a frequency range, applied to a network device,
comprising:

a receiving module, configured to receive interference information sent by a terminal,
wherein the interference information comprises information of a frequency range related to a
frequency interference problem; and

a processing module, configured to determine the frequency range related to the frequency
interference problem of the terminal according to the information of the frequency range.

29. A communication device, comprising:

a processor; and

a memory configured to store a computer program,;

wherein when the computer program is executed by the processor, the method for reporting
interference information of any one of claims 1 to 13 is implemented.

30. A communication device, comprising:

a processor; and

a memory configured to store a computer program;

wherein when the computer program is executed by the processor, the method for
determining a frequency range of any one of claims 14 to 26 is implemented.

31. A computer-readable storage medium storing a computer program, wherein when the
computer program is executed by a processor, the method for reporting interference information
of any one of claims 1 to 13 is implemented.

32. A computer-readable storage medium storing a computer program, wherein when the
computer program is executed by a processor, the method for determining a frequency range of

any one of claims 14 to 26 is implemented.
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