INFORMATION REPORTING METHOD AND APPARATUS,
INFORMATION RECEIVING METHOD AND APPARATUS,
TERMINAL, AND NETWORK SIDE DEVICE

CROSS-REFERENCE TO RELATED APPLICATION

[ 0001] This application claims priority to Chinese Patent Application No.
202010082243. X, filed on February 7, 2020, the disclosure of which is hereby

incorporated by reference in its entirety.

TECHNICAL FIELD

[ 0002] The disclosure relates to the technical field of communications, in particular to
an information reporting method and apparatus, an information receiving method and

apparatus, a terminal and a network device.

BACKGROUND

[ 0003] For terminals and base stations operating in an unlicensed frequency band,
Listen before talk (LBT) operation must be performed before data is sent every time. If a
channel is listened to be busy, listening is performed again after the backoff time. The
channel may be considered idle until the channel is idle for a period of time, and then the
data is sent. In order to reduce the delay of random access, the operations of a 4-step
random access mechanism in the conventional art may be reduced to 2 operations,
thereby reducing the number of times of LBT and implementing the reduction of the

overall delay of random access.

[ 0004] Due to the advantages of two-step random access, such as fewer operations and
short delay, the application scenario thereof is naturally extended to a licensed frequency

band. That is, 2-step random access is accessible to both the unlicensed frequency band



and the licensed frequency band.

[ 0005] In addition, for a handover scenario, a target base station may allocate a special
random access resource to a terminal in a handover command, so as to prevent the
terminal from colliding with other terminals in the process of random access to a target

cell, thereby improving the speed of the terminal accessing the target cell.

[ 0006] Usually, when initiating 2-step or 4-step random access, the terminal does not
establish a connection with the network, so the network device does not know the
random access performance of the terminal. Therefore, the network device cannot

optimize the network coverage or parameters.

SUMMARY

[ 0007] Embodiments of the disclosure aim to provide an information reporting
method, an information receiving method and apparatus, a terminal, and a network
device, so as to solve the problem that the network device cannot know the random

access performance of the terminal in the conventional art.

[ 0008] In order to solve the above problem, at least one embodiment of the disclosure
provides an information reporting method, which is applied to a terminal and includes the

following operations.

[ 0009] Related information of a random access initiated by the terminal is determined.

[ 0010] The related information of the random access is reported to a network device.

[0011] The related information of the random access includes at least one of the
following:

[ 0012] a type of the random access initiated by the terminal;

[ 0013] a scenario of the random access initiated by the terminal;

[ 0014] a feedback message from the network device received by the terminal after



sending a message A of 2-step random access, or indication information indicating
whether the terminal receives a random access fallback message after sending the
message A of 2-step random access or whether the terminal performs fallback according

to the received random access fallback message;

[ 0015] time difference between the time when the terminal sends the message A of 2-
step random access and the time when the terminal receives the feedback message from

the network device;

[ 0016] whether contention is detected in the case where the terminal initiates 2-step

random access;

[ 0017] whether configuration of the network device allows the terminal to switch or

fall back to Contention-Based Random Access (CBRA);

[ 0018] whether the configuration of the network device allows the terminal to switch

or fall back to 4-step random access;

[ 0019] the number of times configured by the network device that the terminal
attempts the 2-step random access before switching or falling back to the 4-step random

acCCess;

[ 0020] the number of messages A sent when the terminal switches or falls back to

another type of random access from the 2-step random access;

[ 0021] a type of a carrier in which the random access initiated by the terminal is
located;

[ 0022] a reason why the terminal selects the carrier where the random access is
located;

[ 0023] whether a bandwidth part (BWP) where the current random access is located is

the same as a BWP where the last random access is located;

[ 0024] information of the BWP where the random access selected by the terminal is

located; or



[ 0025] a type of random access supported by BWP where the random access selected

by the terminal is located.

[ 0026] The type of random access includes at least one of: 2-step CBRA, 2-step
Contention-Free Random Access (CFRA), 4-step CBRA, or, 4-step CFRA.

[ 0027] The scenario of random access includes at least one of: an initial access
scenario; a handover scenario; a reconfiguration scenario with synchronization; a beam
fault recovery (BFR) scenario; or, a random access scenario fallen back or switched from

another random access type.

[ 0028] The feedback message from the network device received by the terminal after
sending the message A of 2-step random access includes any of: a random access

response message; a random access fallback message; and a backoff indication message.

[ 0029] The information of the BWP where the random access selected by the terminal
is located includes at least one of the following: location and bandwidth of the BWP; a

subcarrier spacing of the BWP; or, whether the BWP uses an extended cyclic prefix (CP).

[ 0030] The reason why the terminal selects the carrier where the random access is

located includes any of the following.
[ 0031] The carrier is configured by the network device.

[ 0032] The carrier is selected by the terminal according to selection conditions for

different types of carriers configured by the network device.

[ 0033] The operation that the related information of the random access initiated by the

terminal includes the following operation.

[ 0034] According to configuration of network management or configuration of a
tracking collection entity (TCE) or configuration of a base station or pre-definition, the

terminal records the related information of the random access.

[ 0035] The operation that the related information of the random access is reported to

the network device includes the following operations.



[ 0036] A request message sent by the network device for requesting the terminal to

report the related information of the random access is received.

[ 0037] According to the request message, the related information of the random

access is reported to the network device.

[ 0038] Before the request message sent by the network device for requesting the
terminal to report the related information of the random access is received, the method

further includes the following operation.

[ 0039] Indication information is sent to the network device. The indication
information is configured to indicate that the terminal records the related information of

the random access.

[ 0040] The operation that the related information of the random access is reported to

the network device includes one of the following operations:

[ 0041] In an RRC connected state, the terminal reports the related information of the

random access to the network device.

[ 0042] In the process of the terminal entering the RRC connected state, the terminal

reports the related information of the random access to the network device.

[ 0043] In an idle state or inactive state, the related information of the random access is

reported to the network device.

[ 0044] The related information of the random access is carried by at least one of a

target message, or a random access report.

[ 0045] At least one embodiment of the disclosure further provides an information

receiving method, which is applied to a network device and includes the following

operations.
[ 0046] Related information of a random access reported by a terminal is received.
[ 0047] As at least one embodiment of the disclosure, the related information of the

random access includes at least one of the following:



[ 0048] a type of the random access initiated by the terminal;
[ 0049] a scenario of the random access initiated by the terminal;

[ 0050] a feedback message from the network device received by the terminal after
sending a message A of 2-step random access, or indication information indicating
whether the terminal receives a random access fallback message after sending the
message A of 2-step random access or whether the terminal performs fallback according

to the received random access fallback message;

[ 0051] time difference between the time when the terminal sends the message A of 2-
step random access and the time when the terminal receives the feedback message from

the network device;

[ 0052] whether contention is detected in the case where the terminal initiates 2-step

random access;

[ 0053] whether configuration of the network device allows the terminal to switch or
fall back to CBRA;
[ 0054] whether the configuration of the network device allows the terminal to switch

or fall back to 4-step random access;

[ 0055] the number of times configured by the network device that the terminal
attempts the 2-step random access before switching or falling back to the 4-step random

access;

[ 0056] the number of messages A sent when the terminal switches or falls back to

another type of random access from the 2-step random access;

[ 0057] a type of a carrier in which the random access initiated by the terminal is
located;

[ 0058] a reason why the terminal selects the carrier where the random access is
located;

[ 0059] whether a bandwidth part (BWP) where the current random access is located is



the same as a BWP where the last random access is located;

[ 0060] information of the BWP where the random access selected by the terminal is
located; or
[ 0061] a type of random access supported by the BWP where the random access

selected by the terminal is located.

[ 0062] As at least one embodiment of the disclosure, the type of the random access

includes at least one of: 2-step CBRA, 2-step CFRA, 4-step CBRA, or, 4-step CFRA.

[ 0063] As at least one embodiment of the disclosure, the scenario of the random
access includes at least one of: an initial access scenario; a handover scenario; a
reconfiguration scenario with synchronization; a beam fault recovery (BFR) scenario; or,

a random access scenario fallen back or switched from another random access type.

[ 0064] As at least one embodiment of the disclosure, the feedback message from the
network device received by the terminal after sending a message A of 2-step random
access includes any of: a random access response message; a random access fallback

message; and a backoff indication message.

[ 0065] As at least one embodiment of the disclosure, the information of the BWP
where the random access selected by the terminal is located includes at least one of the
following: location and bandwidth of the BWP; a subcarrier spacing of the BWP; or,
whether the BWP uses an extended cyclic prefix (CP).

[ 0066] As at least one embodiment of the disclosure, the reason why the terminal

selects the carrier where the random access is located includes at least one of the

following.
[ 0067] The carrier is configured by the network device.
[ 0068] The carrier is selected by the terminal according to selection conditions for

different types of carriers configured by the network device.

[ 0069] As at least one embodiment of the disclosure, before the related information of



the random access reported by the terminal is received, the method further includes the

following operation.

[ 0070] A terminal is configured to record the related information of the random
access.
[ 0071] As at least one embodiment of the disclosure, before the related information of

the random access reported by the terminal is received, the method further includes the

following operation.

[ 0072] A request message for requesting the terminal to report the related information

of the random access is sent to the terminal.

[ 0073] As at least one embodiment of the disclosure, before the request message for
requesting the terminal to report the related information of the random access is sent to

the terminal, the method further includes the following operation.

[ 0074] Indication information sent by the terminal is received. The indication
information is configured to indicate that the terminal records the related information of

the random access.

[ 0075] As at least one embodiment of the disclosure, the related information of the

random access is carried by at least one of a target message, or a random access report.

[ 0076] At least one embodiment of the disclosure further provides an information
reporting apparatus, which is applied to a terminal and includes: an information

determination module, and an information reporting module.

[ 0077] The information determination module is configured to determine related

information of a random access initiated by the terminal.

[ 0078] The information reporting module is configured to report the related

information of the random access to a network device.

[ 0079] At least one embodiment of the disclosure also provides a terminal including a

processor and a transceiver. The transceiver receives and transmits data under the control



of the processor, and the processor is configured to execute the following operations.

[ 0080] Related information of a random access initiated by the terminal is determined.

[ 0081] The related information of the random access is reported to a network device.

[ 0082] The related information of the random access includes at least one of the
following:

[ 0083] a type of the random access initiated by the terminal;

[ 0084] a scenario of the random access initiated by the terminal;

[ 0085] a feedback message from the network device received by the terminal after

sending a message A of 2-step random access, or indication information indicating
whether the terminal receives a random access fallback message after sending the
message A of 2-step random access or whether the terminal performs fallback according

to the received random access fallback message;

[ 0086] time difference between the time when the terminal sends the message A of 2-
step random access and the time when the terminal receives the feedback message from

the network device;

[ 0087] whether contention is detected in the case where the terminal initiates 2-step

random access;

[ 0088] whether configuration of the network device allows the terminal to switch or
fall back to CBRA;
[ 0089] whether the configuration of the network device allows the terminal to switch

or fall back to 4-step random access;

[ 0090] the number of times configured by the network device that the terminal
attempts the 2-step random access before switching or falling back to the 4-step random

acCcCess;

[ 0091] the number of messages A sent when the terminal switches or falls back to



another type of random access from the 2-step random access;

[ 0092] a type of a carrier in which the random access initiated by the terminal is
located;

[ 0093] a reason why the terminal selects the carrier where the random access is
located;

[ 0094] whether a bandwidth part (BWP) where the current random access is located is

the same as a BWP where the last random access is located;

[ 0095] information of the BWP where the random access selected by the terminal is
located; or
[ 0096] a type of random access supported by BWP where the random access selected

by the terminal is located.

[ 0097] The type of random access includes at least one of: 2-step CBRA, 2-step
Contention-Free Random Access (CFRA), 4-step CBRA, or, 4-step CFRA.

[ 0098] The scenario of random access includes at least one of the following: an initial
access scenario; a handover scenario; a reconfiguration scenario with synchronization; a
BFR scenario; or, a random access scenario fallen back or switched from another random

access type.

[ 0099] The feedback message from the network device received by the terminal after
sending the message A of 2-step random access includes any of: a random access

response message; a random access fallback message; and a backoff indication message.

[ 00100] The information of the BWP where the random access selected by the terminal
is located includes at least one of the following: location and bandwidth of the BWP; a

subcarrier spacing of the BWP; or, whether the BWP uses an extended CP.

[ 00101] The reason why the terminal selects the carrier where the random access is

located includes any of the following.

[ 00102] The carrier is configured by the network device.
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[ 00103] The carrier is selected by the terminal according to selection conditions for

different types of carriers configured by the network device.

[ 00104] The processor is further configured to enable the terminal to record the related
information of the random access according to configuration of network management or
configuration of a tracking collection entity (TCE) or configuration of a base station or

pre-definition.

[ 00105] The processor is further configured to receive a request message sent by the
network device for requesting the terminal to report the related information of the
random access, and report the related information of the random access to the network

device according to the request message.

[ 00106] The processor is further configured to send indication information to the
network device. The indication information is configured to indicate that the terminal

records the related information of the random access.

[ 00107] The processor is further configured to enable the terminal to report the related
information of the random access to the network device in an RRC connected state, or,
report the related information of the random access to the network device in the process
of the terminal entering the RRC connected state, or, report the related information of the

random access to the network device in an idle state or inactive state.

[ 00108] The related information of the random access is carried by at least one of a

target message, or a random access report.

[ 00109] At least one embodiment of the disclosure further provides an information
receiving apparatus, which is applied to a network device and includes: a receiving

module.

[ 00110] The receiving module is configured to receive related information of a random

access reported by a terminal.

[00111] At least one embodiment of the disclosure also provides a network device,

including a processor and a transceiver. The transceiver receives and transmits data under
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the control of the processor, and the processor is configured to execute the following

operations.
[00112] Related information of a random access reported by a terminal is received.
[ 00113] At least one embodiment of the disclosure further provides a communication

device, including a memory, a processor and a program stored on the memory and
runnable on the processor. When executing the program, the processor implements the
information reporting method as described above, or when executing the program, the

processor implements the information receiving method as described above.

[00114] At least one embodiment of the disclosure further provides a computer
readable storage medium, on which a computer program is stored. When executed by a
processor, the program implements operations of the information reporting method as
described above, or when executed by the processor, the program implements operations

of the information receiving method as described above.
[ 00115] The technical solution of the disclosure has the following beneficial effects.

[00116] In the information reporting method, information receiving method and
apparatus, terminal and network device of at least one embodiment of the disclosure, the
related information of the random access initiated by the terminal is recorded by the
terminal and reported to the network device, so as to facilitate the network device to
configure one or more reasonable random access related parameters or perform network
coverage optimization, thereby improving the random access efficiency and network

performance.

BRIEF DESCRIPTION OF THE DRAWINGS

[00117] FIG. 1 illustrates a flowchart of operations of an information reporting method

according to at least one embodiment of the disclosure.

[ 00118] FIG. 2 illustrates a flowchart of operations of an information receiving method

according to at least one embodiment of the disclosure.
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[00119] FIG. 3 illustrates a schematic structural diagram of an information reporting

apparatus according to at least one embodiment of the disclosure.

[ 00120] FIG. 4 illustrates a schematic structural diagram of a terminal according to at

least one embodiment of the disclosure.

[ 00121] FIG. 5 illustrates a schematic structural diagram of an information receiving

apparatus according to at least one embodiment of the disclosure.

[ 00122] FIG. 6 illustrates a schematic structural diagram of a network device according

to at least one embodiment of the disclosure.

DETAILED DESCRIPTION

[ 00123] In order to make the technical problems to be solved, technical solutions, and
advantages of the disclosure clearer, detailed descriptions are made below with reference

to the accompanying drawings and specific embodiments.

[ 00124] As shown in FIG. 1, at least one embodiment of the disclosure provides an

information reporting method, which is applied to a terminal and includes the following

operations.

[ 00125] At 11, related information of a random access initiated by a terminal is
determined.

[ 00126] At 12, the related information of the random access is reported to a network
device.

[ 00127] According to at least one embodiment of the disclosure, the related information

of the random access initiated by the terminal is recorded by the terminal and reported to
the network device, so as to facilitate the network device to configure a reasonable
random access related parameter(s) or perform network coverage optimization, thereby

improving the random access efficiency and network performance.

[ 00128] As an optional embodiment, the related information of the random access
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includes at least one of the following:

[ 00129] a type of the random access initiated by the terminal, the type of the random
access includes at least one of the following: 2-step CBRA; 2-step CFRA; 4-step CBRA;
or 4-step CFRA;

[ 00130] a scenario of the random access initiated by the terminal;

[00131] a feedback message from the network device received by the terminal after
sending a message A (the message A is a first message of the 2-step random access) of 2-
step random access, or indication information indicating whether the terminal receives a
random access fallback message after sending the message A of the 2-step random access

or whether to fall back according to the received random access fallback message;

[ 00132] time difference between the time when the terminal sends the message A of 2-
step random access and the time when the terminal receives the feedback message from

the network device;

[ 00133] whether contention is detected in the case where the terminal initiates 2-step

random access;

[ 00134] whether configuration of the network device allows the terminal to switch or

fall back to CBRA, the CBRA is: 4-step CBRA or 2-step CBRA;

[ 00135] whether the configuration of the network device allows the terminal to switch

or fall back to 4-step CBRA, the 4-step CBRA is 4-step CBRA or 4-step CFRA;

[ 00136] the number of times configured on the network device that the terminal
attempts the 2-step random access before switching or falling back to the 4-step random

acCCess;

[ 00137] the number of messages A sent when the terminal switches or falls back to
another type of random access from the 2-step random access, for example, the number
of msgA that UE has sent when falling back from 2-step CFRA to 2-step CBRA or 4-step
CBRA;
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[ 00138] a type of a carrier where the random access initiated by the terminal is located,
for example, the type of carrier includes: UpLink (UL) and Supplementary UpLink
(SUL);

[ 00139] the reason why the terminal selects the carrier where the random access is
located;
[ 00140] whether the bandwidth part (BWP) where the current random access is located

is the same as the BWP where the last random access is located;

[00141] information of the BWP where the random access selected by the terminal is
located; or
[ 00142] a type of random access supported by the BWP where the random access

selected by the terminal is located, such as 2-step CFRA, 2-step CBRA or 4-step CBRA.

[ 00143] As at least one embodiment of the disclosure, the scenario of the random

access includes at least one of the following:

[ 00144] an initial access scenario;

[ 00145] a handover scenario;

[ 00146] a reconfiguration scenario with synchronization (that is, reconfiguration With
Sync);

[ 00147] a beam fault recovery (BFR) scenario; or

[ 00148] a random access scenario fallen back or switched from another random access

type. For example, the 4-step CBRA currently initiated by the terminal is fallen back or
switched from the previous 2-step CFRA or 2-step CBRA.

[ 00149] As at least one embodiment of the disclosure, the feedback message from the
network device received by the terminal after sending the message A of 2-step random

access includes any of the following:

[ 00150] a random access response message (Success RAR);
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[ 00151] a random access fallback message (Fallback RAR); and
[ 00152] a backoff indication message (Backoff Indication).

[ 00153] As at least one embodiment of the disclosure, the information of the BWP
where the random access selected by the terminal is located includes at least one of the

following:
[ 00154] location and bandwidth of the BWP;
[ 00155] a subcarrier spacing of the BWP; or
[ 00156] whether the BWP uses an extended cyclic prefix (CP).

[ 00157] As at least one embodiment of the disclosure, the reason why the terminal

selects the carrier where the random access is located includes any one of the following.

[ 00158] The carrier is configured by the network device, for example, the network

device instructs the terminal to select UL or SUL.

[ 00159] The carrier is selected by the terminal according to selection conditions for
different types of carriers configured by the network device. For example, the terminal
selects the UL or SUL according to a comparison result of Reference Signal Reception
Power (RSRP) or Reference Signal Reception Quality (RSRQ) or Signal to Interference
plus Noise Ratio (SINR) with a corresponding threshold.

[ 00160] In at least one optional embodiment of the disclosure, the operation at 11

includes the following operation.

[00161] According to configuration of network management or configuration of a
tracking collection entity (TCE) or configuration of a base station or pre-definition (such
as protocol pre-definition), the terminal records the related information of the random

acCcCess.

[ 00162] As another optional embodiment of the disclosure, the operation at 12 includes

the following operations.
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[ 00163] A request message sent by the network device for requesting the terminal to

report the related information of the random access is received.

[ 00164] According to the request message, the related information of the random

access is reported to the network device.

[ 00165] As at least one embodiment of the disclosure, before the request message sent
by the network device for requesting the terminal to report the related information of the

random access is received, the method further includes the following operation.

[ 00166] Indication information is sent to the network device. The indication
information is used to indicate that the terminal records the related information of the

random access.

[ 00167] In other words, the method for reporting the related information of the random

access by the terminal to the network device includes the following three ways.

[ 00168] 1. The network device requests the terminal to report through the request
message.

[ 00169] 2. The terminal reports actively.

[ 00170] 3. After the terminal informs the network device that the terminal records the

related information of the random access, the network device requests the terminal to

report through the request message.

[ 00171] As at least one embodiment of the disclosure, the operation at 12 includes the

following operations.

[ 00172] In an RRC connected state, the terminal reports the related information of the

random access to the network device.

[ 00173] Or, in the process of the terminal entering the RRC connected state, the

terminal reports the related information of the random access to the network device.

[ 00174] Or, in an idle state or inactive state, the terminal reports the related information

of the random access to the network device.
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[ 00175] The related information of the random access is carried by at least one of the

following messages:

[ 00176] a target message, for example, the target message is a newly defined message,

which is not specifically limited here; or
[ 00177] a random access report.

[ 00178] According to at least one embodiment of the disclosure, the related information
of the random access initiated by the terminal is recorded by the terminal and reported to
the network device, so as to facilitate the network device to configure one or more
reasonable random access related parameters or perform network coverage optimization,

etc., thereby improving the random access efficiency and network performance.

[ 00179] As shown in FIG. 2, at least one embodiment of the disclosure further provides
an information receiving method, which is applied to a network device and includes the

following operation.

[ 00180] At 21, related information of a random access reported by a terminal is
received.
[ 00181] As an optional embodiment, the related information of the random access

includes at least one of the following:

[ 00182] a type of the random access initiated by the terminal, the type of the random
access includes at least one of the following: 2-step CBRA; 2-step CFRA; 4-step CBRA;
or 4-step CFRA;

[ 00183] a scenario of the random access initiated by the terminal;

[ 00184] a feedback message from the network device received by the terminal after
sending a message A (the message A is a first message of the 2-step random access) of 2-
step random access, or indication information indicating whether the terminal receives a
random access fallback message after sending the message A of the 2-step random access

or whether to fall back according to the received random access fallback message;
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[ 00185] time difference between the time when the terminal sends the message A of 2-
step random access and the time when the terminal receives the feedback message from

the network device;

[ 00186] whether contention is detected in the case where the terminal initiates 2-step

random access;

[ 00187] whether configuration of the network device allows the terminal to switch or

fall back to CBRA, the CBRA is: 4-step CBRA or 2-step CBRA;

[ 00188] whether the configuration of the network device allows the terminal to switch

or fall back to 4-step CBRA, the 4-step CBRA is 4-step CBRA or 4-step CFRA;

[ 00189] the number of times configured on the network device that the terminal
attempts the 2-step random access before switching or falling back to the 4-step random

accCess;

[ 00190] the number of messages A sent when the terminal switches or falls back to
another type of random access from the 2-step random access, for example, the number
of msgA that UE has sent when falling back from 2-step CFRA to 2-step CBRA or 4-step
CBRA;

[ 00191] a type of a carrier where the random access initiated by the terminal is located,
for example, the type of carrier includes: UpLink (UL) and Supplementary UpLink
(SUL);

[ 00192] the reason why the terminal selects the carrier where the random access is
located;
[ 00193] whether the bandwidth part (BWP) where the current random access is located

is the same as the BWP where the last random access is located;

[ 00194] information of the BWP where the random access selected by the terminal is
located; or
[ 00195] a type of random access supported by the BWP where the random access
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selected by the terminal is located, such as 2-step CFRA, 2-step CBRA or 4-step CBRA.

[ 00196] As at least one embodiment of the disclosure, the scenario of the random

access includes at least one of the following:

[ 00197] an initial access scenario;

[ 00198] a handover scenario;

[ 00199] a reconfiguration scenario with synchronization (that is, reconfiguration With
Sync);

[ 00200] a beam fault recovery (BFR) scenario; or

[ 00201] a random access scenario fallen back or switched from another random access

type. For example, the 4-step CBRA currently initiated by the terminal is fallen back or
switched from the previous 2-step CFRA or 2-step CBRA.

[ 00202] As at least one embodiment of the disclosure, the feedback message from the
network device received by the terminal after sending the message A of 2-step random

access includes any of the following:
[ 00203] a random access response message (Success RAR);
[ 00204] a random access fallback message (Fallback RAR); and
[ 00205] a backoff indication message (Backoff Indication).

[ 00206] As at least one embodiment of the disclosure, the information of the BWP
where the random access selected by the terminal is located includes at least one of the

following:
[ 00207] location and bandwidth of the BWP;
[ 00208] a subcarrier spacing of the BWP; or

[ 00209] whether the BWP uses an extended cyclic prefix (CP).
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[ 00210] As at least one embodiment of the disclosure, the reason why the terminal
selects the carrier where the random access is located includes at least one of the

following.

[ 00211] The carrier is configured by the network device, for example, the network

device instructs the terminal to select UL or SUL.

[ 00212] The carrier is selected by the terminal according to selection conditions for
different types of carriers configured by the network device. For example, the terminal
selects the UL or SUL according to a comparison result of Reference Signal Reception
Power (RSRP) or Reference Signal Reception Quality (RSRQ) or Signal to Interference
plus Noise Ratio (SINR) with a corresponding threshold.

[ 00213] In at least one optional embodiment of the disclosure, before the operation at

21, the method further includes the following operation.

[ 00214] The terminal is configured to record the related information of the random
access.
[ 00215] As another optional embodiment of the disclosure, before the operation at 21,

the method further includes the following operation.

[ 00216] A request message for requesting the terminal to report the related information

of the random access is sent to the terminal.

[ 00217] As at least one embodiment of the disclosure, before the request message for
requesting the terminal to report the related information of the random access is sent to

the terminal, the method further includes the following operation.

[ 00218] Indication information sent by the terminal is received, and the indication
information is used to indicate that the terminal records the related information of the

random access.

[ 00219] In other words, the method for reporting the related information of the random

access by the terminal to the network device includes the following three ways.
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[ 00220] 1. The network device requests the terminal to report through the request

message.
[ 00221] 2. The terminal reports actively.
[ 00222] 3. After the terminal informs the network device that the terminal records the

related information of the random access, the network device requests the terminal to

report through the request message.

[ 00223] The related information of the random access is carried by at least one of the

following messages:

[ 00224] a target message, for example, the target message is a newly defined message,

which is not specifically limited here; or
[ 00225] a random access report.

[ 00226] In at least one embodiment of the disclosure, the above related information of
the random access may help the network device to configure a reasonable random access
type (2-step, 4-step, CBRA, CFRA) and one or more related parameters (an RSRP
threshold of 2-step random access, the number of times of attempting 2-step random

access, etc.) on a suitable carrier (SUL/UL) and BWP.

[ 00227] After receiving the related information of the random access reported by the
terminal, the network device may perform corresponding network coverage and
parameter optimization, such as optimizing the type of random access supported by the
terminal on SUL or UL and BWP, the quality threshold of 2-step random access, and the
threshold of the number of times of attempting 2-step random access, and optimizing the
coverage corresponding to the message A including beam-level and cell-level coverage

optimization, etc. For example:

[ 00228] 1) According to the related information of the random access reported by the
terminal, the network device may locate the scenario and type of random access that
needs to be optimized. For example, the scenario where the random access fails is 2-step

CFRA in a handover scenario, and the terminal does not correctly complete the 2-step
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CFRA expected by the network device. The reason may be that a random access
preamble of a dedicated random access resource allocated to the terminal collides with
that in a neighbor cell, or the threshold of the RSRP configured to the terminal for 2-step
CFRA is too low, resulting in that although the RSRP detected by the terminal meets the
threshold configured on the network device, msg A is not successfully detected by the
base station side (herein, the base station may successfully obtain the preamble and
return a fallback indication to the terminal; even the preamble has not been successfully
obtained, and the network device returns a backoff indication to the terminal), so that the
2-step CFRA process cannot be completed normally. Therefore, the network device may
coordinate the preamble group with the neighbor cell to avoid collision (for example,
when the preamble is successfully obtained), or increase the threshold of RSRP of the
terminal for 2-step CFRA (for example, when the preamble is not successfully obtained),

so0 as to improve the success rate of detection of msgA by the network device.

[ 00229] 2) According to the related information of the random access reported by the
terminal, the network device may determine the length of time that the terminal receives
the corresponding feedback after sending the msg A, so as to determine whether the
feedback speed of the base station in some scenarios, especially the scenario such as
CFRA with high delay requirements, shall be improved, and avoid the terminal from

waiting for the feedback from the network device for a long time.

[ 00230] 3) According to the related information of the random access reported by the
terminal, for example, the terminal initiates the 2-step CBRA and detects the collision,
and the network device receives similar reports from multiple terminals, then the network
device may determine that the number of preambles allocated to the 2-step CBRA is too
small, resulting in a high probability of collision; or the threshold of RSRP configured on
the network device for 2-step CBRA is too low, resulting in too many terminals for 2-step
CBRA, so the collision probability is high. Therefore, the network device may adjust the
threshold and/or preamble group of RSRP for the 2-step CBRA.

[ 00231] 4) According to the related information of the random access reported by the
terminal, the network device may further locate the specific carrier (SUL or common UL)

and specific BWP (the network device may determine the specific BWP according to the
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information such as locationandbandwidth, a subcarrier spacing SCS, or the like) on
which a random access problem occurs, and the network device may pertinently adjust
the configuration of the random access resource of the corresponding carrier or BWP, or
adjust the indication of the network device for instructing the terminal to select SUL or
UL (when the SUL or UL on the carrier is indicated by the network device, instead of
being in the form of configured threshold to select SUL or UL).

[ 00232] 5) According to the related information of the random access reported by the
terminal, the network device may determine whether to support the terminal to fall back
to 4-step RACH. If the RSRP measured by the terminal is not very high in an edge
coverage area of a certain carrier or BWP, the failure probability that the terminal
performs the 2-step RACH in the edge area is high. If the terminal is not supported to fall
back to the 4-step RACH, the terminal may be unable to complete the random access

process.

[ 00233] 6) According to the related information of the random access reported by the
terminal, the network device may determine whether the number of times of 2-step
RACH attempts allowed for terminal is configured reasonably. If the number of times N
is configured too large, the terminal may attempt 2-step RACH for too many times, and
eventually fall back to 4-step RACH, resulting in the terminal attempting the 2-step
RACH for too long. If the number of times N is configured too small, the fallback
process may easily occur to the terminal, so that fewer terminals can benefit from the 2-

step RACH process.

[ 00234] According to at least one embodiment of the disclosure, the related information
of the random access initiated by the terminal is recorded by the terminal and reported to
the network device, which helps the network device to configure one or more reasonable
random access related parameters or perform network coverage optimization, etc.,

thereby improving the random access efficiency and network performance.

[ 00235] As shown in FIG. 3, at least one embodiment of the disclosure further provides
an information reporting apparatus, which is applied to a terminal and includes: an

information determination module 21 and an information reporting module 22.
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[ 00236] The information determination module 21 is configured to determine related

information of a random access initiated by the terminal.

[ 00237] The information reporting module 22 is configured to report the related

information of the random access to a network device.

[ 00238] As at least one embodiment of the disclosure, the related information of the

random access includes at least one of the following:

[ 00239] a type of the random access initiated by the terminal;
[ 00240] a scenario of the random access initiated by the terminal;
[ 00241] a feedback message from the network device received by the terminal after

sending a message A of 2-step random access, or indication information indicating
whether the terminal receives a random access fallback message after sending the
message A of 2-step random access or whether to fall back according to the received

random access fallback message;

[ 00242] time difference between the time when the terminal sends the message A of 2-
step random access and the time when the terminal receives the feedback message from

the network device;

[ 00243] whether contention is detected in the case where the terminal initiates 2-step

random access;

[ 00244] whether configuration of the network device allows the terminal to switch or
fall back to CBRA;
[ 00245] whether the configuration of the network device allows the terminal to switch

or fall back to 4-step random access;

[ 00246] the number of times configured on the network device that the terminal
attempts the 2-step random access before switching or falling back to the 4-step random

access;

[ 00247] the number of messages A sent when the terminal switches or falls back to
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another type of random access from the 2-step random access;

[ 00248] a type of a carrier in which the random access initiated by the terminal is
located;

[ 00249] the reason why the terminal selects the carrier where the random access is
located;

[ 00250] whether the bandwidth part (BWP) where the current random access is located

is the same as the BWP where the last random access is located;

[ 00251] information of the BWP where the random access selected by the terminal is
located; or
[ 00252] a type of random access supported by the BWP where the random access

selected by the terminal is located.

[ 00253] As at least one embodiment of the disclosure, the type of the random access

includes at least one of the following:
[ 00254] 2-step CBRA;
[ 00255] 2-step CFRA;
[ 00256] 4-step CBRA; or
[ 00257] 4-step CFRA.

[ 00258] As at least one embodiment of the disclosure, the scenario of the random

access includes at least one of the following:

[ 00259] an initial access scenario;

[ 00260] a handover scenario;

[ 00261] a reconfiguration scenario with synchronization;
[ 00262] a beam fault recovery (BFR) scenario; or
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[ 00263] a random access scenario fallen back or switched from another random access

type.

[ 00264] As at least one embodiment of the disclosure, the feedback message from the
network device received by the terminal after sending the message A of 2-step random

access includes:
[ 00265] a random access response message;
[ 00266] a random access fallback message; or
[ 00267] a backoff indication message.

[ 00268] As at least one embodiment of the disclosure, the information of the BWP
where the random access selected by the terminal is located includes at least one of the

following:
[ 00269] location and bandwidth of the BWP;
[ 00270] a subcarrier spacing of the BWP; or
[ 00271] whether the BWP uses an extended cyclic prefix (CP).

[ 00272] As at least one embodiment of the disclosure, the reason why the terminal

selects the carrier where the random access is located includes one of the following.
[ 00273] The carrier is configured by the network device.

[ 00274] The carrier is selected by the terminal according to selection conditions for

different types of carriers configured by the network device.

[ 00275] As at least one embodiment of the disclosure, the information determination

module includes an information determination submodule.

[ 00276] The information determination submodule is configured to record, according to
configuration of network management or configuration of a tracking collection entity

(TCE) or configuration of a base station or pre-definition, the related information of the
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random access.

[ 00277] As at least one embodiment of the disclosure, the information reporting

module includes: a first submodule, and a second submodule.

[ 00278] The first submodule is configured to receive a request message sent by the
network device for requesting the terminal to report the related information of the

random access.

[ 00279] The second submodule is configured to report the related information of the

random access to the network device according to the request message.

[ 00280] As at least one embodiment of the disclosure, the apparatus further includes a
third submodule.

[ 00281] The third submodule is configured to send indication information to the
network device. The indication information is used for indicating that the terminal

records the related information of the random access.

[ 00282] As at least one embodiment of the disclosure, the information reporting

module includes a fourth submodule.

[ 00283] The fourth submodule is configured to enable the terminal to report the related
information of the random access to the network device in an RRC connected state, or, to
report the related information of the random access to the network device in the process
of the terminal entering the RRC connected state, or, to report the related information of

the random access to the network device in an idle state or inactive state.

[ 00284] As at least one embodiment of the disclosure, the related information of the

random access is carried by at least one of a target message or a random access report.

[ 00285] According to at least one embodiment of the disclosure, the related information
of the random access initiated by the terminal is recorded by the terminal and reported to
the network device, which helps the network device to configure one or more reasonable
random access related parameters or perform network coverage optimization, thereby

improving the random access efficiency and network performance.
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[ 00286] It is to be noted that the information reporting apparatus provided by at least
one embodiment of the disclosure is an apparatus capable of executing the above
information reporting method, so all embodiments of the above information reporting
method are applicable to the apparatus and all can achieve the same or similar beneficial

effects.

[ 00287] As shown in FIG. 4, at least one embodiment of the disclosure also provides a
terminal including a processor 400 and a transceiver 410. The transceiver 410 receives
and transmits data under the control of the processor 400, and the processor 400 is
configured to determine related information of a random access initiated by a terminal,

and report the related information of the random access to a network device.

[ 00288] As at least one embodiment of the disclosure, the related information of the

random access includes at least one of the following:

[ 00289] a type of the random access initiated by the terminal;
[ 00290] a scenario of the random access initiated by the terminal;
[ 00291] a feedback message from the network device received by the terminal after

sending a message A of 2-step random access, or indication information indicating
whether the terminal receives a random access fallback message after sending the
message A of 2-step random access or whether to fall back according to the received

random access fallback message;

[ 00292] time difference between the time when the terminal sends the message A of 2-
step random access and the time when the terminal receives the feedback message from

the network device;

[ 00293] whether contention is detected in the case where the terminal initiates 2-step

random access;

[ 00294] whether configuration of the network device allows the terminal to switch or
fall back to CBRA;
[ 00295] whether the configuration of the network device allows the terminal to switch
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or fall back to 4-step random access;

[ 00296] the number of times configured on the network device that the terminal
attempts the 2-step random access before switching or falling back to the 4-step random

acCcCess;

[ 00297] the number of messages A sent when the terminal switches or falls back to

another type of random access from the 2-step random access;

[ 00298] a type of a carrier in which the random access initiated by the terminal is
located;

[ 00299] the reason why the terminal selects the carrier where the random access is
located;

[ 00300] whether the bandwidth part (BWP) where the current random access is located

is the same as the BWP where the last random access is located;

[ 00301] information of the BWP where the random access selected by the terminal is
located; or
[ 00302] a type of random access supported by the BWP where the random access

selected by the terminal is located.

[ 00303] As at least one embodiment of the disclosure, the type of the random access

includes at least one of the following:
[ 00304] 2-step CBRA;
[ 00305] 2-step CFRA;
[ 00306] 4-step CBRA; or
[ 00307] 4-step CFRA.

[ 00308] As at least one embodiment of the disclosure, the scenario of the random

access includes at least one of the following:
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[ 00309] an initial access scenario;

[ 00310] a handover scenario;

[00311] a reconfiguration scenario with synchronization;

[ 00312] a beam fault recovery (BFR) scenario; or

[ 00313] a random access scenario fallen back or switched from another random access
type.

[ 00314] As at least one embodiment of the disclosure, the feedback message from the

network device received by the terminal after sending the message A of 2-step random

access includes:
[ 00315] a random access response message;
[ 00316] a random access fallback message; or
[ 00317] a backoff indication message.

[ 00318] As at least one embodiment of the disclosure, the information of the BWP
where the random access selected by the terminal is located includes at least one of the

following:
[ 00319] location and bandwidth of the BWP;
[ 00320] a subcarrier spacing of the BWP; or
[ 00321] whether the BWP uses an extended cyclic prefix (CP).

[ 00322] As at least one embodiment of the disclosure, the reason why the terminal

selects the carrier where the random access is located includes one of the following.
[ 00323] The carrier is configured by the network device.

[ 00324] The carrier is selected by the terminal according to selection conditions for

different types of carriers configured by the network device.
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[ 00325] As at least one embodiment of the disclosure, the processor is further
configured to enable the terminal to record the related information of the random access
according to configuration of network management or configuration of a tracking

collection entity (TCE) or configuration of a base station or pre-definition.

[ 00326] As at least one embodiment of the disclosure, the processor is further
configured to receive a request message sent by the network device for requesting the
terminal to report the related information of the random access, and report the related
information of the random access to the network device according to the request

message.

[ 00327] As at least one embodiment of the disclosure, the processor is further
configured to send indication information to the network device. The indication
information is used to indicate that the terminal records the related information of the

random access.

[ 00328] As at least one embodiment of the disclosure, the processor is further
configured to enable the terminal to report the related information of the random access
to the network device in an RRC connected state, or, report the related information of the
random access to the network device in the process of the terminal entering the RRC
connected state, or, report the related information of the random access to the network

device in an idle state or inactive state.

[ 00329] As at least one embodiment of the disclosure, the related information of the

random access is carried by at least one of a target message or a random access report.

[ 00330] According to at least one embodiment of the disclosure, the related information
of the random access initiated by the terminal is recorded by the terminal and reported to
the network device, which helps the network device to configure one or more reasonable
random access related parameters or perform network coverage optimization, thereby

improving the random access efficiency and network performance.

[ 00331] It is to be noted that the terminal provided by at least one embodiment of the
disclosure is a terminal capable of executing the above information reporting method, so

all embodiments of the above information reporting method are applicable to the terminal
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and all can achieve the same or similar beneficial effects.

[ 00332] At least one embodiment of the disclosure further provides a communication
device. The communication device is a terminal and includes a memory, a processor and
a computer program stored on the memory and runnable on the processor. When
executing the program, the processor implements each process in the information
reporting method embodiments as described above and can achieve the same technical

effect, which is not described here to avoid repetition.

[ 00333] At least one embodiment of the disclosure also provides a computer readable
storage medium, on which a computer program is stored. When executed by a processor,
the program implements each process of the information reporting method embodiments
as described above and can achieve the same technical effect, which is not described here
to avoid repetition. The computer readable storage medium may be, such as a Read-Only

Memory (ROM), a Random Access Memory (RAM), a magnetic disk or an optical disk.

[ 00334] As shown in FIG. 5, at least one embodiment of the disclosure further provides
an information receiving apparatus, which is applied to a network device and includes a

receiving module 51.

[ 00335] The receiving module 51 is configured to receive related information of a

random access reported by a terminal.

[ 00336] As at least one embodiment of the disclosure, the related information of the

random access includes at least one of the following:

[ 00337] a type of the random access initiated by the terminal;
[ 00338] a scenario of the random access initiated by the terminal;
[ 00339] a feedback message from the network device received by the terminal after

sending a message A of 2-step random access, or indication information indicating
whether the terminal receives a random access fallback message after sending the
message A of 2-step random access or whether to fall back according to the received

random access fallback message;
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[ 00340] time difference between the time when the terminal sends the message A of 2-
step random access and the time when the terminal receives the feedback message from

the network device;

[ 00341] whether contention is detected in the case where the terminal initiates 2-step

random access;

[ 00342] whether configuration of the network device allows the terminal to switch or
fall back to CBRA;
[ 00343] whether the configuration of the network device allows the terminal to switch

or fall back to 4-step random access;

[ 00344] the number of times configured on the network device that the terminal
attempts the 2-step random access before switching or falling back to the 4-step random

acCcCess;

[ 00345] the number of messages A sent when the terminal switches or falls back to

another type of random access from the 2-step random access;

[ 00346] a type of a carrier in which the random access initiated by the terminal is
located;

[ 00347] the reason why the terminal selects the carrier where the random access is
located;

[ 00348] whether the bandwidth part (BWP) where the current random access is located

is the same as the BWP where the last random access is located;

[ 00349] information of the BWP where the random access selected by the terminal is
located; or
[ 00350] a type of random access supported by the BWP where the random access

selected by the terminal is located.

[ 00351] As at least one embodiment of the disclosure, the type of the random access

includes at least one of the following:
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[ 00352] 2-step CBRA;
[ 00353] 2-step CFRA;
[ 00354] 4-step CBRA; or
[ 00355] 4-step CFRA.

[ 00356] As at least one embodiment of the disclosure, the scenario of the random

access includes at least one of the following:

[ 00357] an initial access scenario;
[ 00358] a handover scenario;
[ 00359] a reconfiguration scenario with synchronization;

[ 00360] a beam fault recovery (BFR) scenario; or

[ 00361] a random access scenario fallen back or switched from another random access
type.
[ 00362] As at least one embodiment of the disclosure, the feedback message from the

network device received by the terminal after sending the message A of 2-step random

access includes:
[ 00363] a random access response message;
[ 00364] a random access fallback message; or
[ 00365] a backoff indication message.

[ 00366] As at least one embodiment of the disclosure, the information of the BWP
where the random access selected by the terminal is located includes at least one of the

following:
[ 00367] location and bandwidth of the BWP;

[ 00368] a subcarrier spacing of the BWP; or
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[ 00369] whether the BWP uses an extended cyclic prefix (CP).

[ 00370] As at least one embodiment of the disclosure, the reason why the terminal

selects the carrier where the random access is located includes one of the following.
[ 00371] The carrier is configured by the network device.

[ 00372] The carrier is selected by the terminal according to selection conditions for

different types of carriers configured by the network device.

[ 00373] As at least one embodiment of the disclosure, the apparatus further includes a

configuration module.

[ 00374] The configuration module is used to configure the terminal to record the

related information of the random access.

[ 00375] As at least one embodiment of the disclosure, the apparatus further includes a

request sending module.

[ 00376] The request sending module is configured to send a request message for
requesting the terminal to report the related information of the random access to the

terminal.

[ 00377] As at least one embodiment of the disclosure, the apparatus further includes:

an indication receiving module.

[ 00378] The indication receiving module is configured to receive indication
information sent by the terminal. The indication information is used to indicate that the

terminal records the related information of the random access.

[ 00379] As at least one embodiment of the disclosure, the related information of the

random access is carried by at least one of a target message or a random access report.

[ 00380] According to at least one embodiment of the disclosure, the related information
of the random access initiated by the terminal is recorded by the terminal and reported to
the network device, which helps the network device to configure one or more reasonable

random access related parameters or perform network coverage optimization, thereby
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improving the random access efficiency and network performance.

[ 00381] It is to be noted that the information receiving apparatus provided by at least
one embodiment of the disclosure is an apparatus capable of executing the above
information receiving method, so all embodiments of the above information receiving
method are applicable to the apparatus and all can achieve the same or similar beneficial

effects.

[ 00382] As shown in FIG. 6, at least one embodiment of the disclosure also provides a
network device, including a processor 600 and a transceiver 610. The transceiver 610
receives and transmits data under the control of the processor 600. The processor 600 is

configured to receive related information of a random access reported by a terminal.

[ 00383] As at least one embodiment of the disclosure, the related information of the

random access includes at least one of the following:

[ 00384] a type of the random access initiated by the terminal;
[ 00385] a scenario of the random access initiated by the terminal;
[ 00386] a feedback message from the network device received by the terminal after

sending a message A of 2-step random access, or indication information indicating
whether the terminal receives a random access fallback message after sending the
message A of 2-step random access or whether to fall back according to the received

random access fallback message;

[ 00387] time difference between the time when the terminal sends the message A of 2-
step random access and the time when the terminal receives the feedback message from

the network device;

[ 00388] whether contention is detected in the case where the terminal initiates 2-step

random access;

[ 00389] whether configuration of the network device allows the terminal to switch or

fall back to CBRA;
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[ 00390] whether the configuration of the network device allows the terminal to switch

or fall back to 4-step random access;

[ 00391] the number of times configured on the network device that the terminal
attempts the 2-step random access before switching or falling back to the 4-step random

access;

[ 00392] the number of messages A sent when the terminal switches or falls back to

another type of random access from the 2-step random access;

[ 00393] a type of a carrier in which the random access initiated by the terminal is
located;

[ 00394] the reason why the terminal selects the carrier where the random access is
located;

[ 00395] whether the bandwidth part (BWP) where the current random access is located

is the same as the BWP where the last random access is located;

[ 00396] information of the BWP where the random access selected by the terminal is
located; or
[ 00397] a type of random access supported by the BWP where the random access

selected by the terminal is located.

[ 00398] As at least one embodiment of the disclosure, the type of the random access

includes at least one of the following:
[ 00399] 2-step CBRA;
[ 00400] 2-step CFRA;
[ 00401] 4-step CBRA; or
[ 00402] 4-step CFRA.

[ 00403] As at least one embodiment of the disclosure, the scenario of the random
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access includes at least one of the following:

[ 00404] an initial access scenario;

[ 00405] a handover scenario;

[ 00406] a reconfiguration scenario with synchronization;

[ 00407] a beam fault recovery (BFR) scenario; or

[ 00408] a random access scenario fallen back or switched from another random access
type.

[ 00409] As at least one embodiment of the disclosure, the feedback message from the

network device received by the terminal after sending the message A of 2-step random

access includes:
[ 00410] a random access response message;
[00411] a random access fallback message; or
[ 00412] a backoff indication message.

[ 00413] As at least one embodiment of the disclosure, the information of the BWP
where the random access selected by the terminal is located includes at least one of the

following:
[ 00414] location and bandwidth of the BWP;
[ 00415] a subcarrier spacing of the BWP; or
[ 00416] whether the BWP uses an extended cyclic prefix (CP).

[ 00417] As at least one embodiment of the disclosure, the reason why the terminal

selects the carrier where the random access is located includes one of the following.
[ 00418] The carrier is configured by the network device.

[ 00419] The carrier is selected by the terminal according to selection conditions for
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different types of carriers configured by the network device.

[ 00420] As at least one embodiment of the disclosure, the processor is further

configured to configure the terminal to record related information of the random access.

[ 00421] As at least one embodiment of the disclosure, the processor is further
configured to send a request message for requesting the terminal to report the related

information of the random access to the terminal.

[ 00422] As at least one embodiment of the disclosure, the processor is further
configured to receive indication information sent by the terminal. The indication
information is used for indicating that the terminal records the related information of the

random access.

[ 00423] As at least one embodiment of the disclosure, the related information of the

random access is carried by at least one of a target message or a random access report.

[ 00424] According to at least one embodiment of the disclosure, the related information
of the random access initiated by the terminal is recorded by the terminal and reported to
the network device, which helps the network device to configure one or more reasonable
random access related parameters or perform network coverage optimization, thereby

improving the random access efficiency and network performance.

[ 00425] It is to be noted that the network device provided by at least one embodiment
of the disclosure is a network device capable of executing the above information
receiving method, so all embodiments of the above information receiving method are
applicable to the network device and all can achieve the same or similar beneficial

effects.

[ 00426] At least one embodiment of the disclosure further provides a communication
device. The communication device is a network device and includes a memory, a
processor and a computer program stored on the memory and runnable on the processor.
When executing the program, the processor implements each process in the information
receiving method embodiments as described above and can achieve the same technical

effect, which is not described here to avoid repetition.
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[ 00427] At least one embodiment of the disclosure also provides a computer readable
storage medium, on which a computer program is stored. When executed by a processor,
the program implements each process of the information receiving method embodiments
as described above and can achieve the same technical effect, which is not described here
to avoid repetition. The computer readable storage medium may be, such as a Read-Only

Memory (ROM), a Random Access Memory (RAM), a magnetic disk or an optical disk.

[ 00428] Those skilled in the art may understand that the embodiments of the disclosure
may be provided as methods, systems, or computer program products. Therefore, the
disclosure may take the form of complete hardware embodiments, complete software
embodiments or embodiments combining software and hardware. Moreover, the
disclosure may take the form of a computer program product implemented on one or
more computer readable storage media (including but not limited to a disk memory, an

optical memory, etc.) containing computer available program codes.

[ 00429] The disclosure is described with reference to the flowcharts and/or block
diagrams of the method, the device (system), and the computer program product
according to the embodiments of the disclosure. It should be understood that, each
process and/or block in the flowchart and/or block diagram and the combination of
processes and/or blocks in the flowchart and/or block diagram may be implemented by a
computer program instruction. These computer program instructions may be provided for
a processor of a general-purpose computer, a special-purpose computer, an embedded
processor or other programmable data processing devices to generate a machine, so that a
device for realizing the functions specified in one or more processes of the flowchart
and/or one or more blocks of the block diagram is generated through the instruction

executed by a processor of a computer or other programmable data processing devices.

[ 00430] These computer program instructions may also be stored in the computer-
readable storage medium capable of guiding the computer or other programmable data
processing devices to operate in a particular way, so that the instructions stored in the
computer-readable storage medium generate a paper product including an instruction
device. The instruction device implements the specified functions in one or more flows of

the flowchart and/or one or more blocks of the block diagram.
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[ 00431] These computer program instructions may also be loaded on the computer or
other programmable data processing devices, so that a series of operations are executed
on the computer or other programmable devices to generate the computer-implemented
processing, and the instructions executed on the computer or other programmable devices
provide the operations for implementing the specified functions in one or more flows of

the flowchart and/or one or more blocks of the block diagram.

[ 00432] It is to be understood that division of the modules above is only logic function
division, and the modules may be completely or partially integrated to a physical entity
and may also be physically separated in actual implementation. These modules may all
be implemented in the form of software calling through processing elements and may all
be implemented in the form of hardware. Also, part of modules may be implemented in
the form of calling software by processing elements, and part of modules may be
implemented in the form of hardware. For example, the determination module may be a
separate processing element, and may also be integrated to a certain chip in the above
apparatus for implementation. In addition, the determination module may also be stored
in a memory of the above apparatus in the form of a program code, and called by a
certain processing unit in the above apparatus to execute the functions of the above
determination module. Implementation of other modules is similar thereto. Besides, these
modules may completely or partially integrated together, and may also be independently
implemented. The processing element herein may be an integrated circuit, and has a
signal processing capability. During implementation, each operation of the method or
each unit may be completed by means of an integrated logic circuit of hardware in the

processing element or an instruction in the form of software.

[ 00433] For example, each module, unit, subunit or submodule may be one or more
integrated circuits configured to implement the above method, such as one or more
Application-Specific Integrated Circuits (ASICs), or, one or more Digital Signal
Processors (DSPs), or, one or more Field-Programmable Gate Arrays (FPGAs). For
another example, when one of the above modules is implemented in the form of calling a
program code by a processing element, the processing element may be a general-purpose
processor, such as a Central Processing Unit (CPU) or other processors that may call the

program code. For another example, these modules may be integrated together and
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implemented in the form of System-On-a-Chip (SOC).

[ 00434] Terms “first”, “second”, etc., in the specification and claims of the disclosure
are only for distinguishing similar objects, and does not represent a specific sequence or
order of the objects. It is to be understood that data used like this may be interchanged as
appropriate to implement the embodiments of the disclosure described herein in
sequences except the illustrated or described ones, for example. In addition, terms
"include" and "have" and any variations thereof are intended to cover nonexclusive
inclusions. For example, a process, method, system, product, or device including a series
of steps or units is not limited to the steps or units which have been listed but optionally
further includes steps or units which are not listed or optionally further includes other
steps or units intrinsic to the process, the method, the product, or the device. In addition,
"and/or" used in the specification and claims represents at least one of the associated
objects. For example, A and/or B and/or C represents the following seven cases:
independent existence of A, independent existence of B, independent existence of C,
existence of both A and B, existence of both B and C, existence of both A and C, and
existence of A, B and C. Similarly, the limitation of "at least one of A or B" in the
specification and claims shall be understood as "independent existence of A, independent

existence of B, or existence of both Aand B ".

[ 00435] The above is the optional implementation modes of the disclosure. It is to be
pointed out that those of ordinary skill in the art may make improvements and variations
without departing from the principle of the disclosure, and these improvements and

variations shall fall within the scope of protection of the disclosure.
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CLAIMS

1. An information reporting method, performed by a terminal, the method comprising: after a

random access initiated by the terminal is completed,
determining related information of the random access; and
reporting the related information of the random access to a network device;

the method being characterized by the related information of the random access

comprising at least one of:
a type of a carrier in which the random access initiated by the terminal is located;

information of a bandwidth part (BWP) where the random access selected by the
terminal is located, wherein the information of the BWP where the random access selected by
the terminal is located comprises at least one of: location and bandwidth of the BWP, or a

subcarrier spacing of the BWP; or

a type of random access supported by the BWP where the random access selected by

the terminal is located.

2. The method of claim 1, wherein determining the related information of the random access

comprises:

recording, by the terminal, the related information of the random access according to
configuration of network management or configuration of a tracking collection entity (TCE) or

configuration of a base station or pre-definition.

3. The method of claim 1, wherein reporting the related information of the random access to the

network device comprises:

receiving a request message sent by the network device for requesting the terminal to
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report the related information of the random access; and

reporting, according to the request message, the related information of the random

access to the network device;

before receiving the request message sent by the network device for requesting the

terminal to report the related information of the random access, the method further comprises:

sending indication information to the network device, the indication information being

used for indicating that the terminal records the related information of the random access.

4. The method of claim 1, wherein reporting the related information of the random access to the

network device comprises:

reporting, by the terminal in an RRC connected state, the related information of the

random access to the network device;
or,

reporting, in the process of the terminal entering the RRC connected state, the related

information of the random access to the network device;
or,

reporting, in an idle state or inactive state, the related information of the random access

to the network device.

5. An information receiving method, performed by a network device, the method comprising:

receiving, after a random access initiated by a terminal is completed, related information

of the random access reported by a terminal;

the method being characterized by the related information of the random access

comprising at least one of:

a type of a carrier in which the random access initiated by the terminal is located;
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information of a bandwidth part (BWP) where the random access selected by the
terminal is located, wherein the information of the BWP where the random access selected by
the terminal is located comprises at least one of: location and bandwidth of the BWP, or a

subcarrier spacing of the BWP; or

a type of random access supported by the BWP where the random access selected by

the terminal is located.

6. The method of claim 5, before receiving the related information of the random access

reported by the terminal, further comprising:

configuring the terminal to record the related information of the random access.

7. The method of claim 5, before receiving the related information of the random access

reported by the terminal, further comprising:

sending a request message for requesting the terminal to report the related information

of the random access to the terminal;

before sending the request message for requesting the terminal to report the related

information of the random access to the terminal, the method further comprises:

receiving indication information sent by the terminal, the indication information being

used for indicating that the terminal records the related information of the random access.

8. A communication device, comprising a memory, a processor and a program stored on the
memory and runnable on the processor, wherein when executing the program, the processor
implements the information reporting method of any one of claims 1-4, or when executing the

program, the processor implements the information receiving method of any one of claims 5-7.
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9. A computer readable storage medium, having stored a computer program thereon, wherein
the program, when executed by a processor, implements operations of the information reporting
method of any one of claims 1-4, or when executed by the processor, implements operations of

the information receiving method of any one of claims 5-7.
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