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INFORMATION SENDING METHOD, INFORMATION RECEIVING

METHOD AND DEVICE

CROSS-REFERENCE TO RELATED APPLICATION

[ 0001] The present application is based on and claims priority to Chinese Patent

Application No. 202010568297.7 filed on June 19, 2020, the content of which is hereby

incorporated by reference in its entirety.

TECHNICAL FIELD

[ 0002] The present disclosure relates to the technical field of mobile communication,

and in particular to a method for transmitting information, a method for receiving

information and a device.

BACKGROUND

[ 0003] For a User Equipment (UE) and a base station operating in an unlicensed band,

Listen Before Talk (LBT) operation is performed before each data transmission. If it is

monitored that the channel is busy, the monitoring is performed after backing off for a

period of time. The channel is considered idle until it is idle for a period of time, and then

the data is transmitted. In order to reduce a delay of random access, steps of a 4-step

Random Access (RA) mechanism in the related art may be reduced to 2 steps, thereby

reducing a number of times of performing the LBT and reducing the delay of the random

access. FIG. 1 and FIG. 2 illustrate diagrams of a competition-based 4-step RA process

and a competition-based 2-step RA process in the related art, respectively. It can be seen

that a message A (msg A) and a message (msg B) are transmitted in the 2-step RA

process, which can reduce a number of interactions between the base station and the UE.

[ 0004] Due to advantages of the 2-step RA, such as fewer steps and short delay,

application scenario thereof is extended to a licensed band. That is, the 2-step RA process

is accessible to both the unlicensed band and the licensed band. However, when initiating

the 2-step RA, the UE is usually not connected to a network, or the connection is
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temporarily interrupted. At this time, the network side is not aware of information such as

a state of the UE when initiating the random access, and it is thus difficult to reasonably

configure random access related parameters.

SUMMARY

[ 0005] At least one embodiment of the present disclosure provides a method for

transmitting information, a User Equipment (UE) and a network device.

[ 0006] According to an aspect of the present disclosure, at least one embodiment

provides a method for transmitting information, which includes the following operations.

[ 0007] A User Equipment (UE) records 2-step Random Access (RA) related

information.

[ 0008] The UE transmits the 2-step RA related information to a network.

[ 0009] In the embodiment, the 2-step RA related information includes at least one of

the following:

[ 0010] A UE state when the UE initiates a 2-step RA;

[ 0011] A scenario where the UE initiates the 2-step RA;

[ 0012] Information of a Physical Uplink Shared Channel (PUSCH) resource for a

message A (msg A) configured by the network to the UE;

[ 0013] Whether a quality of a reference signal is higher than a threshold configured by

the network when the UE initiates the 2-step RA;

[ 0014] Whether the 2-step RA and a 4-step RA initiated by the UE share random

access resources;

[ 0015] Resource information of the shared random access resources when the 2-step

RA and the 4-step RA initiated by the UE share the random access resources;

[ 0016] A number of Synchronization Signal and PBCH Blocks (SSBs) of the 2-step

RA mapped to each Physical Random Access Channel (PRACH) occasion;

[ 0017] Transmission parameters of the msg A transmitted when the UE initiates the 2-

step RA, the transmission parameters including at least one of a frequency-domain

starting position, a subcarrier spacing, a number of msg A PRACH transmission

occasions frequency-division multiplexed in one time instance (msgA-RO-FDM), a

maximum number of the msg A transmitted before switching to the 4-step RA, a PRACH
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configuration index of the msg A (msgA-PRACH-ConfigurationIndex) and a frequency

offset of a lowest point in a frequency-domain of PRACH transmission occasions relative

to a Physical Resource Block number 0 (PRB0) (msgA-RO-FrequencyStart);

[ 0018] Whether the UE is configured with a PRACH root sequence or a PRACH root

sequence index of the msg A;

[ 0019] Whether a ra-Prioritization field is applied to access identities;

[ 0020] A maximum number of preambles allowed to be transmitted before declaring

failure; or

[ 0021] A length of a time window for receiving a message B (msg B) configured by

the network side.

[ 0022] In the embodiment, the reference signal includes an SSB and a Channel State

Information-Reference Signal (CSI-RS), and the threshold configured by the network is a

Reference Signal Received Power (RSRP) threshold of an SSB corresponding to random

access resources for transmitting the msg A (msgA-RSRP-ThresholdSSB), an RSRP

threshold of an Supplementary Uplink (SUL) of the SSB corresponding to the random

access resources for transmitting the msg A (msgA-RSRP-ThresholdSSB-SUL), an RSRP

threshold of a CSI-RS corresponding to the random access resources for transmitting the

msg A (msgA-RSRP-ThresholdCSI-RS), or an RSRP threshold of an SUL of the CSI-RS

corresponding to the random access resources for transmitting the msg A (msgA-RSRP-

ThresholdCSI-RS-SUL).

[ 0023] In the embodiment, the operation that the UE transmits the 2-step RA related

information to the network includes the following operations.

[ 0024] The UE transmits the 2-step RA related information when the UE is in an idle

state or in an inactive state or in a connected state or in a process of switching to the

connected state.

[ 0025] In the embodiment, the 2-step RA related information is transmitted through a

random access report or a predefined message.

[ 0026] In the embodiment, the operation that the UE transmits the 2-step RA related

information includes the following operations.

[ 0027] The UE actively transmits the 2-step RA related information to the network, or

the UE transmits the 2-step RA related information to the network after receiving a
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request message from the network.

[ 0028] In the embodiment, before the request message from the network is received,

the method further includes the following operations.

[ 0029] The UE transmits indication information of a 2-step RA related log recorded

by the UE to the network.

[ 0030] In the embodiment, before the operation that the UE records the 2-step RA

related information, the method may further include the following operations.

[ 0031] Configuration information from the network is received, and the 2-step RA

related information to be recorded by the UE is configured according to the configuration

information.

[ 0032] In an embodiment, the 2-step RA related information to be recorded by the UE

is configured according to local pre-stored information.

[ 0033] According to another aspect of the present disclosure, at least one embodiment

provides a method for receiving information, which includes the following operations.

[ 0034] A network-side device receives 2-step RA related information from a UE.

[ 0035] In the embodiment, the 2-step RA related information includes at least one of

the following:

[ 0036] A UE state when the UE initiates a 2-step RA;

[ 0037] A scenario where the UE initiates the 2-step RA;

[ 0038] Information of a PUSCH resource for a msg A configured by the network to

the UE;

[ 0039] Whether a quality of a reference signal is higher than a threshold configured by

the network when the UE initiates the 2-step RA;

[ 0040] Whether the 2-step RA and a 4-step RA initiated by the UE share random

access resources;

[ 0041] Resource information of the shared random access resources when the 2-step

RA and the 4-step RA initiated by the UE share the random access resources;

[ 0042] A number of SSBs of the 2-step RA mapped to each PRACH occasion;

[ 0043] Transmission parameters of the msg A transmitted when the UE initiates the 2-

step RA, the transmission parameters including at least one of a frequency-domain

starting position, a subcarrier spacing, a number of msgA-RO-FDM, a maximum number
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of the msg A transmitted before switching to the 4-step RA, a msgA-PRACH-

ConfigurationIndex and a msgA-RO-FrequencyStart;

[ 0044] Whether the UE is configured with a PRACH root sequence or a PRACH root

sequence index of the msg A;

[ 0045] Whether a ra-Prioritization field is applied to access identities;

[ 0046] A maximum number of preambles allowed to be transmitted before declaring

failure; or

[ 0047] A length of a time window for receiving a msg B configured by the network

side.

[ 0048] In the embodiment, before the 2-step RA related information from the UE is

received, the method further includes the following operations.

[ 0049] Configuration information is transmitted to the UE to configure the 2-step RA

related information to be recorded by the UE.

[ 0050] In the embodiment, the 2-step RA related information is transmitted through a

random access report or a predefined message.

[ 0051] In the embodiment, the operation that the 2-step RA related information from

the UE is received includes the following operations.

[ 0052] The 2-step RA related information actively transmitted by the UE is received.

In an embodiment, a request message is transmitted to the UE, and the 2-step RA related

information transmitted by the UE according to the request message is received.

[ 0053] In the embodiment, before the request message is transmitted to the UE, the

method further includes the following operation.

[ 0054] Indication information of a 2-step RA related log recorded by the UE is

received from the UE.

[ 0055] In the embodiment, after the 2-step RA related information from the UE is

received, the method further includes the following operations.

[ 0056] Network coverage and random access procedure parameters are optimized

according to the 2-step RA related information.

[ 0057] According to another aspect of the present disclosure, at least one embodiment

provides a UE, which includes a recording module and a transmitting module.

[ 0058] The recording module is configured to record 2-step RA related information.
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[ 0059] The transmitting module is configured to transmit the 2-step RA related

information to a network.

[ 0060] In the embodiment, the 2-step RA related information includes at least one of

the following:

[ 0061] A UE state when the UE initiates a 2-step RA;

[ 0062] A scenario where the UE initiates the 2-step RA;

[ 0063] Information of a PUSCH resource for a msg A configured by the network to

the UE;

[ 0064] Whether a quality of a reference signal is higher than a threshold configured by

the network when the UE initiates the 2-step RA;

[ 0065] Whether the 2-step RA and a 4-step RA initiated by the UE share random

access resources;

[ 0066] Resource information of the shared random access resources when the 2-step

RA and the 4-step RA initiated by the UE share the random access resources;

[ 0067] A number of SSBs of the 2-step RA mapped to each PRACH occasion;

[ 0068] Transmission parameters of the msg A transmitted when the UE initiates the 2-

step RA, the transmission parameters including at least one of a frequency-domain

starting position, a subcarrier spacing, a number of msgA-RO-FDM, a maximum number

of the msg A transmitted before switching to the 4-step RA, a msgA-PRACH-

ConfigurationIndex and a msgA-RO-FrequencyStart;

[ 0069] Whether the UE is configured with a PRACH root sequence or a PRACH root

sequence index of the msg A;

[ 0070] Whether a ra-Prioritization field is applied to access identities;

[ 0071] A maximum number of preambles allowed to be transmitted before declaring

failure; or

[ 0072] A length of a time window for receiving a msg B configured by the network

side.

[ 0073] In the embodiment, the UE further includes a configuration module.

[ 0074] The configuration module is configured to receive configuration information

from the network, and configure the 2-step RA related information to be recorded by the

UE according to the configuration information. In an embodiment, the configuration
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module is configured to configure the 2-step RA related information to be recorded by

the UE according to local pre-stored information.

[ 0075] According to another aspect of the present disclosure, at least one embodiment

provides a UE, which includes a transceiver and a processor.

[ 0076] The processor is configured to record 2-step RA related information.

[ 0077] The transceiver is configured to enable the UE to transmit the 2-step RA

related information to a network.

[ 0078] In the embodiment, the 2-step RA related information includes at least one of

the following:

[ 0079] A UE state when the UE initiates a 2-step RA;

[ 0080] A scenario where the UE initiates the 2-step RA;

[ 0081] Information of a PUSCH resource for a msg A configured by the network to

the UE;

[ 0082] Whether a quality of a reference signal is higher than a threshold configured by

the network when the UE initiates the 2-step RA;

[ 0083] Whether the 2-step RA and a 4-step RA initiated by the UE share random

access resources;

[ 0084] Resource information of the shared random access resources when the 2-step

RA and the 4-step RA initiated by the UE share the random access resources;

[ 0085] A number of SSBs of the 2-step RA mapped to each PRACH occasion;

[ 0086] Transmission parameters of the msg A transmitted when the UE initiates the 2-

step RA, the transmission parameters including at least one of a frequency-domain

starting position, a subcarrier spacing, a number of msgA-RO-FDM, a maximum number

of the msg A transmitted before switching to the 4-step RA, a msgA-PRACH-

ConfigurationIndex and a msgA-RO-FrequencyStart;

[ 0087] Whether the UE is configured with a PRACH root sequence or a PRACH root

sequence index of the msg A;

[ 0088] Whether a ra-Prioritization field is applied to access identities;

[ 0089] A maximum number of preambles allowed to be transmitted before declaring

failure; or

[ 0090] A length of a time window for receiving a msg B configured by the network
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side.

[ 0091] According to another aspect of the present embodiment, at least one

embodiment provides a UE, which includes a processor, a memory and programs stored

on the memory and being capable of running on the processor. The programs, when

executed by the processor, implement the operations of any of the above methods for

transmitting information.

[ 0092] According to another aspect of the present disclosure, at least one embodiment

provides a network-side device, which includes a receiving module.

[ 0093] The receiving module is configured to receive 2-step RA related information

from a UE.

[ 0094] In the embodiment, the 2-step RA related information includes at least one of

the following:

[ 0095] A UE state when the UE initiates a 2-step RA;

[ 0096] A scenario where the UE initiates the 2-step RA;

[ 0097] Information of a PUSCH resource for a msg A configured by the network to

the UE;

[ 0098] Whether a quality of a reference signal is higher than a threshold configured by

the network when the UE initiates the 2-step RA;

[ 0099] Whether the 2-step RA and a 4-step RA initiated by the UE share random

access resources;

[ 00100] Resource information of the shared random access resources when the 2-step

RA and the 4-step RA initiated by the UE share the random access resources;

[ 00101] A number of SSBs of the 2-step RA mapped to each PRACH occasion;

[ 00102] Transmission parameters of the msg A transmitted when the UE initiates the 2-

step RA, the transmission parameters including at least one of a frequency-domain

starting position, a subcarrier spacing, a number of msgA-RO-FDM, a maximum number

of the msg A transmitted before switching to the 4-step RA, a msgA-PRACH-

ConfigurationIndex and a msgA-RO-FrequencyStart;

[ 00103] Whether the UE is configured with a PRACH root sequence or a PRACH root

sequence index of the msg A;

[ 00104] Whether a ra-Prioritization field is applied to access identities;
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[ 00105] A maximum number of preambles allowed to be transmitted before declaring

failure; or

[ 00106] A length of a time window for receiving a msg B configured by the network

side.

[ 00107] According to another aspect of the present disclosure, at least one embodiment

provides a network-side device, which includes a transceiver and a processor.

[ 00108] The transceiver is configured to receive 2-step RA related information from a

UE.

[ 00109] According to another aspect of the present disclosure, at least one embodiment

provides a network-side device, which includes a processor, a memory, and programs

stored on the memory and being capable of running on the processor. The programs,

when executed by the processor, implement the operations of any of the above methods

for transmitting information.

[ 00110] According to another aspect, at least one embodiment provides a computer-

readable storage medium. Programs are stored on the computer-readable storage

medium. The programs, when executed by the processor, implement the operations of

any of the above methods.

[ 00111] According to the method for transmitting information, the method for

receiving information and the device provided by the embodiments of the present

disclosure, a UE records 2-step RA related information, and transmits the information to

a network, so that the network side can be informed of the 2-step RA related information,

thereby providing reference information for the network side to optimize configuration of

related parameters. Thus, reporting the 2-step RA related information to the network side

can help the network to optimize network coverage and random access procedure

parameters according to the above information, thereby improving communication

performance of the system. For example, when it is determined that a number of UEs

with access failures in a certain period of time is too large according to the random access

related information, frequency-domain position, preamble sequence, and the like of the

random access can be reconfigured, which facilitates configuration of reasonable random

access parameters for the UE by the network side, improves a success rate of the random

access of the UE, and further improves the communication performance of the system.
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BRIEF DESCRIPTION OF THE DRAWINGS

[ 00112] Various other advantages and benefits would become apparent to those of

ordinary skill in the art upon reading the following detailed description of the

embodiments of the present disclosure. The drawings are only for purposes of illustrating

embodiments of the present disclosure and are not to be construed as limiting the present

disclosure. Also, throughout the drawings, the same components are represented by the

same reference symbols. In the drawings:

[ 00113] FIG. 1 is a diagram of a competition-based 4-step RA process in the related art.

[ 00114] FIG. 2 is a diagram of a competition-based 2-step RA process in the related art.

[ 00115] FIG. 3 is a diagram of an application scenario according to an embodiment of

the present disclosure.

[ 00116] FIG. 4 is a flowchart of a method for transmitting information applied to a UE

side according to an embodiment of the present disclosure.

[ 00117] FIG. 5 is a flowchart of a method for receiving information applied to a

network side according to an embodiment of the present disclosure.

[ 00118] FIG. 6 is a structural diagram of a UE according to an embodiment of the

present disclosure.

[ 00119] FIG. 7 is another structural diagram of a UE according to an embodiment of

the present disclosure.

[ 00120] FIG. 8 is a structural diagram of a network-side device according to an

embodiment of the present disclosure.

[ 00121] FIG. 9 is another structural diagram of a network-side device according to an

embodiment of the present disclosure.

DETAILED DESCRIPTION

[ 00122] Exemplary embodiments of the present application will be described below

more comprehensively with reference to the drawings. While the exemplary

embodiments of the present application are shown in the drawings, it is to be understood

that the present disclosure may be embodied in various forms and should not be limited
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to the embodiments set forth herein. Rather, these embodiments are provided so that the

present application will be understood more thoroughly, and the scope of the present

disclosure can be fully conveyed to those skilled in the art.

[ 00123] Terms “first”, “second”, etc., in the description and claims of the present

disclosure are adopted not to describe a specific sequence or order but to distinguish

similar objects. It is to be understood that data used like this may be interchanged as

appropriate such that the embodiments of the present disclosure described here may be

implemented, for example, according to sequences in addition to those illustrated or

described here. In addition, terms “comprise”, “has” or any other variations thereof are

intended to cover a non-exclusive inclusion. For example, a process, method, system,

product or device that includes a list of steps or units is not necessarily limited to only

those steps or units but may include other steps or units not expressly listed or inherent to

such process, method, product or device. “And/or” in the description and the claims

means at least one of the connected objects.

[ 00124] Technologies described herein are not limited to a New Radio (NR) system and

Long Time Evolution (LTE)/LTE-Advanced (LTE-A) systems, and may also be used in

various wireless communication systems, such as Code Division Multiple Access

(CDMA), Time Division Multiple Access (TDMA), Frequency Division Multiple Access

(FDMA), Orthogonal Frequency Division Multiple Access (OFDMA), Single-Carrier

Frequency-Division Multiple Access (SC-FDMA), and other systems. The terms

“system” and “network” are often used interchangeably. The CDMA system may

implement radio technologies such as CDMA2000 or Universal Terrestrial Radio Access

(UTRA). The UTRA includes Wideband Code Division Multiple Access (WCDMA) and

other CDMA variants. The TDMA system may implement radio technologies such as

Global System for Mobile Communication (GSM). The OFDMA system may implement

radio technologies such as Ultra Mobile Broadband (UMB), Evolution-UTRA (E-

UTRA), IEEE 802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802.20, and Flash-OFDM.

The UTRA and the E-UTRA are part of a Universal Mobile Telecommunications System

(UMTS). The LTE and higher-level LTE, such as the LTE-A, are new releases of the

UMTS that use the E-UTRA. The UTRA, the E-UTRA, the UMTS, the LTE, the LTE-A,

and the GSM are described in documents from an organization named 3rd Generation
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Partnership Project (3GPP). CDMA2000 and UMB are described in documents from an

organization named 3rd Generation Partnership Project 2 (3GPP2). The technologies

described herein in the embodiments of the present disclosure may be used for both the

above-mentioned systems and radio technologies, as well as for other systems and radio

technologies. However, the following description describes the NR systems for purposes

of example, and NR terms are used in most of the following description, although these

technologies are also applicable to applications other than NR system applications.

[ 00125] The following description provides examples and does not limit the scope,

applicability, or configuration set forth in the claims. Changes may be made in the

function and arrangement of elements discussed without departing from the spirit and

scope of the present disclosure. Various examples may omit, replace, or add various

procedures or components as appropriate. For example, the described methods may be

performed in an order other than that described, and various steps may be added, omitted,

or combined. In addition, features described with reference to certain examples may be

combined in other examples.

[ 00126] FIG. 3 shows a block diagram of a wireless communication system to which

embodiments of the present disclosure may be applied. The wireless communication

system includes a terminal 301 and a network device 302. The terminal 301 may also be

referred to as a user terminal or a UE. The UE 301 may be a cell phone, a Tablet Personal

Computer, a Laptop Computer, a Personal Digital Assistant (PDA), a Mobile Internet

Device (MID), a Wearable Device (Wearable Device) or a terminal-side device such as a

vehicle-mounted device. It is to be noted that the specific type of the UE 301 is not

limited in the embodiments of the present disclosure. The network device 302 may be a

base station and/or a core network element. The base station may be base stations in 5G

and advanced releases such as a next Generation Node B (gNB), a fifth-generation New

Radio Node B(5G NR NB), and the like, or may be base stations in other communication

systems such as Evolved Node B (eNB), Wireless Local Area Network (WLAN) access

points or other access points. The base station may be referred to as a node B, an eNB, an

access point, a Base Transceiver Station (BTS), a radio base station, a radio transceiver, a

Basic Service Set (BSS), an Extended Service Set (ESS), a node B, an eNB, a home node

B, a home eNB, a WLAN access point, a Wi-Fi node, or some other suitable terms in the



13

art. The base station is not limited to a particular technical term as long as the same

technical effect is achieved. It is to be noted that only the base station in the NR system is

taken as an example in the embodiments of the present disclosure. However, the specific

type of the base station is not limited.

[ 00127] The base station may communicate with the UE 301 under control of a base

station controller. In various embodiments, the base station controller may be part of a

core network or some base stations. Some base stations may communicate control

information or user data with the core network via backhaul. In some examples, some of

these base stations may communicate with each other directly or indirectly through

backhaul links, which may be wired or wireless communication links. The wireless

communication system may support operations on multiple carriers (waveform signals of

different frequencies). A multi-carrier transmitter may simultaneously transmit modulated

signals over the multiple carriers. For example, each communication link may be a multi-

carrier signal modulated according to various radio technologies. Each modulated signal

may be transmitted over different carriers and may carry control information (e.g.,

reference signals, control channels, etc.), overhead information, data, etc..

[ 00128] The base station may communicate wirelessly with the UE 301 via one or

more access point antennas. Each base station may provide communication coverage for

a respective corresponding coverage area. A coverage area of an access point may be

divided into sectors that form only a portion of the coverage area. The wireless

communication system may include different types of base stations (e.g., macro base

stations, micro base stations, or pico base stations). The base stations may also utilize

different radio technologies, such as cellular or WLAN radio access technologies. The

base stations may be associated with the same or different access networks or operator

deployments. Coverage areas of different base stations (including coverage areas of the

same or different types of base stations, coverage areas utilizing the same or different

radio technologies, or coverage areas belonging to the same or different access networks)

may overlap.

[ 00129] The communication link in the wireless communication system may include an

Uplink (UL) for carrying UL transmission (e.g., from the UE 301 to the network device

302), or a Downlink (DL) for carrying DL transmission (e.g., from the network device
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302 to the UE 301). The UL transmission may also be referred to as reverse link

transmission, and the DL transmission may also be referred to as forward link

transmission. The DL transmission may be performed using a licensed band, an

unlicensed band, or both. Similarly, the UL transmission may be performed using a

licensed band, an unlicensed band, or both.

[ 00130] In the related art, 2-step RA is accessible to both the unlicensed band and the

licensed band. Usually, when initiating 2-step RA, the UE is not connected to the

network, or the connection is temporarily interrupted, so the network side is not aware of

performance of random access of the UE, and it is thus difficult to reasonably configure

random access related parameters. The UE records the random access related information

and reports the random access related information to the network, which may assist the

network side in configuring reasonable 2-step RA parameters in a corresponding

application scenario.

[ 00131] For example, for the UE in an idle state or inactive state, the 2-step RA process

and reported content thereof are consistent. If the content and size of a transmitted msg A

are inconsistent, the network side may determine whether the 2-step RA is initiated by

the UE from the idle state or from the inactive state, thus helping the network to perform

a one-step optimization access process. For example, a resume process of the inactive UE

usually needs to be completed quickly, and the network side may especially optimize the

2-step RA process of the resume process with limited resources. In addition, some 2-step

Random Access Channel (RACH) shares resources with the 4-step RACH, and the

network side may determine whether to continue the sharing and an extent of the sharing

according to the information reported by the UE.

[ 00132] To solve at least one of the above problems, embodiments of the present

disclosure provide a method for transmitting information. The UE records and reports the

related information in the 2-step RA process, which may help the network side to

configure reasonable random access related parameters and improve the performance of

the communication system.

[ 00133] Referring to FIG. 4, the method for transmitting information provided by the

embodiments of the present disclosure, when applied to the UE side, includes the

following operations.
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[ 00134] At S401, a UE records 2-step RA related information.

[ 00135] At S402, the UE transmits the 2-step RA related information to a network.

[ 00136] Here, the UE may transmit the 2-step RA related information when the UE is

in an idle state or in an inactive state or in a connected state or in a process of switching

to a connected state. Specifically, the 2-step RA related information may be transmitted

through a random access report or a predefined message.

[ 00137] Through the above steps, in the embodiment of the present disclosure, the UE

records the 2-step RA related information, and transmits the above information to the

network, so that the network can obtain the 2-step RA related information, so as to help

the network side to optimize the configuration of related parameters according to the

above information, thereby improving the communication performance of the system.

[ 00138] Herein, the 2-step RA related information may include at least one as follows.

[ 00139] a) A UE state when the UE initiates a 2-step RA.

[ 00140] Here, the UE state may include an idle state, an inactive state or a connected

state, etc..

[ 00141] b) A scenario where the UE initiates the 2-step RA.

[ 00142] Here, the scenario of initiating 2-step RA may specifically include a Radio

Resource Control (RRC) connection establishment request (i.e., the 2-step RA is initiated

since the UE needs to establish an RRC connection), a connection resume request (the

RRC connection establishment request and the connection resume request are

collectively referred to as accessRelated), or random access caused by conditional

handover, etc.. Herein, when the scenario is the RRC connection establishment request, it

may be further recorded whether the RRC connection establishment request is an initial

connection establishment request initiated by the UE, or a connection re-establishment

request initiated after Radio Link Failure (RLF) or check failure or compliance check

failure, or a random access procedure due to cell selection.

[ 00143] c) Information of a PUSCH resource (e.g., size and/or position of the resource)

for a msg A configured by the network side to the UE. In addition, a size of the msg A

transmitted when the UE initiates the 2-step RA, a payload size of the msg A or PUSCH

(i.e., size of an overall payload available in a UE buffer at a time of initiating the 2-step

RA), a padding size of the msg A or PUSCH, etc. may also be included here.
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[ 00144] d) Whether a quality of a reference signal is higher than a threshold configured

by the network when the UE initiates the 2-step RA.

[ 00145] Here, the reference signal may include a SSB and a CSI-RS. The threshold

configured by the network is a msgA-RSRP-ThresholdSSB, a msgA-RSRP-

ThresholdSSB-SUL, a msgA-RSRP-ThresholdCSI-RS, or a msgA-RSRP-ThresholdCSI-

RS-SUL, etc..

[ 00146] e) Whether the 2-step RA and a 4-step RA initiated by the UE share random

access resources.

[ 00147] f) Resource information of the shared random access resources when the 2-step

RA and the 4-step RA initiated by the UE share the random access resources.

[ 00148] Here, whether the 2-step RA and the 4-step RA initiated by the UE share

random access resources may include whether the random access resources used when

the UE initiates the 2-step RA (which may specifically include RA Occasions (RO) in a

PRACH occasion, preambles, etc.) are shared with the 4-step RA. The specific shared

random access resources may include ROs or preambles, and the like shared on each

SSB.

[ 00149] g) A number of SSBs of the 2-step RA mapped to each PRACH occasion.

[ 00150] h) Transmission parameters of the msg A transmitted when the UE initiates the

2-step RA. The transmission parameters include at least one of a frequency-domain

starting position, a subcarrier spacing (when the UE is only configured with a Bandwidth

Part (BWP) of the 2-step RA), a number of msgA-RO-FDM, a maximum number of the

msg A transmitted before switching to the 4-step RA, a msgA-PRCH-ConfigurationIndex

and a msgA-RO-FrequencyStart.

[ 00151] i) Whether the UE is configured with a PRACH root sequence of the msg A or

a PRACH root sequence index of the msg A (i.e., msgA-PRACH-RootSequenceIndex).

[ 00152] j) Whether a ra-Prioritization field is applied to access identities.

[ 00153] k) A maximum number of preambles allowed to be transmitted before

declaring failure. For example, the maximum number of preambles allowed to be

transmitted before declaring that the random access fails.

[ 00154] l) A length of a time window for receiving a msg B configured by the network

side.
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[ 00155] According to at least one embodiment of the present disclosure, at S402, the

operation that the UE transmits the 2-step RA related information may specifically

include that the UE actively transmits the 2-step RA related information to the network.

For example, the UE transmits the information to the network according to a preset time

cycle or when locally recorded information reaches a preset number.

[ 00156] According to at least one embodiment of the present disclosure, at S402, the

operation that the UE transmits the 2-step RA related information may further include

that the UE transmits the 2-step RA related information to the network in response to a

request message after receiving the request message from the network.

[ 00157] In an embodiment, before the request message from the network is received,

the UE may transmit indication information of a 2-step RA related log recorded by the

UE to the network. For example, the indication information of the 2-step RA related log

is transmitted to the network when the locally recorded 2-step RA related information

meets a preset condition. The network may decide whether to transmit the request

message to the UE according to the indication information, so as to obtain the 2-step RA

related information recorded by the UE. The preset condition may be that the locally

recorded information reaches the preset number, or preset specific information is

recorded, etc..

[ 00158] In the embodiment of the present disclosure, the information to be recorded by

the UE may also be configured by the network. Specifically, the UE may receive

configuration information from the network, and configure the 2-step RA related

information to be recorded by the UE according to the configuration information. As

another implementation, the information to be recorded may also be committed in

advance. For example, some configuration information may be pre-stored locally in the

UE. Thus, the UE may configure the 2-step RA related information to be recorded by the

UE according to the local pre-stored information.

[ 00159] The method for transmitting information of the embodiments of the present

disclosure is described above from the UE side, and the implementation of the

embodiments of the present disclosure will be described below from the network side.

[ 00160] Referring to FIG. 5, embodiments of the present disclosure provide a method

for receiving information, which is applied to a network-side device, and the network-
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side device may specifically be a base station, a network management, a Trace Collection

Entity (TCE) or other devices. As illustrated in FIG. 5, the method for receiving

information includes the following operations.

[ 00161] At S501, a network-side device receives 2-step RA related information from a

UE.

[ 00162] Here, the network-side device may receive the 2-step RA related information

from the UE through a random access report or a predefined message. Specifically, the 2-

step RA related information may include at least one as follows.

[ 00163] a) A UE state when the UE initiates a 2-step RA.

[ 00164] Here, the UE state may include an idle state, an inactive state or a connected

state, etc..

[ 00165] b) A scenario where the UE initiates the 2-step RA.

[ 00166] Here, the scenario of initiating 2-step RA may specifically include a Radio

Resource Control (RRC) connection establishment request (i.e., the 2-step RA is initiated

since the UE needs to establish an RRC connection), a connection resume request, or

random access caused by conditional handover, etc.. Herein, when the scenario is the

RRC connection establishment request, it may be further recorded whether the RRC

connection establishment request is an initial connection establishment request initiated

by the UE, or a connection re-establishment request initiated after Radio Link Failure

(RLF) or check failure or compliance check failure, or a random access procedure due to

cell selection.

[ 00167] c) Information of a PUSCH resource (e.g., size and/or position of the resource)

for a msg A configured by the network side to the UE. In addition, a size of the msg A

transmitted when the UE initiates the 2-step RA, a payload size of the msg A or PUSCH

(i.e., size of the overall payload available in the UE buffer at the time of initiating the 2-

step RA), a padding size of the msg A or PUSCH, etc. may also be included here.

[ 00168] d) Whether a quality of a reference signal is higher than a threshold configured

by the network when the UE initiates the 2-step RA.

[ 00169] Here, the reference signal may include a SSB and a CSI-RS. The threshold

configured by the network is a msgA-RSRP-ThresholdSSB, a msgA-RSRP-

ThresholdSSB-SUL, a msgA-RSRP-ThresholdCSI-RS, or a msgA-RSRP-ThresholdCSI-
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RS-SUL, etc..

[ 00170] e) Whether the 2-step RA and a 4-step RA initiated by the UE share random

access resources.

[ 00171] f) Resource information of the shared random access resources when the 2-step

RA and the 4-step RA initiated by the UE share the random access resources.

[ 00172] Here, whether the 2-step RA and the 4-step RA initiated by the UE share

random access resources may include whether the random access resources used when

the UE initiates the 2-step RA (which may specifically include RA Occasions (RO) in a

PRACH occasion, preambles, etc.) are shared with the 4-step RA. The specific shared

random access resources may include ROs or preambles, and the like shared on each

SSB.

[ 00173] g) A number of SSBs of the 2-step RA mapped to each PRACH occasion.

[ 00174] h) Transmission parameters of the msg A transmitted when the UE initiates the

2-step RA. The transmission parameters include at least one of a frequency-domain

starting position, a subcarrier spacing (when the UE is only configured with a Bandwidth

Part (BWP) of the 2-step RA), a number of msgA-RO-FDM, a maximum number of the

msg A transmitted before switching to the 4-step RA, a msgA-PRCH-ConfigurationIndex

and a msgA-RO-FrequencyStart.

[ 00175] i) Whether the UE is configured with a msgA-PRACH-RootSequenceIndex.

[ 00176] j) Whether a ra-Prioritization field is applied to access identities.

[ 00177] k) A maximum number of preambles allowed to be transmitted before

declaring failure. For example, the maximum number of preambles allowed to be

transmitted before declaring that the random access fails.

[ 00178] l) A length of a time window for receiving a msg B configured by the network

side.

[ 00179] Through the above operations, the network-side device may receive the 2-step

RA related information, so that the information when the terminal initiates the 2-step RA

process can be obtained and reference information can be further provided for the

subsequent optimization of the configuration of random access related parameters.

[ 00180] In an embodiment, before S501, the network-side device may also transmit

configuration information to the UE to configure the 2-step RA related information to be
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recorded by the UE.

[ 00181] At S501, the network-side device may receive the 2-step RA related

information actively transmitted by the UE. Alternatively, the network-side device may

also transmit a request message to the UE, and receive the 2-step RA related information

transmitted by the UE according to the request message.

[ 00182] In an embodiment, before transmitting the request message, the network-side

device may also receive indication information of a 2-step RA related log recorded by the

UE from the UE, determines whether to request the 2-step RA related information

recorded by the UE according to the indication information of the log, and transmits the

request message to the UE when necessary.

[ 00183] In an embodiment, as illustrated in FIG. 5, after S501, the network-side device

may also execute S502 so as to optimize network coverage and random access procedure

parameters according to the 2-step RA related information. For example:

[ 00184] 1) Information such as a frequency-domain position, an adopted preamble

sequence, waiting time for the msg B and the like of the 2-step RA process with

successful or failed access are determined according to at least one of information h, i, j,

or l. Configuration of relevant parameters is optimized according to the above determined

information. For example, if a number of UEs with failed access in a preset statistical

time period exceeds a preset threshold, the above frequency-domain position, preamble

sequence, waiting time and the like may be reconfigured.

[ 00185] 2) For inactive and idle UE, different 2-step RA parameters are configured for

the inactive and idle UE in combination with the information a and c. For example, in a

case that the RA resources are limited, more 2-step RA resources may be allocated to the

inactive UE to reduce a delay of the 2-step RA of the inactive UE, so as to make the

inactive UE enter a connected state as soon as possible.

[ 00186] 3) For a scenario of initiating the RA, targeted optimization is performed on

the RA resources in the scenario in combination with at least one of the above

information b, c, h, i, j and l,. For example, when the 2-step RA fails in the scenario of

conditional handover, the network side may adjust an initiation threshold of the

conditional handover, waiting time for the msg B, and the like of the 2-step RA in the

conditional handover.
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[ 00187] 4) According to the above information d, the network side may determine

whether the corresponding threshold is configured reasonably. For example, if the SSB

selected by the UE is higher than a corresponding threshold and a failure occurs, the

threshold may be configured too low, and the threshold may be raised at this time.

[ 00188] 5) According to at least one of the above information e, h, i, j and l, the

network side may determine whether to share the random access resources between the

2-step RA and the 4-step RA or not, and determine how many random access resources to

be shared. For example, when a collision probability of the 2-step RA is high and a

success probability of the 4-step RA is high, the network side may tilt a resource

allocation to the 2-step RA.

[ 00189] The above describes various methods of the embodiments of the present

disclosure. An apparatus for implementing the above method is further described below.

[ 00190] Referring to FIG. 6, embodiments of the present disclosure provide a UE 600,

which includes a recording module 601 and a transmitting module 602.

[ 00191] The recording module 601 is configured to record 2-step RA related

information.

[ 00192] The transmitting module 602 is configured to transmit the 2-step RA related

information to a network.

[ 00193] In an embodiment, the 2-step RA related information may include at least one

of the following:

[ 00194] A UE state when the UE initiates a 2-step RA;

[ 00195] A scenario where the UE initiates the 2-step RA;

[ 00196] Information of a PUSCH resource for a msg A configured by the network to

the UE;

[ 00197] Whether a quality of a reference signal is higher than a threshold configured by

the network when the UE initiates the 2-step RA;

[ 00198] Whether the 2-step RA and a 4-step RA initiated by the UE share random

access resources;

[ 00199] Resource information of the shared random access resources when the 2-step

RA and the 4-step RA initiated by the UE share the random access resources;

[ 00200] A number of SSBs of the 2-step RA mapped to each PRACH occasion;
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[ 00201] Transmission parameters of the msg A transmitted when the UE initiates the 2-

step RA, the transmission parameters including at least one of a frequency-domain

starting position, a subcarrier spacing, a number of msgA-RO-FDM, a maximum number

of the msg A transmitted before switching to the 4-step RA, a msgA-PRACH-

ConfigurationIndex and a msgA-RO-FrequencyStart;

[ 00202] Whether the UE is configured with a PRACH root sequence or a PRACH root

sequence index of the msg A;

[ 00203] Whether a ra-Prioritization field is applied to access identities;

[ 00204] A maximum number of preambles allowed to be transmitted before declaring

failure; or

[ 00205] A length of a time window for receiving a msg B configured by the network

side.

[ 00206] In an embodiment, the reference signal includes an SSB and a CSI-RS. The

threshold configured by the network is a msgA-RSRP-ThresholdSSB, a msgA-RSRP-

ThresholdSSB-SUL, a msgA-RSRP-ThresholdCSI-RS, or a msgA-RSRP-ThresholdCSI-

RS-SUL.

[ 00207] In an embodiment, the transmitting module is configured to transmit the 2-step

RA related information when the UE is in an idle state or an inactive state or in a

connected state or in a process of switching to a connected state.

[ 00208] In an embodiment, the 2-step RA related information is transmitted through a

random access report or a predefined message.

[ 00209] In an embodiment, the transmitting module is configured to actively transmit

the 2-step RA related information to the network, or transmit the 2-step RA related

information to the network after the UE receives a request message from the network.

[ 00210] In an embodiment, the transmitting module is configured to transmit indication

information of a 2-step RA related log recorded by the UE to the network before

receiving the request message from the network.

[ 00211] In an embodiment, the UE further includes a configuration module.

[ 00212] The configuration module is configured to receive configuration information

from the network and configure the 2-step RA related information to be recorded by the

UE according to the configuration information, or configure the 2-step RA related
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information to be recorded by the UE according to local pre-stored information.

[ 00213] It is to be notated that the UE in the embodiment is an apparatus corresponding

to the method illustrated in FIG. 4, and the implementations in the above-mentioned

embodiments are all applicable to the embodiments of the apparatus, and can also

achieve the same technical effects. The UE provided by the embodiment of the present

disclosure can implement all the method operations in the method embodiments, and can

achieve the same technical effects. The same parts and beneficial effects in the

embodiments as those of the method embodiments are not elaborated here.

[ 00214] Referring to FIG. 7, FIG. 7 illustrates a structural diagram of a UE provided by

the embodiments of the present disclosure. The UE 700 includes a processor 701, a

transceiver 702, a memory 703, a user interface 704 and a bus interface 705.

[ 00215] In the embodiments of the present disclosure, the UE 700 further includes

programs stored on the memory 703 and being capable of running on the processor 701.

[ 00216] When executing the program, the processor 701 implements the following

operations.

[ 00217] 2-step RA related information is recorded.

[ 00218] The 2-step RA related information is transmitted to a network.

[ 00219] It is to be understood that, in the embodiments of the present disclosure, when

executed by a processor 701, the computer programs may implement each process of the

embodiments of the method for transmitting information illustrated in FIG. 3 and can

achieve the same technical effects, which would not be described herein to avoid

repetition.

[ 00220] In FIG. 7, a bus architecture may include any number of interconnected buses

and bridges. Specifically, one or more processors represented by the processor 701 are

linked with various circuits of the memory represented by the memory 703. In practical

application, the bus architecture may also link various other circuits, such as a peripheral

device, a voltage regulator and a power management circuit, which is not limited in the

embodiments of the present disclosure. The bus interface 705 provides an interface. The

transceiver 702 may include multiple elements (i.e., include a transmitter and a receiver)

and provide a unit configured to communicate with various other devices on a

transmission medium. For different user devices, the user interface 704 may also be an
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interface that can externally and internally connect a required device, and the connected

device includes but is not limited to a keypad, a display, a speaker, a microphone, a

joystick, and the like.

[ 00221] The processor 701 is responsible for managing the bus architecture and general

processing, and the memory 703 may store data used by the processor 701 when

executing operations.

[ 00222] It is to be notated that the UE in the embodiment is corresponding to the

method illustrated in FIG. 4, and the implementations in the above-mentioned

embodiments are all applicable to the embodiments of the UE, and can also achieve the

same technical effects. In the UE, the transceiver 702 and the memory 703, as well as the

transceiver 702 and the processor 701 may be in communication connection through the

bus interface 705. The function of the processor 701 may also be implemented by the

transceiver 702, and the function of the transceiver 702 may also be implemented by the

processor 701. It is to be noted here that the UE provided by the embodiment of the

present disclosure can implement all the method operations implemented in the method

embodiments, and can achieve the same technical effects. The same parts and beneficial

effects in the embodiments as those of the method embodiments are not elaborated here.

[ 00223] In some embodiments of the present disclosure, a computer-readable storage

medium is further provided. Programs are stored on the computer-readable storage

medium. When executed by a processor, the programs implement the following

operations.

[ 00224] 2-step RA related information is recorded.

[ 00225] The 2-step RA related information is transmitted to a network.

[ 00226] When executed by a processor, the programs may implement all

implementations of the method for transmitting information applied to the UE side, and

can achieve the same technical effects, which would not be described herein to avoid

repetition.

[ 00227] Embodiments of the present disclosure further provide a network-side device

800, which includes a receiving module 801.

[ 00228] The receiving module 801 is configured to receive 2-step RA related

information from a UE.
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[ 00229] In an embodiment, the 2-step RA related information includes at least one of

the following:

[ 00230] A UE state when the UE initiates a 2-step RA;

[ 00231] A scenario where the UE initiates the 2-step RA;

[ 00232] Information of a PUSCH resource for a msg A configured by the network to

the UE;

[ 00233] Whether a quality of a reference signal is higher than a threshold configured by

the network when the UE initiates the 2-step RA;

[ 00234] Whether the 2-step RA and a 4-step RA initiated by the UE share random

access resources;

[ 00235] Resource information of the shared random access resources when the 2-step

RA and the 4-step RA initiated by the UE share the random access resources;

[ 00236] A number of SSBs of the 2-step RA mapped to each PRACH occasion;

[ 00237] Transmission parameters of the msg A transmitted when the UE initiates the 2-

step RA, the transmission parameters including at least one of a frequency-domain

starting position, a subcarrier spacing, a number of msgA-RO-FDM, a maximum number

of the msg A transmitted before switching to the 4-step RA, a msgA-PRACH-

ConfigurationIndex and a msgA-RO-FrequencyStart;

[ 00238] Whether the UE is configured with a PRACH root sequence or a PRACH root

sequence index of the msg A;

[ 00239] Whether a ra-Prioritization field is applied to access identities;

[ 00240] A maximum number of preambles allowed to be transmitted before declaring

failure; or

[ 00241] A length of a time window for receiving a msg B configured by the network

side.

[ 00242] In an embodiment, the network-side device further includes a transmitting

module.

[ 00243] The transmitting module is configured to transmit configuration information to

the UE to configure the 2-step RA related information to be recorded by the UE.

[ 00244] In an embodiment, the 2-step RA related information is transmitted through a

random access report or a predefined message.
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[ 00245] In an embodiment, the receiving module is configured to receive the 2-step RA

related information actively transmitted by the UE. Alternatively, the receiving module is

configured to transmit a request message to the UE, and receive the 2-step RA related

information transmitted by the UE according to the request message.

[ 00246] In an embodiment, the receiving module is configured to receive indication

information of a 2-step RA related log recorded by the UE from the UE .

[ 00247] In an embodiment, as illustrated in FIG. 8, the network-side device further

includes an optimization module 802.

[ 00248] The optimization module 802 is configured to optimize network coverage and

random access procedure parameters according to the 2-step RA related information.

[ 00249] It is to be notated that the apparatus in the embodiment is corresponding to the

method illustrated in FIG. 5, and the implementations in the above-mentioned

embodiments are all applicable to the embodiments of the apparatus, and can also

achieve the same technical effects. It is to be noted here that the apparatus provided by

the embodiment of the present disclosure can implement all the method operations

implemented by the method embodiments, and can achieve the same technical effects.

The same parts and beneficial effects in the embodiments as those of the method

embodiments are not elaborated here.

[ 00250] Referring to FIG. 9, embodiment of the present disclosure provides a structural

diagram of a network-side device 900 which includes a processor 901, a transceiver 902,

a memory 903 and a bus interface 904.

[ 00251] In the embodiment of the present disclosure, the network-side device 900

further includes programs stored in the memory 903 and being capable of running on the

processor 901. The programs, when executed by the processor 901, implement the

following operations.

[ 00252] 2-step RA related information from a UE is received.

[ 00253] It is to be understood that, in the embodiment of the present disclosure, when

executed by a processor 901, the computer programs may implement each process of the

method for receiving information embodiments shown in FIG. 5 and can achieve the

same technical effects, which is would not be described here to avoid repetition.

[ 00254] In FIG. 9, a bus architecture may include any number of interconnected buses
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and bridges. Specifically, one or more processors represented by the processor 901 are

linked with various circuits of the memory represented by the memory 903. In practical

application, the bus architecture may also link various other circuits, such as a peripheral

device, a voltage regulator and a power management circuit, which is not limited in the

embodiments of the present disclosure. The bus interface 904 provides an interface. The

transceiver 902 may include multiple elements (i.e., include a transmitter and a receiver)

and provide a unit configured to communicate with various other devices on a

transmission medium.

[ 00255] The processor 901 is responsible for managing the bus architecture and general

processing, and the memory 903 may store data used by the processor 901 when

executing operations.

[ 00256] It is to be notated that the network-side device in the embodiment is

corresponding to the method illustrated in FIG. 5, and the implementations in the above-

mentioned embodiments are all applicable to the embodiments of the network-side

device, and can also achieve the same technical effects. In the network-side device, the

transceiver 902 and the memory 903, as well as the transceiver 902 and the processor 901

may be in communication connection through the bus interface 904. The function of the

processor 901 may also be implemented by the transceiver 902, and the function of the

transceiver 902 may also be implemented by the processor 901. It is to be noted here that

the network-side device provided by the embodiment of the present disclosure can

implement all the method operations implemented in the method embodiments, and can

achieve the same technical effects. The same parts and beneficial effects in the

embodiments as those of the method embodiments are not elaborated here.

[ 00257] In some embodiments of the present disclosure, a computer-readable storage

medium is further provided. Programs are stored on the computer-readable storage

medium. When executed by a processor, the programs implement the following

operations.

[ 00258] 2-step RA related information from a UE is received.

[ 00259] When executed by a processor, the programs may implement all

implementations of the method for receiving information applied to the network-side

device side, and can achieve the same technical effects, which would not be described
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here to avoid repetition.

[ 00260] Those skilled in the art will appreciate that the various example units and

algorithm steps described in connection with the embodiments disclosed herein can be

implemented in electronic hardware or a combination of computer software and

electronic hardware. Whether these functions are performed in hardware or software

form depends on specific applications and design constraints of the technical scheme.

Those skilled may use different methods for each specific application to implement the

described functions but such implementation should not be considered beyond the scope

of the present disclosure.

[ 00261] Those skilled in the art will clearly appreciate that for convenience and

conciseness of description, the specific operating processes of the above-mentioned

systems, devices and units may refer to the corresponding processes in the

aforementioned method embodiments and will not be repeated herein.

[ 00262] In the embodiments provided herein it should be understood that the disclosed

devices and methods may be implemented in other ways. For example, the above-

mentioned embodiments of the device are only schematic. For example, the division of

the unit is only a logical functional division, and in practice, there may be another

division manner. For example, multiple units or components may be combined or

integrated into another system, or some features may be ignored or not performed. On the

other hand, the coupling or direct coupling or communication connection between each

other illustrated or discussed may be indirect coupling or communication connection

through some interface, device or unit, and may be electrical, mechanical or other forms.

[ 00263] The units described as separate parts may or may not be physically separated,

and parts displayed as units may or may not be physical units, namely they may be

located in the same place, or may be distributed to multiple network units. Part or all of

the units may be selected to achieve the purposes of the solutions of the embodiments of

the present disclosure according to a practical requirement.

[ 00264] In addition, the functional units in various embodiments of the present

disclosure may be integrated in one processing unit, or each unit may exist physically

individually, or two or more units may be integrated in one unit.

[ 00265] The functions may be stored in a computer-readable storage medium if
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implemented in form of software functional units and sold or used as stand-alone

products. Based on such an understanding, the essence of the technical solutions of the

present disclosure, or the part that contributes to the related technologies, or part of the

technical solutions can be embodied in the form of a software product stored in a storage

medium including several instructions, which can be executed by a computer device

(which may be a personal computer, a server, or a base station, etc.) to implement all or

part of the operations of the measurement configuration method described in the various

embodiments of the present disclosure. The foregoing storage medium includes a

Universal Serial Bus (USB) flash drive, a removable hard disk, a Read-Only Memory

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

other medium that can store program code.

[ 00266] The foregoing description is merely specific embodiments of the present

disclosure, but the scope of protection of the present disclosure is not limited hereto. Any

variation or replacement readily contemplated by those skilled in the art within the scope

of the present disclosure should be included within the scope of protection of the present

disclosure. Therefore, the scope of protection of the present disclosure shall be limited by

the scope of protection of the claims.
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CLAIMS

1. A method for transmitting information, comprising:

recording, by a User Equipment (UE), 2-step Random Access (RA) related

information; and

transmitting, by the UE, the 2-step RA related information to a network device;

wherein the 2-step RA related information comprises:

information of a Physical Uplink Shared Channel (PUSCH) resource for a message A

(msg A) configured by the network device to the UE, the PUSCH resource comprising at least

one of size or position of the resource.

2. The method of claim 1, wherein the 2-step RA related information further comprises at

least one of the following:

a UE state when the UE initiates a 2-step RA;

a scenario where the UE initiates the 2-step RA;

whether a quality of a reference signal is higher than a threshold configured by the

network device when the UE initiates the 2-step RA;

whether the 2-step RA and a 4-step RA initiated by the UE share random access

resources;

resource information of the shared random access resources when the 2-step RA and

the 4-step RA initiated by the UE share the random access resources;

a number of Synchronization Signal and PBCH Blocks (SSBs) of the 2-step RA

mapped to each Physical Random Access Channel (PRACH) occasion;

transmission parameters of the msg A transmitted when the UE initiates the 2-step RA,

the transmission parameters comprising at least one of a frequency-domain starting position, a

subcarrier spacing, a number of msg A PRACH transmission occasions frequency-division

multiplexed in one time instance (msgA-RO-FDM), a maximum number of the msg A

transmitted before switching to the 4-step RA, a PRACH configuration index of the msg A

(msgA-PRACH-ConfigurationIndex) and a frequency offset of a lowest point in a frequency-

domain of PRACH transmission occasions relative to a Physical Resource Block number 0

(PRB0) (msgA-RO-FrequencyStart);

whether the UE is configured with a PRACH root sequence or a PRACH root

sequence index of the msg A;

whether a ra-Prioritization field is applied to access identities;
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a maximum number of preambles allowed to be transmitted before declaring failure;

or

a length of a time window for receiving a message B (msg B) configured by the

network device.

3. The method of claim 2, wherein

the reference signal comprises an SSB and a Channel State Information-Reference

Signal (CSI-RS), and

the threshold configured by the network device is the following:

a Reference Signal Received Power (RSRP) threshold of an SSB

corresponding to random access resources for transmitting the msg A (msgA-RSRP-

ThresholdSSB),

an RSRP threshold of an Supplementary Uplink (SUL) of the SSB

corresponding to the random access resources for transmitting the msg A (msgA-

RSRP-ThresholdSSB-SUL),

an RSRP threshold of a CSI-RS corresponding to the random access resources

for transmitting the msg A (msgA-RSRP-ThresholdCSI-RS), or

an RSRP threshold of an SUL of the CSI-RS corresponding to the random

access resources for transmitting the msg A (msgA-RSRP-ThresholdCSI-RS-SUL).

4. The method of any one of claims 1 to 3, wherein transmitting, by the UE, the 2-step RA

related information to the network device comprises:

transmitting, by the UE, the 2-step RA related information when the UE is in an idle

state or in an inactive state or in a connected state or in a process of switching to the

connected state.

5. The method of claim 4, wherein the 2-step RA related information is transmitted through a

random access report or a predefined message.

6. The method of claim 4, wherein transmitting the 2-step RA related information comprises:

actively transmitting, by the UE, the 2-step RA related information to the network

device; or

transmitting, by the UE, after receiving a request message from the network device,

the 2-step RA related information to the network device.
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7. The method of claim 6, wherein before receiving the request message from the network

device, the method further comprises:

transmitting, by the UE, indication information of a 2-step RA related log recorded by

the UE to the network device.

8. The method of claim 1, wherein before recording the 2-step RA related information, the

method further comprises:

receiving configuration information from the network device, and configuring,

according to the configuration information, the 2-step RA related information to be recorded

by the UE; or

configuring, according to local pre-stored information, the 2-step RA related

information to be recorded by the UE.

9. A method for receiving information, comprising:

receiving, by a network device, 2-step Random Access (RA) related information from

a User Equipment (UE);

wherein the 2-step RA related information comprises:

information of a Physical Uplink Shared Channel (PUSCH) resource for a message A

(msg A) configured by the network device to the UE, the PUSCH resource comprising at least

one of size or position of the resource.

10. The method of claim 9, wherein the 2-step RA related information further comprises at

least one of the following:

a UE state when the UE initiates a 2-step RA;

a scenario where the UE initiates the 2-step RA;

whether a quality of a reference signal is higher than a threshold configured by the

network device when the UE initiates the 2-step RA;

whether the 2-step RA and a 4-step RA initiated by the UE share random access

resources;

resource information of the shared random access resources when the 2-step RA and

the 4-step RA initiated by the UE share the random access resources;

a number of Synchronization Signal and PBCH Blocks (SSBs) of the 2-step RA

mapped to each Physical Random Access Channel (PRACH) occasion;
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transmission parameters of the msg A transmitted when the UE initiates the 2-step RA,

the transmission parameters comprising at least one of a frequency-domain starting position, a

subcarrier spacing, a number of msg A PRACH transmission occasions frequency-division

multiplexed in one time instance (msgA-RO-FDM), a maximum number of the msg A

transmitted before switching to the 4-step RA, a PRACH configuration index of the msg A

(msgA-PRACH-ConfigurationIndex) and a frequency offset of a lowest point in a frequency-

domain of PRACH transmission occasions relative to a Physical Resource Block number 0

(PRB0) (msgA-RO-FrequencyStart);

whether the UE is configured with a PRACH root sequence or a PRACH root

sequence index of the msg A;

whether a ra-Prioritization field is applied to access identities;

a maximum number of preambles allowed to be transmitted before declaring failure;

or

a length of a time window for receiving a message B (msg B) configured by the

network device.

11. The method of claim 9, wherein before receiving the 2-step RA related information from

the UE, the method further comprises:

transmitting configuration information to the UE to configure the 2-step RA related

information to be recorded by the UE.

12. The method of claim 11, wherein the 2-step RA related information is transmitted through

a random access report or a predefined message.

13. The method of claim 11 or 12, wherein receiving the 2-step RA related information from

the UE comprises:

receiving the 2-step RA related information actively transmitted by the UE; or

transmitting a request message to the UE, and receiving the 2-step RA related

information transmitted by the UE according to the request message.

14. The method of claim 13, wherein before transmitting the request message to the UE, the

method further comprises:

receiving indication information of a 2-step RA related log recorded by the UE from

the UE.
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15. The method of claim 9, wherein after receiving the 2-step RA related information from the

UE, the method further comprises:

optimizing, according to the 2-step RA related information, network coverage and

random access procedure parameters.

16. A User Equipment (UE), comprising:

a recording module, configured to record 2-step Random Access (RA) related

information; and

a transmitting module, configured to transmit the 2-step RA related information to a

network device;

wherein the 2-step RA related information comprises:

information of a Physical Uplink Shared Channel (PUSCH) resource for a message A

(msg A) configured by the network device to the UE, the PUSCH resource comprising at least

one of size or position of the resource.

17. A User Equipment (UE), comprising a processor, a memory, and programs stored on the

memory and being capable of running on the processor, wherein the programs, when executed

by the processor, implement the method for transmitting information of any one of claims 1 to

8.

18. A network device, comprising:

a receiving module, configured to receive 2-step Random Access (RA) related

information from a User Equipment (UE);

wherein the 2-step RA related information comprises:

information of a Physical Uplink Shared Channel (PUSCH) resource for a message A

(msg A) configured by the network device to the UE, the PUSCH resource comprising at least

one of size or position of the resource.

19. A network device, comprising a processor, a memory, and programs stored on the memory

and being capable of running on the processor, wherein the programs, when executed by the

processor, implement the method for receiving information of any one of claims 9 to 15.
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20. A computer-readable storage medium configured to store computer programs, wherein the

computer programs, when executed by a processor, implement the method for transmitting

information of any one of claims 1 to 8, or implement the method for receiving information of

any one of claims 9 to 15.


