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Random Access Method and Device 

 

The present application claims priority of PCT Patent Application No. 

PCT/CN2018/118653, filed with the Chinese Patent Office on November 30, 2018 and entitled 

"Random Access Method and Device", the contents of which are incorporated herein by 5 

reference in its entirety. 

 

Technical Field 

Embodiments of the present application relate to a field, and more specifically, to a 

random access method and device. 10 

 

Background 

In a Random Access (RA) procedure of a 5G system or a New Radio (NR) system, a mode 

of 2-step RA is allowed. In a 2-step RA procedure, Messages (referred to as Msg for short) 1 

and Msg 3 in a 4-step RA procedure may be sent as a first message, and Msg 2 and Msg 4 in 15 

the 4-step random access procedure may be sent as a second message. Therefore, a terminal 

device needs to realize an effective switching between the 2-step random access procedure and 

the 4-step random access procedure. 

 

Summary 20 

Embodiments of the present application provide a random access method and device, 

which can realize an effective switching between a 2-step random access procedure and a 4-step 

random access procedure. 

In a first aspect, a random access method is provided, which includes: sending, by a 

terminal device, a first message of the 2-step random access procedure in the 2-step random 25 

access procedure; and switching, by the terminal device, to a 4-step random access procedure if 

a second message of the 2-step random access procedure is still not received when sending 
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times of the first message of the 2-step random access procedure reach a first threshold. 

In a second aspect, a random access method is provided, which includes: sending, by a 

network device, indication information, wherein the indication information is used for 

indicating a first threshold, and the first threshold is used for a terminal device to determine 

whether to switch from a 2-step random access procedure to a 4-step random access procedure. 5 

In a third aspect, a terminal device is provided. The terminal device may perform the 

method in the above first aspect or any optional implementation mode of the first aspect. 

Specifically, the terminal device may include function modules for performing the method in 

the above first aspect or any possible implementation mode of the first aspect. 

In a fourth aspect, a network device is provided, which may perform the method in the 10 

above second aspect or any optional implementation mode of the second aspect. Specifically, 

the network device includes functional modules configured to perform the method in the above 

second aspect or any one of the possible implementation mode of the second aspect. 

In a fifth aspect, a terminal device is provided, which includes a processor and a memory. 

The memory is configured to store a computer program, and the processor is configured to call 15 

and run the computer program stored in the memory to perform the method in the above first 

aspect or any possible implementation mode of the first aspect. 

In a sixth aspect, a network device is provided, which includes a processor and a memory. 

The memory is configured to store a computer program, and the processor is configured to call 

and run the computer program stored in the memory to perform the method in the above second 20 

aspect or any possible implementation mode of the second aspect. 

In a seventh aspect, a chip is provided, which is configured to implement the method in the 

above first aspect or any possible implementation mode of the first aspect. Specifically, the chip 

includes a processor, configured to call and run a computer program from a memory, enabling a 

device in which the chip is installed to perform the method in the above first aspect or any 25 

possible implementation mode of the first aspect. 

In an eighth aspect, a chip is provided, which is configured to implement the method in the 

above second aspect or any possible implementation mode of the second aspect. Specifically, 

the chip includes a processor, configured to call and run a computer program from a memory, 



 

 

 

 

 

 ! 

enabling a device in which the chip is installed to perform the method in the above second 

aspect or any possible implementation mode of the second aspect. 

In a ninth aspect, a computer readable storage medium is provided, which is configured to 

store a computer program, wherein the computer program enables a computer to perform the 

method in the above first aspect or any possible implementation mode of the first aspect. 5 

In a tenth aspect, a computer readable storage medium is provided, configured to store a 

computer program, wherein the computer program enables a computer to perform the method in 

the above second aspect or any possible implementation mode of the second aspect. 

In an eleventh aspect, a computer program product is provided, including computer 

program instructions, wherein the computer program instructions enable a computer to perform 10 

the method in the above first aspect or any possible implementation mode of the first aspect. 

In a twelfth aspect, a computer program product is provided, including computer program 

instructions, wherein the computer program instructions enable a computer to perform the 

method in the above second aspect or any possible implementation mode of the second aspect. 

In a thirteenth aspect, a computer program is provided, which, when being run on a 15 

computer, enables the computer to perform the method in the above first aspect or any possible 

implementation mode of the first aspect. 

In a fourteenth aspect, a computer program is provided, which, when being run on a 

computer, enables the computer to perform the method in the above second aspect or any 

possible implementation mode of the second aspect. 20 

In a fifteenth aspect, a communication system is provided, which includes a terminal 

device and a network device. 

The terminal device is configured to send a first message of a 2-step random access 

procedure in the 2-step random access procedure; and switch to a 4-step random access 

procedure if a second message of the 2-step random access procedure is still not received when 25 

sending times of e first message of the 2-step random access procedure reach a first threshold. 

The network device is configured to send indication information, wherein the indication 

information is used for indicating a first threshold, and the first threshold is used for the 
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terminal device to determine whether to switch from the 2-step random access procedure to the 

4-step random access procedure. 

According to the above technical solution, when the sending times of the first message of 

the 2-step random access procedure exceed the first threshold, while the second message fed 

back by the network is still not received, the terminal device switches to the 4-step random 5 

access procedure, thereby avoiding the terminal device from continuously initiating 2-step 

random accesses when the channel quality is poor or the interference is serious, thus 

unnecessary power consumption of the terminal device is saved and the influence on other users 

in the system is reduced. 

 10 

Brief Description of Drawings 

FIG. 1 is a schematic diagram of a possible wireless communication system applied by an 

embodiment of the present application. 

FIG. 2 is a schematic flow interaction diagram of a 4-step random access. 

FIG. 3 is a schematic flow interaction diagram of a 2-step random access. 15 

FIG. 4 is a schematic flowchart of a random access method according to an embodiment of 

the present application. 

FIG. 5 is a schematic block diagram of a terminal device according to an embodiment of 

the present application. 

FIG. 6 is a schematic diagram of a structure of communication device according to an 20 

embodiment of the present application. 

FIG. 7 is a schematic diagram of a structure of chip according to an embodiment of the 

present application. 

FIG. 8 is a schematic block diagram of a communication system according to an 

embodiment of the present application. 25 

 

Detailed Description 
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Technical solutions in embodiments of the present application will be described below 

with reference to the drawings in the embodiments of the present application. It is apparent that 

the embodiments described are some of the embodiments of the present application, rather than 

all of the embodiments of the present application. All other embodiments achieved by a person 

of ordinary skill in the art based on the embodiments of the present application without using an 5 

inventive effort are within the protection scope of the present application. 

The technical solution of the embodiment of the present application may be applied to 

various communication systems, such as a Global System of Mobile communication (GSM) 

system, a Code Division Multiple Access (CDMA) system, a Wideband Code Division 

Multiple Access (WCDMA) system, General Packet Radio Service (GPRS), a Long Term 10 

Evolution (LTE) system, an LTE Frequency Division Duplex (FDD) system, an LTE Time 

Division Duplex (TDD) system, an Advanced long term evolution (LTE-A) system, a New 

Radio (NR) system, an evolution system of the NR system, an LTE-based access to unlicensed 

spectrum (LTE-U) system, an NR-based access to unlicensed spectrum (NR-U) system, a 

Universal Mobile Telecommunication System (UMTS), a Worldwide Interoperability for 15 

Microwave Access (WiMAX) communication system, a Wireless Local Area Network 

(WLAN), Wireless Fidelity (WiFi), a next generation communication system or another 

communication system, etc. 

Generally speaking, a conventional communication system supports a limited number of 

connections and is easy to implement. However, with a development of communication 20 

technology, a mobile communication system will not only support conventional communication, 

but also support, for example, Device to Device (D2D) communication, Machine to Machine 

(M2M) communication, Machine Type Communication (MTC), and Vehicle to Vehicle (V2V) 

communication. The embodiments of the present application may also be applied to these 

communication systems. 25 

Optionally, a communication system in an embodiment of the present application may be 

applied to scenarios such as Carrier Aggregation (CA), Dual Connectivity (DC), and 

Standalone (SA) network deployment. 

Illustratively, a communication system 100 applied in an embodiment of the present 
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application is shown in FIG. 1. The wireless communication system 100 may include a network 

device 110. The network device 110 may be a device that communicates with a terminal device. 

The network device 110 may provide communication coverage for a specific geographical area, 

and may communicate with terminal devices located within the coverage area. Optionally, the 

network device 100 may be a Base Transceiver Station (BTS) in a GSM system or a CDMA 5 

system, or may be a NodeB (NB) in a WCDMA system, or may be an Evolutional Node B 

(eNB or eNodeB) in an LTE system, or a network side device in an NR system, or a radio 

controller in a Cloud Radio Access Network (CRAN). Or the network device may be a relay 

station, an access point, a vehicle-mounted device, a wearable device, a network side device in 

a next generation network, or a network device in a future evolved Public Land Mobile 10 

Network (PLMN), etc. 

The wireless communication system 100 further includes at least one terminal device 120 

in a coverage range of the network device 110. The terminal device 120 may be mobile or fixed. 

Optionally, the terminal device 120 may be referred to as an access terminal, a User Equipment 

(UE), a subscriber unit, a subscriber station, a mobile station, a mobility station, a remote 15 

station, a remote terminal, a mobile device, a user terminal, a terminal, a wireless 

communication device, a user agent, or a user apparatus. The access terminal may be a cellular 

phone, a cordless phone, a Session Initiation Protocol (SIP) phone, a Wireless Local Loop 

(WLL) station, a Personal Digital Assistant (PDA), a handheld device with a wireless 

communication function, a computing device, or other processing device connected to a 20 

wireless modem, a vehicle-mounted device, a wearable device, a terminal device in a future 5G 

network, or a terminal device in a future evolved Public Land Mobile Network (PLMN), or the 

like. Herein, optionally, a Device to Device (D2D) communication may also be performed 

between the terminal devices 120. 

The network device 110 may provide a service for a cell, and the terminal device 120 25 

communicates with the network device 110 through a transmission resource (e.g., a frequency 

domain resource or a spectrum resource) used by the cell, which may be a cell corresponding to 

the network device 110 (e.g., a base station). The cell may belong to a macro base station, or a 

base station corresponding to a Small cell. For example, the small cell here may include: a 
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Metro cell, a Micro cell, a Pico cell, a Femto cell, etc. These small cells have features of small 

coverage range and a low sending power, and are suitable for providing high-speed data 

transmission services. 

FIG. 1 shows one network device and two terminal devices as an example. Optionally, the 

wireless communication system 100 may include multiple network devices, and another 5 

quantity of terminal devices may be included within the coverage range of each network device, 

which is not limited in embodiments of the present application. In addition, the wireless 

communication system 100 may also include another network entity such as a network 

controller, a mobile management entity, and the embodiments of the present application are not 

limited thereto. 10 

After a cell search process, the terminal device has achieved downlink synchronization 

with the cell, so the terminal device can receive downlink data. However, the terminal device 

can perform uplink transmission only if the terminal device achieves uplink synchronization 

with the cell. The terminal device may establish a connection with a cell through a Random 

access procedure (RAR) and obtain uplink synchronization. That is to say, through the random 15 

access, the terminal device may obtain uplink synchronization, and obtain a unique identifier 

assigned to it by the network device, that is, a Cell Radio Network Temporary Identity 

(C-RNTI). Therefore, the random access may be applied not only in an initial access, but also in 

the case where the user uplink synchronization is lost. For the convenience of understanding, a 

random access procedure will be briefly introduced with reference to FIG. 2 and FIG. 3. 20 

The random access procedure may usually be triggered by one of the following six types 

of triggering events: 

(1) Initial access 

A terminal device will enter Radio Resource Control (RRC)_CONNECTED state from 

RRC_IDLE state. 25 

(2) Handover 

When the terminal device needs to establish uplink synchronization with a new cell, the 

terminal device needs to initiate the random access in the new cell. 
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(3)RRC Connection Re-establishment 

The terminal device reestablishes a wireless connection after a Radio Link Failure (RLF) 

occurs. 

(4) In RRC_CONNECTED state, when downlink data arrives, the uplink is in an 

"unsynchronized" state. 5 

At this time, the terminal device needs to reply an Acknowledgement (ACK) or a Negative 

Acknowledgement (NACK) after the downlink data arrives. 

(5) In RRC_CONNECTED state, when uplink data arrives, the uplink is in an 

"unsynchronized" state or there is no Physical Uplink Control Channel (PUCCH) resource 

available for Scheduling Request (SR) transmission. 10 

When the uplink data arrives and, for example, it is needed to report a measurement report 

or send data, if the uplink is in the “unsynchronized" state, the terminal device may initiate the 

random access procedure. Or, if the terminal device that is already in the uplink synchronization 

state is allowed to use a Random Access Channel (RACH) instead of SR, the terminal device 

may initiate the random access procedure when the uplink is in the "unsynchronized" state. 15 

(6) In RRC_CONNECTED state, in order to locate, Timing Advance (TA) needs to be 

acquired. 

In addition, the random access may also be triggered due to reasons such as 

RRC_INACTIVE transition, request for Other System Information (OSI), or beam failure 

recovery. 20 

FIG. 2 is a flow interaction diagram of a 4-step Random Access. As shown in FIG. 2, the 

4-step random access procedure may include the following four steps: 

Step 1, a terminal device sends Msg 1. 

The terminal device sends Msg 1 to a network device to tell the network device that the 

terminal device has initiated a random access request, wherein the Msg 1 carries a Random 25 

Access Preamble (RAP), which may also be called random access preamble, preamble, lead 

code, etc. At the same time, Msg 1 may also be used for the network device to estimate a 

transmission delay between the network device and the terminal device and calibrate the uplink 
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time based on the transmission delay. 

Step 2, the network device sends Msg 2. 

After receiving Msg 1 sent by the terminal device, the network device sends Msg 2, that is, 

a Random Access Response (RAR) message, to the terminal device. The Msg 2 may be 

scrambled by a Random Access Radio Network Temporary Identity (RA-RNTI). The terminal 5 

device may listen to a PDCCH within an RAR window to receive the RAR message scrambled 

by the RA-RNTI (regardless of possible measurement gap). 

If the terminal device does not receive the RAR message replied by the network device 

within the RAR window, it is considered that the random access of this time has failed. If the 

terminal device successfully receives a RAR message within the RAR window and an index of 10 

a preamble carried in the RAR message is same as an index of the preamble in Msg 1 sent by 

the terminal device, the terminal device may stop listening to the RAR message. The RA-RNTI 

is used by the terminal device to descramble the RAR message. 

The RAR message may include corresponding messages for multiple terminal devices 

which send the preambles. The response message for each terminal device includes the index of 15 

the preamble (RAPID) adopted by the terminal device, resource allocation information of Msg 

3, Time Advance (TA) adjustment information, and Temporary Cell-Radio Network Temporary 

Identity (TC-RNTI), etc. 

In an NR standard, a RAR message may be scheduled using Download Control 

Information (DCI) format 1-0, and a PDCCH for scheduling the RAR message may be 20 

scrambled by the RA-RNTI described above. 

Step 3, the terminal device sends Msg 3. 

After receiving the RAR message, the terminal device determines whether the RAR 

message is the terminal device’s own RAR message. For example, the terminal device may use 

a preamble identifier for checking. After determining that the RAR message is the terminal 25 

device’s own RAR message, the terminal device generates Msg 3 in an RRC layer and sends 

Msg 3 to the network device. Identification information of the terminal device needs to be 

carried in Msg3. 



 

 

 

 

 

 !" 

For different random access triggering events, Msg 3 sent by the terminal device in Step 3 

of the 4-step random access procedure may include different contents. 

For example, for a scenario of an initial access, Msg 3 includes an RRC Connection 

Request message (RRC Connection Request) generated by the RRC layer, wherein the RRC 

Connection Request at least carries Non-Access Stratum (NAS) identification information of 5 

the terminal device. In addition, Msg 3 may also carry, for example, a Serving-Temporary 

Mobile Subscriber Identity (S-TMSI) of the terminal device or a random number. 

For another example, for a scenario of an RRC connection re-establishment, Msg 3 

includes an RRC connection re-establishment request message (RRC Connection 

Re-establishment Request) generated by the RRC layer and does not carry any NAS message. 10 

In addition, Msg 3 may also carry, for example, a Cell Radio Network Temporary Identifier 

(C-RNTI) and Protocol Control Information (PCI). 

For another example, for a scenario of a handover, Msg 3 includes an RRC Handover 

Confirm message (RRC Handover Confirm) generated by the RRC layer, wherein RRC 

Handover Confirm carries the C-RNTI of the terminal device. In addition, Msg 3 may also 15 

carry information such as Buffer Status Report (BSR), etc. For other triggering events such as 

scenarios of arrival of uplink/downlink data, Msg 3 should at least include C-RNTI of the 

terminal device. 

It should be noted that uplink transmission usually uses terminal device specific 

information. For example, C-RNTI or the like is used for scrambling data carried in an Uplink 20 

Shared Channel (UL-SCH). At this time, however, the conflict has not been resolved, so only 

TC-RNTI can be used instead of C-RNTI when scrambling Msg 3. 

Step 4, the network device sends Msg 4. 

The network device sends Msg 4 to the terminal device. The terminal device correctly 

receives Msg 4 and completes a Contention Resolution. For example, in an establishment 25 

process of an RRC connection, an RRC connection establishment message may be carried in 

Msg 4. 

Since the terminal device in step 3 will carry the terminal device’s own unique identifier in 

Msg 3, such as C-RNTI or identification information (such as S-TMSI or a random number) 
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from a core network, the network device will carry the unique identifier of the terminal device 

in Msg 4 in the Contention Resolution mechanism to designate a terminal device that wins the 

Contention. Other terminal devices that did not win in the Contention Resolution will re-initiate 

a random access. TC-RNTI may be used for scrambling a PDCCH of Msg 4. 

In a 5G system, when the terminal device performs the random access, besides the above 5 

4-step random access mode, a 2-step random access mode may also be used for performing the 

random access. One possible method is to send Msg 1 and Msg 3 in the 4-step random access 

procedure as a first message in a 2-step random access procedure, and send Msg 2 and Msg 4 in 

the 4-step random access procedure as a second message in the 2-step random access 

procedure. 10 

As shown in FIG. 3, a 2-step random access procedure may include the following two 

steps: 

Step 1, the terminal device sends a first message. 

The first message (temporarily called "new Msg 1 (New_Msg 1)") may include a preamble 

and uplink data. The uplink data may be carried on an uplink channel, wherein the uplink 15 

channel may be, for example, a Physical Uplink Shared Channel (PUSCH). The uplink channel 

may carry, for example, identification information of the terminal device and a reason of an 

RRC request. The first message is similar to part or all of information carried in Msg 1 and Msg 

3 in the 4-step random access procedure. 

Step 2, the network device sends a second message. 20 

If the network device successfully receives the first message sent by the terminal device, 

the network device sends the second message to the terminal device. The second message 

(temporarily called "new Msg 2 (New_ Msg 2)") may include, for example, Contention 

Resolution information, C-RNTI allocation information, TA adjustment information, etc. This 

second message is similar to part or all of information carried in Msg 2 and Msg 4 in the 4-step 25 

random access procedure. 

In the 2-step random access procedure, the second message carries Contention Resolution 

information (including information related to the identifier of the terminal device sent by the 

terminal device in the first message) for a single terminal device, C-RNTI allocation 
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information, TA adjustment information, etc. In addition, the second message may also carry 

RRC resume message, etc. 

It should be understood that FIG. 2 or FIG. 3 is only an example. Since the 2-step random 

access procedure has not yet entered a standardization stage, FIG. 3 is only taken as an example 

for introducing the 2-step random access procedure. There are other possibilities for definitions 5 

of each random access message involved therein, and other definitions of each random access 

message in the 2-step random access procedure are not limited. The method described in the 

embodiment of the present application is applicable to all other 2-step random access 

procedure. 

The new Msg 1 sent in the 2-step random access procedure usually includes the preamble 10 

and uplink data part such as the contents carried by Msg 3 in the 4-step random access 

procedure, so as to shorten time delay of the random access. In some cases, for example, 

channel quality is poor or mutual interference is caused by random access also being initiated 

by other terminal device, the network device may not detect the new Msg 1 sent by the terminal 

device. At this time, it is inefficient for both the terminal device and the network device to 15 

resend the new Msg 1 blindly. For the terminal device, each time a new Msg 1 is sent, it means 

that the preamble and the data part are sent at the same time. Compared with Msg 1 in the 

4-step random access procedure, the power consumed by the terminal device for sending the 

first message in the 2-step random access procedure is far greater than the power used for 

sending the preamble only. On the other hand, for the network device, sending preamble and 20 

data part at the same time means an increase of air interface interference, which will cause 

interference to sending of new Msg 1 by other terminal device. 

An embodiment of the present application provides a random access method, which can 

realize an effective switching between the 2-step random access procedure and the 4-step 

random access procedure. 25 

In an embodiment of the present application, the first message and the second message in 

the 2-step random access procedure are also called "new Msg 1 (New_ Msg 1)" and "new Msg 

2 (New_ Msg 2)” respectively, and the first to fourth messages in the 4-step random access 

procedure are also called "Msg 1, Msg 2, Msg 3 and Msg 4", respectively. The new Msg 1 may 



 

 

 

 

 

 !" 

include part or all of the information carried in Msg 1 and Msg 3. The new Msg 2 may include 

part or all of the information carried in Msg 2 and Msg 4. 

FIG. 4 is a schematic flowchart of a random access method 400 according to an 

embodiment of the present application. The method described in FIG. 4 may be performed by a 

communication device, wherein the communication device is, for example, a terminal device or 5 

a network device. The terminal device is, for example, the terminal device 120 shown in FIG. 1. 

The network device is, for example, the network device 110 shown in FIG. 1. As shown in FIG. 

4, the random access method 400 may include part or all of following acts, in which: 

In 410, a terminal device sends a first message (denoted by Msg A) of a 2-step random 

access procedure. 10 

In 420, if sending times of the first message of the 2-step random access procedure reaches 

a first threshold and a second message (denoted by Msg B) of the 2-step random access 

procedure is still not received, the terminal device switches to a 4-step random access 

procedure. 

The first message of the 2-step random access procedure may include, for example, a 15 

preamble and/or a data channel. The first message of the 2-step random access procedure is 

equivalent to part or all information in Msg 1 and Msg 3 of the 4-step random access procedure. 

The second message of the 2-step random access procedure includes, for example, a 

random access response (RAR) message and/or a contention resolution message. The second 

message of the 2-step random access procedure is equivalent to part or all information in Msg 2 20 

and Msg 4 in the 4-step random access procedure. 

The terminal device needs to try to send the first message of the 2-step random access 

procedure several times to access the network device as soon as possible. However, due to 

reasons such as poor channel quality or interference when other terminal device initiates access, 

the network device may never detect the first message. Compared with Msg 1 of the 4-step 25 

random access procedure, the first message of the 2-step random access procedure carries more 

information, so the terminal device keeps sending the first message of the 2-step random access 

procedure, which not only increases its own power consumption, but also may bring 

interference to the access procedure of other terminal device. 
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In an embodiment of the present application, when the sending times of the first message 

of the 2-step random access procedure exceed the first threshold and the second message fed 

back by the network is still not received, the terminal device switches to the 4-step random 

access procedure, thus avoiding the terminal device from continuously initiating 2-step random 

accesses when the channel quality is poor or the interference is serious, such that unnecessary 5 

power consumption of the terminal device is saved and influence on other users in the system is 

reduced. 

Optionally, the network device may send indication information to the terminal device, 

wherein the indication information is used for indicating the first threshold. Accordingly, the 

terminal device receives the indication information sent by the network device and determines 10 

the first threshold according to the indication information. The indication information is carried 

in, for example, a Radio Resourse Control (RRC) signaling or a broadcast message. 

Or, optionally, the terminal device acquires the first threshold pre-stored in the terminal 

device. For example, the first threshold is agreed by a protocol. 

The first threshold is a positive integer. For example, the terminal device may record times 15 

it sends the first message in the 2-step random access procedure using a counter. When a value 

recorded by the counter reaches the first threshold, the terminal device switches to the 4-step 

random access procedure and returns the counter to zero. 

Optionally, after the terminal device switches to the 4-step random access procedure, the 

method further includes: the terminal device determining a first power; and the terminal device 20 

using the first power to send a first message (Msg 1) in the 4-step random access message. 

Further, optionally, the terminal device determining the first power includes: the terminal 

device determining the first power according to a sending power of the first message of the 

2-step random access procedure. 

For example, the terminal device may take an average value of powers used for sending 25 

the first message N times in the 2-step random access procedure as the first power, wherein N 

may be less than or equal to the first threshold. 

For another example, the terminal device may determine the first power according to the 

sending power of a last transmission of the first message in the 2-step random access procedure. 
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That is to say, after the terminal device switches to the 4-step random access procedure, 

the sending power used for sending Msg 1 for the first time in the 4-step random access 

procedure may be determined according to the sending power of the last transmission of the 

first message in the 2-step random access procedure. 

For example, the terminal device may take the sending power of the last transmission of 5 

the first message in the 2-step random access procedure as the first power. 

For another example, the terminal device may increase or add �P to the sending power of 

the last transmission of the first message in the 2-step random access procedure to obtain the 

first power. 

A value of �P is not limited in the embodiment of the present application. �P may be 10 

determined by the network device and notified to the terminal device, or it may be agreed by a 

protocol. The value of �P may be determined in the following modes. 

Mode 1 

The terminal device may determine �P according to power control parameters in the 

2-step random access procedure and/or the 4-step random access procedure. 15 

The power control parameters in the 2-step random access procedure include, for example, 

a power control parameter related to a preamble format of a Physical Random Access Channel 

(PRACH) in the first message (Msg A) in the 2-step random access procedure, which is 

hereinafter referred to as DELTA_PREAMBLE_2stepRACH; and/or target expected received 

power of the preamble in the first message (Msg A) in the 2-step random access procedure, 20 

which is hereinafter referred to as preambleReceivedTargetPower_2stepRACH. 

The power control parameters in the 4-step random access procedure include, for example, 

a power control parameter related to a preamble format of a PRACH in the first message (Msg 

1) in the 4-step random access procedure, which is hereinafter referred to as 

DELTA_PREAMBLE_4stepRACH; and/or target expected received power of the preamble in 25 

the first message (Msg 1) in the 4-step random access procedure, which is hereinafter referred 

to as preambleReceivedTargetPower_4stepRACH. 

DELTA_PREAMBLE_2stepRACH and DELTA_PREAMBLE_4stepRACH may be 
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obtained by looking up a table. The network device configures the preamble format for 

obtaining the 2-step random access procedure and the 4-step random access procedure. The 

terminal device may query values of DELTA_PREAMBLE corresponding to the preamble 

format used by the terminal device according to tables, such as Table 1 and Table 2 below. 

Table 1 shows a corresponding relation between long preamble formats and 5 

DELTA_PREAMBLE, and Table 2 shows a corresponding relation between short preamble 

formats and DELTA_PREAMBLE. 

Table 1 

Preamble format Values of DELTA_PREAMBLE (dB) 

0. 0 dB 

1. -3 dB 

2. -6 dB 

3. 0 dB 

 

Table II 10 

Preamble format Values of DELTA_PREAMBLE (dB) 

A1. 8+ 3 ×� 

A2. 5+ 3 ×� 

A3. 3+ 3 ×� 

B1. 8+ 3 ×� 

B2. 5+ 3 ×� 

B3. 3+ 3 ×� 

B4. 3 ×� 

C0. 11+ 3 ×� 

C2. 5+ 3 ×� 

Among them, � is a subcarrier spacing of the preamble of Msg 1 in the 4-step random 
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access procedure or a subcarrier spacing of the preamble of PRACH channel in Msg A in the 

2-step random access procedure. 

The network device may configure the preamble format and the subcarrier spacing of the 

preamble in the 2-step random access procedure and the 4-step random access procedure for the 

terminal device through higher layer signaling, such as a broadcasting signaling or an RRC 5 

dedicated signaling. 

The network device may notify the terminal device of the target expected received power 

through higher layer signaling, such as a broadcasting signaling or an RRC dedicated signaling. 

The network device may notify the terminal device of a value of 

preambleReceivedTargetPower_2stepRACH and a value of 10 

preambleReceivedtTargetPower_4stepRACH respectively. Or, the network device may only 

notify the terminal device of the value of preambleReceivedTargetPower_4stepRACH, while 

the value of preambleReceivedTargetPower_2stepRACH is the same as the value of 

preambleReceivedTargetPower_4stepRACH. Or, the network device may only notify the 

terminal device of the value of preambleReceivedTargetPower_2stepRACH, while the value of 15 

preambleReceivedTargetPower_4stepRACH is the same as the value of 

preambleReceivedTargetPower_2stepRACH. 

After the terminal device obtains the power control parameters, �P may be determined 

based on the power control parameters. The terminal device may determine �P according to at 

least one power control parameter among the aforementioned 20 

DELTA_PREAMBLE_2stepRACH, DELTA_PREAMBLE_4stepRACH, 

preambleReceivedTargetpower_2stepRACH and preambleReceivedTargetPower_4stepRACH. 

For example, � P = DELTA_ PREAMBLE_4stepRACH - DELTA_PREAMBLE_ 

2stepRACH. 

For another example, � P = DELTA_PREAMBLE_ 2stepRACH -  DELTA_ 25 

PREAMBLE_ 4stepRACH. 

For another example, � P = 

preambleReceivedTargetPower_4stepRACH-preambleReceivedTargetPower_2stepRACH. 

For another example, � P = preambleReceivedTargetPower_2stepRACH - 
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preambleReceivedTargetPower_4stepRACH. 

For another example, � P = preambleReceivedTargetPower_4stepRACH - 

preambleReceivedTargetPower_2stepRACH+DELTA_PREAMBLE_4stepRACH-DELTA_ 

PREAMBLE_2stepRACH. 

In another example, �P = preambleReceivedTargetPower_2stepRACH - 5 

preambleReceivedTargetPower_4stepRACH + DELTA_PREAMBLE_2stepRACH - 

DELTA_PREAMBLE_4stepRACH. 

Mode 2 

�P = �P1. �P1 is an increased sending power compared with power of the last 

transmission of the first message when the first message is sent each time in the 4-step random 10 

access procedure. 

For this �P1, in the 4-step random access procedure, the sending power used by the 

terminal device for sending Msg 1 each time needs to be increased based on the sending power 

used to send Msg 1 last time, so as to improve the success rate of sending Msg 1. That is, the 

power used for sending Msg 1 this time is greater by �P1 than the power used for sending Msg 15 

1 last time. 

Mode 3 

�P = �P2. �P2 is the increased sending power compared with the power of the last 

transmission of the first message when the first message is sent each time in the 2-step random 

access procedure. 20 

For this �P2, in the 2-step random access procedure, the sending power used by the 

terminal device for sending the first message each time needs to be increased by �P2 based on 

the sending power of the last transmission of the first message, so as to improve the success rate 

of sending the first message. That is, the sending power of the first message sent by the terminal 

device for the (i+1)th time is greater by �P2 than the sending power of the first message for the 25 

ith time, wherein 1�i�N, and N is equal to the first threshold. 

The above three modes may be used alone for determining �P, or at least two of the above 

three modes may be used in combination for determining �P, which is not limited in the 
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present application. 

For example, based on mode 1 and mode 2, �P = 

preambleReceivedTargetPower_4stepRACH - preambleReceivedTargetPower_2stepRACH + 

DELTA_PREAMBLE_4stepRACH - DELTA_PREAMBLE_2stepRACH + �P1 may be 

obtained. 5 

For another example, based on mode 1 and mode 3, �P = 

preambleReceivedTargetPower_4stepRACH - preambleReceivedTargetPower_2stepRACH + 

DELTA_PREAMBLE_4stepRACH - DELTA_PREAMBLE_2stepRACH + �P2 may be 

obtained. 

For another example, based on mode 1, mode 2, and mode 3, �P = 10 

preambleReceivedTargetPower_4stepRACH - preambleReceivedTargetPower_2stepRACH + 

DELTA_PREAMBLE_4stepRACH - DELTA_PREAMBLE_2stepRACH+ �P1 + �P2 may 

be obtained. 

In addition, �P may be positive, negative or 0. When �P = 0, the terminal device may 

take the sending power of the last transmission of the first message in the 2-step random access 15 

procedure as the first power. 

It should be understood that success or failure of sending the first message mentioned here 

may refer to whether the terminal device receives the second message in the 2-step random 

access procedure sent by the network device. After the terminal device sends the first message, 

if the terminal device receives the second message sent by the network device, it may be 20 

considered that the first message was sent successfully. After the terminal device sends the first 

message, if the second message sent by the network device is not received within a certain time, 

it may be considered that the sending of the first message has failed. 

In addition, �P may also be other preset power values. Each time the terminal device 

switches from the 2-step random access procedure to the 4-step random access procedure, �P 25 

may be increased based on the sending power of the last transmission of the first message in the 

2-step random access procedure, and the increased power is used for sending Msg 1 for the first 

time in the 4-step random access procedure. 

Optionally, the sending power of the first message of the 2-step random access procedure 
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includes a sending power of the preamble and/or a sending power of the data channel. 

For example, when determining the first power, �P may be increased based on the 

sending power of the preamble, the sending power of the data channel, or total sending power 

of the preamble and the data channel. 

The present application further provides a random access method, which includes: , by 5 

network device sending indication information to a terminal device, wherein the indication 

information is used for indicating a first threshold, and the first threshold is used for the 

terminal device to determine whether to switch from a 2-step random access procedure to a 

4-step random access procedure. 

When the sending times of the first message by the terminal device in the 2-step random 10 

access procedure reaches the first threshold, the terminal device switches from the 2-step 

random access procedure to the 4-step random access procedure. 

Optionally, the indication information is carried in an RRC signaling or a broadcast 

message. 

Optionally, the method further includes: the network device sending �P to the terminal 15 

device, wherein �P is used by the terminal device for determining a sending power for sending 

Msg 1 after switching to the 4-step random access procedure. 

For example, the terminal device may increase the sending power of the last transmission 

of the first message in the 2-step random access procedure by �P to obtain a first power, and 

use the first power to send the first message in the 4-step random access procedure. 20 

For example, �P may be equal to �P1 or �P2, or may be other power values. �P1 is an 

increased sending power compared with a power of the last transmission of the first message 

each time the first message is sent in the 4-step random access procedure, and �P2 is an 

increased sending power compared with a power of the last transmission of the first message 

each time the first message is sent in the 2-step random access procedure. 25 

The method of the embodiments of the present application may be applied to various 

random access procedure, not only the initial access procedure. In addition, the method of the 

embodiments of the present application may be applied to a contention based random access 
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procedure (contention based RACH) and a contention free random access procedure 

(contention free RACH). 

It should be noted that, various embodiments described in the present application and/or 

the technical features in various embodiments may be arbitrarily combined with each other if 

there is no conflict, and the technical solutions obtained after combinations should also fall into 5 

the protection scope of the present application. 

It should be understood that in various embodiments of the present application, sequence 

numbers of the various procedures do not imply an order of execution of the various procedures, 

the order of execution of the various procedures should be determined by their functions and 

internal logics, and should not constitute any limitation on implementation processes of 10 

embodiments of the present application. 

A communication method according to an embodiment of the present application has been 

described in detail above. An apparatus according to embodiments of the present application 

will be described below with reference to FIGs. 5 to 8, and technical features described in the 

method embodiments are applicable to following apparatus embodiments. 15 

FIG. 5 is a schematic block diagram of a terminal device 500 according to an embodiment 

of the present application. As shown in FIG. 5, the terminal device 500 includes a transceiving 

unit 510 and a processing unit 520, in which: 

the transceiving unit 510 is configured to send a first message of a 2-step random access 

procedure in a 2-step random access procedure; and 20 

the processing unit 520 is configured to switch to a 4-step random access procedure when 

sending times of the first message of the 2-step random access procedure reaches a first 

threshold and a second message of the 2-step random access procedure is still not received. 

Therefore, when the sending times of the first message of the 2-step random access 

procedure exceed the first threshold, but the second message fed back by the network is still not 25 

received, the terminal device switches to the 4-step random access procedure, thus avoiding the 

terminal device from continuously initiating 2-step random accesses even when channel quality 

is poor or interference is serious, thus unnecessary power consumption of the terminal device is 

saved and the influence on other users in the system is reduced. 
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Optionally, the first message of the 2-step random access procedure includes a preamble 

and/or a data channel. 

Optionally, the second message of the 2-step random access procedure includes a random 

access response (RAR) message and/or a contention resolution message. 

Optionally, the processing unit 520 is further configured to control the transceiving unit 5 

510 to receive indication information, wherein the indication information is used for indicating 

the first threshold; or, the processing unit 520 is further configured to acquire the first threshold 

pre-stored in the terminal device. 

Optionally, the indication information is carried in a RRC signaling or a broadcast 

message. 10 

Optionally, after the terminal device switches to the 4-step random access procedure, the 

processing unit 520 is further configured to determine a first power by the terminal device. The 

transceiving unit 510 is further configured to use the first power to send a first message of the 

4-step random access messages. 

Optionally, the processing unit 520 is specifically configured to determine the first power 15 

according to a sending power of the first message of the 2-step random access procedure. 

Optionally, the processing unit 520 is specifically configured to determine the first power 

according to a sending power of the last transmission of the first message in the 2-step random 

access procedure. 

Optionally, the processing unit 520 is specifically configured to increase the sending 20 

power of the last transmission of the first message in the 2-step random access procedure by �P 

to obtain the first power. 

Optionally, the �P = �P1, wherein �P1 is an increased sending power compared with a 

power of the last transmission of the first message each time the first message is sent in the 

4-step random access procedure. 25 

Optionally, the �P = �P2, wherein �P2 is an increased sending power compared with a 

power of the last transmission of the first message each time the first message is sent in the 

2-step random access procedure. 
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Optionally, the sending power of the first message of the 2-step random access procedure 

includes a sending power of the preamble and/or a sending power of a data channel. 

It should be understood that the terminal device 500 may perform corresponding 

operations performed by the terminal device in the above method 400, and this will not be 

repeated herein for the sake of brevity. 5 

The embodiment of the present application further provides a network device, which 

includes a transceiving unit. The transceiving unit is configured to send indication information, 

wherein the indication information is used for indicating a first threshold, and the first threshold 

is used for the terminal device to determine whether to switch from a 2-step random access 

procedure to a 4-step random access procedure. 10 

Optionally, the indication information is carried in a RRC signaling or a broadcast 

message. 

It should be understood that the network device may perform the corresponding operations 

performed by a network device in the method of the embodiments of the present application, 

which will not be repeated here for the sake of brevity. 15 

FIG. 6 is a schematic diagram of a structure of a communication device 600 according to 

an embodiment of the present application. The communication device 600 shown in FIG. 6 

includes a processor 610. The processor 610 may call and run a computer program from a 

memory to implement the methods in the embodiments of the present application. 

Optionally, as shown in FIG. 6, the terminal device 600 may further include a memory 620. 20 

The processor 610 may call and run a computer program from the memory 620 to implement 

the method in an embodiment of the present application. 

The memory 620 may be a separate device independent of the processor 610 or may be 

integrated in the processor 610. 

Optionally, as shown in FIG. 6, the terminal device 600 may further include a transceiver 25 

630, and the processor 610 may control the transceiver 630 to communicate with another device. 

Specifically, the transceiver 630 may send information or data to another device or receive 

information or data sent by another device. 
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The transceiver 630 may include a transmitter and a receiver. The transceiver 630 may 

further include antennas, and the number of antennas may be one or more. 

Optionally, the communication device 600 may be specifically the network device 

according to the embodiment of the present application, and the communication device 600 

may implement the corresponding processes implemented by the network device in various 5 

methods in the embodiments of the present application, which will not be repeated herein for 

the sake of brevity. 

Optionally, the communication device 600 may be specifically the terminal device 

according to the embodiment of the present application, and the communication device 600 

may implement the corresponding processes implemented by the terminal device in various 10 

methods in the embodiments of the present application, which will not be repeated herein for 

the sake of brevity. 

FIG. 7 is a schematic diagram of structure of a chip according to an embodiment of the 

present application. A chip 700 shown in FIG. 7 includes a processor 710. The processor 710 

may call and run a computer program from a memory to implement the method in an 15 

embodiment of the present application. 

Optionally, as shown in FIG. 7, the chip 700 may further include a memory 720. The 

processor 710 may call and run a computer program from the memory 720 to implement the 

method in an embodiment of the present application. 

The memory 720 may be a separate device independent of the processor 710 or may be 20 

integrated in the processor 710. 

Optionally, the chip 700 may further include an input interface 730. The processor 710 

may control the input interface 730 to communicate with another device or chip. Specifically, 

the processor may obtain information or data sent by another device or chip. 

Optionally, the chip 700 may further include an output interface 740. The processor 710 25 

may control the output interface 740 to communicate with another device or chip. Specifically, 

the processor 710 may output information or data to another device or chip. 

Optionally, the chip may be applied to the network device in the embodiment of the 
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present application, and the chip may implement the corresponding processes implemented by 

the network device in various methods of the embodiments of the present application, which 

will not be repeated herein for the sake of brevity. 

Optionally, the chip may be applied to the terminal device in the embodiment of the 

present application, and the chip may implement the corresponding processes implemented by 5 

the terminal device in various methods in the embodiments of the present application, which 

will not be repeated herein for the sake of brevity. 

It should be understood that the chip mentioned in an embodiment of the present 

application may be referred to as a system-level chip, a system chip, a chip system or a 

system-on-chip, etc. 10 

It should be understood that, the processor in an embodiment of the present application 

may be an integrated circuit chip having a signal processing capability. In an implementation 

process, the acts of the foregoing method embodiments may be implemented by using an 

integrated logic circuit of hardware in the processor or instructions in a form of software. The 

processor may be a general purpose processor, a digital signal processor (Digital Signal 15 

Processing, DSP), an application specific integrated circuit (Application Specific Integrated 

Circuit, ASIC), a field programmable gate array (Field Programmable Gate Array, FPGA) or 

another programmable logic device, a discrete gate or a transistor logic device, or a discrete 

hardware component. The processor may implement or perform methods, steps and logical 

block diagrams disclosed in an embodiment of the present application. The general purpose 20 

processor may be a microprocessor, or the processor may also be any conventional processor or 

the like. The acts of the method disclosed with reference to an embodiment of the present 

application may be directly implemented by a hardware decoding processor, or may be 

implemented by a combination of hardware and software modules in the decoding processor. 

The software modules may be located in a memory medium commonly used in the art, such as 25 

a random access memory, a flash memory, a read-only memory, a programmable read-only 

memory or an electrically erasable programmable memory, or a register. The storage medium is 

located in the memory, and the processor reads the information in the memory and completes 

the acts of the above method in combination with its hardware. 
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It may be understood that, the memory in an embodiment of the present application may 

be a volatile memory or a non-volatile memory, or may include both a volatile memory and a 

non-volatile memory. The non-volatile memory may be a read-only memory (Read-Only 

Memory, ROM), a programmable read-only memory (Programmable ROM, PROM), an 

erasable programmable read-only memory (Erasable PROM, EPROM), an electrically erasable 5 

programmable read-only memory (Electrically EPROM, EEPROM), or a flash memory. The 

volatile memory may be a random access memory (Random Access Memory, RAM), and is 

used as an external cache. Through exemplary but not limitative description, many forms of 

RAMs may be used, for example, a static random access memory (Static RAM, SRAM), a 

dynamic random access memory (Dynamic RAM, DRAM), a synchronous dynamic random 10 

access memory (Synchronous DRAM, SDRAM), a double data rate synchronous dynamic 

random access memory (Double Data Rate SDRAM, DDR SDRAM), an enhanced 

synchronous dynamic random access memory (Enhanced SDRAM, ESDRAM), a synchronous 

link dynamic random access memory (Synchlink DRAM, SLDRAM), and a direct rambus 

dynamic random access memory (Direct Rambus RAM, DR RAM). 15 

It should be understood that, the above memory is an example for illustration but should 

not be construed as a limitation. For example, the memory in an embodiment of the present 

application may also be a static RAM (SRAM), a dynamic RAM (DRAM), a Synchronous 

DRAM (SDRAM), a double data rate SDRAM (DDR SDRAM), an enhanced SDRAM 

(ESDRAM), a synch link DRAM (SLDRAM), a Direct Rambus RAM (DR RAM), or the like. 20 

That is, memories in embodiments of the present application are intended to include, but are not 

limited to, these and any other suitable types of memories. 

FIG. 8 is a schematic block diagram of a communication system 800 according to an 

embodiment of the present application. As shown in FIG. 8, the communication system 800 

may include a network device 810 and a terminal device 820. 25 

The network device 810 is configured to send indication information, wherein the 

indication information is used for indicating a first threshold, and the first threshold is used by 

the terminal device to determine whether to switch from a 2-step random access procedure to a 

4-step random access procedure. 



 

 

 

 

 

 !" 

The terminal device 810 is configured to send a first message of the 2-step random access 

procedure in the 2-step random access procedure; and switch to the 4-step random access 

procedure if sending times of the first message of the 2-step random access procedure reaches 

the first threshold, and the second message of the 2-step random access procedure is still not 

received. 5 

The terminal device 810 may be configured to implement the corresponding functions 

implemented by the network device in a method of an embodiment of the present application, 

which will not be repeated herein for the sake of brevity. 

The terminal device 820 may be configured to implement corresponding functions 

implemented by the terminal device in a method of an embodiment of the present application, 10 

and composition of the terminal device 820 may be as shown in the terminal device 500 in FIG. 

5, which will not be repeated here for the sake of brevity. 

An embodiment of the present application further provides a computer readable storage 

medium configured to store a computer program. Optionally, the computer readable storage 

medium may be applied to the network device in the embodiment of the present application, 15 

and the computer program enables a computer to perform the corresponding processes 

implemented by the network device in various methods of the embodiments of the present 

application, which will not be repeated herein for the sake of brevity. Optionally, the computer 

readable storage medium may be applied to the terminal device in the embodiment of the 

present application, and the computer program enables the computer to perform the 20 

corresponding processes implemented by the terminal device in various methods of the 

embodiments of the present application, which will not be repeated herein for the sake of 

brevity. 

An embodiment of the present application further provides a computer program product, 

including computer program instructions. Optionally, the computer program product may be 25 

applied to a network device of the embodiment of the present application, and the computer 

program instructions enable a computer to perform corresponding processes implemented by 

the network device in various methods of the embodiments of the present application, which 

will not be repeated here for the sake of brevity. Optionally, the computer program product may 
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be applied to the terminal device in the embodiment of the present application, and the 

computer program instructions enable the computer to perform the corresponding processes 

implemented by the terminal device in various methods in the embodiments of the present 

application, which will not be repeated herein for the sake of brevity. 

An embodiment of the present application further provides a computer program. 5 

Optionally, the computer program may be applied to the network device in the embodiment of 

the present application. The computer program, when running on a computer, enables the 

computer to perform the corresponding processes implemented by the network device in 

various methods of the embodiments of the present application, which will not be repeated 

herein for the sake of brevity. Optionally, the computer program may be applied to the terminal 10 

device in the embodiment of the present application. The computer program, when running on a 

computer, enables the computer to perform the corresponding processes implemented by the 

terminal device in various methods of the embodiments of the present application, which will 

not be repeated herein for the sake of brevity. 

It should be understood that the terms "system" and "network" are often used 15 

interchangeably in this specification. The term "and/or" in this specification is merely an 

association relation describing associated objects, indicating that there may be three relations, 

for example, A and/or B may indicate three cases: A alone, A and B, and B alone. In addition, 

the symbol "/" in this specification generally indicates that objects before and after the symbol 

"/" have an "or" relation. 20 

It should further be understood that in an embodiment of the present invention, "B 

corresponding to A” represents that B is associated with A, and B may be determined according 

to A. However, it should be further understood that determining B according to A does not 

mean that B is determined according to A only, but B may also be determined according to A 

and/or other information. 25 

Those of ordinary skill in the art will recognize that the exemplary elements and algorithm 

acts described in combination with embodiments disclosed herein may be implemented in 

electronic hardware, or a combination of computer software and electronic hardware. Whether 

these functions are implemented in hardware or software depends on the specific application 
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and design constraints of the technical solution. Those skilled in the art may use different 

methods to implement the described functions in respect to each particular application, but such 

implementation should not be considered to be beyond the scope of the present application. 

Those skilled in the art may clearly learn that for convenience and conciseness of 

description, the specific working processes of systems, apparatuses and units described above 5 

may refer to the corresponding processes in the method embodiments, and this will not be 

repeated here. 

In several embodiments provided by the present application, it should be understood that 

the disclosed systems, apparatuses and methods may be implemented in other ways. For 

example, the apparatus embodiment described above is only illustrative, for example, the 10 

division of the units is only a logical function division, and there may be other ways of division 

in actual implementation, for example, multiple units or components may be combined or 

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

hand, the mutual coupling or direct coupling or communication connection shown or discussed 

may be indirect coupling or communication connection of apparatuses or units through some 15 

interfaces, and may be in electrical, mechanical or other forms. 

A unit described as a separate component may or may not be physically separated, and a 

component shown as a unit may or may not be a physical unit, i.e., it may be located in one 

place or may be distributed over multiple network units. Some or all of the units may be 

selected according to actual needs to achieve the purpose of the embodiments. 20 

In addition, various functional units in various embodiments of the present application 

may be integrated in one processing unit, or the various units may be physically present 

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

The functions may be stored in a computer readable storage medium if realized in a form 

of software functional units and sold or used as a separate product. Based on this understanding, 25 

the technical solution of the present application, in essence, or the part contributing to the prior 

art, or the part of the technical solution, may be embodied in the form of a software product 

stored in a memory medium, including a number of instructions for causing a computer device 

(which may be a personal computer, a server, or a network device and the like) to perform all or 
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part of the acts of the method described in various embodiments of the present application. The 

aforementioned storage medium includes various media capable of storing program codes, such 

as a U disk, a mobile hard disk, a read-only memory (ROM), a random access memory (RAM), 

a magnetic disk, or an optical disk. 

What are described above are merely exemplary embodiments of the present application, 5 

but the protection scope of the present application is not limited thereto. Any variation or 

substitution that may be easily conceived by a person skilled in the art within the technical 

scope disclosed by the present application shall be included within the protection scope of the 

present application. Therefore, the protection scope of the present application shall be subject to 

the protection scope of the claims. 10 
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What is claimed is: 

1. A random access method, comprising: 

sending, by a terminal device, a first message of a 2-step random access procedure in the 

2-step random access procedure; and 

switching, by the terminal device, to a 4-step random access procedure, if sending times of 5 

the first message of the 2-step random access procedure reach a first threshold and a second 

message of the 2-step random access procedure is still not received. 

2. The method of claim 1, wherein the first message of the 2-step random access procedure 

comprises a preamble and/or a data channel. 

3. The method of claim 1 or 2, wherein the second message of the 2-step random access 10 

procedure comprises a random access response (RAR) message and/or a contention resolution 

message. 

4. The method of any one of claims 1 to 3, further comprising: 

receiving, by the terminal device, indication information, wherein the indication 

information is used for indicating the first threshold; or 15 

acquiring, by the terminal device, the first threshold pre-stored in the terminal device. 

5. The method of claim 4, wherein the indication information is carried in a radio resource 

control (RRC) signaling or a broadcast message. 

6. The method of any one of claims 1 to 5, wherein after switching, by the terminal device, 

to the 4-step random access procedure, the method further comprises: 20 

determining, by the terminal device, a first power; and 

using, by the terminal device, the first power to send a first message in the 4-step random 

access messages. 

7. The method of claim 6, wherein determining, by the terminal device, the first power 

comprises: 25 

determining, by the terminal device, the first power according to a sending power of the 

first message of the 2-step random access procedure. 
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8. The method of claim 7, wherein determining, by the terminal device, the first power 

according to the sending power of the first message of the 2-step random access procedure 

comprises: 

determining, by the terminal device, the first power according to a sending power of a last 

transmission of the first message in the 2-step random access procedure. 5 

9. The method of claim 8, wherein determining, by the terminal device, the first power 

according to the sending power of the last transmission of the first message in the 2-step 

random access procedure comprises: 

obtaining, by the terminal device, the first power by increasing the sending power of the 

last transmission of the first message in the 2-step random access procedure by �P. 10 

10. The method of claim 9, wherein the �P = �P1, and the �P1 is an increased sending 

power compared with the last transmission of the first message each time the first message is 

sent in the 4-step random access procedure. 

11. The method of claim 9, wherein the �P = �P2, wherein the �P2 is an increased 

sending power compared with the last transmission of the first message each time the first 15 

message is sent in the 2-step random access procedure. 

12. The method of any one of claims 7 to 11, wherein the sending power of the first 

message of the 2-step random access procedure comprises a sending power of the preamble 

and/or a sending power of the data channel. 

13. A random access method, comprising: 20 

sending, by a network device, indication information, wherein the indication information is 

used for indicating a first threshold, and the first threshold is used for a terminal device to 

determine whether to switch from a 2-step random access procedure to a 4-step random access 

procedure. 

14. The method of claim 13, wherein the indication information is carried in a radio 25 

resource control (RRC) signaling or a broadcast message. 

15. A terminal device, comprising: 

a transceiving unit, configured to send a first message of a 2-step random access procedure 
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in the 2-step random access procedure; and  

a processing unit, configured to switch to a 4-step random access procedure when sending 

times of the first message of the 2-step random access procedure reach a first threshold and a 

second message of the 2-step random access procedure is still not received. 

16. The terminal device of claim 15, wherein the first message of the 2-step random access 5 

procedure comprises a preamble and/or a data channel. 

17. The terminal device of claim 15 or 16, wherein the second message of the 2-step 

random access procedure comprises a random access response (RAR) message and/or a 

contention resolution message. 

18. The terminal device of any one of claims 15 to 17, wherein the processing unit is 10 

further configured to: 

control the transceiving unit to receive indication information, wherein the indication 

information is used for indicating the first threshold; or, 

acquire the first threshold pre-stored in the terminal device. 

19. The terminal device of claim 18, wherein the indication information is carried in a 15 

radio resource control (RRC) signaling or a broadcast message. 

20. The terminal device of any one of claims 15 to 19, wherein after the terminal device 

switches to the 4-step random access procedure, the processing unit is further configured to: 

determine, by the terminal, a first power; and 

the transceiving unit is further configured to use the first power to send a first message of 20 

the 4-step random access messages. 

21. The terminal device of claim 20, wherein the processing unit is specifically configured 

to: 

determine the first power according to a sending power of the first message of the 2-step 

random access procedure. 25 

22. The terminal device of claim 21, wherein the processing unit is specifically configured 

to: 
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determine the first power according to a sending power of a last transmission of the first 

message in the 2-step random access procedure. 

23. The terminal device of claim 22, wherein the processing unit is specifically configured 

to: 

obtaining the first power by increasing the sending power of the last transmission of the 5 

first message in the 2-step random access procedure by �P. 

24. The terminal device of claim 23, wherein the �P = �P1, and the �P1 is an increased 

sending power compared with the last transmission of the first message each time the first 

message is sent in the 4-step random access procedure. 

25. The terminal device of claim 23, wherein the �P = �P2, wherein the �P2 is an 10 

increased power compared with the last transmission of the first message each time the first 

message is sent in the 2-step random access procedure. 

26. The terminal device of any one of claims 21 to 25, wherein the sending power of the 

first message of the 2-step random access procedure comprises a sending power of a preamble 

and/or a sending power of a data channel. 15 

27. A network device, wherein the network device comprises: 

a transceiving unit, configured to send indication information, wherein the indication 

information is used for indicating a first threshold, and the first threshold is used for a terminal 

device to determine whether to switch from a 2-step random access procedure to a 4-step 

random access procedure. 20 

28. The network device of claim 27, wherein the indication information is carried in a 

radio resource control (RRC) signaling or a broadcast message. 

29. A terminal device, comprising: a processor and a memory, wherein the memory is 

configured to store a computer program, and the processor is configured to call and run the 

computer program stored in the memory to perform the method of any one of claims 1 to 12. 25 

30. A network device, comprising a processor and a memory, wherein the memory is 

configured to store a computer program, and the processor is configured to call and run the 

computer program stored in the memory to perform the method of claim 13 or 14. 
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31. A chip, comprising: a processor, wherein the processor is configured to call and run a 

computer program from a memory, enabling a device in which the chip installed to perform the 

method of any one of claims 1 to 12. 

32. A chip, comprising: a processor, wherein the processor is configured to call and run a 

computer program from a memory, enabling a device in which the chip is installed to perform 5 

the method of claim 13 or 14. 

33. A computer readable storage medium, configured to store a computer program, 

wherein the computer program enables a computer to perform the method of any one of claims 

1 to 12. 

34. A computer readable storage medium, configured to store a computer program, 10 

wherein the computer program enables a computer to perform the method of claim 13 or 14. 

35. A computer program product, comprising computer program instructions, wherein the 

computer program instructions enable a computer to perform the method of any one of claims 1 

to 12. 

36. A computer program product, comprising computer program instructions, wherein the 15 

computer program instructions enable a computer to perform the method of claim 13 or 14. 

37. A computer program, wherein the computer program enables a computer to perform 

the method of any one of claims 1 to 12. 

38. A computer program, wherein the computer program enable a computer to perform the 

method of claim 13 or 14. 20 

39. A communication system, comprising the terminal device of any one of claims 15 to 

26 and the network device of claim 27 or 28. 




