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2-STEP RANDOM ACCESS METHOD AND DEVICE FOR 

UNLICENSED BAND 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application claims priority to Chinese Patent Application No. 201910731201.1, 

filed with the China National Intellectual Property Administration on August 8, 5 

2019 and entitled "2-STEP RANDOM ACCESS METHOD AND DEVICE FOR 

UNLICENSED BAND", which is incorporated herein by reference in its entirety. 

TECHNICAL FIELD 

[0001] Embodiments of this disclosure relate to the field of communications, 

and in particular, to a 2-step random access method and device for an unlicensed 10 

band. 

BACKGROUND 

[0002] An unlicensed band is one of effective ways to overcome shortage of 

spectrum resources in a mobile communications network. Extending new radio 

(New Radio, NR) technology on licensed bands to unlicensed bands can improve 15 

capacity and performance of a system. NR has introduced the 2-step random access 

procedure (or referred to as 2-step RACH). However, how a terminal device 

initiates 2-step RACH on an unlicensed band is a technical problem that needs to be 

resolved urgently in related technology. 
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SUMMARY 

[0003] Embodiments of this disclosure provide a 2-step random access method 

and device for an unlicensed band, to provide a solution to random access for an 

unlicensed band in an NR system. 

[0004] According to a first aspect, a 2-step random access method for an 5 

unlicensed band is provided, where the method is performed by a terminal device, 

and the method includes: 

determining, based on a listen-before-talk (listen before talk, LBT) 

detection result, whether to send an msgA and whether to update a power ramping 

counter for the msgA, where the power ramping counter is used to determine 10 

transmission power for the msgA, and the msgA includes a physical random access 

channel (Physical Random Access Channel, PRACH) and a physical uplink shared 

channel (Physical Uplink Shared Channel, PUSCH); and 

determining, based on a sending status of the msgA, whether to update a 

transmission counter for the msgA. 15 

[0005] According to a second aspect, a terminal device is provided, where the 

terminal device includes: 

a sending module, configured to determine, based on an LBT detection 

result, whether to send an msgA; and 

a processing module, configured to determine, based on the LBT 20 

detection result, whether to update a power ramping counter for the msgA, where the 

power ramping counter is used to determine transmission power for the msgA, and 

the msgA includes a PRACH and a PUSCH, where 

the processing module is further configured to determine, based on a 

sending status of the msgA, whether to update a transmission counter for the msgA. 25 

[0006] According to a third aspect, a terminal device is provided, where the 

terminal device includes a processor, a memory, and a computer program stored in 

the memory and capable of running on the processor, where when the computer 
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program is executed by the processor, the steps of the 2-step random access method 

for an unlicensed band according to the first aspect are implemented. 

[0007] According to a fourth aspect, a computer-readable storage medium is 

provided, where the computer-readable storage medium stores a computer program, 

and when the computer program is executed by a processor, the steps of the 2-step 5 

random access method for an unlicensed band according to the first aspect are 

implemented. 

[0008] In the embodiments of this disclosure, the terminal device determines, 

based on the LBT detection result on the unlicensed band, whether to send the 

msgA and whether to update the power ramping counter for the msgA, and 10 

determines, based on the sending status of the msgA, whether to update the 

transmission counter for the msgA. The embodiments of this disclosure provide a 

solution to the 2-step random access for the unlicensed band in the NR system, to 

improve utilization of spectrums in the NR system and improve communication 

efficiency. 15 

BRIEF DESCRIPTION OF DRAWINGS 

[0009] The accompanying drawings described herein are intended for a further 

understanding of this disclosure and constitute a part of this disclosure. Example 

embodiments of this disclosure and descriptions thereof are intended to explain this 

disclosure, and do not constitute any inappropriate limitation on this disclosure. In 20 

the accompanying drawings: 

[0010] FIG. 1 is a schematic flowchart of a 2-step random access method for an 

unlicensed band according to an embodiment of this disclosure; 

[0011] FIG. 2 is a schematic structural diagram of a terminal device according 

to an embodiment of this disclosure; and 25 

[0012] FIG. 3 is a schematic structural diagram of a terminal device according 

to another embodiment of this disclosure. 
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DESCRIPTION OF EMBODIMENTS 

[0013] To make the purpose, technical solutions, and advantages of this 

disclosure clearer, the following describes the technical solutions of this disclosure 

clearly and completely with reference to specific embodiments of this disclosure 

and corresponding accompanying drawings. Apparently, the described 5 

embodiments are merely some rather than all of the embodiments of this disclosure. 

All other embodiments obtained by a person of ordinary skill in the art based on the 

embodiments of this disclosure without creative efforts shall fall within the 

protection scope of this disclosure. "A and/or B" in the embodiments of this 

specification means at least one of A and B. 10 

[0014] It should be understood that, the technical solutions in the embodiments 

of this disclosure may be applied to various communications systems, such as a 

long term evolution (Long Term Evolution, LTE) system, an LTE frequency 

division duplex (Frequency Division Duplex, FDD) system, an LTE time division 

duplex (Time Division Duplex, TDD) system, universal mobile 15 

telecommunications system (Universal Mobile Telecommunication System, UMTS), 

a worldwide interoperability for microwave access (Worldwide Interoperability for 

Microwave Access, WiMAX) communications system, a 5G system or in other 

words, a new radio (New Radio, NR) system, or a later evolved communications 

system. 20 

[0015] In the embodiments of this disclosure, a terminal device may include but 

is not limited to a mobile station (Mobile Station, MS), a mobile terminal (Mobile 

Terminal), a mobile phone (Mobile Telephone), user equipment (User Equipment, 

UE), a handset (handset), portable equipment (portable equipment), a vehicle 

(vehicle), and the like. The terminal device may communicate with one or more 25 

core networks by using a radio access network (Radio Access Network, RAN). For 

example, the terminal device may be a mobile phone (or referred to as a "cellular" 

phone), or a computer having a wireless communication function. The terminal 
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device may alternatively be a portable, pocket-sized, handheld, computer built-in, 

or in-vehicle mobile apparatus. 

[0016] As shown in FIG. 1, an embodiment of this disclosure provides a 2-step 

random access method 100 for an unlicensed band. The method can be performed 

by a terminal device and includes the following steps. 5 

[0017] S102. Determine, based on an LBT detection result, whether to send an 

msgA and whether to update a power ramping counter (power ramping counter) for 

the msgA. 

[0018] Before sending the msgA on an unlicensed band in NR, the terminal 

device needs to perform LBT. Specifically, the terminal device can perform clear 10 

channel assess (Clear Channel Assess, CCA) or extended clear channel assess 

(extended Clear Channel Assess, eCCA) on an unlicensed band to monitor a 

channel, that is, to perform energy detection (Energy Detection, ED). When energy 

is less than a specified threshold, the channel is determined to be clear, that is, the 

channel passes LBT detection and then the msgA can start being sent; or when the 15 

energy is greater than or equal to the threshold, the channel is determined to be busy, 

that is, the channel fails LBT detection and the msgA cannot be sent. 

[0019] The msgA in this step includes a PRACH and a PUSCH. Before this 

step, LBT detection can be performed on the PRACH and the PUSCH separately. 

This step can be implemented as follows (certainly, this is not limited to the 20 

following example): 

[0020] If the PRACH passes LBT detection and other additional conditions are 

met, the PRACH can be sent; or conversely, if the PRACH fails LBT detection 

and/or the additional conditions are not met, the PRACH is not sent; and  

if the PUSCH passes LBT detection and other additional conditions are 25 

met, the PUSCH can be sent; or conversely, if the PUSCH fails LBT detection 

and/or the additional conditions are not met, the PUSCH is not sent. 

[0021] Whether to update the power ramping counter for the msgA mentioned 

in this step includes two cases: 1. Update a count on the power ramping counter, 

that is, add 1 (plus 1) to the count on the power ramping counter; 2. keep the count 30 
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on the power ramping counter unchanged, that is, suspend the count on the power 

ramping counter. 

[0022] Certainly, adding 1 to the count on the power ramping counter is a 

simplest implementation, and another counting unit such as 2 or 3 can also be 

added to the count on the power ramping counter. A specific to-be-added value can 5 

be specified in a protocol in advance. 

[0023] In this embodiment, the PRACH and the PUSCH can share one power 

ramping counter, or certainly, can use different power ramping counters. 

[0024] If the PRACH and the PUSCH shares one power ramping counter, this 

step is implemented as follows: 10 

[0025] If at least one of the PRACH and the PUSCH passes LBT detection, an 

operation of adding 1 can be performed on the shared power ramping counter; or if 

both the PRACH and the PUSCH fail LBT detection, the shared power ramping 

counter can be suspended. 

[0026] For another example, if the PRACH and the PUSCH use different power 15 

ramping counters, this step is implemented as follows: 

[0027] If the PRACH passes LBT detection, an operation of adding 1 is 

performed on the power ramping counter for the PRACH; or if the PRACH fails 

LBT detection, the power ramping counter for the PRACH is suspended; and if the 

PUSCH passes LBT detection, an operation of adding 1 is performed on the power 20 

ramping counter for the PUSCH; or if the PUSCH fails LBT detection, the power 

ramping counter for the PUSCH is suspended. 

[0028] S104. Determine, based on a sending status of the msgA, whether to 

update a transmission counter (transmission counter) for the msgA. 

[0029] The sending status of the msgA mentioned in the embodiments of this 25 

specification includes whether to send the PRACH and whether to send the PUSCH, 

or certainly, can also include some cases after the msgA is sent, for example, 

whether an msgB receiving window expires, whether contention resolution 

succeeds, or the like. 
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[0030] Generally, the msgB receiving window is initiated only after the msgA is 

sent, and whether contention resolution succeeds can be determined only after the 

msgA (for example, the PUSCH) is sent. Therefore, the sending status of the msgA 

mentioned in the embodiments of this specification includes two cases: the msgB 

receiving window expires and contention resolution fails. 5 

[0031] Whether to update the transmission counter for the msgA mentioned in 

this step includes two cases: 1. Update a count on the transmission counter, that is, 

add 1 to the count on the transmission counter; 2. keep the count on the 

transmission counter unchanged, that is, suspend the count on the transmission 

counter. 10 

[0032] As mentioned above, the msgA includes the PRACH and the PUSCH. In 

this embodiment, the PRACH and the PUSCH can share one transmission counter, 

or can use different transmission counters. 

[0033] Specifically, for example, when the PRACH and the PUSCH share one 

transmission counter: 15 

if at least one of the PRACH and the PUSCH is sent, an operation of 

adding 1 can be performed on the shared transmission counter; or if neither the 

PRACH nor the PUSCH is sent, the shared transmission counter can be suspended. 

[0034] For another example, when the PRACH and the PUSCH use different 

transmission counters: 20 

if the PRACH is sent, an operation of adding 1 can be performed on the 

transmission counter for the PRACH; or if the PRACH is not sent, the transmission 

counter for the PRACH is suspended; and if the PUSCH is sent, an operation of 

adding 1 can be performed on the transmission counter for the PUSCH; or if the 

PUSCH is not sent, the transmission counter for the PUSCH is suspended. 25 

[0035] Based on the 2-step random access method for the unlicensed band 

provided in this embodiment of this disclosure, the terminal device determines, 

based on the LBT detection result on the unlicensed band, whether to send the 

msgA and whether to update the power ramping counter for the msgA, and 

determines, based on the sending status of the msgA, whether to update the 30 
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transmission counter for the msgA. This embodiment of this disclosure provides a 

solution to the 2-step random access for the unlicensed band in the NR system, to 

improve utilization of spectrums in the NR system and improve communication 

efficiency. 

[0036] The power ramping counter mentioned in the embodiments of this 5 

specification can be used to determine transmission power for the msgA. The 

following uses an example in which the PRACH and the PUSCH use different 

power ramping counters, to briefly describe a process of determining transmission 

power for the PRACH. 

[0037] Transmission power for a PRACH preamble can be calculated according 10 

to the following formula: 

preambleReceivedTargetPower + DELTA_PREAMBLE + 

(PREAMBLE_POWER_RAMPING_COUNTER – 1) × 

PREAMBLE_POWER_RAMPING_STEP. 

[0038] In the foregoing formula, preambleReceivedTargetPower is target 15 

received power for the PRACH preamble; DELTA_PREAMBLE is a downlink path 

loss; PREAMBLE_POWER_RAMPING_COUNTER is a count on the power 

ramping counter for the PRACH, and has an initial value of 1; and 

PREAMBLE_POWER_RAMPING_STEP is a power ramping range. 

[0039] The foregoing uses the example in which the PRACH and the PUSCH 20 

use different power ramping counters, to describe how to calculate the transmission 

power for the PRACH. Certainly, how to calculate transmission power for the 

PUSCH when the PRACH and the PUSCH use different power ramping counters 

and how to calculate transmission power for the PRACH and the PUSCH when the 

PRACH and the PUSCH share one power ramping counter are similar to the 25 

foregoing calculation process. Details are not described herein. 

[0040] The transmission counter and the power ramping counter for the msgA 

mentioned in the foregoing embodiment include the following cases: 

[0041] Optionally, the PRACH for the msgA and the PUSCH for the msgA 

share one transmission counter and one power ramping counter; 30 
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the PRACH for the msgA and the PUSCH for the msgA use different 

transmission counters, but share one power ramping counter; 

the PRACH for the msgA and the PUSCH for the msgA share one 

transmission counter, but use different power ramping counters; or 

the PRACH for the msgA and the PUSCH for the msgA use different 5 

transmission counters and different power ramping counters. 

[0042] With reference to several specific embodiments, the following describes 

in detail the 2-step random access method for the unlicensed band provided in the 

embodiments of this disclosure. All the following embodiments describe a 2-step 

RACH for an unlicensed band. 10 

[0043] Embodiment 1 

[0044] In Embodiment 1, the PRACH for the msgA and the PUSCH for the 

msgA share one transmission counter and one power ramping counter. Embodiment 

1 is divided into two sub-embodiments for description. 

[0045] Sub-embodiment 1 15 

[0046] If the PRACH for the msgA fails LBT detection and the PUSCH for the 

msgA fails LBT detection, a physical layer sends an LBT failure indication to a 

higher layer, to indicate that the PRACH and the PUSCH cannot be sent due to the 

LBT failure. 

[0047] After receiving the foregoing LBT failure indication, the higher layer 20 

directly suspends the foregoing shared power ramping counter. 

[0048] In this embodiment, a terminal device does not send the PRACH or the 

PUSCH. The terminal device considers that the MsgB is not successfully received 

and directly suspends a transmission counter. 

[0049] It should be noted that the msgB mentioned in the embodiments of this 25 

specification may specifically be a message sent by a network device to the 

terminal device in a 2-step RACH, and may include at least one of a random access 

response message and a contention resolution identifier. 
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[0050] Optionally, the terminal device may further determine, based on the 

number of LBT detection failures of the PRACH and/or the PUSCH, whether to 

terminate a current random access procedure. 

[0051] If yes, that is, it is determined that the current random access procedure 

is to be terminated, LBT failure recovery can be performed; or 5 

if no, that is, the current random access procedure is not to be terminated, 

preparation for the next random access continues. For example, a resource selection 

procedure in the next random access procedure is performed, and the resource 

mentioned herein includes at least one of the following: a random access channel 

type (RACH type) such as a 2-step RACH or a 4-step RACH, an uplink carrier (UL 10 

carrier), a bandwidth part (Bandwidth Part, BWP), a synchronization signal block 

SSB (SS/PBCH block), a random access preamble group (Preamble group), a 

random access preamble (preamble), a random access channel occasion (Random 

Access Channel Occasion, RO), a PUSCH configuration for the msgA, and the like. 

[0052] Sub-embodiment 2 15 

[0053] If at least one of the PRACH and the PUSCH passes LBT detection, a 

physical layer sends an LBT indication to a higher layer. The LBT indication 

includes at least one of an LBT success indication of the PRACH and an LBT 

success indication of the PUSCH. 

[0054] After the higher layer receives the LBT indication from the physical 20 

layer, if an additional condition is met, the higher layer performs an operation of 

adding 1 on the power ramping counter. For example, the additional condition 

herein includes: a count on the power ramping counter does not reach a maximum 

value, and so on. 

[0055] Optionally, in this embodiment, if the higher layer receives the LBT 25 

success indication of the PRACH for the msgA, it may prepare to send the PRACH 

for the msgA. 

[0056] Optionally, in this embodiment, if the higher layer receives the LBT 

success indication of the PUSCH for the msgA and also receives an uplink grant for 

the PUSCH for the msgA, it may prepare to send the PUSCH for the msgA. 30 
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[0057] In this embodiment, after at least one of the PRACH and the PUSCH is 

sent, the terminal device can further initiate an msgB receiving window. 

[0058] In this embodiment, if the msgB receiving window expires and/or 

contention resolution fails, an operation of adding 1 is performed on the foregoing 

shared transmission counter. 5 

[0059] Embodiment 2 

[0060] In Embodiment 2, the PRACH for the msgA and the PUSCH for the 

msgA use different transmission counters, but share one power ramping counter. 

Embodiment 2 is divided into four sub-embodiments for description. 

[0061] Sub-embodiment 1 10 

[0062] If the PRACH for the msgA fails LBT detection, neither the PRACH nor 

the PUSCH is to be sent, regardless of whether the PUSCH for the msgA passes or 

fails LBT detection. 

[0063] Specifically, the physical layer sends an LBT indication to a higher layer. 

The LBT indication includes an LBT failure indication of the PRACH, and 15 

certainly, can also include an LBT failure indication of the PUSCH or an LBT 

success indication of the PUSCH. 

[0064] After receiving the foregoing LBT indication, the higher layer directly 

suspends the power ramping counter. 

[0065] In this embodiment, the terminal device considers that the msgB is not 20 

successfully received, the transmission counter for the PRACH is directly 

suspended; and the transmission counter for the PUSCH is suspended. 

[0066] Optionally, the terminal device may further determine, based on the 

number of LBT detection failures of the PRACH and/or the PUSCH, whether to 

terminate a current random access procedure: 25 

[0067] If yes, that is, it is determined that the current random access procedure 

is to be terminated, LBT failure recovery can be performed; or 

if no, that is, the current random access procedure is not to be terminated, 

preparation for the next random access continues, for example, a resource selection 

procedure in the next random access procedure is performed. 30 
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[0068] The determining, based on the number of LBT detection failures of the 

PRACH and/or the PUSCH, whether to terminate a current random access 

procedure specifically includes: for example, the current random access procedure 

can be terminated if the number of LBT detection failures of the PRACH reaches a 

preset threshold, the number of LBT detection failures of the PUSCH reaches a 5 

preset threshold, or a larger one of the number of LBT detection failures of the 

PRACH and the number of LBT detection failures of the PUSCH reaches a preset 

threshold; or for another example, the current random access procedure may not be 

terminated if the number of LBT detection failures of the PRACH does not reach a 

preset threshold and the number of LBT detection failures of the PUSCH reaches a 10 

preset threshold. 

[0069] Sub-embodiment 2 

[0070] The PRACH for the msgA passes LBT detection, but the PUSCH for the 

msgA fails LBT detection. 

[0071] In this embodiment, the physical layer sends an LBT indication to a 15 

higher layer. The LBT indication can include an LBT success indication of the 

PRACH and an LBT failure indication of the PUSCH. 

[0072] After the higher layer receives the LBT indication, if an additional 

condition is met, an operation of adding 1 can be performed on the shared power 

ramping counter. 20 

[0073] Optionally, when the higher layer receives the LBT success indication of 

the PRACH, it may prepare to send the PRACH for the msgA; or when the higher 

layer receives the LBT failure indication of the PUSCH, it does not send the 

PUSCH for the msgA. 

[0074] Optionally, after sending the PRACH, the terminal device can further 25 

initiate an msgB or msg2 receiving window. 

[0075] The msg2 receiving window mentioned in the embodiments of this 

specification may be a time window for receiving a random access response 

message, and may be specifically an RAR time window used in the 4-step RACH. 
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[0076] For a terminal device in a connected state, if the PUSCH for the msgA 

includes a cell-radio network temporary identifier (Cell-Radio Network Temporary 

Identifier, C-RNTI) media access control control element MAC CE, during 

operation of the msgB or msg2 receiving window, the terminal device can only 

monitor a physical downlink control channel (Physical Downlink Control Channel, 5 

PDCCH) scrambled by the random access-radio network transmission identifier 

(Random Access-Radio Network Transmission Identifier, RA-RNTI), but does not 

monitor a PDCCH scrambled by the C-RNTI, or ignores the PDCCH scrambled by 

the C-RNTI. 

[0077] In an embodiment, if the msgB or msg2 receiving window expires 10 

and/or contention resolution fails, an operation of adding 1 is performed on the 

transmission counter for the PRACH, and the transmission counter for the PUSCH 

is suspended. 

[0078] In another embodiment, in a case that the terminal device falls back to 

the 4-step random access procedure and sends the PUSCH, if the contention 15 

resolution fails, an operation of adding 1 is performed on the transmission counter 

for the PRACH, and an operation of adding 1 is performed on the transmission 

counter for the PUSCH. 

[0079] Optionally, in this embodiment, if at least one of the following is met, 

the physical layer sends indication information to a higher layer, where the 20 

indication information is used to indicate a random access problem: 

a count on the transmission counter for the PRACH reaches a first 

threshold; 

a count on the transmission counter for the PUSCH reaches a second 

threshold; or 25 

a larger one of a count on the transmission counter for the PRACH and a 

count on the transmission counter for the PUSCH reaches a third threshold. 

[0080] Sub-embodiment 3 

[0081] The PRACH for the msgA fails LBT detection, but the PUSCH for the 

msgA passes LBT detection. 30 
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[0082] In this embodiment, the physical layer sends an LBT indication to a 

higher layer. The LBT indication includes an LBT failure indication of the PRACH 

and an LBT success indication of the PUSCH. 

[0083] After the higher layer receives the LBT indication, if an additional 

condition is met, an operation of adding 1 can be performed on the shared power 5 

ramping counter. 

[0084] Optionally, if the higher layer receives the LBT success indication of the 

PUSCH and an uplink grant for the PUSCH for the msgA, it may prepare to send 

the PUSCH for the msgA. If the higher layer receives the LBT failure indication of 

the PRACH, it does not send the PRACH for the msgA. 10 

[0085] Optionally, after sending the PUSCH for the msgA, the terminal device 

can further initiate an msgB receiving window. 

[0086] If the msgB receiving window expires and/or contention resolution fails, 

the transmission counter for the PRACH is suspended, and an operation of adding 1 

is performed on the transmission counter for the PUSCH. 15 

[0087] Optionally, in this embodiment, if at least one of the following is met, 

the physical layer sends indication information to a higher layer, where the 

indication information is used to indicate a random access problem: 

a count on the transmission counter for the PRACH reaches a first 

threshold; 20 

a count on the transmission counter for the PUSCH reaches a second 

threshold; or 

a larger one of a count on the transmission counter for the PRACH and a 

count on the transmission counter for the PUSCH reaches a third threshold. 

[0088] Sub-embodiment 4 25 

[0089] The PRACH for the msgA passes LBT detection, and the PUSCH for 

the msgA passes LBT detection. 

[0090] The physical layer sends an LBT indication to a higher layer. The LBT 

indication includes an LBT success indication of the PRACH and an LBT success 

indication of the PUSCH. 30 
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[0091] After the higher layer receives the LBT indication from the physical 

layer, if an additional condition is met, the higher layer performs an operation of 

adding 1 on the power ramping counter. For example, the additional condition 

herein includes: a count on the power ramping counter does not reach a maximum 

value, and so on. 5 

[0092] Optionally, in this embodiment, if the higher layer receives the LBT 

success indication of the PRACH for the msgA, it may prepare to send the PRACH 

for the msgA. 

[0093] Optionally, in this embodiment, if the higher layer receives the LBT 

success indication of the PUSCH for the msgA and also receives an uplink grant for 10 

the PUSCH for the msgA, it may prepare to send the PUSCH for the msgA. 

[0094] In this embodiment, after the PRACH and the PUSCH are sent, the 

terminal device can further initiate an msgB receiving window. 

[0095] In this embodiment, if the msgB receiving window expires and/or 

contention resolution fails, an operation of adding 1 is performed on the 15 

transmission counter for the PRACH, and an operation of adding 1 is performed on 

the transmission counter for the PUSCH. 

[0096] Optionally, in this embodiment, if at least one of the following is met, 

the physical layer sends indication information to a higher layer, where the 

indication information is used to indicate a random access problem: 20 

a count on the transmission counter for the PRACH reaches a first 

threshold; 

a count on the transmission counter for the PUSCH reaches a second 

threshold; or 

a larger one of a count on the transmission counter for the PRACH and a 25 

count on the transmission counter for the PUSCH reaches a third threshold. 

[0097] Embodiment 3 

[0098] In Embodiment 3, the PRACH for the msgA and the PUSCH for the 

msgA share one transmission counter but use different power ramping counters. 

Embodiment 3 is divided into four sub-embodiments for description. 30 
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[0099] Sub-embodiment 1 

[00100] If the PRACH for the msgA fails LBT detection, neither the PRACH nor 

the PUSCH is to be sent, regardless of whether the PUSCH for the msgA passes or 

fails LBT detection. 

[00101] Specifically, the physical layer sends an LBT indication to a higher layer. 5 

The LBT indication includes an LBT failure indication of the PRACH, and 

certainly, can also include an LBT failure indication of the PUSCH or an LBT 

success indication of the PUSCH. 

[00102] After receiving the LBT failure indication of the PRACH, the higher 

layer directly suspends the power ramping counter for the PRACH; or after 10 

receiving the LBT failure indication of the PUSCH or the LBT success indication 

of the PUSCH, the higher layer suspends the power ramping counter for the 

PUSCH. 

[00103] In this embodiment, the terminal device considers that the msgB is not 

successfully received, and directly suspends the shared transmission counter. 15 

[00104] Optionally, the terminal device may further determine, based on the 

number of LBT detection failures of the PRACH and/or the PUSCH, whether to 

terminate a current random access procedure. 

[00105] If yes, that is, it is determined that the current random access procedure 

is to be terminated, LBT failure recovery can be performed; or 20 

if no, that is, the current random access procedure is not to be terminated, 

preparation for the next random access continues, for example, a resource selection 

procedure in the next random access procedure is performed. 

[00106] Sub-embodiment 2 

[00107] The PRACH for the msgA passes LBT detection, but the PUSCH for the 25 

msgA fails LBT detection. 

[00108] In this embodiment, the physical layer sends an LBT indication to a 

higher layer. The LBT indication includes an LBT success indication of the 

PRACH and an LBT failure indication of the PUSCH. 
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[00109] After the higher layer receives the LBT success indication of the 

PRACH, if an additional condition is met, an operation of adding 1 can be 

performed on the power ramping counter for the PRACH; or after the higher layer 

receives the LBT failure indication of the PUSCH, the power ramping counter for 

the PUSCH is suspended. 5 

[00110] Optionally, when the higher layer receives the LBT success indication of 

the PRACH, it may prepare to send the PRACH for the msgA; or when the higher 

layer receives the LBT failure indication of the PUSCH, it does not send the 

PUSCH for the msgA. 

[00111] Optionally, after sending the PRACH, the terminal device can further 10 

initiate an msgB or msg2 receiving window. 

[00112] If the PUSCH for the msgA includes a C-RNTI MAC CE, during 

operation of the msgB or msg2 receiving window, the terminal device can only 

monitor a PDCCH scrambled by the RA-RNTI, but does not monitor a PDCCH 

scrambled by the C-RNTI, or in other words, ignores the PDCCH scrambled by the 15 

C-RNTI. 

[00113] If the msgB or msg2 receiving window expires and/or contention 

resolution fails, an operation of adding 1 is performed on the shared transmission 

counter. Certainly, in this embodiment, the terminal device can fall back to the 

4-step random access procedure and has sent the PUSCH. 20 

[00114] Sub-embodiment 3 

[00115] The PRACH for the msgA fails LBT detection, but the PUSCH for the 

msgA passes LBT detection. 

[00116] In this embodiment, the physical layer sends an LBT indication to a 

higher layer. The LBT indication includes an LBT failure indication of the PRACH 25 

and an LBT success indication of the PUSCH. 

[00117] After the higher layer receives the LBT failure indication of the PRACH, 

the power ramping counter for the PRACH can be suspended; or after the higher 

layer receives the LBT success indication of the PUSCH, if an additional condition 
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is met, an operation of adding 1 can be performed on the power ramping counter for 

the PUSCH. 

[00118] Optionally, if the higher layer receives the LBT success indication of the 

PUSCH and an uplink grant for the PUSCH for the msgA, it may prepare to send 

the PUSCH for the msgA. If the higher layer receives the LBT failure indication of 5 

the PRACH, it does not send the PRACH for the msgA. 

[00119] Optionally, after sending the PUSCH for the msgA, the terminal device 

can further initiate an msgB receiving window. 

[00120] If the msgB receiving window expires and/or contention resolution fails, 

an operation of adding 1 is performed on the shared transmission counter. 10 

[00121] Sub-embodiment 4 

[00122] The PRACH for the msgA passes LBT detection, and the PUSCH for 

the msgA passes LBT detection. 

[00123] The physical layer sends an LBT indication to a higher layer. The LBT 

indication includes an LBT success indication of the PRACH and an LBT success 15 

indication of the PUSCH. 

[00124] After the higher layer receives the LBT indication from the physical 

layer, if an additional condition is met, the higher layer performs an operation of 

adding 1 on the power ramping counter for the PRACH, and performs an operation 

of adding 1 on the power ramping counter for the PUSCH. 20 

[00125] Optionally, in this embodiment, if the higher layer receives the LBT 

success indication of the PRACH for the msgA, it may prepare to send the PRACH 

for the msgA. 

[00126] Optionally, in this embodiment, if the higher layer receives the LBT 

success indication of the PUSCH for the msgA and also receives an uplink grant for 25 

the PUSCH for the msgA, it may prepare to send the PUSCH for the msgA. 

[00127] In this embodiment, after the PRACH and the PUSCH are sent, the 

terminal device can further initiate an msgB receiving window. 

[00128] In this embodiment, if the msgB receiving window expires and/or 

contention resolution fails, an operation of adding 1 is performed on the 30 
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transmission counter for the PRACH, and an operation of adding 1 is performed on 

the transmission counter for the PUSCH. 

[00129] Embodiment 4 

[00130] In Embodiment 4, the PRACH for the msgA and the PUSCH for the 

msgA use different transmission counters and different power ramping counters. 5 

Embodiment 4 is divided into five sub-embodiments for description. 

[00131] Sub-embodiment 1 

[00132] If the PRACH for the msgA fails LBT detection, neither the PRACH nor 

the PUSCH is to be sent, regardless of whether the PUSCH for the msgA passes or 

fails LBT detection. 10 

[00133] Specifically, the physical layer sends an LBT indication to a higher layer. 

The LBT indication includes an LBT failure indication of the PRACH, and 

certainly, can also include an LBT failure indication of the PUSCH or an LBT 

success indication of the PUSCH. 

[00134] After receiving the LBT failure indication of the PRACH, the higher 15 

layer directly suspends the power ramping counter for the PRACH; or after 

receiving the LBT failure indication of the PUSCH or the LBT success indication 

of the PUSCH, the higher layer suspends the power ramping counter for the 

PUSCH. 

[00135] In this embodiment, the terminal device considers that the msgB is not 20 

successfully received, the transmission counter for the PRACH is directly 

suspended; and the transmission counter for the PUSCH is suspended. 

[00136] Optionally, the terminal device may further determine, based on the 

number of LBT detection failures of the PRACH and/or the PUSCH, whether to 

terminate a current random access procedure. 25 

[00137] If yes, that is, it is determined that the current random access procedure 

is to be terminated, LBT failure recovery can be performed; or 

if no, that is, the current random access procedure is not to be terminated, 

preparation for the next random access continues, for example, a resource selection 

procedure in the next random access procedure is performed. 30 
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[00138] Sub-embodiment 2 

[00139] The PRACH for the msgA passes LBT detection, but the PUSCH for the 

msgA fails LBT detection. 

[00140] In this embodiment, the physical layer sends an LBT indication to a 

higher layer. The LBT indication includes an LBT success indication of the 5 

PRACH and an LBT failure indication of the PUSCH. 

[00141] After the higher layer receives the LBT success indication of the 

PRACH, if an additional condition is met, an operation of adding 1 can be 

performed on the power ramping counter for the PRACH; or after the higher layer 

receives the LBT failure indication of the PUSCH, the power ramping counter for 10 

the PUSCH is suspended. 

[00142] Optionally, when the higher layer receives the LBT success indication of 

the PRACH, it may prepare to send the PRACH for the msgA; or when the higher 

layer receives the LBT failure indication of the PUSCH, it does not send the 

PUSCH for the msgA. 15 

[00143] Optionally, after sending the PRACH, the terminal device can further 

initiate an msgB or msg2 receiving window. 

[00144] If the PUSCH for the msgA includes a C-RNTI MAC CE, during 

operation of the msgB or msg2 receiving window, the terminal device can only 

monitor a PDCCH scrambled by the RA-RNTI, but does not monitor a PDCCH 20 

scrambled by the C-RNTI, or in other words, ignores the PDCCH scrambled by the 

C-RNTI. 

[00145] In an embodiment, if the msgB or msg2 receiving window expires 

and/or contention resolution fails, an operation of adding 1 is performed on the 

transmission counter for the PRACH, and the transmission counter for the PUSCH 25 

is suspended. 

[00146] In another embodiment, in a case that the terminal device falls back to 

the 4-step random access procedure and sends the PUSCH, if the contention 

resolution fails, an operation of adding 1 is performed on the transmission counter 
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for the PRACH, and an operation of adding 1 is performed on the transmission 

counter for the PUSCH. 

[00147] Optionally, in this embodiment, if at least one of the following is met, 

the physical layer sends indication information to a higher layer, where the 

indication information is used to indicate a random access problem: 5 

a count on the transmission counter for the PRACH reaches a first 

threshold; 

a count on the transmission counter for the PUSCH reaches a second 

threshold; or 

a larger one of a count on the transmission counter for the PRACH and a 10 

count on the transmission counter for the PUSCH reaches a third threshold. 

[00148] Sub-embodiment 3 

[00149] The PRACH for the msgA passes LBT detection, but the PUSCH for the 

msgA fails LBT detection. 

[00150] In this embodiment, the physical layer sends an LBT indication to a 15 

higher layer. The LBT indication includes an LBT success indication of the 

PRACH and an LBT failure indication of the PUSCH. 

[00151] After the higher layer receives the LBT success indication of the 

PRACH, if an additional condition is met, an operation of adding 1 can be 

performed on the power ramping counter for the PRACH; or after the higher layer 20 

receives the LBT failure indication of the PUSCH, an operation of adding 1 can 

also be performed on the power ramping counter for the PUSCH. 

[00152] Optionally, when the higher layer receives the LBT success indication of 

the PRACH, it may prepare to send the PRACH for the msgA; or when the higher 

layer receives the LBT failure indication of the PUSCH, it does not send the 25 

PUSCH for the msgA. 

[00153] Optionally, after sending the PRACH, the terminal device can further 

initiate an msgB or msg2 receiving window. 

[00154] If the PUSCH for the msgA includes a C-RNTI MAC CE, during 

operation of the msgB or msg2 receiving window, the terminal device can only 30 
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monitor a PDCCH scrambled by the RA-RNTI, but does not monitor a PDCCH 

scrambled by the C-RNTI, or in other words, ignores the PDCCH scrambled by the 

C-RNTI. 

[00155] In an embodiment, if the msgB or msg2 receiving window expires 

and/or contention resolution fails, an operation of adding 1 is performed on the 5 

transmission counter for the PRACH, and the transmission counter for the PUSCH 

is suspended. 

[00156] In another embodiment, in a case that the terminal device falls back to 

the 4-step random access procedure and sends the PUSCH, if the contention 

resolution fails, an operation of adding 1 is performed on the transmission counter 10 

for the PRACH, and an operation of adding 1 is performed on the transmission 

counter for the PUSCH. 

[00157] Optionally, in this embodiment, if at least one of the following is met, 

the physical layer sends indication information to a higher layer, where the 

indication information is used to indicate a random access problem: 15 

a count on the transmission counter for the PRACH reaches a first 

threshold; 

a count on the transmission counter for the PUSCH reaches a second 

threshold; or 

a larger one of a count on the transmission counter for the PRACH and a 20 

count on the transmission counter for the PUSCH reaches a third threshold. 

[00158] Sub-embodiment 4 

[00159] The PRACH for the msgA fails LBT detection, but the PUSCH for the 

msgA passes LBT detection. 

[00160] In this embodiment, the physical layer sends an LBT indication to a 25 

higher layer. The LBT indication includes an LBT failure indication of the PRACH 

and an LBT success indication of the PUSCH. 

[00161] After the higher layer receives the LBT failure indication of the PRACH, 

the power ramping counter for the PRACH can be suspended; or if the higher layer 

receives the LBT success indication of the PUSCH, and an additional condition is 30 
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met, an operation of adding 1 can be performed on the power ramping counter for 

the PUSCH. 

[00162] Optionally, if the higher layer receives the LBT success indication of the 

PUSCH and an uplink grant for the PUSCH for the msgA, it may prepare to send 

the PUSCH for the msgA. If the higher layer receives the LBT failure indication of 5 

the PRACH, it does not send the PRACH for the msgA. 

[00163] Optionally, after sending the PUSCH for the msgA, the terminal device 

can further initiate an msgB receiving window. 

[00164] If the msgB receiving window expires and/or contention resolution fails, 

the transmission counter for the PRACH is suspended, and an operation of adding 1 10 

is performed on the transmission counter for the PUSCH. 

[00165] Optionally, in this embodiment, if at least one of the following is met, 

the physical layer sends indication information to a higher layer, where the 

indication information is used to indicate a random access problem: 

a count on the transmission counter for the PRACH reaches a first 15 

threshold; 

a count on the transmission counter for the PUSCH reaches a second 

threshold; or 

a larger one of a count on the transmission counter for the PRACH and a 

count on the transmission counter for the PUSCH reaches a third threshold. 20 

[00166] Sub-embodiment 5 

[00167] The PRACH for the msgA passes LBT detection, and the PUSCH for 

the msgA passes LBT detection. 

[00168] The physical layer sends an LBT indication to a higher layer. The LBT 

indication includes an LBT success indication of the PRACH and an LBT success 25 

indication of the PUSCH. 

[00169] After the higher layer receives the LBT success indication of the 

PRACH from the physical layer, if an additional condition is met, the higher layer 

performs an operation of adding 1 on the power ramping counter for the PRACH. 
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For example, the additional condition herein includes: a count on the power 

ramping counter for the PRACH does not reach a maximum value, and so on. 

[00170] After the higher layer receives the LBT success indication of the 

PUSCH from the physical layer, if an additional condition is met, the higher layer 

performs an operation of adding 1 on the power ramping counter for the PUSCH. 5 

For example, the additional condition herein includes: a count on the power 

ramping counter for the PUSCH does not reach a maximum value, and so on. 

[00171] Optionally, in this embodiment, if the higher layer receives the LBT 

success indication of the PRACH for the msgA, it may prepare to send the PRACH 

for the msgA. 10 

[00172] Optionally, in this embodiment, if the higher layer receives the LBT 

success indication of the PUSCH for the msgA and also receives an uplink grant for 

the PUSCH for the msgA, it may prepare to send the PUSCH for the msgA. 

[00173] In this embodiment, after the PRACH and the PUSCH are sent, the 

terminal device can further initiate an msgB receiving window. 15 

[00174] In this embodiment, if the msgB receiving window expires and/or 

contention resolution fails, an operation of adding 1 is performed on the 

transmission counter for the PRACH, and an operation of adding 1 is performed on 

the transmission counter for the PUSCH. 

[00175] Optionally, in this embodiment, if at least one of the following is met, 20 

the physical layer sends indication information to a higher layer, where the 

indication information is used to indicate a random access problem: 

a count on the transmission counter for the PRACH reaches a first 

threshold; 

a count on the transmission counter for the PUSCH reaches a second 25 

threshold; or 

a larger one of a count on the transmission counter for the PRACH and a 

count on the transmission counter for the PUSCH reaches a third threshold. 

[00176] The 2-step random access method for an unlicensed band according to 

an embodiment of this disclosure is described above in detail with reference to FIG. 30 
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1 and specific embodiments. A terminal device according to the embodiments of 

this disclosure is described below in detail with reference to FIG. 2. 

[00177] FIG. 2 is a schematic structural diagram of a terminal device according 

to an embodiment of this disclosure. As shown in FIG. 2, the terminal device 200 

includes: 5 

a sending module 202, configured to determine, based on an LBT 

detection result, whether to send an msgA; and 

a processing module 204, configured to determine, based on the LBT 

detection result, whether to update a power ramping counter for the msgA, where the 

power ramping counter is used to determine transmission power for the msgA, and 10 

the msgA includes a PRACH and a PUSCH, where 

the processing module 204 may be further configured to determine, based 

on a sending status of the msgA, whether to update a transmission counter for the 

msgA. 

[00178] In this embodiment of this disclosure, the terminal device determines, 15 

based on the LBT detection result on the unlicensed band, whether to send the 

msgA and whether to update the power ramping counter for the msgA, and 

determines, based on the sending status of the msgA, whether to update the 

transmission counter for the msgA. This embodiment of this disclosure provides a 

solution to the 2-step random access for the unlicensed band in the NR system, to 20 

improve utilization of spectrums in the NR system and improve communication 

efficiency. 

[00179] Optionally, in an embodiment, the transmission counter for 

the msgA includes the transmission counter shared by the PRACH and the PUSCH, 

and the power ramping counter for the msgA includes the power ramping counter 25 

shared by the PRACH and the PUSCH; 

the PRACH and the PUSCH use different transmission counters, and the 

power ramping counter for the msgA includes the power ramping counter shared by 

the PRACH and the PUSCH; 
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the transmission counter for the msgA includes the transmission counter 

shared by the PRACH and the PUSCH, but different power ramping counters are 

used; or 

the PRACH and the PUSCH use different transmission counters and 

different power ramping counters. 5 

[00180] Optionally, in an embodiment, the transmission counter for the msgA 

includes the transmission counter shared by the PRACH and the PUSCH, and the 

power ramping counter for the msgA includes the power ramping counter shared by 

the PRACH and the PUSCH. The sending module 202 may be configured to: if the 

PRACH fails LBT detection and the PUSCH fails LBT detection, skip sending the 10 

PRACH and the PUSCH. 

[00181] The processing module 204 may be configured to suspend the power 

ramping counter and the transmission counter. 

[00182] Optionally, in an embodiment, the transmission counter for the msgA 

includes the transmission counter shared by the PRACH and the PUSCH, and the 15 

power ramping counter for the msgA includes the power ramping counter shared by 

the PRACH and the PUSCH. The processing module 204 may be further 

configured to: 

if the PRACH fails LBT detection and the PUSCH fails LBT detection, 

determine, based on the number of LBT detection failures of the PRACH and/or the 20 

PUSCH, whether to terminate a current random access procedure; and 

if it is determined that the current random access procedure is to be 

terminated, perform LBT failure recovery. 

[00183] Optionally, in an embodiment, the transmission counter for the msgA 

includes the transmission counter shared by the PRACH and the PUSCH, and the 25 

power ramping counter for the msgA includes the power ramping counter shared by 

the PRACH and the PUSCH. The processing module 204 may be further 

configured to: 

if at least one of the PRACH and the PUSCH passes LBT detection, 

perform an operation of adding 1 on the power ramping counter. 30 
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[00184] Optionally, in an embodiment, the sending module 202 may be 

configured to: if the PUSCH passes LBT detection, send the PUSCH and initiate an 

msgB receiving window. 

[00185] The processing module 204 may be configured to: if the msgB receiving 

window expires and/or contention resolution fails, perform an operation of adding 1 5 

on the transmission counter. 

[00186] Optionally, in an embodiment, the PRACH and the PUSCH use different 

transmission counters, and the power ramping counter for the msgA includes the 

power ramping counter shared by the PRACH and the PUSCH. The sending 

module 202 may be configured to: if the PRACH fails LBT detection, skip sending 10 

the PRACH and the PUSCH.  

[00187] The processing module 204 may be configured to suspend the power 

ramping counter, suspend the transmission counter for the PRACH, and suspend an 

operation of adding 1 on the transmission counter for the PUSCH. 

[00188] Optionally, in an embodiment, the PRACH and the PUSCH use different 15 

transmission counters, and the power ramping counter for the msgA includes the 

power ramping counter shared by the PRACH and the PUSCH. The processing 

module 204 may be configured to: 

if the PRACH fails LBT detection, determine, based on the number of 

LBT detection failures of the PRACH and/or the PUSCH, whether to terminate a 20 

current random access procedure; and 

if it is determined that the current random access procedure is to be 

terminated, perform LBT failure recovery. 

[00189] Optionally, in an embodiment, the PRACH and the PUSCH use different 

transmission counters, and the power ramping counter for the msgA includes the 25 

power ramping counter shared by the PRACH and the PUSCH. The sending 

module 202 may be configured to: if the PRACH passes LBT detection and the 

PUSCH fails LBT detection, send the PRACH and skip sending the PUSCH. 

[00190] The processing module 204 may be configured to perform an operation 

of adding 1 on the power ramping counter. 30 
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[00191] Optionally, in an embodiment, the terminal device 200 further includes a 

receiving module, and the receiving module may be configured to: 

initiate an msgB or msg2 receiving window; and 

if the PUSCH includes a cell-radio network temporary identifier C-RNTI 

media access control control element MAC CE, during operation of the msgB or 5 

msg2 receiving window, monitor a physical downlink control channel PDCCH 

scrambled by a random access-radio network transmission identifier RA-RNTI, and 

skip monitoring a PDCCH scrambled by the C-RNTI. 

[00192] Optionally, in an embodiment, the sending module 202 may be 

configured to fall back to a 4-step random access procedure, to send the PUSCH. 10 

[00193] Optionally, in an embodiment, the processing module 204 may be 

configured to: if the msgB or msg2 receiving window expires and/or contention 

resolution fails, perform an operation of adding 1 on the transmission counter for 

the PRACH, and perform an operation of adding 1 on the transmission counter for 

the PUSCH. 15 

[00194] Optionally, in an embodiment, the sending module 202 may be 

configured to: 

if at least one of the following is met, send indication information to a 

higher layer, where the indication information is used to indicate a random access 

problem: 20 

a count on the transmission counter for the PRACH reaches a first 

threshold; 

a count on the transmission counter for the PUSCH reaches a second 

threshold; or 

a larger one of a count on the transmission counter for the PRACH and a 25 

count on the transmission counter for the PUSCH reaches a third threshold. 

[00195] Optionally, in an embodiment, the PRACH and the PUSCH use different 

transmission counters, and the power ramping counter for the msgA includes the 

power ramping counter shared by the PRACH and the PUSCH. The sending 
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module 202 may be configured to: if the PRACH fails LBT detection and the 

PUSCH passes LBT detection, skip sending the PRACH, but send the PUSCH. 

[00196] The processing module 204 may be configured to perform an operation 

of adding 1 on the power ramping counter. 

[00197] Optionally, in an embodiment, the terminal device 200 further includes a 5 

receiving module, and the receiving module may be configured to: 

initiate an msgB receiving window; and 

if the msgB receiving window expires and/or contention resolution fails, 

suspend the transmission counter for the PRACH, and perform an operation of 

adding 1 on the transmission counter for the PUSCH. 10 

[00198] Optionally, in an embodiment, the sending module 202 may be 

configured to: if at least one of the following is met, send indication information to 

a higher layer, where the indication information is used to indicate a random access 

problem: 

a count on the transmission counter for the PRACH reaches a first 15 

threshold; 

a count on the transmission counter for the PUSCH reaches a second 

threshold; or 

a larger one of a count on the transmission counter for the PRACH and a 

count on the transmission counter for the PUSCH reaches a third threshold. 20 

[00199] Optionally, in an embodiment, the PRACH and the PUSCH use different 

transmission counters, and the power ramping counter for the msgA includes the 

power ramping counter shared by the PRACH and the PUSCH. The sending 

module 202 may be configured to: if the PRACH passes LBT detection and the 

PUSCH passes LBT detection, send the PRACH and the PUSCH. 25 

[00200] The processing module 204 may be configured to perform an operation 

of adding 1 on the power ramping counter. 

[00201] Optionally, in an embodiment, the terminal device 200 further includes a 

receiving module, and the receiving module may be configured to: 

initiate an msgB receiving window; and 30 



 

30 

if the msgB receiving window expires and/or contention resolution fails, 

perform an operation of adding 1 on the transmission counter for the PRACH, and 

perform an operation of adding 1 on the transmission counter for the PUSCH. 

[00202] Optionally, in an embodiment, the sending module 202 may be 

configured to: if at least one of the following is met, indicate a random access 5 

problem to a higher layer: 

a count on the transmission counter for the PRACH reaches a first 

threshold; 

a count on the transmission counter for the PUSCH reaches a second 

threshold; or 10 

a larger one of a count on the transmission counter for the PRACH and a 

count on the transmission counter for the PUSCH reaches a third threshold. 

[00203] Optionally, in an embodiment, the transmission counter for the msgA 

includes the transmission counter shared by the PRACH and the PUSCH, but 

different power ramping counters are used. The sending module 202 may be 15 

configured to: if the PRACH fails LBT detection, skip sending the PRACH and the 

PUSCH. 

[00204] The processing module 204 may be configured to suspend the power 

ramping counter for the PRACH, the power ramping counter for the PUSCH, and 

the transmission counter. 20 

[00205] Optionally, in an embodiment, the transmission counter for the msgA 

includes the transmission counter shared by the PRACH and the PUSCH, but 

different power ramping counters are used. The processing module 204 may be 

configured to: 

if the PRACH fails LBT detection, determine, based on the number of 25 

LBT detection failures of the PRACH and/or the PUSCH, whether to terminate a 

current random access procedure; and 

if it is determined that the current random access procedure is to be 

terminated, perform LBT failure recovery. 
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[00206] Optionally, in an embodiment, the transmission counter for the msgA 

includes the transmission counter shared by the PRACH and the PUSCH, but 

different power ramping counters are used. The sending module 202 may be 

configured to: if the PRACH passes LBT detection and the PUSCH fails LBT 

detection, send the PRACH and skip sending the PUSCH. 5 

[00207] The processing module 204 may be configured to: perform an operation 

of adding 1 on the power ramping counter for the PRACH, and suspend the power 

ramping counter for the PUSCH. 

[00208] Optionally, in an embodiment, the terminal device 200 further includes a 

receiving module, and the receiving module may be configured to: 10 

initiate an msgB or msg2 receiving window; and 

if the PUSCH includes a C-RNTI MAC CE, during operation of the 

msgB or msg2 receiving window, monitor a PDCCH scrambled by an RA-RNTI, 

and skip monitoring a PDCCH scrambled by the C-RNTI. 

[00209] Optionally, in an embodiment, the processing module 204 may be 15 

configured to: if the msgB receiving window expires and/or contention resolution 

fails, perform an operation of adding 1 on the transmission counter. 

[00210] Optionally, in an embodiment, the transmission counter for the msgA 

includes the transmission counter shared by the PRACH and the PUSCH, but 

different power ramping counters are used. The sending module 202 may be 20 

configured to: if the PRACH fails LBT detection and the PUSCH passes LBT 

detection, skip sending the PRACH, but send the PUSCH. 

[00211] The processing module 204 may be configured to: suspend the power 

ramping counter for the PRACH, and perform an operation of adding 1 on the 

power ramping counter for the PUSCH. 25 

[00212] Optionally, in an embodiment, the terminal device 200 further includes a 

receiving module, and the receiving module may be configured to: 

initiate an msgB receiving window; and 

if the msgB receiving window expires and/or contention resolution fails, 

perform an operation of adding 1 on the transmission counter. 30 
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[00213] Optionally, in an embodiment, the transmission counter for the msgA 

includes the transmission counter shared by the PRACH and the PUSCH, but 

different power ramping counters are used. The sending module 202 may be 

configured to: if the PRACH passes LBT detection and the PUSCH passes LBT 

detection, send the PRACH and the PUSCH. 5 

[00214] The processing module 204 may be configured to: perform an operation 

of adding 1 on the power ramping counter for the PRACH, and perform an 

operation of adding 1 on the power ramping counter for the PUSCH. 

[00215] Optionally, in an embodiment, the terminal device 200 further includes a 

receiving module that may be configured to: 10 

initiate an msgB receiving window; and 

if the msgB receiving window expires and/or contention resolution fails, 

perform an operation of adding 1 on the transmission counter. 

[00216] Optionally, in an embodiment, the PRACH and the PUSCH use different 

transmission counters and different power ramping counters. The sending module 15 

202 may be configured to: if the PRACH fails LBT detection, skip sending the 

PRACH and the PUSCH. The processing module 204 may be configured to 

suspend the power ramping counter for the PRACH, suspend the power ramping 

counter for the PUSCH, suspend the transmission counter for the PRACH, and 

suspend an operation of adding 1 on the transmission counter for the PUSCH. 20 

[00217] Optionally, in an embodiment, the PRACH and the PUSCH use different 

transmission counters and different power ramping counters. The processing 

module 204 may be configured to: 

if the PRACH fails LBT detection, determine, based on the number of 

LBT detection failures of the PRACH and/or the PUSCH, whether to terminate a 25 

current random access procedure; and 

if it is determined that the current random access procedure is to be 

terminated, perform LBT failure recovery. 

[00218] Optionally, in an embodiment, the PRACH and the PUSCH use different 

transmission counters and different power ramping counters. The sending module 30 
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202 may be configured to: if the PRACH passes LBT detection and the PUSCH 

fails LBT detection, send the PRACH and skip sending the PUSCH. 

[00219] The processing module 204 may be configured to: perform an operation 

of adding 1 on the power ramping counter for the PRACH, and suspend the power 

ramping counter for the PUSCH. 5 

[00220] Optionally, in an embodiment, the terminal device 200 further includes a 

receiving module, and the receiving module may be configured to: 

initiate an msgB or msg2 receiving window; and 

if the PUSCH includes a C-RNTI MAC CE, during operation of the 

msgB or msg2 receiving window, monitor a PDCCH scrambled by an RA-RNTI, 10 

and skip monitoring a PDCCH scrambled by the C-RNTI. 

[00221] Optionally, in an embodiment, the sending module 202 may be 

configured to fall back to a 4-step random access procedure, to send the PUSCH. 

[00222] Optionally, in an embodiment, the processing module 204 may be 

configured to: if the msgB receiving window expires and/or contention resolution 15 

fails, perform an operation of adding 1 on the transmission counter for the PRACH, 

and perform an operation of adding 1 on the transmission counter for the PUSCH. 

[00223] Optionally, in an embodiment, the sending module 202 may be 

configured to: if at least one of the following is met, send indication information to 

a higher layer, where the indication information is used to indicate a random access 20 

problem: 

a count on the transmission counter for the PRACH reaches a first 

threshold; 

a count on the transmission counter for the PUSCH reaches a second 

threshold; or 25 

a larger one of a count on the transmission counter for the PRACH and a 

count on the transmission counter for the PUSCH reaches a third threshold. 

[00224] Optionally, in an embodiment, the PRACH and the PUSCH use different 

transmission counters and different power ramping counters. The sending module 
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202 may be configured to: if the PRACH fails LBT detection and the PUSCH 

passes LBT detection, skip sending the PRACH, but send the PUSCH. 

[00225] The processing module 204 may be configured to: suspend the power 

ramping counter for the PRACH, and perform an operation of adding 1 on the 

power ramping counter for the PUSCH. 5 

[00226] Optionally, in an embodiment, the terminal device 200 further includes a 

receiving module, and the receiving module may be configured to initiate an msgB 

receiving window. 

[00227] The processing module 204 may be configured to: if the msgB receiving 

window expires and/or contention resolution fails, suspend the transmission counter 10 

for the PRACH, and perform an operation of adding 1 on the transmission counter 

for the PUSCH. 

[00228] Optionally, in an embodiment, the sending module 202 may be 

configured to: if at least one of the following is met, send indication information to 

a higher layer, where the indication information is used to indicate a random access 15 

problem: 

a count on the transmission counter for the PRACH reaches a first 

threshold; 

a count on the transmission counter for the PUSCH reaches a second 

threshold; or 20 

a larger one of a count on the transmission counter for the PRACH and a 

count on the transmission counter for the PUSCH reaches a third threshold. 

[00229] Optionally, in an embodiment, the PRACH and the PUSCH use different 

transmission counters and different power ramping counters. The sending module 

202 may be configured to: if the PRACH passes LBT detection and the PUSCH 25 

passes LBT detection, send the PRACH and the PUSCH. 

[00230] The processing module 204 may be configured to: perform an operation 

of adding 1 on the power ramping counter for the PRACH, and perform an 

operation of adding 1 on the power ramping counter for the PUSCH. 



 

35 

[00231] Optionally, in an embodiment, the processing module 204 may be 

configured to: 

initiate an msgB receiving window; and 

if the msgB receiving window expires and/or contention resolution fails, 

perform an operation of adding 1 on the transmission counter for the PRACH, and 5 

perform an operation of adding 1 on the transmission counter for the PUSCH. 

[00232] Optionally, in an embodiment, the sending module 202 may be 

configured to: if at least one of the following is met, indicate a random access 

problem to a higher layer: 

a count on the transmission counter for the PRACH reaches a first 10 

threshold; 

a count on the transmission counter for the PUSCH reaches a second 

threshold; or 

a larger one of a count on the transmission counter for the PRACH and a 

count on the transmission counter for the PUSCH reaches a third threshold. 15 

[00233] For the terminal device 200 according to the embodiments of this 

disclosure, reference may be made to procedures in the method 100 in 

corresponding embodiments of this disclosure, and each unit or module in the 

terminal device 200 and the foregoing other operations and/or functions are 

separately intended to implement the corresponding procedures in the method 100, 20 

and can achieve the same or equivalent technical effects. For brevity, details are not 

described herein again. 

[00234] FIG. 3 is a block diagram of a terminal device according to another 

embodiment of this disclosure. The terminal device 300 shown in FIG. 3 includes at 

least one processor 301, a memory 302, at least one network interface 304, and a 25 

user interface 303. The components in the terminal device 300 are coupled together 

through a bus system 305. It may be understood that the bus system 305 is used to 

implement a connection and communication between these components. In addition 

to a data bus, the bus system 305 further includes a power bus, a control bus, and a 
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status signal bus. However, for clarity of description, various buses are marked as 

the bus system 305 in FIG. 3. 

[00235] The user interface 303 may include a display, a keyboard, a click device 

(for example, a mouse, a trackball (trackball)), a touch panel, a touchscreen, or the 

like. 5 

[00236] It may be understood that the memory 302 in this embodiment of this 

disclosure 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 10 

memory (Erasable PROM, EPROM), an electrically erasable programmable 

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

volatile memory may be a random access memory (Random Access Memory, 

RAM), which is used as an external cache. By way of example but not restrictive 

description, many forms of RAMs may be used, for example, a static random 15 

access memory (Static RAM, SRAM), a dynamic random access memory 

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

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

access memory (Double Data Rate SDRAM, DDRSDRAM), an enhanced 

synchronous dynamic random access memory (Enhanced SDRAM, ESDRAM), a 20 

synchlink dynamic random access memory (Synchlink DRAM, SLDRAM), and a 

direct rambus random access memory (Direct Rambus RAM, DRRAM). The 

memory 302 of the system and the method described in the embodiments of this 

disclosure is intended to include but not be limited to these and any other applicable 

types of memories. 25 

[00237] In some implementations, the memory 302 stores the following elements: 

an executable module or a data structure, or a subset thereof, or an extended set 

thereof: an operating system 3021 and an application program 3022. 

[00238] The operating system 3021 includes various system programs, such as a 

framework layer, a core library layer, and a driver layer, for implementing various 30 
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basic services and processing hardware-based tasks. The application program 3022 

includes various application programs, such as a media player (Media Player) and a 

browser (Browser), which are used to implement various application services. A 

program for implementing the method in the embodiments of this disclosure may 

be included in the application program 3022. 5 

[00239] In this embodiment of this disclosure, the terminal device 300 further 

includes a computer program stored in the memory 302 and capable of running on 

the processor 301. When being executed by the processor 301, the computer 

program implements the steps of the foregoing method 100. 

[00240] The methods disclosed in the foregoing embodiments of this disclosure 10 

may be applied to the processor 301, or may be implemented by the processor 301. 

The processor 301 may be an integrated circuit chip, having a signal processing 

capability. During implementation, the steps of the foregoing method can be 

completed by hardware integrated logic circuits in the processor 301 or instructions 

in the form of software. The processor 301 may be a general-purpose processor, a 15 

digital signal processor (Digital Signal Processor, 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 transistor logic device, or a discrete 

hardware component. The processor can implement or execute the methods, steps, 20 

and logical block diagrams disclosed in the embodiments of this disclosure. The 

general-purpose processor may be a microprocessor, or the processor may be any 

conventional processor or the like. The steps of the method disclosed with reference 

to the embodiments of this disclosure may be directly executed and completed by a 

hardware decoding processor, or executed and completed by a combination of 25 

hardware and software modules in a decoding processor. The software module may 

be located in a computer-readable storage medium mature in the art, such as a 

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

read-only memory or electrically erasable programmable memory, or a register. The 

computer-readable storage medium is located in the memory 302, and the processor 30 
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301 fetches information in the memory 302, and completes the steps of the 

foregoing method in combination with its hardware. Specifically, the 

computer-readable storage medium stores a computer program, and when the 

computer program is executed by the processor 301, the steps in the embodiments 

of the foregoing method 100 are implemented. 5 

[00241] It can be understood that the embodiments described in the 

embodiments of this disclosure may be implemented by hardware, software, 

firmware, middleware, microcode, or a combination thereof. For hardware 

implementation, the processor may be implemented in one or more 

application-specific integrated circuits (Application Specific Integrated Circuit, 10 

ASIC), digital signal processors (Digital Signal Processor, DSP), digital signal 

processing devices (DSP Device, DSPD), programmable logic devices 

(Programmable Logic Device, PLD), field-programmable gate arrays 

(Field-Programmable Gate Array, FPGA), general-purpose processors, controllers, 

microcontrollers, microprocessors, and other electronic units for performing the 15 

functions described in this disclosure, or a combination thereof. 

[00242] For software implementation, the techniques described in the 

embodiments of this disclosure may be implemented by modules (for example, 

procedures or functions) that perform the functions described in the embodiments 

of this disclosure. Software code may be stored in the memory and executed by the 20 

processor. The memory may be implemented inside the processor or outside the 

processor. 

[00243] The terminal device 300 is capable of implementing each process 

implemented by the terminal device in the foregoing embodiments, and can achieve 

the same or equivalent technical effects. To avoid repetition, details are not 25 

described herein again. 

[00244] An embodiment of this disclosure further provides a computer-readable 

storage medium, where the computer readable storage medium stores a computer 

program. When the computer program is executed by a processor, processes of the 

embodiments of the foregoing method 100 are implemented, and a same technical 30 
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effect can be achieved. To avoid repetition, details are not described herein again. 

For example, the computer-readable storage medium is a read-only memory 

(Read-Only Memory, ROM for short), a random access memory (Random Access 

Memory, RAM for short), a magnetic disk, an optical disc, or the like. 

[00245] It should be noted that the terms "include", "contain", or any of their 5 

variants are intended to cover a non-exclusive inclusion, such that a process, a 

method, an article, or an apparatus that includes a list of elements not only includes 

those elements but also includes other elements that are not expressly listed, or 

further includes elements inherent to such process, method, article, or apparatus. In 

absence of more constraints, an element preceded by "includes a..." does not 10 

preclude the existence of other identical elements in the process, method, article, or 

apparatus that includes the element. 

[00246] According to the description of the foregoing implementations, a person 

skilled in the art can clearly understand that the method in the foregoing 

embodiments may be implemented by software in addition to a necessary universal 15 

hardware platform or by hardware only. In most cases, the former is a more 

preferred implementation. Based on such an understanding, the technical solutions 

of this disclosure essentially or a part thereof that contributes to related 

technologies may be embodied in a form of a software product. The computer 

software product is stored in a storage medium (for example, a ROM/RAM, a 20 

magnetic disk, or an optical disc), and includes several instructions for instructing a 

terminal (which may be a mobile phone, a computer, a server, an air conditioner, a 

network device, or the like) to perform the methods described in the embodiments 

of this disclosure. 

[00247] The embodiments of this disclosure are described above with reference 25 

to the accompanying drawings, but this disclosure is not limited to the foregoing 

implementations. The foregoing implementations are only illustrative rather than 

restrictive. Inspired by this disclosure, a person of ordinary skill in the art can still 

derive many variations without departing from the essence of this disclosure and 
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the protection scope of the claims. All these variations shall fall within the 

protection of this disclosure.   
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CLAIMS 

1. A 2-step random access method for an unlicensed band, wherein the 

method is performed by a terminal device, and the method comprises: 

determining, based on a listen-before-talk (LBT) detection result, whether to 

send an msgA and whether to update a power ramping counter for the msgA, 5 

wherein the power ramping counter is used to determine transmission power for 

the msgA, and the msgA comprises a physical random access channel (PRACH) 

and a physical uplink shared channel (PUSCH); and 

determining, based on a sending status of the msgA, whether to update a 

transmission counter for the msgA; 10 

wherein the power ramping counter for the msgA comprises the power 

ramping counter shared by the PRACH and the PUSCH, and the determining, 

based on an LBT detection result, whether to update a power ramping counter for 

the msgA comprises: 

if at least one of the PRACH and the PUSCH passes LBT detection, 15 

performing an operation of adding 1 on the power ramping counter. 

2. The method according to claim 1, wherein the transmission counter for the 

msgA comprises the transmission counter shared by the PRACH and the PUSCH. 

3. The method according to claim 2, wherein the determining, based on an 

LBT detection result, whether to send an msgA and the determining, based on a 20 

sending status of the msgA, whether to update a transmission counter for the msgA 

comprise: 

if the PUSCH passes LBT detection, sending the PUSCH and initiating an 

msgB receiving window; and 

if the msgB receiving window expires and/or contention resolution fails, 25 

performing an operation of adding 1 on the transmission counter. 

4. The method according to claim 1, wherein the transmission counter for the 

msgA comprises a transmission counter for the PRACH and a transmission 

counter for the PUSCH, the PRACH and the PUSCH use different transmission 
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counters, and the determining, based on an LBT detection result, whether to send 

an msgA and whether to update a power ramping counter for the msgA and the 

determining, based on a sending status of the msgA, whether to update a 

transmission counter for the msgA comprise: 

if the PRACH fails LBT detection, 5 

skipping sending the PRACH and the PUSCH; and 

suspending the power ramping counter, suspending the transmission counter 

for the PRACH, and suspending an operation of adding 1 on the transmission 

counter for the PUSCH. 

5. The method according to claim 1, wherein the transmission counter for the 10 

msgA comprises the transmission counter for the PRACH and the transmission 

counter for the PUSCH, the PRACH and the PUSCH use different transmission 

counters, and the method further comprises: 

if the PRACH fails LBT detection, 

determining, based on the number of LBT detection failures of the PRACH 15 

and/or the PUSCH, whether to terminate a current random access procedure; and 

if it is determined that the current random access procedure is to be 

terminated, performing LBT failure recovery. 

6. The method according to claim 1, wherein the transmission counter for the 

msgA comprises the transmission counter for the PRACH and the transmission 20 

counter for the PUSCH, the PRACH and the PUSCH use different transmission 

counters, and the determining, based on an LBT detection result, whether to send 

an msgA and whether to update a power ramping counter for the msgA comprises: 

if the PRACH passes LBT detection and the PUSCH fails LBT detection, 

sending the PRACH and skipping sending the PUSCH; and 25 

performing an operation of adding 1 on the power ramping counter. 
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7. The method according to claim 6, wherein after the sending the PRACH, 

the method further comprises: 

initiating an msgB or msg2 receiving window; and 

if the PUSCH comprises a cell-radio network temporary identifier (C-RNTI) 

media access control control element (MAC CE), 5 

during operation of the msgB or msg2 receiving window, monitoring a 

physical downlink control channel (PDCCH) scrambled by a random access-radio 

network transmission identifier (RA-RNTI), and skipping monitoring a PDCCH 

scrambled by the C-RNTI. 

8. The method according to claim 7, wherein after the sending the PRACH, 10 

the method further comprises: 

falling back to a 4-step random access procedure, to send the PUSCH. 

9. The method according to claim 8, wherein the determining, based on a 

sending status of the msgA, whether to update a transmission counter for the msgA 

comprises: 15 

if the msgB or msg2 receiving window expires and/or contention resolution 

fails, 

performing an operation of adding 1 on the transmission counter for the 

PRACH, and performing an operation of adding 1 on the transmission counter for 

the PUSCH. 20 

10. The method according to claim 8, wherein the method further comprises: 

if at least one of the following is met, sending indication information to a 

higher layer, wherein the indication information is used to indicate a random 

access problem: 

a count on the transmission counter for the PRACH reaches a first threshold; 25 

a count on the transmission counter for the PUSCH reaches a second 

threshold; or 
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a larger one of a count on the transmission counter for the PRACH and a 

count on the transmission counter for the PUSCH reaches a third threshold. 

11. A terminal device, comprising a memory, a processor, and a computer 

program stored in the memory and capable of running on the processor, wherein 

the computer program, when being executed by the processor, causes the terminal 5 

device to perform: 

determining, based on a listen-before-talk (LBT) detection result, whether to 

send an msgA and whether to update a power ramping counter for the msgA, 

wherein the power ramping counter is used to determine transmission power for 

the msgA, and the msgA comprises a physical random access channel (PRACH) 10 

and a physical uplink shared channel (PUSCH); and 

determining, based on a sending status of the msgA, whether to update a 

transmission counter for the msgA; 

wherein the power ramping counter for the msgA comprises the power 

ramping counter shared by the PRACH and the PUSCH; when determining, based 15 

on an LBT detection result, whether to update a power ramping counter for the 

msgA, the computer program is executed by the processor, causes the terminal 

device to perform, 

if at least one of the PRACH and the PUSCH passes LBT detection, 

performing an operation of adding 1 on the power ramping counter. 20 

12. The terminal device according to claim 11, wherein the transmission 

counter for the msgA comprises the transmission counter shared by the PRACH 

and the PUSCH. 

13. The terminal device according to claim 12, wherein the determining, 

based on an LBT detection result, whether to send an msgA and the determining, 25 

based on a sending status of the msgA, whether to update a transmission counter 

for the msgA comprise: 

if the PUSCH passes LBT detection, sending the PUSCH and initiating an 

msgB receiving window; and 
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if the msgB receiving window expires and/or contention resolution fails, 

performing an operation of adding 1 on the transmission counter. 

14. The terminal device according to claim 11, wherein the transmission 

counter for the msgA comprises a transmission counter for the PRACH and a 

transmission counter for the PUSCH, the PRACH and the PUSCH use different 5 

transmission counters, and the determining, based on an LBT detection result, 

whether to send an msgA and whether to update a power ramping counter for the 

msgA and the determining, based on a sending status of the msgA, whether to 

update a transmission counter for the msgA comprise: 

if the PRACH fails LBT detection, 10 

skipping sending the PRACH and the PUSCH; and 

suspending the power ramping counter, suspending the transmission counter 

for the PRACH, and suspending an operation of adding 1 on the transmission 

counter for the PUSCH. 

15. The terminal device according to claim 11, wherein the transmission 15 

counter for the msgA comprises the transmission counter for the PRACH and the 

transmission counter for the PUSCH, the PRACH and the PUSCH use different 

transmission counters, and the program, when being executed by the processor, 

further causes the terminal device to perform: 

if the PRACH fails LBT detection, 20 

determining, based on the number of LBT detection failures of the PRACH 

and/or the PUSCH, whether to terminate a current random access procedure; and 

if it is determined that the current random access procedure is to be 

terminated, performing LBT failure recovery. 

16. The terminal device according to claim 11, wherein the transmission 25 

counter for the msgA comprises the transmission counter for the PRACH and the 

transmission counter for the PUSCH, the PRACH and the PUSCH use different 

transmission counters, and the determining, based on an LBT detection result, 



46 

whether to send an msgA and whether to update a power ramping counter for the 

msgA comprises: 

if the PRACH passes LBT detection and the PUSCH fails LBT detection, 

sending the PRACH and skipping sending the PUSCH; and 

performing an operation of adding 1 on the power ramping counter. 5 

17. The terminal device according to claim 16, wherein after the sending the 

PRACH, the terminal device is further caused to perform: 

initiating an msgB or msg2 receiving window; and 

if the PUSCH comprises a cell-radio network temporary identifier (C-RNTI) 

media access control control element (MAC CE), 10 

during operation of the msgB or msg2 receiving window, monitoring a 

physical downlink control channel (PDCCH) scrambled by a random access-radio 

network transmission identifier (RA-RNTI), and skipping monitoring a PDCCH 

scrambled by the C-RNTI. 

18. The terminal device according to claim 17, wherein after the sending the 15 

PRACH, the terminal device is further caused to perform: 

falling back to a 4-step random access procedure, to send the PUSCH. 

19. The terminal device according to claim 18, wherein the determining, 

based on a sending status of the msgA, whether to update a transmission counter 

for the msgA comprises: 20 

if the msgB or msg2 receiving window expires and/or contention resolution 

fails, 

performing an operation of adding 1 on the transmission counter for the 

PRACH, and performing an operation of adding 1 on the transmission counter for 

the PUSCH. 25 

20. A computer-readable storage medium, wherein the computer-readable 

storage medium stores a computer program, and when the computer program is 
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executed by a processor, the steps of the 2-step random access method for an 

unlicensed band according to any one of claims 1 to 10 are implemented.  


