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UPLINK POWER CONTROL METHOD, TERMINAL DEVICE, AND NETWORK 

DEVICE 

 

TECHNICAL FIELD 

[0001] The present application relates to the field of information processing technologies, 

and in particular, to a method of uplink power control, a terminal device, a network device 

and a computer storage medium.  

 

BACKGROUND 

[0002] The current transmission power of PUSCH can be calculated by the following 

formula: 
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wherein i represents an index of the primary PUSCH transmission, j is an index of an 

open-loop power control parameter, wherein )(O_PUSCH, jP f,c  and )(, jcf  are open-loop 

power control parameters, 
)(, dcf qPL

 is an estimated path loss value measured based on a 

downlink reference signal, and ),(, lif cf  is a closed-loop power adjustment factor, and l is 

an index of a closed-loop power control process. The values of j and l, and the downlink 

reference signal which is used to measure the estimated path loss value 
)(, dcf qPL

 can be 

obtained based on SRI (SRS Resource Indicator) information included in DCI. The network 

side pre-configures a correspondence between different SRI states and {j, qd, l}, and then 

indicates the {j, qd, l} used by a current transmission through SRI. 

[0003] For PUCCH, the network side pre-configures a correspondence between different 

PUCCH-Spatial relation Info and {j, qd, l}, and then determines the {j, qd, l} used by a 

current PUCCH transmission thorough a currently used PUCCH-Spatial relation Info. The 

network side indicates all available PUCCH-Spatial relation Info through a RRC signaling, 

and then indicates a currently used PUCCH-Spatial relation Info through MAC CE. 

[0004] For PUSCH and PUCCH, a Transmission Power Control (TPC) command can be 

obtained by dedicated Downlink Control Information (DCI) which is dedicated to carrying a 

TPC command, so as to determine the closed-loop power adjustment factor. The DCI adopts 

DCI format 2-2 and performs scrambling by using PUSCH-TPC-RNTI or 

PUCCH-TPC-RNTI, and may include TPC commands of multiple terminals. In NR, PUSCH 
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and PUCCH may be transmitted simultaneously on multiple BWPs, and both can support 

multiple closed-loop power control processes. In this case, how to obtain a respective TPC 

command of each closed-loop power control process on each BWP is a problem need to be 

solved. 

 

SUMMARY  

[0005] To solve the above technical problem, embodiments of the present application 

provide a method of uplink power control, a terminal device, a network device and a 

computer storage medium. 

[0006] An embodiment of the present application provides a method of uplink power control, 

which is applied to a terminal device, comprising: 

determining number of bits of a Transmission Power Control TPC command field of the 

terminal device in Downlink Control Information DCI based on number of Bandwidth Parts 

BWPs transmitting an uplink signal or number of closed-loop power control processes 

associated with an uplink signal; 

determining a closed-loop power adjustment factor of at least one BWP transmitting the 

uplink signal or a closed-loop power adjustment factor of at least one closed-loop power 

control process associated with the uplink signal based on a TPC command in the TPC 

command field. 

[0007] An embodiment of the present application provides a method of uplink power control, 

which is applied to a network device, comprising: 

determining number of bits of a Transmission Power Control TPC command field of a 

terminal device in Downlink Control Information DCI based on number of Bandwidth Parts 

BWPs transmitting an uplink signal or number of closed-loop power control processes 

associated with an uplink signal; 

transmitting the TPC command field to the terminal device through the DCI. 

[0008] An embodiment of the present application provides a terminal device, comprising: 

a first processing unit, configured to determine number of bits of a Transmission Power 

Control TPC command field of the terminal device in Downlink Control Information DCI 

based on number of Bandwidth Parts BWPs transmitting an uplink signal or number of 

closed-loop power control processes associated with an uplink signal; 

and configured to determine a closed-loop power adjustment factor of at least one BWP 

transmitting the uplink signal or a closed-loop power adjustment factor of at least one 

closed-loop power control process associated with the uplink signal based on a TPC command 
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in the TPC command field. 

[0009] An embodiment of the present application provides a network device, comprising: 

a second processing unit, further configured to determine number of bits of a 

Transmission Power Control TPC command field of a terminal device in Downlink Control 

Information DCI based on number of Bandwidth Parts BWPs transmitting an uplink signal or 

number of closed-loop power control processes associated with an uplink signal; 

a second communication unit, configured to transmit the TPC command field to the 

terminal device through the DCI. 

[0010] An embodiment of the present application provides a terminal device, comprising: a 

processor and a memory for storing computer programs executable on the processor, 

wherein the processor is configured to perform the steps of the foregoing methods when 

the computer programs are executed. 

[0011] An embodiment of the present application provides a network device, comprising: a 

processor and a memory for storing computer programs executable on the processor, 

wherein the processor is configured to perform the steps of the foregoing methods when 

the computer programs are executed. 

[0012] An embodiment of the present application provides a computer storage medium, 

wherein the computer storage medium stores computer executable instructions, wherein the 

steps of the foregoing methods are implemented when the computer executable instructions 

are executed. 

[0013] According to the technical solutions of the embodiments of the present application, 

the corresponding TPC command can be determined based on the number of BWPs of the 

uplink signal or the number of the closed-loop power control processes, and the power 

adjustment factor corresponding to the uplink signal is determined based on the TPC 

command, thereby reducing DCI overhead of the TPC command of one terminal as much as 

possible, saving unnecessary DCI overhead, and performing closed-loop power control of 

more terminals and more BWPs by one DCI. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 is a schematic flowchart 1 of a method of uplink power control provided by an 

embodiment of the present application. 

[0015] FIG. 2 is a schematic flowchart 2 of a method of uplink power control provided by an 

embodiment of the present application. 

[0016] FIG. 3 is a schematic structural diagram of a terminal device provided by an 
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embodiment of the present application. 

[0017] FIG. 4 is a schematic structural diagram of a network device provided by an 

embodiment of the present application. 

[0018] FIG. 5 is a schematic diagram of hardware architecture of an embodiment of the 

present application. 

 

DETAILED DESCRIPTION 

[0019] In order to understand features and technical contents of embodiments of the present 

application in more detail, implementations of the embodiments of the present application is 

described in detail below with reference to the drawings. The drawings are for illustrative 

purposes only and are not intended to limit the embodiments of the present application. 

[0020] Embodiment 1 

[0021] An embodiment of the present application provides a method of uplink power control, 

which is applied to a terminal device, as shown in FIG. 1, comprising: 

step 101: determining number of bits of a Transmission Power Control TPC command 

field of the terminal device in Downlink Control Information DCI based on number of 

Bandwidth Parts BWPs transmitting an uplink signal or number of closed-loop power control 

processes associated with an uplink signal; 

step 102: determining a closed-loop power adjustment factor of at least one BWP 

transmitting the uplink signal or a closed-loop power adjustment factor of at least one 

closed-loop power control process associated with the uplink signal based on a TPC command 

in the TPC command field. 

[0022] The terminal device in this embodiment can be understood as a terminal with a 

communication function in a communication system, such as a mobile phone or the like. 

[0023] In the foregoing step 101, the method of determining the number of the closed-loop 

power control processes associated with the uplink signal may include at least one of the 

following: 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a current transmission type of the uplink signal; that is, determining 

based on a transmission type of the current uplink signal; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on configuration of a high-layer signaling; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on the number of BWPs which transmit the uplink signal and the number 
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of the closed-loop power control processes on each BWP which transmits the uplink signal; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a first correspondence configured by a high-layer signaling when the 

uplink signal is PUSCH, wherein the first correspondence is a correspondence between an 

SRI state and a closed-loop power control process; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a second correspondence configured by a high-layer signaling when 

the uplink signal is PUCCH, wherein the second correspondence is a correspondence between 

PUCCH-spatial correlation info and a closed-loop power control process; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a third correspondence configured by a high-layer signaling when the 

uplink signal is SRS, wherein the third correspondence is a correspondence between an 

SRS-spatial correlation info and a closed-loop power control process. 

[0024] Further, determining the number of the closed-loop power control processes 

associated with the uplink signal based on a current transmission type of the uplink signal 

comprises: 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on that the uplink signal is grant-free type or scheduling-based type, for 

example, the uplink signal is an uplink signal based on grant-free (terminal autonomous 

transmission) or an uplink signal based on scheduling, and a corresponding number is 

determined based on this kind of type, for example, the number of the closed-loop power 

control processes associated with the uplink signal based on grant-free is 1; the number of the 

associated closed-loop power control processes based on scheduling is 2 or a value configured 

by a network side; 

[0025] and/or, 

determining the number of the closed-loop power control processes for each BWP based 

on a transmission type on each BWP in the at least one BWP when the terminal device 

configures at least one BWP; wherein the at least one can be understood as one, of course, and 

more. 

[0026] When the number of the closed-loop power control processes associated with the 

uplink signal is determined based on configuration of a high-layer signaling, a number of the 

PUSCH and the PUCCH can be independently configured. If the terminal is configured with 

multiple BWPs, the network side can respectively configure a number of the closed-loop 

power control processes for each BWP. 
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[0027] The determining the number of the closed-loop power control processes associated 

with the uplink signal based on the number of BWPs which transmit the uplink signal and the 

number of the closed-loop power control processes on each BWP of the uplink signal 

comprises: taking a total number of the closed-loop power control processes included in all 

BWPs transmitting the uplink signal as the number of the closed-loop power control 

processes associated with the uplink signal. 

[0028] That is, it is determined based on the number of BWPs transmitting the uplink signal 

and the number of the closed-loop power control processes on each BWP. 

[0029] Specifically, the number of BWPs transmitting the uplink signal may be one of the 

following: number of BWPs which simultaneously transmit the uplink signal, number of 

uplink BWPs which are currently activated, number of uplink BWPs which are configured by 

a network side for the terminal device. 

[0030] It should be noted that, for the latter two cases, these BWPs may not be 

simultaneously used to transmit the uplink signal and only one or part of the BWPs can be 

used to transmit the uplink signal at the same time. The terminal may transmit the uplink 

signal by using different BWPs at different times. 

[0031] The determining the number of the closed-loop power control processes associated 

with the uplink signal based on a first correspondence configured by a high-layer signaling 

when the uplink signal is PUSCH comprises at least one of the following three cases: 

[0032] Case 1: 

[0033] The number of different closed-loop power control processes included in the first 

correspondence is determined as the number of the closed-loop power control processes 

associated with the uplink signal. 

[0034] For example, if the first correspondence indicates that all SRI states correspond to a 

same closed-loop power control process, the number of the closed-loop power control 

processes is 1.If the correspondence indicates that part of SRI states correspond to a 

closed-loop power control process 0 and other SRI states correspond to a closed-loop power 

control process 1, the number of the closed-loop power control processes is 2. 

[0035] Case 2: 

[0036] The number of the closed-loop power control processes associated with the uplink 

signal is determined to be 1 when the uplink signal is PUSCH and the terminal device is not 

configured with the SRI or the first correspondence. 

[0037] The number of the closed-loop power control processes associated with the uplink 

signal is determined to be 1 when the uplink signal is PUSCH and the terminal device is not 
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configured with the SRI or the first correspondence. That is, if the terminal is not configured 

with the SRI or the correspondence between the SRI state and the closed-loop power control 

process, the number of the closed-loop power control processes is 1. 

[0038] Case 3: 

[0039] The number of the closed-loop power control processes associated with the uplink 

signal is determined based on the first correspondence configured on each BWP in at least one 

BWP when the uplink signal is PUSCH and the terminal device is configured with the at least 

one BWP. 

[0040] The number of the closed-loop power control processes associated with the uplink 

signal is determined based on the first correspondence configured on each BWP in at least one 

BWP when the uplink signal is PUSCH and the terminal device is configured with the at least 

one BWP. That is, if the terminal is configured with multiple BWPs, the number can be 

respectively determined based on the correspondence configured on each BWP. 

[0041] It should be noted that the first correspondence may be understood as a 

correspondence between the SRI state and the closed-loop power control process. The SRI is 

an SRS Resource indicator, which can be obtained by scheduling DCI of the PUSCH to carry 

the SRI. 

[0042] The number of the closed-loop power control processes associated with the uplink 

signal is determined based on a second correspondence configured by a high-layer signaling 

when the uplink signal is PUCCH. That is, if the uplink signal is PUCCH, it can be 

determined based on a correspondence, which is configured by a high-layer signaling, 

between PUCCH-Spatial Relation Info and a closed-loop power control process. Specifically, 

at least one of the following three cases may be included: 

[0043] Case 1: 

[0044] The terminal may determine number of different closed-loop power control processes 

included in the second correspondence as the number of the closed-loop power control 

processes associated with the uplink signal. 

[0045] For example, if the correspondence indicates that all PUCCH-Spatial Relation Info 

correspond to a same closed-loop power control process, the number of the closed-loop power 

control processes is 1. If the second correspondence indicates that part of PUCCH-Spatial 

Relation Info correspond to a closed-loop power control process 0 and other PUCCH-Spatial 

Relation Info correspond to a closed-loop power control process 1, the number of the 

closed-loop power control processes is 2. 

[0046] Case 2: 
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[0047] The number of the closed-loop power control processes associated with the uplink 

signal is determined to be 1 when the uplink signal is PUCCH and the terminal device is not 

configured with the PUCCH-spatial correlation info or the second correspondence. 

[0048] If the terminal is not configured with PUCCH-Spatial Relation Info or a second 

correspondence between the PUCCH-Spatial Relation Info and the closed-loop power control 

process, the number of the closed-loop power control processes is 1. 

[0049] Case 3: 

[0050] The number of the closed-loop power control processes associated with the uplink 

signal is determined based on a second correspondence configured on each BWP in at least 

one BWP when the uplink signal is PUCCH and the terminal device is configured with the at 

least one BWP. That is to say, if the terminal is configured with multiple BWPs, the number 

can be respectively determined based on the second correspondence configured on each BWP. 

[0051] The number of the closed-loop power control processes associated with the uplink 

signal is determined based on a third correspondence configured by a high-layer signaling 

when the uplink signal is SRS. That is, if the uplink signal is SRS, it can be determined based 

on a correspondence, which is configured by a high-layer signaling, between SRS-Spatial 

Relation Info and a closed-loop power control process. Specifically, at least one of the 

following three cases may be included: 

[0052] Case 1: 

[0053] The terminal may determine number of different closed-loop power control processes 

included in the third correspondence as the number of the closed-loop power control 

processes associated with the uplink signal. 

[0054] For example, if the third correspondence indicates that all SRS-Spatial Relation Info 

correspond to a same closed-loop power control process, the number of the closed-loop power 

control processes is 1. If the third correspondence indicates that part of SRS-Spatial Relation 

Info correspond to a closed-loop power control process 0 and other SRS-Spatial Relation Info 

correspond to a closed-loop power control process 1, the number of the closed-loop power 

control processes is 2. 

[0055] Case 2: 

[0056] The number of the closed-loop power control processes associated with the uplink 

signal is determined to be 1 when the uplink signal is SRS and the terminal device is not 

configured with the SRS-spatial correlation info or the third correspondence. 

[0057] That is, if the terminal is not configured with SRS-Spatial Relation Info or a third 

correspondence between the SRS-Spatial Relation Info and the closed-loop power control 
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process, the number of the closed-loop power control processes is 1. 

[0058] Case 3: 

[0059] The number of the closed-loop power control processes associated with the uplink 

signal is determined based on the third correspondence configured on each BWP in at least 

one BWP when the uplink signal is SRS and the terminal device is configured with the at least 

one BWP. That is to say, if the terminal is configured with multiple BWPs, the number can be 

respectively determined based on the correspondence configured on each BWP. 

[0060] The number of BWPs transmitting the uplink signal may be number of BWPs which 

simultaneously transmit the uplink signal, number of uplink BWPs which are currently 

activated, or number of uplink BWPs which are configured by a network side for the terminal 

device. For the latter two cases, these BWPs are not always possible to simultaneously 

transmit the uplink signal, and only one or part of the BWPs can be used to transmit the 

uplink signal at the same time. The terminal may transmit the uplink signal by using different 

BWPs at different times. 

[0061] Before determining the number of BWPs transmitting the uplink signal or the 

number of the closed-loop power control processes associated with the uplink signal, the 

method further comprises: determining that the number of bits of the TPC command field in 

the DCI is 2. Specifically, the DCI includes a TPC command field of the terminal. For 

example, before the terminal receives the number of BWPs configured by the network side or 

the number of the closed-loop power control processes associated with the uplink signal, the 

terminal assumes that the number of bits of the TPC command field in the DCI is 2. 

[0062] The method comprises: determining that the number of bits in the TPC command 

field is 2*N or 2+log2(N) if the number of BWPs transmitting the uplink signal is N or the 

number of the closed-loop power control processes associated with the uplink signal is N. 

[0063] The DCI is at least one of the following: DCI carrying a TPC command of PUSCH; 

DCI carrying a TPC command of PUCCH; DCI carrying a TPC command of SRS. 

[0064] It should be noted that the format of the DCI may be: DCI format 2-2 or DCI format 

2-3, and the DCI is scrambled by using PUSCH-TPC-RNTI or PUCCH-TPC-RNTI or 

SRS-TPC-RNTI. The DCI can be used to indicate a TPC command on a BWP, and can also 

be used to indicate a TPC command on different BWPs. 

[0065] The uplink signal is one of the following: PUSCH, PUCCH and SRS. 

[0066] Specifically, if the uplink signal is PUSCH or PUCCH, the format of the DCI is DCI 

format 2-2, and is scrambled by PUSCH-TPC-RNTI or PUCCH-TPC-RNTI. If the uplink 

signal is SRS, then the format of the DCI is DCI format 2-3 and is scrambled by 
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SRS-TPC-RNTI. 

[0067] Based on the above solutions, the embodiment may provide a processing method for 

further determining a TPC command field. For example, the method may further comprises: 

determining the TPC command field of the terminal device from the DCI based on a position 

index of TPC command indicated by a network side and a number of bits of the TPC 

command field. 

[0068] The method of obtaining a position index of TPC command may be: receiving the 

position index of TPC command indicated by the network side through a RRC signaling. The 

position index of TPC command indicates a start bit of the TPC command field of the 

terminal device in the DCI. 

[0069] Specifically, the position index may be in units of 1 bit. That is, the start bit of the 

TPC command field may be in any position in the DCI. Or the position index may be in units 

of 2 bits. That is, the start bit of the TPC command field may be any even bit in the bits of the 

DCI (e.g. the index of bit is 0, 2, 4, ...). 

[0070] The position index of TPC command comprises a position index of at least one TPC 

command. Each TPC command corresponds to a BWP or a closed-loop power control process 

corresponding to a BWP. If the TPC command field includes position indexes of multiple 

TPC commands and each TPC command corresponds to a BWP or a closed-loop power 

control process on a BWP, the network side may configure independent position indexes for 

the multiple TPC commands. That is, the network side can independently configure a position 

index of TPC command for each BWP or each closed-loop power control process. For 

example, the k-th position index corresponds to the TPC command of the k-th BWP or the 

k-th closed-loop power control process. 

[0071] Typically, the TPC command field occupies continuous bits in the DCI. For example, 

if the TPC command field comprises 2 TPC commands, the two TPC commands are two 

continuous TPC commands in the DCI. 

[0072] The position index of TPC command indicates the k-th bit, and the number of bits of 

the TPC command field is M, then the bits occupied by the TPC command field of the 

terminal device are the {k, k+1, . . . , k+M-1} bits in the DCI. 

[0073] In the above step 102, if the TPC command field is 2*N bits, it includes N 2-bit TPC 

commands and the n-th TPC command is used for the n-th BWP or the n-th closed-loop 

power control process. If the TPC command field is 2+log2(N) bits, the first two bits are a 

TPC command and the subsequent log2(N) bits indicate the BWP or closed-loop power 

control process corresponding to the TPC command, or the last two bits are a TPC command 
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and the preceding log2 (N) bits indicate the BWP or closed-loop power control process 

corresponding to the TPC command. 

[0074] Based on step 102, the embodiment may further include the following steps: 

[0075] Determining a transmission power of the uplink signal based on a closed-loop power 

adjustment factor of a BWP currently transmitting the uplink signal or a closed-loop power 

adjustment factor of a closed-loop power control process currently used by the uplink signal; 

transmitting the uplink signal based on the determined transmission power. The method of 

determining the transmission power of the uplink signal may be calculated based on any 

closed-loop power adjustment factor, and the manner of calculation is not described herein. 

[0076] It can be seen that, by adopting the foregoing solution, the corresponding TPC 

command can be determined based on the number of BWPs of the uplink signal or the 

number of the closed-loop power control processes, and the power adjustment factor 

corresponding to the uplink signal is determined based on the TPC command, thereby 

reducing DCI overhead of the TPC command of one terminal as much as possible, saving 

unnecessary DCI overhead, and performing closed-loop power control of more terminals and 

more BWPs through one DCI. 

[0077] Embodiment 2 

[0078] An embodiment of the present application provides a method of uplink power control, 

which is applied to a network device, as shown in FIG. 2, comprising: 

step 201: determining number of bits of a Transmission Power Control TPC command 

field of a terminal device in Downlink Control Information DCI based on number of 

Bandwidth Parts BWPs transmitting an uplink signal or number of closed-loop power control 

processes associated with an uplink signal; 

step 202: transmitting the TPC command field to the terminal device by the DCI. 

[0079] The terminal device in this embodiment can be understood as a terminal with a 

communication function in a communication system, such as a mobile phone or the like. 

[0080] The above method of determining the number of the closed-loop power control 

processes associated with the uplink signal may include at least one of the following: 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a current transmission type of the uplink signal; that is, determining 

based on a transmission type of the current uplink signal; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on configuration of a high-layer signaling; 

determining the number of the closed-loop power control processes associated with the 
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uplink signal based on the number of BWPs which transmit the uplink signal and the number 

of the closed-loop power control processes on each BWP which transmits the uplink signal; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a first correspondence configured by a high-layer signaling when the 

uplink signal is PUSCH, wherein the first correspondence is a correspondence between an 

SRI state and a closed-loop power control process; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a second correspondence configured by a high-layer signaling when 

the uplink signal is PUCCH, wherein the second correspondence is a correspondence between 

PUCCH-spatial correlation info and a closed-loop power control process; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a third correspondence configured by a high-layer signaling when the 

uplink signal is SRS, wherein the third correspondence is a correspondence between an 

SRI-spatial correlation info and a closed-loop power control process. 

[0081] Further, the determining the number of the closed-loop power control processes 

associated with the uplink signal based on a current transmission type of the uplink signal 

comprises: 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on that the uplink signal is grant-free type or scheduling-based type; for 

example, the uplink signal is an uplink signal based on grant-free (terminal autonomous 

transmission) or an uplink signal based on scheduling, and a corresponding number is 

determined based on this kind of type, for example, the number of the closed-loop power 

control processes associated with the uplink signal based on grant-free is 1; the number of the 

associated closed-loop power control processes based on scheduling is 2 or a value configured 

by a network side; 

[0082] and/or, 

determining the number of the closed-loop power control processes for each BWP based 

on a transmission type on each BWP in the at least one BWP when the terminal device 

configures at least one BWP; wherein the at least one can be understood as one, of course, and 

more . 

[0083] When the number of the closed-loop power control processes associated with the 

uplink signal is determined based on configuration of a high-layer signaling, a number of the 

PUSCH and the PUCCH may be independently configured.. If the terminal is configured with 

multiple BWPs, the network side can respectively configure a number of the closed-loop 
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power control processes for each BWP. 

[0084] The determining the number of the closed-loop power control processes associated 

with the uplink signal based on the number of BWPs which transmit the uplink signal and the 

number of the closed-loop power control processes on each BWP of the uplink signal 

comprises: taking a total number of the closed-loop power control processes included in all 

BWPs transmitting the uplink signal as the number of the closed-loop power control 

processes associated with the uplink signal. 

[0085] That is, it is determined based on the number of BWPs transmitting the uplink signal 

and the number of the closed-loop power control processes on each BWP. 

[0086] Specifically, the number of BWPs transmitting the uplink signal may be one of the 

following: number of BWPs which simultaneously transmit the uplink signal; number of 

uplink BWPs which are currently activated; number of uplink BWPs which are configured by 

a network side for the terminal device. 

[0087] It should be noted that, for the latter two cases, these BWPs may not be 

simultaneously used to transmit the uplink signal and only one or part of the BWPs can be 

used to transmit the uplink signal at the same time. The terminal may transmit the uplink 

signal by using different BWPs at different times. 

[0088] The determining the number of the closed-loop power control processes associated 

with the uplink signal based on a first correspondence configured by a high-layer signaling 

when the uplink signal is PUSCH comprises at least one of the following three cases: 

[0089] Case 1: 

[0090] The number of different closed-loop power control processes included in the first 

correspondence is determined as the number of the closed-loop power control processes 

associated with the uplink signal. 

[0091] For example, if the first correspondence indicates that all SRI states correspond to a 

same closed-loop power control process, the number of the closed-loop power control 

processes is 1. If the correspondence indicates that part of SRI states correspond to a 

closed-loop power control process 0 and other SRI states correspond to a closed-loop power 

control process 1, the number of the closed-loop power control processes is 2. 

[0092] Case 2: 

[0093] The number of the closed-loop power control processes associated with the uplink 

signal is determined to be 1 when the uplink signal is PUSCH and the terminal device is not 

configured with the SRI or the first correspondence. 

[0094] The number of the closed-loop power control processes associated with the uplink 
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signal is determined to be1 when the uplink signal is PUSCH and the terminal device is not 

configured with the SRI or the first correspondence. That is, if the terminal is not configured 

with the SRI or the correspondence between the SRI state and the closed-loop power control 

process, the number of the closed-loop power control processes is 1. 

[0095] Case 3: 

[0096] The number of the closed-loop power control processes associated with the uplink 

signal is determined based on the first correspondence configured on each BWP in at least one 

BWP when the uplink signal is PUSCH and the terminal device is configured with the at least 

one BWP. 

[0097] The number of the closed-loop power control processes associated with the uplink 

signal is determined based on the first correspondence configured on each BWP in at least one 

BWP when the uplink signal is PUSCH and the terminal device is configured with the at least 

one BWP. That is, if the terminal is configured with multiple BWPs, the number can be 

respectively determined based on the correspondence configured on each BWP. 

[0098] It should be noted that the first correspondence may be understood as a 

correspondence between the SRI state and the closed-loop power control process. The SRI is 

an SRS Resource indicator, which can be obtained by scheduling DCI of the PUSCH to carry 

the SRI. 

[0099] The number of the closed-loop power control processes associated with the uplink 

signal is determined based on a second correspondence configured by a high-layer signaling 

when the uplink signal is PUCCH. That is, if the uplink signal is PUCCH, a number of the 

different closed-loop power control processes included in the correspondence can be 

determined based on a correspondence, which is configured by a high-layer signaling, 

between PUCCH-Spatial Relation Info and a closed-loop power control process. Specifically, 

at least one of the following three cases may be included: 

[00100] Case 1: 

[00101] The terminal may determine number of different closed-loop power control processes 

included in the second correspondence as the number of the closed-loop power control 

processes associated with the uplink signal. 

[00102] For example, if the correspondence indicates that all PUCCH-Spatial Relation Info 

correspond to a same closed-loop power control process, the number of the closed-loop power 

control processes is 1. If the second correspondence indicates that part of PUCCH-Spatial 

Relation Info correspond to a closed-loop power control process 0 and other PUCCH-Spatial 

Relation Info correspond to a closed-loop power control process 1, the number of the 
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closed-loop power control processes is 2. 

[00103] Case 2: 

[00104] The number of the closed-loop power control processes associated with the uplink 

signal is determined to be 1 when the uplink signal is PUCCH and the terminal device is not 

configured with the PUCCH-spatial correlation info or the second correspondence. 

[00105] If the terminal is not configured with PUCCH-Spatial Relation Info or a second 

correspondence between the PUCCH-Spatial Relation Info and the closed-loop power control 

process, the number of the closed-loop power control processes is 1. 

[00106] Case 3: 

[00107] The number of the closed-loop power control processes associated with the uplink 

signal is determined based on a second correspondence configured on each BWP in at least 

one BWP when the uplink signal is PUCCH and the terminal device is configured with the at 

least one BWP. That is to say, if the terminal is configured with multiple BWPs, the number 

can be respectively determined based on the second correspondence configured on each BWP. 

[00108] The number of the closed-loop power control processes associated with the uplink 

signal is determined based on a third correspondence configured by a high-layer signaling 

when the uplink signal is SRS. That is, if the uplink signal is SRS, a number of the different 

closed-loop power control processes included in the correspondence can be determined based 

on a correspondence, which is configured by a high-layer signaling, between SRS-Spatial 

Relation Info and a closed-loop power control process. Specifically, at least one of the 

following three cases may be included: 

[00109] Case 1: 

[00110] The terminal may determine number of different closed-loop power control processes 

included in the third correspondence as the number of the closed-loop power control 

processes associated with the uplink signal. 

[00111] For example, if the third correspondence indicates that all SRS-Spatial Relation Info 

correspond to a same closed-loop power control process, the number of the closed-loop power 

control processes is 1. If the third correspondence indicates that part of SRS-Spatial Relation 

Info correspond to a closed-loop power control process 0 and other SRS-Spatial Relation Info 

correspond to a closed-loop power control process 1, the number of the closed-loop power 

control processes is 2. 

[00112] Case 2: 

[00113] The number of the closed-loop power control processes associated with the uplink 

signal is determined to be 1 when the uplink signal is SRS and the terminal device is not 
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configured with the SRS-spatial correlation info or the third correspondence. 

[00114] That is, if the terminal is not configured with SRS-Spatial Relation Info or a third 

correspondence between the SRS-Spatial Relation Info and the closed-loop power control 

process, the number of the closed-loop power control processes is 1. 

[00115] Case 3: 

[00116] The number of the closed-loop power control processes associated with the uplink 

signal is determined based on the third correspondence configured on each BWP in at least 

one BWP when the uplink signal is SRS and the terminal device is configured with the at least 

one BWP. That is to say, if the terminal is configured with multiple BWPs, the number can be 

respectively determined based on the correspondence configured on each BWP. 

[00117] The number of BWPs transmitting the uplink signal is: number of BWPs which 

simultaneously transmit the uplink signal; or, number of uplink BWPs which are currently 

activated; or, number of uplink BWPs which are configured for the terminal device. 

[00118] For the latter two cases, these BWPs may not be simultaneously used to transmit the 

uplink signal and only one or part of the BWPs can be used to transmit the uplink signal at the 

same time. The terminal may transmit the uplink signal by using different BWPs at different 

times. 

[00119] Before determining the number of BWPs transmitting the uplink signal or the 

number of the closed-loop power control processes associated with the uplink signal, the 

method further comprises: determining that the number of bits of the TPC command field in 

the DCI is 2. Specifically, the DCI includes a TPC command field of the terminal. For 

example, before the terminal receives the number of BWPs configured by the network side or 

the number of the closed-loop power control processes associated with the uplink signal, the 

terminal assumes that the number of bits of the TPC command field in the DCI is 2. 

[00120] The method comprises: determining that the number of bits in the TPC command 

field is 2*N or 2+log2(N) if the number of BWPs transmitting the uplink signal is N or the 

number of the closed-loop power control processes associated with the uplink signal is N. 

[00121] The DCI is at least one of the following: DCI carrying a TPC command of PUSCH; 

DCI carrying a TPC command of PUCCH; DCI carrying a TPC command of SRS. 

[00122] It should be noted that the format of the DCI may be: DCI format 2-2 or DCI format 

2-3, and the DCI is scrambled by using PUSCH-TPC-RNTI or PUCCH-TPC-RNTI or 

SRS-TPC-RNTI. The DCI can be used to indicate a TPC command on a BWP, and can also 

be used to indicate a TPC command on different BWPs. 

[00123] The uplink signal is one of the following: PUSCH, PUCCH and SRS. 
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[00124] Specifically, if the uplink signal is PUSCH or PUCCH, the format of the DCI is DCI 

format 2-2, and is scrambled by PUSCH-TPC-RNTI or PUCCH-TPC-RNTI. If the uplink 

signal is SRS, then the format of the DCI is DCI format 2-3 and is scrambled by 

SRS-TPC-RNTI. 

[00125] Based on the above solutions, the embodiment may provide a processing method for 

further determining a TPC command field. For example, the method may further comprises: 

indicating a position index of TPC command to the terminal device to cause the terminal 

device to determine the TPC command field from the DCI based on a position of TPC 

command and a number of bits of the TPC command field. 

[00126] The method of obtaining a position index of TPC command may be: indicating, by 

the network device, the position index of TPC command through a RRC signaling. The 

position index of TPC command indicates a start bit of the TPC command field of the 

terminal device in the DCI. 

[00127] Specifically, the position index may be in units of 1 bit. That is, the start bit of the 

TPC command field may be in any position in the DCI. Or the position index may be in units 

of 2 bits. That is, the start bit of the TPC command field may be any even bit in the bits of the 

DCI (e.g. the index of bit is 0, 2, 4, ...). 

[00128] The position index of TPC command comprises a position index of at least one TPC 

command. Each TPC command corresponds to a BWP or a closed-loop power control process 

corresponding to a BWP. If the TPC command field includes position indexes of multiple 

TPC commands and each TPC command corresponds to a BWP or a closed-loop power 

control process on a BWP, the network side may configure independent position indexes for 

the multiple TPC commands. That is, the network side can independently configure a position 

index of TPC command for each BWP or each closed-loop power control process. For 

example, the k-th position index corresponds to the TPC command of the k-th BWP or the 

k-th closed-loop power control process. 

[00129] Typically, the TPC command field occupies continuous bits in the DCI. For example, 

if the TPC command field comprises 2 TPC commands, the two TPC commands are two 

continuous TPC commands in the DCI. 

[00130] The position index of TPC command indicates the k-th bit, and the number of bits of 

the TPC command field is M, then the bits occupied by the TPC command field of the 

terminal device are the {k, k+1, . . . , k+M-1} bits in the DCI. 

[00131] This embodiment may further include the following steps: 

determining a transmission power of the uplink signal of the terminal device based on a 
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closed-loop power adjustment factor of the BWP that currently transmits the uplink signal by 

the terminal device, or a closed-loop power adjustment factor of a closed-loop power control 

process currently used by the uplink signal which is transmitted by the terminal device; and 

receiving the uplink signal transmitted by the terminal device based on the determined 

transmission power. The method of determining the transmission power of the uplink signal 

may be calculated based on any closed-loop power adjustment factor, and the manner of 

calculation is not described herein. 

[00132] It can be seen that, by adopting the foregoing solution, the corresponding TPC 

command can be determined based on the number of BWPs of the uplink signal or the 

number of the closed-loop power control processes, and the power adjustment factor 

corresponding to the uplink signal is determined based on the TPC command, thereby 

reducing DCI overhead of the TPC command of one terminal as much as possible, saving 

unnecessary DCI overhead, and performing closed-loop power control of more terminals and 

more BWPs through one DCI. 

[00133] Embodiment 3 

[00134] An embodiment of the present application provides a terminal device, as shown in 

FIG. 3, comprising: 

a first processing unit 31, configured to determine number of bits of a Transmission 

Power Control TPC command field of the terminal device in Downlink Control Information 

DCI based on number of Bandwidth Parts BWPs transmitting an uplink signal or number of 

closed-loop power control processes associated with an uplink signal; and configured to 

determine a closed-loop power adjustment factor of at least one BWP transmitting the uplink 

signal or a closed-loop power adjustment factor of at least one closed-loop power control 

process associated with the uplink signal based on a TPC command in the TPC command 

field. 

[00135] The terminal device in this embodiment can be understood as a terminal with a 

communication function in a communication system, such as a mobile phone or the like. 

[00136] The above first processing unit 31 may perform at least one of the following: 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a current transmission type of the uplink signal; that is, determining 

based on a transmission type of the current uplink signal; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on configuration of a high-layer signaling; 

determining the number of the closed-loop power control processes associated with the 
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uplink signal based on the number of BWPs which transmit the uplink signal and the number 

of the closed-loop power control processes on each BWP which transmits the uplink signal; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a first correspondence configured by a high-layer signaling when the 

uplink signal is PUSCH, wherein the first correspondence is a correspondence between an 

SRI state and a closed-loop power control process; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a second correspondence configured by a high-layer signaling when 

the uplink signal is PUCCH, wherein the second correspondence is a correspondence between 

PUCCH-spatial correlation info and a closed-loop power control process; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a third correspondence configured by a high-layer signaling when the 

uplink signal is SRS, wherein the third correspondence is a correspondence between an 

SRI-spatial correlation info and a closed-loop power control process. 

[00137] Further, the first processing unit 31 is configured to determine the number of the 

closed-loop power control processes associated with the uplink signal based on that the uplink 

signal is grant-free type or scheduling-based type; for example, the uplink signal is an uplink 

signal based on grant-free (terminal autonomous transmission) or an uplink signal based on 

scheduling, and a corresponding number is determined based on this kind of type, for example, 

the number of the closed-loop power control processes associated with the uplink signal based 

on grant-free is 1; the number of the associated closed-loop power control processes based on 

scheduling is 2 or a value configured by a network side; 

[00138] and/or, 

configured to determine the number of the closed-loop power control processes for each 

BWP based on a transmission type on each BWP in the at least one BWP when the terminal 

device configures at least one BWP; wherein the at least one can be understood as one, of 

course, and more . 

[00139] When the number of the closed-loop power control processes associated with the 

uplink signal is determined based on configuration of a high-layer signaling, a number of the 

PUSCH and the PUCCH may be independently configured. If the terminal is configured with 

multiple BWPs, the network side can respectively configure a number of the closed-loop 

power control processes for each BWP. 

[00140] The first processing unit 31 is configured to take a total number of the closed-loop 

power control processes included in all BWPs transmitting the uplink signal as the number of 
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the closed-loop power control processes associated with the uplink signal. 

[00141] That is, it is determined based on the number of BWPs transmitting the uplink signal 

and the number of the closed-loop power control processes on each BWP. 

[00142] Specifically, the number of BWPs transmitting the uplink signal may be one of the 

following: number of BWPs which simultaneously transmit the uplink signal; number of 

uplink BWPs which are currently activated; number of uplink BWPs which are configured by 

a network side for the terminal device. 

[00143] It should be noted that, for the latter two cases, these BWPs may not be 

simultaneously used to transmit the uplink signal and only one or part of the BWPs can be 

used to transmit the uplink signal at the same time. The terminal may transmit the uplink 

signal by using different BWPs at different times. 

[00144] The first processing unit 31 performs at least one of the following three cases: 

[00145] Case 1: 

[00146] The number of different closed-loop power control processes included in the first 

correspondence is determined as the number of the closed-loop power control processes 

associated with the uplink signal. 

[00147] For example, if the first correspondence indicates that all SRI states correspond to a 

same closed-loop power control process, the number of the closed-loop power control 

processes is 1. If the correspondence indicates that part of SRI states correspond to a 

closed-loop power control process 0 and other SRI states correspond to a closed-loop power 

control process 1, the number of the closed-loop power control processes is 2. 

[00148] Case 2: 

[00149] The number of the closed-loop power control processes associated with the uplink 

signal is determined to be 1 when the uplink signal is PUSCH and the terminal device is not 

configured with the SRI or the first correspondence. 

[00150] The number of the closed-loop power control processes associated with the uplink 

signal is determined to be 1 when the uplink signal is PUSCH and the terminal device is not 

configured with the SRI or the first correspondence, that is, if the terminal is not configured 

with the SRI or the correspondence between the SRI state and the closed-loop power control 

process, the number of the closed-loop power control processes is 1. 

[00151] Case 3: 

[00152] The number of the closed-loop power control processes associated with the uplink 

signal is determined based on the first correspondence configured on each BWP in at least one 

BWP when the uplink signal is PUSCH and the terminal device is configured with the at least 
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one BWP. 

[00153] The number of the closed-loop power control processes associated with the uplink 

signal is determined based on the first correspondence configured on each BWP in at least one 

BWP when the uplink signal is PUSCH and the terminal device is configured with the at least 

one BWP. That is, if the terminal is configured with multiple BWPs, the number can be 

respectively determined based on the correspondence configured on each BWP. 

[00154] It should be noted that the first correspondence may be understood as a 

correspondence between the SRI state and the closed-loop power control process. The SRI is 

an SRS Resource indicator, which can be obtained by scheduling DCI of the PUSCH to carry 

the SRI. 

[00155] The number of the closed-loop power control processes associated with the uplink 

signal is determined based on a second correspondence configured by a high-layer signaling 

when the uplink signal is PUCCH. That is, if the uplink signal is PUCCH, a number of the 

different closed-loop power control processes included in the correspondence can be 

determined based on a correspondence, which is configured by a high-layer signaling, 

between PUCCH-Spatial Relation Info and a closed-loop power control process. Specifically, 

it may include: 

[00156] The first processing unit 31 may perform at least one of the following three cases: 

[00157] Case 1: 

[00158] The terminal may determine number of different closed-loop power control processes 

included in the second correspondence as the number of the closed-loop power control 

processes associated with the uplink signal. 

[00159] For example, if the correspondence indicates that all PUCCH-Spatial Relation Info 

correspond to a same closed-loop power control process, the number of the closed-loop power 

control processes is 1. If the second correspondence indicates that part of PUCCH-Spatial 

Relation Info correspond to a closed-loop power control process 0 and other PUCCH-Spatial 

Relation Info correspond to a closed-loop power control process 1, the number of the 

closed-loop power control processes is 2. 

[00160] Case 2: 

[00161] The number of the closed-loop power control processes associated with the uplink 

signal is determined to be 1 when the uplink signal is PUCCH and the terminal device is not 

configured with the PUCCH-spatial correlation info or the second correspondence. 

[00162] If the terminal is not configured with PUCCH-Spatial Relation Info or a second 

correspondence between the PUCCH-Spatial Relation Info and the closed-loop power control 



22 
 

process, the number of the closed-loop power control processes is 1. 

[00163] Case 3: 

[00164] The first processing unit 31 is configured to determine the number of the closed-loop 

power control processes associated with the uplink signal based on a second correspondence 

configured on each BWP in at least one BWP when the uplink signal is PUCCH and the 

terminal device is configured with the at least one BWP. That is to say, if the terminal is 

configured with multiple BWPs, the number can be respectively determined based on the 

second correspondence configured on each BWP. 

[00165] The number of the closed-loop power control processes associated with the uplink 

signal is determined based on a third correspondence configured by a high-layer signaling 

when the uplink signal is SRS. That is, if the uplink signal is SRS, a number of the different 

closed-loop power control processes included in the correspondence can be determined based 

on a correspondence, which is configured by a high-layer signaling, between SRS-Spatial 

Relation Info and a closed-loop power control process. Specifically, the first processing unit 

31 may perform at least one of the following three cases: 

[00166] Case 1: 

[00167] The terminal may determine number of different closed-loop power control processes 

included in the third correspondence as the number of the closed-loop power control 

processes associated with the uplink signal. 

[00168] For example, if the third correspondence indicates that all SRS-Spatial Relation Info 

correspond to a same closed-loop power control process, the number of the closed-loop power 

control processes is 1. If the third correspondence indicates that part of SRS-Spatial Relation 

Info correspond to a closed-loop power control process 0 and other SRS-Spatial Relation Info 

correspond to a closed-loop power control process 1, the number of the closed-loop power 

control processes is 2. 

[00169] Case 2: 

[00170] The number of the closed-loop power control processes associated with the uplink 

signal is determined to be 1 when the uplink signal is SRS and the terminal device is not 

configured with the SRS-spatial correlation info or the third correspondence. 

[00171] That is, if the terminal is not configured with SRS-Spatial Relation Info or a third 

correspondence between the SRS-Spatial Relation Info and the closed-loop power control 

process, the number of the closed-loop power control processes is 1. 

[00172] Case 3: 

[00173] The first processing unit 31 is configured to determine the number of the closed-loop 
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power control processes associated with the uplink signal based on the third correspondence 

configured on each BWP in at least one BWP when the uplink signal is SRS and the terminal 

device is configured with the at least one BWP. That is to say, if the terminal is configured 

with multiple BWPs, the number can be respectively determined based on the correspondence 

configured on each BWP. 

[00174] The number of BWPs transmitting the uplink signal may be number of BWPs which 

simultaneously transmit the uplink signal, number of uplink BWPs which are currently 

activated, or number of uplink BWPs which are configured by a network side for the terminal 

device. For the latter two cases, these BWPs are not always possible to simultaneously 

transmit the uplink signal, and only one or part of the BWPs can be used to transmit the 

uplink signal at the same time. The terminal may transmit the uplink signal by using different 

BWPs at different times. 

[00175] Before determining the number of BWPs transmitting the uplink signal or the 

number of the closed-loop power control processes associated with the uplink signal, the 

method further comprises: determining that the number of bits of the TPC command field in 

the DCI is 2. Specifically, the DCI includes a TPC command field of the terminal. For 

example, before the terminal receives the number of BWPs configured by the network side or 

the number of the closed-loop power control processes associated with the uplink signal, the 

terminal assumes that the number of bits of the TPC command field in the DCI is 2. 

[00176] The number of bits in the TPC command field is determined to be 2*N or 2+log2(N) 

if the number of BWPs transmitting the uplink signal is N or the number of the closed-loop 

power control processes associated with the uplink signal is N. 

[00177] The DCI is at least one of the following: DCI carrying a TPC command of PUSCH; 

DCI carrying a TPC command of PUCCH; DCI carrying a TPC command of SRS. 

[00178] It should be noted that the format of the DCI may be: DCI format 2-2 or DCI format 

2-3, and the DCI is scrambled by using PUSCH-TPC-RNTI or PUCCH-TPC-RNTI or 

SRS-TPC-RNTI. The DCI can be used to indicate a TPC command on a BWP, and can also 

be used to indicate a TPC command on different BWPs. 

[00179] The uplink signal is one of the following: PUSCH, PUCCH and SRS. 

[00180] Specifically, if the uplink signal is PUSCH or PUCCH, the format of the DCI is DCI 

format 2-2, and is scrambled by PUSCH-TPC-RNTI or PUCCH-TPC-RNTI. If the uplink 

signal is SRS, then the format of the DCI is DCI format 2-3 and is scrambled by 

SRS-TPC-RNTI. 

[00181] Based on the above solutions, the embodiment may provide a processing method for 
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further determining a TPC command field. For example, the method may further comprises: 

Determining the TPC command field of the terminal device from the DCI based on a position 

index of TPC command indicated by a network side and a number of bits of the TPC 

command field. 

[00182] According to the method of obtaining a position index of a TPC command, the 

terminal device further includes: 

a first communication unit 32, configured to receive the position index of TPC command 

indicated by a network side through a RRC signaling, and configured to receive the position 

index of TPC command indicated by the network side through a RRC signaling; wherein the 

position index of TPC command indicates a start bit of the TPC command field of the 

terminal device in the DCI. 

[00183] Specifically, the position index may be in units of 1 bit. That is, the start bit of the 

TPC command field may be in any position in the DCI. Or the position index may be in units 

of 2 bits. That is, the start bit of the TPC command field may be any even bit in the bits of the 

DCI (e.g. the index of bit is 0, 2, 4, ...). 

[00184] The position index of TPC command comprises a position index of at least one TPC 

command. Each TPC command corresponds to a BWP or a closed-loop power control process 

corresponding to a BWP. If the TPC command field includes position indexes of multiple 

TPC commands and each TPC command corresponds to a BWP or a closed-loop power 

control process on a BWP, the network side may configure independent position indexes for 

the multiple TPC commands. That is, the network side can independently configure a position 

index of TPC command for each BWP or each closed-loop power control process. For 

example, the k-th position index corresponds to the TPC command of the k-th BWP or the 

k-th closed-loop power control process. 

[00185] Typically, the TPC command field occupies continuous bits in the DCI. For example, 

if the TPC command field comprises 2 TPC commands, the two TPC commands are two 

continuous TPC commands in the DCI. 

[00186] The position index of TPC command indicates the k-th bit, and the number of bits of 

the TPC command field is M, then the bits occupied by the TPC command field of the 

terminal device are the {k, k+1, . . . , k+M-1} bits in the DCI. 

[00187] If the TPC command field is 2*N bits, it includes N 2-bit TPC commands and the 

n-th TPC command is used for the n-th BWP or the n-th closed-loop power control process; if 

the TPC command field is 2+log2(N) bits, the first two bits are a TPC command and the 

subsequent log2(N) bits indicate the BWP or closed-loop power control process 
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corresponding to the TPC command, or the last two bits are a TPC command and the 

preceding log2 (N) bits indicate the BWP or closed-loop power control process corresponding 

to the TPC command. 

[00188] This embodiment may further include the following steps: 

the first communication unit, configured to transmit the uplink signal based on the 

determined transmission power. 

the first processing unit, configured to determine a transmission power of the uplink 

signal based on a closed-loop power adjustment factor of a BWP currently transmitting the 

uplink signal or a closed-loop power adjustment factor of a closed-loop power control process 

currently used by the uplink signal. 

[00189] It can be seen that, by adopting the foregoing solution, the corresponding TPC 

command can be determined based on the number of BWPs of the uplink signal or the 

number of the closed-loop power control processes, and the power adjustment factor 

corresponding to the uplink signal is determined based on the TPC command, thereby 

reducing DCI overhead of the TPC command of one terminal as much as possible, saving 

unnecessary DCI overhead, and performing closed-loop power control of more terminals and 

more BWPs through one DCI. 

[00190] Embodiment 4 

[00191] An embodiment of the present application provides a network device, as shown in 

FIG. 4, comprising: 

a second processing unit 41, configured to determine number of bits of a Transmission 

Power Control TPC command field of a terminal device in Downlink Control Information 

DCI based on number of Bandwidth Parts BWPs transmitting an uplink signal or number of 

closed-loop power control processes associated with an uplink signal; 

a second communication unit 42, configured to transmit the TPC command field to the 

terminal device through the DCI. The terminal device in this embodiment can be understood 

as a terminal with a communication function in a communication system, such as a mobile 

phone or the like. 

[00192] The above second processing unit 41 performs at least one of the following: 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a current transmission type of the uplink signal; that is, determining 

based on a transmission type of the current uplink signal; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on configuration of a high-layer signaling; 
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determining the number of the closed-loop power control processes associated with the 

uplink signal based on the number of BWPs which transmit the uplink signal and the number 

of the closed-loop power control processes on each BWP which transmits the uplink signal; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a first correspondence configured by a high-layer signaling when the 

uplink signal is PUSCH, wherein the first correspondence is a correspondence between an 

SRI state and a closed-loop power control process; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a second correspondence configured by a high-layer signaling when 

the uplink signal is PUCCH, wherein the second correspondence is a correspondence between 

PUCCH-spatial correlation info and a closed-loop power control process; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a third correspondence configured by a high-layer signaling when the 

uplink signal is SRS, wherein the third correspondence is a correspondence between an 

SRI-spatial correlation info and a closed-loop power control process. 

[00193] Further, the second processing unit 41 is configured to determine the number of the 

closed-loop power control processes associated with the uplink signal based on that the uplink 

signal is grant-free type or scheduling-based type; for example, the uplink signal is an uplink 

signal based on grant-free (terminal autonomous transmission) or an uplink signal based on 

scheduling, and a corresponding number is determined based on this kind of type, for example, 

the number of the closed-loop power control processes associated with the uplink signal based 

on grant-free is 1; the number of the associated closed-loop power control processes based on 

scheduling is 2 or a value configured by a network side; 

[00194] and/or, 

configured to determine the number of the closed-loop power control processes for each 

BWP based on a transmission type on each BWP in the at least one BWP when the terminal 

device configures at least one BWP; wherein the at least one can be understood as one, of 

course, and more. 

[00195] When the number of the closed-loop power control processes associated with the 

uplink signal is determined based on configuration of a high-layer signaling, a number of the 

PUSCH and the PUCCH may be independently configured. If the terminal is configured with 

multiple BWPs, the network side can respectively configure a number of the closed-loop 

power control processes for each BWP. 

[00196] The second processing unit 41 is configured to take a total number of the closed-loop 
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power control processes included in all BWPs transmitting the uplink signal as the number of 

the closed-loop power control processes associated with the uplink signal. 

[00197] That is, it is determined based on the number of BWPs transmitting the uplink signal 

and the number of the closed-loop power control processes on each BWP. 

[00198] Specifically, the number of BWPs transmitting the uplink signal may be one of the 

following: number of BWPs which simultaneously transmit the uplink signal; number of 

uplink BWPs which are currently activated; number of uplink BWPs which are configured by 

a network side for the terminal device. 

[00199] It should be noted that, for the latter two cases, these BWPs may not be 

simultaneously used to transmit the uplink signal and only one or part of the BWPs can be 

used to transmit the uplink signal at the same time. The terminal may transmit the uplink 

signal by using different BWPs at different times. 

[00200] The second processing unit 41 performs at least one of the following three types: 

[00201] Case 1: 

[00202] The number of different closed-loop power control processes included in the first 

correspondence is determined as the number of the closed-loop power control processes 

associated with the uplink signal. 

[00203] For example, if the first correspondence indicates that all SRI states correspond to a 

same closed-loop power control process, the number of the closed-loop power control 

processes is 1.If the correspondence indicates that part of SRI states correspond to a 

closed-loop power control process 0 and other SRI states correspond to a closed-loop power 

control process 1, the number of the closed-loop power control processes is. 

[00204] Case 2: 

[00205] The number of the closed-loop power control processes associated with the uplink 

signal is determined to be 1 when the uplink signal is PUSCH and the terminal device is not 

configured with the SRI or the first correspondence. 

[00206] The number of the closed-loop power control processes associated with the uplink 

signal is determined to be 1 when the uplink signal is PUSCH and the terminal device is not 

configured with the SRI or the first correspondence. That is, if the terminal is not configured 

with the SRI or the correspondence between the SRI state and the closed-loop power control 

process, the number of the closed-loop power control processes is 1. 

[00207] Case 3: 

[00208] The number of the closed-loop power control processes associated with the uplink 

signal is determined based on the first correspondence configured on each BWP in at least one 
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BWP when the uplink signal is PUSCH and the terminal device is configured with the at least 

one BWP. 

[00209] The number of the closed-loop power control processes associated with the uplink 

signal is determined based on the first correspondence configured on each BWP in at least one 

BWP when the uplink signal is PUSCH and the terminal device is configured with the at least 

one BWP. That is, if the terminal is configured with multiple BWPs, the number can be 

respectively determined based on the correspondence configured on each BWP. 

[00210] It should be noted that the first correspondence may be understood as a 

correspondence between the SRI state and the closed-loop power control process. The SRI is 

an SRS Resource indicator, which can be obtained by scheduling DCI of the PUSCH to carry 

the SRI. 

[00211] The number of the closed-loop power control processes associated with the uplink 

signal is determined based on a second correspondence configured by a high-layer signaling 

when the uplink signal is PUCCH. That is, if the uplink signal is PUCCH, a number of the 

different closed-loop power control processes included in the correspondence can be 

determined based on a correspondence, which is configured by a high-layer signaling, 

between PUCCH-Spatial Relation Info and a closed-loop power control process. Specifically, 

it may include: 

[00212] The second processing unit 41 may perform at least one of the following three cases: 

[00213] Case 1: 

[00214] The terminal may determine number of different closed-loop power control processes 

included in the second correspondence as the number of the closed-loop power control 

processes associated with the uplink signal. 

[00215] For example, if the correspondence indicates that all PUCCH-Spatial Relation Info 

correspond to a same closed-loop power control process, the number of the closed-loop power 

control processes is 1. If the second correspondence indicates that part of PUCCH-Spatial 

Relation Info correspond to a closed-loop power control process 0 and other PUCCH-Spatial 

Relation Info correspond to a closed-loop power control process 1, the number of the 

closed-loop power control processes is 2. 

[00216] Case 2: 

[00217] The number of the closed-loop power control processes associated with the uplink 

signal is determined to be 1 when the uplink signal is PUCCH and the terminal device is not 

configured with the PUCCH-spatial correlation info or the second correspondence. 

[00218] If the terminal is not configured with PUCCH-Spatial Relation Info or a second 
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correspondence between the PUCCH-Spatial Relation Info and the closed-loop power control 

process, the number of the closed-loop power control processes is 1. 

[00219] Case 3: 

[00220] The second processing unit 41 is configured to determine the number of the 

closed-loop power control processes associated with the uplink signal based on a second 

correspondence configured on each BWP in at least one BWP when the uplink signal is 

PUCCH and the terminal device is configured with the at least one BWP. That is to say, if the 

terminal is configured with multiple BWPs, the number can be respectively determined based 

on the second correspondence configured on each BWP. 

[00221] The number of the closed-loop power control processes associated with the uplink 

signal is determined based on a third correspondence configured by a high-layer signaling 

when the uplink signal is SRS. That is, if the uplink signal is SRS, a number of the different 

closed-loop power control processes included in the correspondence can be determined based 

on a correspondence, which is configured by a high-layer signaling, between SRS-Spatial 

Relation Info and a closed-loop power control process. Specifically, the second processing 

unit 41 may perform at least one of the following three cases: 

[00222] Case 1: 

[00223] The terminal may determine number of different closed-loop power control processes 

included in the third correspondence as the number of the closed-loop power control 

processes associated with the uplink signal. 

[00224] For example, if the third correspondence indicates that all SRS-Spatial Relation Info 

correspond to a same closed-loop power control process, the number of the closed-loop power 

control processes is 1. If the third correspondence indicates that part of SRS-Spatial Relation 

Info correspond to a closed-loop power control process 0 and other SRS-Spatial Relation Info 

correspond to a closed-loop power control process 1, the number of the closed-loop power 

control processes is 2. 

[00225] Case 2: 

[00226] The number of the closed-loop power control processes associated with the uplink 

signal is determined to be 1 when the uplink signal is SRS and the terminal device is not 

configured with the SRS-spatial correlation info or the third correspondence. 

[00227] That is, if the terminal is not configured with SRS-Spatial Relation Info or a third 

correspondence between the SRS-Spatial Relation Info and the closed-loop power control 

process, the number of the closed-loop power control processes is 1. 

[00228] Case 3: 
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[00229] The second processing unit 41 is configured to determine the number of the 

closed-loop power control processes associated with the uplink signal based on the third 

correspondence configured on each BWP in at least one BWP when the uplink signal is SRS 

and the terminal device is configured with the at least one BWP. That is to say, if the terminal 

is configured with multiple BWPs, the number can be respectively determined based on the 

correspondence configured on each BWP. 

[00230] The number of BWPs transmitting the uplink signal may be number of BWPs which 

simultaneously transmit the uplink signal, number of uplink BWPs which are currently 

activated, or number of uplink BWPs which are configured by a network side for the terminal 

device. For the latter two cases, these BWPs are not always possible to simultaneously 

transmit the uplink signal, and only one or part of the BWPs can be used to transmit the 

uplink signal at the same time. The terminal may transmit the uplink signal by using different 

BWPs at different times. 

[00231] Before determining the number of BWPs transmitting the uplink signal or the 

number of the closed-loop power control processes associated with the uplink signal, the 

method further comprises: determining that the number of bits of the TPC command field in 

the DCI is 2. Specifically, the DCI includes a TPC command field of the terminal. For 

example, before the terminal receives the number of BWPs configured by the network side or 

the number of the closed-loop power control processes associated with the uplink signal, the 

terminal assumes that the number of bits of the TPC command field in the DCI is 2. 

[00232] The number of bits in the TPC command field is determined to be 2*N or 2+log2(N) 

if the number of BWPs transmitting the uplink signal is N or the number of the closed-loop 

power control processes associated with the uplink signal is N. 

[00233] The DCI is at least one of the following: DCI carrying a TPC command of PUSCH; 

DCI carrying a TPC command of PUCCH; DCI carrying a TPC command of SRS. 

[00234] It should be noted that the format of the DCI may be: DCI format 2-2 or DCI format 

2-3; and the DCI is scrambled by using PUSCH-TPC-RNTI or PUCCH-TPC-RNTI or 

SRS-TPC-RNTI. The DCI can be used to indicate a TPC command on a BWP, and can also 

be used to indicate a TPC command on different BWPs. 

[00235] The uplink signal is one of the following: PUSCH, PUCCH and SRS. 

[00236] Specifically, if the uplink signal is PUSCH or PUCCH, the format of the DCI is DCI 

format 2-2, and is scrambled by PUSCH-TPC-RNTI or PUCCH-TPC-RNTI. If the uplink 

signal is SRS, then the format of the DCI is DCI format 2-3 and is scrambled by 

SRS-TPC-RNTI. 
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[00237] Based on the above solutions, the embodiment may provide a processing method for 

further determining a TPC command field. For example, the method may further comprises: 

indicating a position index of TPC command to the terminal device to cause the terminal 

device to determine the TPC command field from the DCI based on a position of TPC 

command and a number of bits of the TPC command field. 

[00238] The method of obtaining a position index of TPC command may be: indicating, by 

the network device, the position index of TPC command through a RRC signaling. The 

position index of TPC command indicates a start bit of the TPC command field of the 

terminal device in the DCI. 

[00239] Specifically, the position index may be in units of 1 bit. That is, the start bit of the 

TPC command field may be in any position in the DCI. Or the position index may be in units 

of 2 bits. That is, the start bit of the TPC command field may be any even bit in the bits of the 

DCI (e.g. the index of bit is 0, 2, 4, ...). 

[00240] The position index of TPC command comprises a position index of at least one TPC 

command. Each TPC command corresponds to a BWP or a closed-loop power control process 

corresponding to a BWP. If the TPC command field includes position indexes of multiple 

TPC commands and each TPC command corresponds to a BWP or a closed-loop power 

control process on a BWP, the network side may configure independent position indexes for 

the multiple TPC commands. That is, the network side can independently configure a position 

index of TPC command for each BWP or each closed-loop power control process. For 

example, the k-th position index corresponds to the TPC command of the k-th BWP or the 

k-th closed-loop power control process. 

[00241] Typically, the TPC command field occupies continuous bits in the DCI. For example, 

if the TPC command field comprises 2 TPC commands, the two TPC commands are two 

continuous TPC commands in the DCI. 

[00242] The position index of TPC command indicates the k-th bit, and the number of bits of 

the TPC command field is M, then the bits occupied by the TPC command field of the 

terminal device are the {k, k+1, . . . , k+M-1} bits in the DCI. 

[00243] This embodiment may further include: 

the second processing unit 41, configured to determine a transmission power of the 

uplink signal of the terminal device based on a closed-loop power adjustment factor of the 

BWP that currently transmits the uplink signal by the terminal device, or a closed loop power 

adjustment factor of a closed loop power control process currently used by the uplink signal 

which is transmitted by the terminal device; 
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the second communication unit 41, configured to receive the uplink signal transmitted by 

the terminal device based on the determined transmission power. 

[00244] It can be seen that, by adopting the foregoing solution, the corresponding TPC 

command can be determined based on the number of BWPs of the uplink signal or the 

number of the closed-loop power control processes, and the power adjustment factor 

corresponding to the uplink signal is determined based on the TPC command, thereby 

reducing DCI overhead of the TPC command of one terminal as much as possible, saving 

unnecessary DCI overhead, and performing closed-loop power control of more terminals and 

more BWPs through one DCI. 

[00245] The embodiment of the present application further provides a terminal device, or a 

hardware component architecture of a network device, as shown in FIG. 5, comprising: at 

least one processor 51, a memory 52, and at least one network interface 53. The various 

components are coupled together via a bus system 54. It can be understood that the bus 

system 54 is used to implement connection communication between these components. The 

bus system 54 includes, in addition to a data bus, a power bus, a control bus, and a status 

signal bus. However, for clarity of description, various buses are all labeled as the bus system 

54 in FIG. 5. 

[00246] It can be understood that the memory 52 in the embodiments of the present 

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

and non-volatile memory. 

[00247] In some embodiments, the memory 52 stores the following elements, executable 

modules or data structures, or a subset thereof, or an extension set thereof: 

an operating system 521 and an application program 522. 

[00248] The processor 51 is configured to: be able to process the steps of the methods of the 

first embodiment or the second embodiment, and details are not described herein. 

[00249] The above apparatus of the embodiments of the application, if implemented in the 

form of the software functional unit and sold or used as a standalone product, may be stored 

in a computer-readable storage medium. Based on such an understanding, the technical 

solutions of the embodiments of the application in essence or the part that contributes to the 

prior art may be embodied in the form of a software product. The computer software product 

is stored in a storage medium and includes a plurality of instructions for a computer device 

(which may be a personal computer, a server, a network device or the like) to execute all or 

part of the methods described in the embodiments of the present application. The foregoing 

storage medium includes various media that may store program code, such as a USB flash 
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disk, a mobile hard disk, a Read-Only Memory (ROM), a magnetic disk, an optical disk. Thus, 

the embodiments of the present application are not limited to any specific combination of 

hardware and software. 

[00250] A computer storage medium is provided by the embodiments of the present 

application, wherein the computer storage medium stores computer executable instructions. 

When the computer executable instructions are executed, the steps of the methods of the first 

embodiment or the second embodiment described above are implemented. 

[00251] While the preferred embodiments of the present application have been disclosed for 

purposes of illustration, those skilled in the art will recognize that various modifications, 

additions and substitutions are possible. Thus, the scope of the present application should not 

be limited to the embodiments described above. 
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CLAIMS: 

 

1. A method of uplink power control, which is applied to a terminal device, comprising: 

determining number of bits of a Transmission Power Control TPC command field of the 

terminal device in Downlink Control Information DCI based on number of Bandwidth 

Parts BWPs transmitting an uplink signal or number of closed-loop power control 

processes associated with an uplink signal; 

determining a closed-loop power adjustment factor of at least one BWP transmitting the 

uplink signal or a closed-loop power adjustment factor of at least one closed-loop power 

control process associated with the uplink signal based on a TPC command in the TPC 

command field. 

2. The method according to claim 1, wherein the method further comprises at least one of 

the following: 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a current transmission type of the uplink signal; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on configuration of a high-layer signaling; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on the number of BWPs which transmit the uplink signal and the 

number of the closed-loop power control processes on each BWP which transmits the 

uplink signal; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a first correspondence configured by a high-layer signaling when 

the uplink signal is PUSCH, wherein the first correspondence is a correspondence 

between an SRI state and a closed-loop power control process; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a second correspondence configured by a high-layer signaling 

when the uplink signal is PUCCH, wherein the second correspondence is a 

correspondence between PUCCH-spatial correlation info and a closed-loop power 

control process; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a third correspondence configured by a high-layer signaling when 

the uplink signal is SRS, wherein the third correspondence is a correspondence between 

an SRS-spatial correlation info and a closed-loop power control process. 
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3. The method according to claim 2, wherein determining the number of the closed-loop 

power control processes associated with the uplink signal based on a current 

transmission type of the uplink signal comprises: 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on that the uplink signal is grant-free type or scheduling-based type; 

and/or, 

determining the number of the closed-loop power control processes for each BWP based 

on a transmission type on each BWP in the at least one BWP when the terminal device 

configures at least one BWP. 

4. The method according to claim 2, wherein determining the number of the closed-loop 

power control processes associated with the uplink signal based on the number of BWPs 

which transmit the uplink signal and the number of the closed-loop power control 

processes on each BWP of the uplink signal comprises: 

taking a total number of the closed-loop power control processes included in all BWPs 

transmitting the uplink signal as the number of the closed-loop power control processes 

associated with the uplink signal. 

5. The method according to claim 2, wherein determining the number of the closed-loop 

power control processes associated with the uplink signal based on a first 

correspondence configured by a high-layer signaling when the uplink signal is PUSCH 

comprises at least one of the following: 

determining number of different closed-loop power control processes included in the first 

correspondence as the number of the closed-loop power control processes associated 

with the uplink signal; 

determining that the number of the closed-loop power control processes associated with 

the uplink signal is 1 when the uplink signal is PUSCH and the terminal device is not 

configured with the SRI or the first correspondence; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on the first correspondence configured by each BWP in the at least 

one BWP when the uplink signal is PUSCH and the terminal device is configured with at 

least one BWP. 

6. The method of claim 2, wherein determining the number of the closed-loop power 

control processes associated with the uplink signal based on a second correspondence 

configured by a high-layer signaling when the uplink signal is PUCCH comprises at least 

one of the following: 
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determining number of different closed-loop power control processes included in the 

second correspondence as the number of the closed-loop power control processes 

associated with the uplink signal; 

determining that the number of the closed-loop power control processes associated with 

the uplink signal is 1 when the uplink signal is PUCCH and the terminal device is not 

configured with the PUCCH-spatial correlation info or the second correspondence; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a second correspondence configured by each BWP in the at least 

one BWP when the uplink signal is PUCCH and the terminal device is configured with at 

least one BWP. 

7. The method of claim 2, wherein determining the number of the closed-loop power 

control processes associated with the uplink signal based on a third correspondence 

configured by a high-layer signaling when the uplink signal is SRS comprises at least 

one of the following: 

determining number of different closed-loop power control processes included in the 

third correspondence as the number of the closed-loop power control processes 

associated with the uplink signal; 

determining that the number of the closed-loop power control processes associated with 

the uplink signal is 1 when the uplink signal is SRS and the terminal device is not 

configured with the SRS-spatial correlation info or the third correspondence; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a third correspondence configured by each BWP in the at least 

one BWP when the uplink signal is SRS and the terminal device is configured with at 

least one BWP. 

8. The method according to any one of claims 1 to 7, wherein the number of BWPs 

transmitting the uplink signal is: 

number of BWPs which simultaneously transmit the uplink signal; 

or, number of uplink BWPs which are currently activated; 

or, number of uplink BWPs which are configured by a network side for the terminal 

device. 

9. The method according to claim 1, before determining the number of BWPs 

transmitting the uplink signal or the number of the closed-loop power control processes 

associated with the uplink signal, wherein further comprising: 

determining that the number of bits of the TPC command field in the DCI is 2. 
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10. The method according to claim 9, wherein the DCI comprises 1 TPC command field 

of the terminal device. 

11. The method according to any one of claims 1 to 8, wherein the method further 

comprises: 

determining that the number of bits in the TPC command field is 2*N or 2+log2(N) if the 

number of BWPs transmitting the uplink signal is N or the number of the closed-loop 

power control processes associated with the uplink signal is N. 

12. The method according to any one of claims 1 to 11, wherein the DCI is at least one of 

the following: 

DCI carrying a TPC command of PUSCH; 

DCI carrying a TPC command of PUCCH; 

DCI carrying a TPC command of SRS. 

13. The method according to any one of claims 1 to 12, wherein the uplink signal is one 

of the following: PUSCH, PUCCH, SRS. 

14. The method according to any one of claims 1 to 13, wherein the method further 

comprises: 

determining the TPC command field of the terminal device from the DCI based on a 

position index of TPC command indicated by a network side and a number of bits of the 

TPC command field. 

15. The method according to claim 14, wherein the method further comprises: 

receiving the position index of TPC command indicated by a network side through a 

RRC signaling; 

wherein the position index of TPC command indicates a start bit of the TPC command 

field of the terminal device in the DCI. 

16. The method according to claim 14, wherein the position index of TPC command 

comprises a position index of at least one TPC command; wherein each TPC command 

corresponds to a BWP or a closed-loop power control process of a BWP. 

17. The method according to any one of claims 1 to 16, wherein the TPC command field 

occupies continuous bits in the DCI. 

18. The method according to claim 1, wherein the method further comprises:: 

determining a transmission power of the uplink signal based on a closed-loop power 

adjustment factor of a BWP currently transmitting the uplink signal or a closed-loop 

power adjustment factor of a closed-loop power control process currently used by the 

uplink signal; 
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transmitting the uplink signal based on the determined transmission power. 

19. A method of uplink power control, which is applied to a network device, comprising: 

determining number of bits of a Transmission Power Control TPC command field of a 

terminal device in Downlink Control Information DCI based on number of Bandwidth 

Parts BWPs transmitting an uplink signal or number of closed-loop power control 

processes associated with an uplink signal; 

transmitting the TPC command field to the terminal device through the DCI. 

20. The method according to claim 19, wherein the method further comprises at least one 

of the following: 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a current transmission type of the uplink signal; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on configuration of a high-layer signaling; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on the number of BWPs which transmit the uplink signal and the 

number of the closed-loop power control processes on each BWP which transmits the 

uplink signal; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a first correspondence configured by a high-layer signaling when 

the uplink signal is PUSCH, wherein the first correspondence is a correspondence 

between an SRI state and a closed-loop power control process; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a second correspondence configured by a high-layer signaling 

when the uplink signal is PUCCH, wherein the second correspondence is a 

correspondence between PUCCH-spatial correlation info and a closed-loop power 

control process; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a third correspondence configured by a high-layer signaling when 

the uplink signal is SRS, wherein the third correspondence is a correspondence between 

an SRS-spatial correlation info and a closed-loop power control process. 

21. The method according to claim 19 or 20, wherein the number of BWPs transmitting 

the uplink signal is: 

number of BWPs which simultaneously transmit the uplink signal; 

or, number of uplink BWPs which are currently activated; 
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or, number of uplink BWPs which are configured for the terminal device. 

22. The method according to claim 19, before determining the number of BWPs 

transmitting the uplink signal or the number of the closed-loop power control processes 

associated with the uplink signal, wherein the method further comprises: 

determining that the number of bits of the TPC command field in the DCI is 2. 

23. The method according to any one of claims 19 to 22, wherein the method further 

comprises: 

determining that the number of bits in the TPC command field is 2*N or 2+log2(N) if the 

number of BWPs transmitting the uplink signal is N or the number of the closed-loop 

power control processes associated with the uplink signal is N. 

24. The method according to any one of claims 19 to 23, wherein the DCI is at least one 

of the following: 

DCI carrying a TPC command of PUSCH; 

DCI carrying a TPC command of PUCCH; 

DCI carrying a TPC command of SRS. 

25. The method according to any one of claims 19 to 24, wherein the uplink signal is one 

of the following: PUSCH, PUCCH, SRS. 

26. The method according to any one of claims 19 to 25, wherein the method further 

comprises: 

indicating a position index of TPC command to the terminal device to cause the terminal 

device to determine the TPC command field from the DCI based on a index position of 

TPC command and a number of bits of the TPC command field. 

27. The method according to claim 19, wherein the method further comprises: 

determining a transmission power of the uplink signal of the terminal device based on a 

closed-loop power adjustment factor of the BWP that currently transmits the uplink 

signal by the terminal device, or a closed-loop power adjustment factor of a closed-loop 

power control process currently used by the uplink signal which is transmitted by the 

terminal device; receiving the uplink signal transmitted by the terminal device based on 

the determined transmission power. 

28. A terminal device, comprising: 

a first processing unit, configured to determine number of bits of a Transmission Power 

Control TPC command field of the terminal device in Downlink Control Information 

DCI based on number of Bandwidth Parts BWPs transmitting an uplink signal or number 

of closed-loop power control processes associated with an uplink signal; 
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determining a closed-loop power adjustment factor of at least one BWP transmitting the 

uplink signal or a closed-loop power adjustment factor of at least one closed-loop power 

control process associated with the uplink signal based on a TPC command in the TPC 

command field. 

29. The terminal device according to claim 28, wherein the first processing unit is further 

configured to perform at least one of the following: 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a current transmission type of the uplink signal; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on configuration of a high-layer signaling; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on the number of BWPs which transmit the uplink signal and the 

number of the closed-loop power control processes on each BWP which transmits the 

uplink signal; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a first correspondence configured by a high-layer signaling when 

the uplink signal is PUSCH, wherein the first correspondence is a correspondence 

between an SRI state and a closed-loop power control process; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a second correspondence configured by a high-layer signaling 

when the uplink signal is PUCCH, wherein the second correspondence is a 

correspondence between PUCCH-spatial correlation info and a closed-loop power 

control process; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a third correspondence configured by a high-layer signaling when 

the uplink signal is SRS, wherein the third correspondence is a correspondence between 

an SRS-spatial correlation info and a closed-loop power control process. 

30. The terminal device according to claim 29, wherein the first processing unit is further 

configured to: determine the number of the closed-loop power control processes 

associated with the uplink signal based on that the uplink signal is grant-free type or 

scheduling-based type; 

and/or, 

determine the number of the closed-loop power control processes for each BWP based 

on a transmission type on each BWP in the at least one BWP when the terminal device 
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configures at least one BWP. 

31. The terminal device according to claim 29, wherein the first processing unit is further 

configured to: take a total number of the closed-loop power control processes included in 

all BWPs transmitting the uplink signal as the number of the closed-loop power control 

processes associated with the uplink signal. 

32. The terminal device according to claim 29, wherein the first processing unit is further 

configured to perform at least one of the following: 

determining number of different closed-loop power control processes included in the first 

correspondence as the number of the closed-loop power control processes associated 

with the uplink signal; 

determining that the number of the closed-loop power control processes associated with 

the uplink signal is 1 when the uplink signal is PUSCH and the terminal device is not 

configured with the SRI or the first correspondence; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on the first correspondence configured by each BWP in the at least 

one BWP when the uplink signal is PUSCH and the terminal device is configured with at 

least one BWP. 

33. The terminal device according to claim 29, wherein the first processing unit is further 

configured to perform at least one of the following: 

determining number of different closed-loop power control processes included in the 

second correspondence as the number of the closed-loop power control processes 

associated with the uplink signal; 

determining that the number of the closed-loop power control processes associated with 

the uplink signal is 1 when the uplink signal is PUCCH and the terminal device is not 

configured with the PUCCH-spatial correlation info or the second correspondence; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a second correspondence configured by each BWP in the at least 

one BWP when the uplink signal is PUCCH and the terminal device is configured with at 

least one BWP. 

34. The terminal device according to claim 29, wherein the first processing unit is further 

configured to perform at least one of the following: 

determining number of different closed-loop power control processes included in the 

third correspondence as the number of the closed-loop power control processes 

associated with the uplink signal; 
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determining that the number of the closed-loop power control processes associated with 

the uplink signal is 1 when the uplink signal is SRS and the terminal device is not 

configured with the SRS-spatial correlation info or the third correspondence; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a third correspondence configured by each BWP in the at least 

one BWP when the uplink signal is SRS and the terminal device is configured with at 

least one BWP. 

35. The terminal device according to any one of claims 28 to 34, wherein the number of 

BWPs transmitting the uplink signal is: 

number of BWPs which simultaneously transmit the uplink signal; 

or, number of uplink BWPs which are currently activated; 

or, number of uplink BWPs which are configured by a network side for the terminal 

device. 

36. The terminal device according to claim 28, wherein the first processing unit is 

configured to determine that the number of bits of the TPC command field in the DCI is 

2. 

37. The terminal device according to claim 36, wherein the DCI comprises 1 TPC 

command field of the terminal device. 

38. The terminal device according to any one of claims 28 to 37, wherein the first 

processing unit is further configured to determine that the number of bits in the TPC 

command field is 2*N or 2+log2(N) if the number of BWPs transmitting the uplink 

signal is N or the number of the closed-loop power control processes associated with the 

uplink signal is N. 

39. The terminal device according to any one of claims 28 to 38, wherein the DCI is at 

least one of the following: 

DCI carry a TPC command of PUSCH; 

DCI carry a TPC command of PUCCH; 

DCI carry a TPC command of SRS. 

40. The terminal device according to any one of claims 28 to 39, wherein the uplink 

signal is one of the following: PUSCH, PUCCH, SRS. 

41. The terminal device according to any one of claims 28 to 39, wherein the first 

processing unit is further configured to determine the TPC command field of the terminal 

device from the DCI based on a position index of TPC command indicated by a network 

side and a number of bits of the TPC command field. 
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42. The terminal device according to claim 41, wherein the terminal device further 

comprises: 

a first communication unit, configured to receive the position index of TPC command 

indicated by a network side through a RRC signaling; 

wherein the position index of TPC command indicates a start bit of the TPC command 

field of the terminal device in the DCI. 

43. The terminal device according to claim 41, wherein the position index of TPC 

command comprises a position index of at least one TPC command; wherein each TPC 

command corresponds to a BWP or a closed-loop power control process of a BWP. 

44. The terminal device according to any one of claims 28 to 43, wherein the TPC 

command field occupies continuous bits in the DCI. 

45. The terminal device according to claim 28, wherein the terminal device further 

comprises: 

a first communication unit, configured to transmit the uplink signal based on the 

determined transmission power; 

the first processing unit, configured to determine a transmission power of the uplink 

signal based on a closed-loop power adjustment factor of a BWP currently transmitting 

the uplink signal or a closed-loop power adjustment factor of a closed-loop power 

control process currently used by the uplink signal. 

46. A network device, comprising: 

a second processing unit, configured to determine number of bits of a Transmission 

Power Control TPC command field of a terminal device in Downlink Control 

Information DCI based on number of Bandwidth Parts BWPs transmitting an uplink 

signal or number of closed-loop power control processes associated with an uplink 

signal; 

a second communication unit, configured to transmit the TPC command field to the 

terminal device through the DCI. 

47. The network device according to claim 46, wherein the second processing unit is 

configured to perform at least one of the following: 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a current transmission type of the uplink signal; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on configuration of a high-layer signaling; 

determining the number of the closed-loop power control processes associated with the 
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uplink signal based on the number of BWPs which transmit the uplink signal and the 

number of the closed-loop power control processes on each BWP which transmits the 

uplink signal; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a first correspondence configured by a high-layer signaling when 

the uplink signal is PUSCH, wherein the first correspondence is a correspondence 

between an SRI state and a closed-loop power control process; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a second correspondence configured by a high-layer signaling 

when the uplink signal is PUCCH, wherein the second correspondence is a 

correspondence between PUCCH-spatial correlation info and a closed-loop power 

control process; 

determining the number of the closed-loop power control processes associated with the 

uplink signal based on a third correspondence configured by a high-layer signaling when 

the uplink signal is SRS, wherein the third correspondence is a correspondence between 

an SRI-spatial correlation info and a closed-loop power control process. 

48. The network device according to claim 46 or 47, wherein the number of BWPs 

transmitting the uplink signal is: 

number of BWPs which simultaneously transmit the uplink signal; 

or, number of uplink BWPs which are currently activated; 

or, number of uplink BWPs which are configured for the terminal device. 

49. The network device according to claim 46, before determining the number of BWPs 

transmitting the uplink signal or the number of the closed-loop power control processes 

associated with the uplink signal, wherein the second processing unit is further 

configured to determine that the number of bits of the TPC command field in the DCI is 

2. 

50. The network device according to any one of claims 46 to 49, wherein the second 

processing unit is configured to determine that the number of bits in the TPC command 

field is 2*N or 2+log2 (N) if the number of BWPs transmitting the uplink signal is N or 

the number of the closed-loop power control processes associated with the uplink signal 

is N. 

51. The network device according to any one of claims 46 to 50, wherein the DCI is at 

least one of the following: 

DCI carrying a TPC command of PUSCH; 
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DCI carrying a TPC command of PUCCH; 

DCI carrying a TPC command of SRS. 

52. The network device according to any one of claims 46 to 51, wherein the uplink 

signal is one of the following: PUSCH, PUCCH, SRS. 

53. The network device according to any one of claims 46 to 52, wherein the second 

processing unit is configured to indicate a position index of TPC command to the 

terminal device to cause the terminal device to determine the TPC command field from 

the DCI based on the position index of TPC command and a number of bits of the TPC 

command field. 

54. The network device according to claim 46, wherein 

the second processing unit is configured to determine a transmission power of the uplink 

signal of the terminal device based on a closed-loop power adjustment factor of the BWP 

that currently transmits the uplink signal by the terminal device, or a closed-loop power 

adjustment factor of a closed-loop power control process currently used by the uplink 

signal which is transmitted by the terminal device; 

the second communication unit is configured to receive the uplink signal transmitted by 

the terminal device based on the determined transmission power. 

55. A terminal device, comprising: a processor and a memory for storing computer 

programs executable on the processor, 

wherein the processor is configured to perform the steps of the methods of any one of 

claims 1-18 when the computer programs are executed. 

56. A network device, comprising: a processor and a memory for storing computer 

programs executable on the processor, 

wherein the processor is configured to perform the steps of the methods of any one of 

claims 19-27 when the computer programs are executed. 

57. A computer storage medium, wherein the computer storage medium stores computer 

executable instructions, wherein the steps of the methods of any one of claims 1-27 are 

implemented when the computer executable instructions are executed.


