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POWER CONTROL METHOD AND APPARATUS, DEVICE, AND STORAGE 

MEDIUM 

 

TECHNICAL FIELD 

[0001] The disclosure relates to a field of communication technologies, more 

particularly to a method and an apparatus for controlling a power. 

  

BACKGROUND 

[0002] In Rel 17, for a scene with multiple transmission reception points (TRPs), 

a user equipment (UE) uses a time-division transmission way in an uplink transmission, 

that is, the UE transmits uplink data to a TRP1 of an access network device at a first 

moment, and the UE transmits uplink data to a TRP2 of the access network device at a 

second moment. 

[0003] In combination with the uplink transmission above, Rel 17 also discusses 

a TRP-specific power control way. A process of the TRP-specific power control way is 

to indicate two power control parameter sets to UE, which are used to determine an 

output power in two transmission processes respectively. 

[0004] However, a power control way in the related art is no longer suitable for a 

scene where multiple antenna panels are employed to transmit the uplink data to the 

multiple TRPs simultaneously in a space division way in Rel 18. 

 

SUMMARY  

[0005] Embodiments of the disclosure provide a method and an apparatus for 

controlling a power, a device, and a storage medium. An output power is allocated to multiple 

antenna panels when uplink transmission is performed simultaneously by the multiple 

antenna panels. The technical solution includes the following. 

[0006] According to an aspect of the disclosure, there is provided a method for 

controlling a power. The method is executed by a terminal, and includes: 
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[0007] receiving indication information, in which the indication information indicates 

an output power corresponding to at least two antenna panels in the terminal during uplink 

transmission; and 

[0008] determining an output power corresponding to each of the at least two antenna 

panels that perform the uplink transmission simultaneously, based on the output power. 

[0009] According to an aspect of the disclosure, there is provided a method for 

controlling a power. The method is executed by a network device, and includes: 

[0010] sending indication information, in which the indication information indicates 

an output power of at least two antenna panels in a terminal during uplink transmission; and 

[0011] receiving uplink data, in which the uplink data is data when the at least two 

antenna panels perform the uplink transmission simultaneously after the terminal determines 

an output power corresponding to each of the at least two antenna panels based on the output 

power indicated by the indication information. 

[0012] According to an aspect of the disclosure, there is provided an apparatus for 

controlling a power. The apparatus includes: 

[0013] a sending module, configured to send indication information, in which the 

indication information indicates an output power of at least two antenna panels in a terminal 

during uplink transmission; and 

[0014] a receiving module, configured to receive uplink data, in which the uplink data 

is data when the at least two antenna panels perform the uplink transmission simultaneously 

after the terminal determines an output power corresponding to each of the at least two 

antenna panels based on the output power indicated by the indication information. 

[0015] According to an aspect of the disclosure, there is provided an apparatus for 

controlling a power. The apparatus includes: 

[0016] a receiving module, configured to receive indication information, in which the 

indication information indicates an output power corresponding to at least two antenna panels 

in the terminal during uplink transmission; and 

[0017] a determining module, configured to determine an output power corresponding 

to each of the at least two antenna panels that perform the uplink transmission simultaneously, 

based on the output power. 
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[0018] According to an aspect of the disclosure, there is provided a terminal. The 

terminal includes a processor; and a transceiver connected with the processor. The processor 

is configured to load and execute executable instructions to realize the method for controlling 

the power as described above. 

[0019] According to an aspect of the present disclosure, there is provided a network 

device. The network device includes: 

[0020] a processor; 

[0021] a transceiver connected with the processor; and 

[0022] a memory for storing instructions executable by the processor, 

[0023] The processor is configured to load and execute the instructions to realize the 

method for controlling the power in embodiments of the disclosure as described above. 

[0024] According to an aspect of the disclosure, there is provided a 

computer-readable storage medium. The computer-readable storage medium is configured to 

store at least one instruction, at least one program, a code set or an instruction set, and the at 

least one instruction, the at least one program, the code set or the instruction set is loaded and 

executed by a processor to realize the method for controlling the power as described above. 

[0025] The technical solution according to embodiments of the disclosure at least has 

following beneficial effects. 

[0026] In case that the terminal performs the uplink transmission by the multiple 

antenna panels simultaneously, the terminal determines the output power corresponding to 

each antenna panel during the uplink transmission by the indication information indicating 

the output power corresponding to the multiple antenna panels, thus realizing the control of 

the output powers of the multiple antenna panels that perform the uplink transmission 

simultaneously, promoting a deployment of the multiple antenna panels that perform the 

uplink transmission simultaneously, and improving a throughput of the uplink transmission. 

 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] In order to more clearly illustrate a technical solution in embodiments of the 

disclosure, accompanying drawings needed to use in the description of embodiments will be 
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introduced clearly below. Apparently, the accompanying drawings described below are only a 

part of embodiments of the disclosure. For the ordinary skilled in the art, other accompanying 

drawings may further be obtained based on these accompanying drawings without creative 

work. 

[0028] FIG. 1 is a schematic diagram illustrating a communication system according 

to an exemplary embodiment of the disclosure. 

[0029] FIG. 2 is a schematic diagram illustrating an uplink transmission in a space 

division scene according to an exemplary embodiment of the disclosure. 

[0030] FIG. 3 is a schematic diagram illustrating an uplink transmission in a space 

division scene according to an exemplary embodiment of the disclosure. 

[0031] FIG. 4 is a schematic diagram illustrating an uplink transmission in a space 

division scene according to an exemplary embodiment of the disclosure. 

[0032] FIG. 5 is a flow chart illustrating a method for controlling a power according 

to an exemplary embodiment of the disclosure. 

[0033] FIG. 6 is a flow chart illustrating a method for controlling a power according 

to an exemplary embodiment of the disclosure. 

[0034] FIG. 7 is a flow chart illustrating a method for controlling a power according 

to an exemplary embodiment of the disclosure. 

[0035] FIG. 8 is a flow chart illustrating a method for controlling a power according 

to an exemplary embodiment of the disclosure. 

[0036] FIG. 9 is a flow chart illustrating a method for controlling a power according 

to an exemplary embodiment of the disclosure. 

[0037] FIG. 10 is a flow chart illustrating a method for controlling a power according 

to an exemplary embodiment of the disclosure. 

[0038] FIG. 11 is a flow chart illustrating a method for controlling a power according 

to an exemplary embodiment of the disclosure. 

[0039] FIG. 12 is a block diagram illustrating an apparatus for controlling a power 

according to an exemplary embodiment of the disclosure. 

[0040] FIG. 13 is a block diagram illustrating an apparatus for controlling a power 

according to an exemplary embodiment of the disclosure. 
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[0041] FIG. 14 is a block diagram illustrating an apparatus for controlling a power 

according to an exemplary embodiment of the disclosure. 

[0042] FIG. 15 is a block diagram illustrating a communication device according to 

an exemplary embodiment of the disclosure. 

 

DETAILED DESCRIPTION 

[0043] In order to make a purpose, a technical solution and an advantage of the 

disclosure more clear, further description is made in detail to embodiments of the disclosure 

with reference to accompanying drawings. 

[0044] Reference will now be made in detail to exemplary embodiments, examples of 

which are illustrated in the accompanying drawings. The following description refers to the 

accompanying drawings in which the same numbers in different drawings represent the same 

or similar elements unless otherwise represented. The implementations described in the 

following exemplary embodiments do not represent all implementations consistent with 

embodiments of the disclosure. Instead, they are merely examples of the apparatuses and 

methods consistent with some aspects of the disclosure as detailed in the appended claims. 

[0045] Terms described in the disclosure are only for the purpose of describing 

specific embodiments, but should not be construed to limit the disclosure. As used in the 

disclosure and the appended claims, “a/an”, “said” and “the” in singular forms are intended 

to include plural forms, unless clearly indicated in the context otherwise. It should also be 

understood that, the term “and/or” used herein represents and contains any or all possible 

combinations of one or more associated listed items. 

[0046] It should be understood that, although the terms such as “first”, “second”, 

“third”, etc. may be used in embodiments of disclosure to describe various information, such 

information should not be limited by these terms. These terms are only used to distinguish the 

same type of information from each other. For example, first information may also be 

referred to as second information, and similarly, the second information may also be referred 

to as the first information, without departing from the scope of the disclosure. As used herein, 

the term “if” may be construed to mean “when” or “upon” or “in response to determining” 

depending on the context. 
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[0047] Referring to FIG. 1, FIG. 1 illustrates a schematic diagram illustrating a 

communication system according to an exemplary embodiment of the disclosure. The 

communication system may include a terminal 10 and an access network device 20. 

[0048] The number of terminals 10 is usually multiple, and one or more terminals 10 

may be distributed in a cell managed by each access network device 20. The terminal 10 may 

include various handheld devices with a wireless communication function, vehicle-mounted 

devices, wearable devices, computing devices or other processing devices connected to a 

wireless modem, as well as various forms of UEs, mobile stations (MSs) and the like. For 

convenience of description, in embodiments of the disclosure, the above-mentioned devices 

are collectively referred to as terminal. 

[0049] The access network device 20 is a device deployed in an access network to 

provide the wireless communication function for the terminal 10. The access network device 

20 may include various forms of macro base stations, micro base stations, relay stations and 

access points. The access network device 20 may also be a location management function 

network element. Alternatively, the location management function network element includes 

a location server, which may be implemented as any one of the following: a location 

management function (LMF), an enhanced serving mobile location center (E-SMLC), secure 

a user plane location (SUPL), an SUPL location platform (SUPL SLP). In systems with 

different wireless access technologies, names of devices with an access network function may 

be different. For example, in a 5G new ratio (NR) system, the devices are called gNodeB or 

gNB. With the evolution of communication technology, the name “access network device” 

may change. For convenience of description, in embodiments of the disclosure, the above 

devices providing the wireless communication function for the terminal 10 are collectively 

referred to as the access network device. A connection may be established between the access 

network device 20 and the terminal 10 through an air interface, to perform communication 

through the connection, in which the communication includes an interaction of signaling and 

data. There may multiple access network devices 20, and two adjacent access network 

devices 20 may also communicate in a wired or wireless mean. The terminal 10 may switch 

between different access network devices 20, that is, establish connections with different 

access network devices 20. 
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[0050] The “5G NR system” in embodiments of the disclosure may also be called 5G 

system or NR system, but those skilled in the art may understand a meaning of the 5G system 

or NR system. The technical solution described in embodiments of the disclosure may be 

applied to the 5G NR system, and may also be applied to a subsequent evolution system of 

the 5G NR system. 

[0051] Before the UE transmits uplink data to multiple TRPs, the UE needs to 

determine an output power used in transmitting the uplink data. 

[0052] An uplink output power of a channel or signal is determined based on Formula 

1: 

Formula 1: P = min [𝑃𝐶𝑀𝐴𝑋 , {open loop part} + {closed loop part} +

{other adjustment quantity}], 

[0053] where, PCMAX is an allowed maximum uplink output power, the open loop part 

is calculated based on open-loop power parameters P0, alpha and PL, where P0 represents a 

target value of ab open-loop receiver power, alpha represents a compensation factor of a 

partial path loss, and PL represents an estimated value of a downlink path loss determined 

based on a reference signal; the closed loop part is a power used to dynamically adjust any 

uplink transmission of the terminal and determined by a closed-loop power parameter, that is, 

a power control adjustment state value; and other adjustment quantity is related to 

information such as resource allocation and link adaptation. The open loop part and the 

closed loop part need to be indicated by indication information. 

[0054] In the related art, the UE may determine an output power of an uplink channel 

or signal based on a power control parameter indicated by the base station, and then the UE 

may divide the output power equally at each port of the uplink channel or signal. 

[0055] However, in an uplink transmission in a space division scene, as illustrated in 

FIG. 2, FIG. 2 illustrates the uplink transmission in the space division scene. Assuming that 

the number of data layers of a physical uplink shared control channel (PUSCH) is 2, data of a 

layer 1 is transmitted to a first transmission reception point (TRP) 221 corresponding to an 

access network device 220 through a first antenna panel 211 in a user terminal 210, and data 

of layer2 is transmitted to a second TRP 222 through a second antenna panel 212. A channel 

employed by the first antenna panel 211 to the first TRP 221 is different from a channel 
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employed by the second antenna panel 212 to the second TRP 222. Therefore, there needs to 

determine different output powers for different antenna panels. 

[0056] As illustrated in FIG. 3, FIG. 3 illustrates an uplink transmission in another 

space division scene. 

[0057] Data of a layer1 is transmitted to a second TRP 322 corresponding to an access 

network device 330 through a first antenna panel 311 in a user terminal 310, and the data of 

the layer1 is also transmitted to a first TRP 321 through a second antenna panel 312 

simultaneously. A channel employed by the first antenna panel 311 to the second TRP 322 is 

different from a channel employed by the second antenna panel 312 to the first TRP 321. 

Therefore, there needs to determine different output powers for different panels. 

[0058] As illustrated in FIG. 4, FIG. 4 illustrates an uplink transmission in another 

space division scene. Data of a layer1 is transmitted to a first TRP 421 corresponding to an 

access network device 430 through a first antenna panel 411 in a user terminal 410, and data 

of a layer2 is also transmitted to the first TRP 421 through a second antenna panel 412 

simultaneously. A channel used by the first antenna panel 411 to the first TRP 421 is different 

from a channel employed by the second antenna panel 312 to the first TRP 421 are different, 

so it is necessary to determine different output powers for each panel. 

[0059] However, it may not be realized that respective output powers are determined 

for respective panels in the above scenes by the power control for the above scenes in an 

existing protocol, because the power control in the related art is based on a channel/signal, 

and a channel output power determined based on an indicated power control parameter is 

averagely distributed in ports of the channel/signal. 

[0060] Based on this, the disclosure provides a method for controlling a power, and 

provides a solution to allocate a power to different antenna panels in the UE in a space 

division transmission scene. Description is made below to a technical solution according to 

embodiments of the disclosure. 

[0061] Referring to FIG. 5, FIG. 5 is a flow chart illustrating a method for controlling 

a power according to an exemplary embodiment of the disclosure. The method may be 

applied to the terminal in the communication system as illustrated in FIG. 1. The method 

includes the following 
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[0062] At block 510, indication information is received, in which the indication 

information indicates an output power of at least two antenna panels in the terminal that 

perform uplink transmission. 

[0063] Alternatively, the indication information is information sent by a network 

device to the terminal. The network device includes at least one of an access network device, 

a core network device, or other device. 

[0064] Alternatively, when the indication information indicates the output power of 

the at least two antenna panels that the uplink transmission by indicating a determining way 

of the output power. In an example, when the indication information is used to indicate the 

determination way of the output power, the indication information may indicate the terminal 

to determine the output power based on a power control parameter set received. 

[0065] At block 520, an output power corresponding to each of the at least two 

antenna panels that perform the uplink transmission simultaneously is determined based on 

the output power. 

[0066] In embodiments of the disclosure, the terminal is provided with the at least 

two antenna panels for the uplink transmission, and the at least two antenna panels have a 

capability of performing the uplink transmission simultaneously. 

[0067] In some embodiments, the at least two antenna panels may employ different 

uplink channels or uplink signals for the uplink transmission. Alternatively, the uplink 

channel may be a PUSCH or a physical uplink control channel (PUCCH), and the uplink 

signal may be an uplink reference signal, such as an uplink sounding reference signal (SRS). 

[0068] For example, the terminal determines the output power of the at least two 

antenna panels when performing the uplink transmission simultaneously based on the output 

power indicated by the indication information. In an example, in case that the at least two 

antenna panels include a first antenna panel and a second antenna panel, the terminal 

determines a first output power corresponding to the first antenna panel and a second output 

power corresponding to the second antenna panel based on the output power indicated by the 

indication information. 

[0069] In conclusion, in the technical solution according to embodiments of the 

disclosure, when the terminal performs the uplink transmission through multiple antenna 
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panels simultaneously, the output power corresponding to each antenna panel during the 

uplink transmission is determined through the indication information indicating the output 

power of the multiple antenna panels, thus realizing control of the output powers of the 

multiple antenna panels during the uplink transmission simultaneously, promoting a 

deployment of the multiple antenna panels for the uplink transmission simultaneously, and 

improving a throughput of the uplink transmission. 

[0070] Referring to FIG. 6, FIG. 6 is a flow chart illustrating a method for controlling 

a power according to an exemplary embodiment of the disclosure. In embodiments of the 

disclosure, the output power indicated by the indication information is a total output power 

corresponding to the at least two antenna panels. The method includes the following. 

[0071] At block 610, indication information is received, in which the indication 

information indicates the total output power corresponding to the at least two antenna panels 

in a terminal that perform uplink transmission. 

[0072] Alternatively, the indication information is information sent by a network 

device to the terminal. The network device includes at least one of an access network device, 

a core network device, or other device. 

[0073] At block 620, a minimum value between a first output power upper limit and 

the total output power is determined as a target output power. 

[0074] In some embodiments, the terminal corresponds to the first output power 

upper limit PCMAX1. For example, the terminal determines the first output power upper limit 

PCMAX1 above based on a protocol, and the first output power upper limit PCMAX1 above is 

used to indicate a maximum output power that the terminal may realize during the uplink 

transmission, that is, a maximum output power. 

[0075] In embodiments of the disclosure, the target output power P allocated to the at 

least two antenna panels is determined based on both the first output power upper limit 

PCMAX1 and the total output power Ptotal. For example, in case that the total output power Ptotal 

indicated by the indication information does not exceed the first output power upper limit 

PCMAX1 of the terminal, it means that the terminal may perform power allocation based on the 

total output power Ptotal indicated by the indication information; and in case that the total 

output power Ptotal indicated by the indication information exceeds the first output power 
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upper limit PCMAX1 of the terminal, it means that the terminal may not support the total output 

power Ptotal indicated by the indication information, so the terminal may perform power 

allocation based on the first output power upper limit PCMAX1, that is, P=min{Ptotal, PCMAX1}. 

[0076] At block 630, the target output power P is allocated to the at least two antenna 

panels as the output power corresponding to each antenna panel during the uplink 

transmission. 

[0077] For example, the terminal allocates the target output power P based on a 

specified way. Alternatively, the specified way may be at least one of following ways: 

[0078] A first way: power equal division is performed based on the ports. 

[0079] For example, the target output power P is allocated to the at least two antenna 

panels as the output power corresponding to each antenna panel during the uplink 

transmission based on a ratio of the number of ports corresponding to each antenna panel to a 

total number of ports of the terminal. That is, the target output power is divided equally to 

each port, and different antenna panels are allocated with different output powers based on 

the number of ports. 

[0080] For example, when the total number of ports of the terminal is represented by 

N and the number of ports corresponding to an ith antenna panel in the at least two antenna 

panels is represented by Ni, an output power allocated to the ith antenna panel is (𝑁𝑖 𝑁⁄ )𝑃, 

where the N ports are ports configured to the uplink transmission, and i and N are positive 

integers. 

[0081] In an example, it is explained that the terminal has two antenna panels, that is, 

the at least two antenna panels include a first antenna panel and a second antenna panel. For 

example, the first antenna panel includes N1 ports, and the second antenna panel includes N2 

ports, where N1 and N2 are positive integers. A first output power Ppanel1 allocated to the first 

antenna panel is (𝑁1 𝑁⁄ )𝑃, that is, as illustrated in Formula two. A second output power 

Ppanel2 allocated to the second antenna panel as (𝑁2 𝑁⁄ )𝑃, as illustrated in Formula three. 

𝑃𝑡𝑜𝑡𝑎𝑙 represents the total output power, and 𝑃𝐶𝑀𝐴𝑋1 represents the first output power 

upper limit. 
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[0082] Formula two: 𝑃𝑝𝑎𝑛𝑒𝑙1 =
𝑁1

𝑁
𝑃 = min {𝑃𝑡𝑜𝑡𝑎𝑙 , 𝑃𝐶𝑀𝐴𝑋1}

𝑁1

𝑁
 

[0083] Formula three: 𝑃𝑝𝑎𝑛𝑒𝑙2 =
𝑁2

𝑁
𝑃 = min {𝑃𝑡𝑜𝑡𝑎𝑙 , 𝑃𝐶𝑀𝐴𝑋1}

𝑁2

𝑁
 

[0084] A second way: power allocation is performed based on a ratio of an expected 

power corresponding to each antenna panel to a total expected power corresponding to all 

antenna panels. 

[0085] For example, the target output power P is allocated to the at least two antenna 

panels as the output power corresponding to each antenna panel that performs the uplink 

transmission based on a ratio of the expected power corresponding to each antenna panel to a 

total expected power for the at least two antenna panels. 

[0086] For example, when the total expected power corresponding to the at least two 

antenna panels is ∑ 𝑃𝑖
𝑛
𝑖=1 , where 𝑃𝑖  represents an expected power corresponding to an ith 

antenna panel, the number of the at least two antenna panels is n, and i and n are positive 

integers, then an output power allocated to the ith antenna panel is (𝑃𝑖 ∑ 𝑃𝑖
𝑛
𝑖=1⁄ )𝑃. 

[0087] In an example, description is made by taking that the terminal has two antenna 

panels as an example, that is, the at least two antenna panels include a first antenna panel and 

a second antenna panel. For example, a first expected power corresponding to the first 

antenna panel is P1, and a second expected power corresponding to the second antenna panel 

is P2. A first output power Ppanel1 allocated to the first antenna panel is (𝑃1 (𝑃1 + 𝑃2)⁄ )𝑃, 

that is, as illustrated in Formula 4, a second output power Ppanel2 allocated to the second 

antenna panel is (𝑃2 (𝑃1 + 𝑃2)⁄ )𝑃, that is, as illustrated in Formula 5. 𝑃𝑡𝑜𝑡𝑎𝑙 represents 

the total output power, and 𝑃𝐶𝑀𝐴𝑋1 represents the first output power upper limit. 

[0088] Formula four: 𝑃𝑝𝑎𝑛𝑒𝑙1 =
𝑃1

𝑃1+𝑃2
𝑃 = min {𝑃𝑡𝑜𝑡𝑎𝑙 , 𝑃𝐶𝑀𝐴𝑋1}

𝑃1

𝑃1+𝑃2
 

[0089] Formula five: 𝑃𝑝𝑎𝑛𝑒𝑙2 =
𝑃2

𝑃1+𝑃2
𝑃 = min {𝑃𝑡𝑜𝑡𝑎𝑙 , 𝑃𝐶𝑀𝐴𝑋1}

𝑃2

𝑃1+𝑃2
 

[0090] In some embodiments, the expected power corresponding to the antenna panel 

may be determined based on a power control parameter set indicated by the access network 

device. For example, the access network device indicates a power control parameter set 

corresponding to a TRP, and then the expected power corresponding to the antenna panel is 
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determined by a power control parameter set corresponding to a TRP pointed by the antenna 

panel that performs the uplink transmission. 

[0091] A third way: power allocation is performed based on both the port and an 

expected power corresponding to each antenna panel. 

[0092] For example, the target output power P is allocated to the at least two antenna 

panels as an output power corresponding to each antenna panel that performs the uplink 

transmission based on a ratio of the number of ports corresponding to each antenna panel to a 

total number of ports of the terminal and a ratio of the expected power corresponding to each 

antenna panel to a total expected power for the at least two antenna panels. 

[0093] For example, the number of ports corresponds to a first weight a, the expected 

power corresponds to a second weight b, 0 < a < 1, 0 < b < 1, and a+b=1. In case that the total 

number of ports of the terminal is N, the number of the at least two antenna panels is n, the 

number of ports corresponding to an ith antenna panel in the at least two antenna panels is Ni, 

and an expected power corresponding to the ith antenna panel is 𝑃𝑖 , an output power 

allocated to the ith antenna panel is (𝑎(𝑃𝑖 ∑ 𝑃𝑖
𝑛
𝑖=1⁄ ) + b(𝑁𝑖 𝑁⁄ ))𝑃, where i, n, and N are 

all positive integers. 

[0094] In an example, description is made by taking that the terminal corresponds to 

two antenna panels, that is, the at least two antenna panels include a first antenna panel and a 

second antenna panel. The first antenna panel includes N1 ports and the second antenna panel 

includes N2 ports. The total number of ports of the terminal is N. N1, N2 and N are positive 

integers. A first expected power corresponding to the first antenna panel is P1, and a second 

expected power corresponding to the second antenna panel is P2. In case that the number of 

ports and the expected power correspond to different weights respectively, a first output 

power Ppanel1 allocated to the first antenna panel is (𝑎𝑃1 (𝑃1 + 𝑃2) +⁄ 𝑏 𝑁1 𝑁⁄ )𝑃, that is 

illustrated in Formula 6. A second output power Ppanel2 allocated to the second antenna panel 

is (𝑎𝑃2 (𝑃1 + 𝑃2) +⁄ 𝑏 𝑁2 𝑁⁄ )𝑃, that is, illustrated in Formula 7. 𝑃𝑡𝑜𝑡𝑎𝑙 represents the 

total output power, and 𝑃𝐶𝑀𝐴𝑋1 represents the first output power upper limit. 
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[0095] Formula six: 𝑃𝑝𝑎𝑛𝑒𝑙1 = (𝑎
𝑃1

𝑃1+𝑃2
+ 𝑏

𝑁1

𝑁
) 𝑃 =

min {𝑃𝑡𝑜𝑡𝑎𝑙 , 𝑃𝐶𝑀𝐴𝑋1} (𝑎
𝑃1

𝑃1+𝑃2
+ 𝑏

𝑁1

𝑁
) 

[0096] Formula seven: 𝑃𝑝𝑎𝑛𝑒𝑙2 = (𝑎
𝑃2

𝑃1+𝑃2
+ 𝑏

𝑁2

𝑁
) 𝑃 =

min {𝑃𝑡𝑜𝑡𝑎𝑙 , 𝑃𝐶𝑀𝐴𝑋1} (𝑎
𝑃2

𝑃1+𝑃2
+ 𝑏

𝑁2

𝑁
) 

[0097] Alternatively, the first weight a and the second weight b may be indicated by 

the indication information。 Alternatively, the first weight a and the second weight b may be 

indicated by the access network device through a signaling. Alternatively, the first weight a 

and the second weight b may be set by the terminal itself. Alternatively, the first weight a and 

the second weight b may be defined by a protocol. 

[0098] Alternatively, the above specified way may be set by the terminal, indicated by 

the indication information or other signal through the access network device, or stipulated in 

a protocol, which is not limited here. 

[0099] In conclusion, with the technical solution according to embodiments of the 

disclosure, in case that the terminal performs the uplink transmission by the multiple antenna 

panels simultaneously, the output power corresponding to each antenna panel during the 

uplink transmission is determined by the indication information indicating the output power 

corresponding to the multiple antenna panels, thus realizing the control of the output powers 

of the multiple antenna panels that perform the uplink transmission simultaneously, 

promoting a deployment of the multiple antenna panels for the uplink transmission 

simultaneously, and improving a throughput of the uplink transmission. 

[00100] In embodiments of the disclosure, the total output power is indicated to the 

terminal by the indication information, and the terminal allocates the output power to the 

multiple antenna panels that perform the uplink transmission simultaneously based on the 

total output power, thus realizing the power control when the uplink transmission is 

performed by the multiple antenna panels simultaneously in the space division scene. 

[00101] Referring to FIG. 7, FIG. 7 is a flow chart illustrating a method for controlling 

a power according to an exemplary embodiment of the disclosure. In embodiments of the 
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disclosure, the indication information indicates that the total output power is determined 

based on at least two power control parameter sets. The method includes the following. 

[00102] At block 710, indication information is received, in which, the indication 

information indicates that the total output power corresponding to at least two antenna panels 

during uplink transmission is determined based on the at least two power control parameter 

sets. 

[00103] Alternatively, each power control parameter set includes at least one of: 

[00104] A. a power target value Po of an open-loop receiver;   

[00105] B. a road loss compensation factor α; 

[00106] where, 0 < α≤ 1, it is worth noting that, when α=1, it indicates a full path 

loss compensation, and when 0 < α < 1, it indicates a partial path loss compensation; 

[00107] C. a downlink path loss estimation value PL-RS; and 

[00108] D. a first power control adjustment state value. 

[00109] Alternatively, the terminal receives an RRC signaling sent by the access 

network device, and the RRC signaling indicates the at least two power control parameter 

sets. 

[00110] Alternatively, the terminal receives a media access control (MAC) control 

element (CE) signaling sent by the access network device. The MAC CE signaling indicates 

the at least two power control parameter sets. 

[00111] Alternatively, the terminal receives a downlink control information (DCI) 

signaling sent by the access network device. The DCI signaling indicates the at least two 

power control parameter sets. 

[00112] At block 720, a total output power is determined based on the at least two 

power control parameter sets. 

[00113] For example, an expected output power may be obtained based on each power 

control parameter set. 

[00114] In some embodiments, the terminal determines candidate output powers 

corresponding to the at least two power control parameter sets respectively; and determine a 

maximum power among the at least two candidate output powers as the total output power; or, 

determine a minimum value among the at least two candidate output powers as the total 
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output power; or, determine an average value of the at least two candidate output powers as 

the total output power; or, determine a sum of the at least two candidate output powers as the 

total output power. 

[00115] In an example, for example, the terminal receives the at least two power 

control parameter sets sent by the access network device, including a first power control 

parameter set and a second power control parameter set. A first candidate output power P1 is 

determined based on the first power control parameter set, and a second candidate output 

power P2 is determined by the second power control parameter set, then the total output 

power Ptotal may be one of max{P1, P2}, min{P1,P2}, or aver{P1,P2}. 

[00116] In another possible embodiments, the indication information indicates that the 

total output power corresponding to the at least two antenna panels during the uplink 

transmission is determined by one power control parameter set. 

[00117] At block 730, an output power corresponding to each of the at least two 

antenna panels that perform the uplink transmission simultaneously is determined based on 

the total output power. 

[00118] For example, actions at block 730 may be realized as actions at block 620, 

which is not repeated here. 

[00119] In conclusion, in the technical solution according to embodiments of the 

disclosure, in case that the terminal performs the uplink transmission by the multiple antenna 

panels simultaneously, the output power corresponding to each antenna panel that performs 

the uplink transmission is determined by the indication information indicating the output 

power corresponding to the multiple antenna panels, thus realizing the control of the output 

power of the multiple antenna panels that perform the uplink transmission simultaneously, 

promoting a deployment of the multiple antenna panels that perform the uplink transmission 

simultaneously, and improving a throughput of the uplink transmission. 

[00120] In embodiments of the disclosure, the total output power is indicated to the 

terminal by the indication information, and the terminal allocates the output power to the 

multiple antenna panels that perform the uplink transmission simultaneously based on the 

total output power, thus realizing the power control when the uplink transmission is 

performed simultaneously by the multiple antenna panels in the space division scene. 
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[00121] In embodiments of the disclosure, the total output power is determined by the 

at least two power control parameter sets indicated by the access network device, thus 

realizing the power control when the multiple antenna panels perform the uplink transmission 

simultaneously based on the total output power. 

 

[00122] Referring to FIG. 8, FIG. 8 is a flow chart illustrating a method for controlling 

a power according to an exemplary embodiment of the disclosure. In embodiments of the 

disclosure, an output power indicated by indication information is at least two output powers 

corresponding to at least two antenna panels, where an ith output power corresponds to an ith 

antenna panel. The method includes the following. 

[00123] At block 810, indication information is received, in which the indication 

information indicates the at least two output powers respectively corresponding to the at least 

two antenna panels. 

[00124] In embodiments of the disclosure, the indication information indicates the at 

least two output powers. The at least two output powers correspond to the at least two 

antenna panels, that is, the ith output power corresponds to the ith antenna panel, where i is a 

positive integer. 

[00125] At block 821, in case that a sum of the at least two output powers is lower than 

or equal to the second output power upper limit PCMAX2, the ith output power among the at 

least two output powers is determined as the output power corresponding to the ith antenna 

panel during the uplink transmission. 

[00126] In some embodiments, the terminal corresponds to a third output power upper 

limit PCMAX2. For example, the terminal determines a second power transmission upper limit 

PCMAX2 based on a protocol, and the second power transmission upper limit PCMAX2 is 

configured to limit the sum of the output powers of the at least two antenna panels, that is, a 

maximum output power that may be achieved when the at least two antenna panels perform 

the uplink transmission simultaneously. 

[00127] For example, in case that the sum of the output powers of the at least two 

output powers indicated by the indication information does not exceed the second output 

power upper limit PCMAX2, it is determined that the at least two output powers may be 
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respectively used as the output power corresponding to each of the at least two antenna 

panels, that is, the ith output power is determined as the output power corresponding to the ith 

antenna panel during the uplink transmission. 

[00128] At block 822, in case that the sum of the at least two output powers is greater 

than the second output power upper limit PCMAX2, the second output power upper limit 

PCMAX2 is allocated to the at least two antenna panels as the output power corresponding to 

each antenna panel during the uplink transmission, based on a ratio of a number of ports 

corresponding to each antenna panel to a total number of ports of the terminal, and a ratio of 

an expected power corresponding to each antenna panel to a total expected power for the at 

least two antenna panels. 

[00129] For example, when the sum of the at least two output powers indicated by the 

indication information exceeds the second output power upper limit PCMAX2, it means that the 

terminal may not employ the output powers indicated by the indication information to the 

power control of the antenna panel, so the second output power upper limit PCMAX2 is 

allocated to the at least two antenna panels as the output power corresponding to each 

antenna panel during the uplink transmission. 

[00130] For example, when the second output power upper limit PCMAX2 is allocated, 

the allocation is performed by considering the expected power corresponding to the antenna 

panel and the port simultaneously. For example, the number of ports corresponds to a first 

weight a, the expected power corresponds to the second weight b, 0≤a≤1, 0≤b≤1, and 

a+b=1. In case that a total number of ports of the terminal is N, the number of the at least two 

antenna panels is n, the number of ports corresponding to the ith antenna panel among the at 

least two antenna panels is Ni, and an expected power corresponding to the ith antenna panel 

is 𝑃𝑖 , the output power allocated to the ith antenna panel is (𝑎(𝑃𝑖 ∑ 𝑃𝑖
𝑛
𝑖=1⁄ ) +

b(𝑁𝑖 𝑁⁄ ))𝑃𝐶𝑀𝐴𝑋2, where i, n and N are all positive integers. In an example, in case that 

a=0 and b=1, the output power allocated to the ith antenna panel is (𝑁𝑖 𝑁⁄ )𝑃𝐶𝑀𝐴𝑋2. In case 

that a=1 and b=0, the output power allocated to the ith antenna panel is 

(𝑃𝑖 ∑ 𝑃𝑖
𝑛
𝑖=1⁄ )𝑃𝐶𝑀𝐴𝑋2. 
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[00131] In an example, description is made by taking that the terminal has two antenna 

panels as an example, that is, the at least two antenna panels include a first antenna panel and 

a second antenna panel. The first antenna panel includes N1 ports, the second antenna panel 

includes N2 ports, and the total number of ports of the terminal is N, where N1, N2 and n are 

positive integers. A first expected power corresponding to the first antenna panel is P1, and a 

second expected power corresponding to the second antenna panel is P2. The number of ports 

and the expected power correspond to different weights respectively, so a first output power 

Ppanel1 allocated to the first antenna panel is (𝑎𝑃1 (𝑃1 + 𝑃2) +⁄ 𝑏 𝑁1 𝑁⁄ )𝑃𝐶𝑀𝐴𝑋2, and a 

second output power Ppanel2 allocated to the second antenna panel is 

(𝑎𝑃2 (𝑃1 + 𝑃2) +⁄ 𝑏 𝑁2 𝑁⁄ )𝑃𝐶𝑀𝐴𝑋2. 

[00132] Alternatively, the first weight a and the second weight b may be indicated by 

the indication information. Alternatively, the first weight a and the second weight b may be 

indicated by the access network device through a signaling. Alternatively, the first weight a 

and the second weight b may be set by the terminal itself. Alternatively, the first weight a and 

the second weight b may be defined by a protocol. 

[00133] In another embodiment, power equal division may be performed only based on 

the ports. That is, in case that the sum of the at least two output powers is greater than the 

second output power upper limit, the second output power upper limit is allocated to the at 

least two antenna panels as the output power corresponding to each antenna panel during the 

uplink transmission based on the ratio of the number of ports corresponding to each antenna 

panel to the total number of ports of the terminal. It is worth noting that in the above process, 

the terminal directly performs power allocation based on the number of ports, without 

involving the first weight and the second weight, which is the same as an allocation result 

when a=0 and b=1 above, but has different meanings. 

[00134] For example, in case that the total number of ports of the terminal is N and the 

number of ports corresponding to the ith antenna panel among the at least two antenna panels 

is Ni, the output power allocated to the ith antenna panel is (𝑁𝑖 𝑁⁄ )𝑃𝐶𝑀𝐴𝑋2, where the N 

ports above are configured for the uplink transmission, and i and N are positive integers. 
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[00135] In an example, description is made by taking that the terminal has the two 

antenna panels, that is, the at least two antenna panels include the first antenna panel and the 

second antenna panel. For example, the first antenna panel includes the N1 ports, and the 

second antenna panel includes the N2 ports, where N1 and N2 are positive integers. The first 

output power Ppanel1 allocated to the first antenna panel is (𝑁1 𝑁⁄ )𝑃𝐶𝑀𝐴𝑋2, and the second 

output power Ppanel2 allocated to the second antenna panel is (𝑁2 𝑁⁄ )𝑃. 

[00136] In another embodiment, power allocation may be performed only based on the 

ratio of the expected power corresponding to each antenna panel to the total expected power 

corresponding to all antenna panels. That is, in case that the sum of the at least two output 

powers is greater than the second output power upper limit, the second output power upper 

limit is allocated to the at least two antenna panels as the output power corresponding to each 

antenna panel during the uplink transmission based on the ratio of the expected power 

corresponding to each antenna panel to the total expected power for the at least two antenna 

panels. It is worth noting that, in the above process, the terminal directly performs power 

allocation based on the expected power, without involving the first weight and the second 

weight, which is the same as an allocation result when a=1 and b=0, but has different 

meanings. 

[00137] For example, in case that the total expected power corresponding to the at least 

two antenna panels is ∑ 𝑃𝑖
𝑛
𝑖=1 , where 𝑃𝑖  represents the expected power corresponding to 

the ith antenna panel, the number of the at least two antenna panels is n, and i and n are 

positive integers, the output power allocated to the ith antenna panel is 

(𝑃𝑖 ∑ 𝑃𝑖
𝑛
𝑖=1⁄ )𝑃𝐶𝑀𝐴𝑋2. 

[00138] In an example, description is made by taking that the terminal has the two 

antenna panels, that is, the at least two antenna panels include the first antenna panel and the 

second antenna panel. For example, the first expected power corresponding to the first 

antenna panel is P1, and the second expected power corresponding to the second antenna 

panel is P2. The first output power Ppanel1 allocated to the first antenna panel is 
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(𝑃1 (𝑃1 + 𝑃2)⁄ )𝑃𝐶𝑀𝐴𝑋2 , and the second output power Ppanel2 allocated to the second 

antenna panel is (𝑃2 (𝑃1 + 𝑃2)⁄ )𝑃𝐶𝑀𝐴𝑋2. 

[00139] In some embodiments, the expected power corresponding to the antenna panel 

may be determined based on a power control parameter set indicated by the access network 

device. For example, the access network device indicates the power control parameter set 

corresponding to a TRP, and then the expected power corresponding to the antenna panel is 

determined by the power control parameter set corresponding to the TRP pointed by the 

antenna panel during the uplink transmission. 

[00140] In conclusion, in the technical solution according to embodiments of the 

disclosure, in case that the terminal performs the uplink transmission by the multiple antenna 

panels simultaneously, the output power corresponding to each antenna panel during the 

uplink transmission is determined by the indication information indicating the output power 

corresponding to the multiple antenna panels, thus realizing the control of the output powers 

of the multiple antenna panels during the uplink transmission simultaneously, promoting a 

deployment of the multiple antenna panels for the uplink transmission simultaneously, and 

improving a throughput of uplink transmission. 

[00141] In embodiments of the disclosure, the indication information indicates the at 

least two output powers to the terminal, and the at least output powers of the at least two 

antenna panels that performs the uplink transmission simultaneously are configured based on 

a relationship between the sum of the at least two output powers and the second output power 

upper limit. 

 

[00142] Referring to FIG. 9, FIG. 9 is a flow chart illustrating a method for controlling 

a power according to an exemplary embodiment of the disclosure. In embodiments of the 

disclosure, an output power indicated by indication information is at least two output powers 

corresponding to at least two antenna panels, where an ith output power corresponds to an ith 

antenna panel. The method includes the following. 
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[00143] At block 910, indication information is received, in which the indication 

information indicates the at least two output powers respectively corresponding to the at least 

two antenna panels. 

[00144] In embodiments of the disclosure, the indication information indicates the at 

least two output powers. The at least two output powers correspond to the at least two 

antenna panels, that is, the ith output power corresponds to the ith antenna panel, where i is a 

positive integer. 

[00145] Alternatively, a corresponding relationship between the power power and the 

antenna panel may be configured by the base station, or may be corresponding by default. 

[00146] At block 920, a minimum power between a jth output power and the jth third 

output power upper limit is determined as an output power corresponding to the jth antenna 

panel during the uplink transmission. 

[00147] In some embodiments, the terminal corresponds to a third output power upper 

limit PCMAX3 correspondingly. For example, the terminal determines the third output power 

upper limit PCMAX3 based on a protocol, that is, the at least two antenna panels respectively 

correspond to the third output power upper limit PCMAX3, where the jth antenna panel 

corresponds to the jth third output power upper upper limit PCMAX3, and j is a positive integer. 

[00148] In embodiments of the disclosure, the output power of the jth antenna panel is 

determined based on both the jth output power indicated by the indication information and the 

jth third output power upper limit PCMAX3 corresponding to the jth antenna panel. For example, 

in case that the jth output power indicated by the indication information does not exceed the jth 

third output power upper limit PCMAX3, the output power of the jth antenna panel is determined 

as the jth output power. In case that the jth output power indicated by the indication 

information exceeds the jth third output power upper limit PCMAX3, the output power of the jth 

antenna panel is determined as the jth third output power upper limit PCMAX3. That is, the 

output power Ppanelj of the jth antenna panel = min {Pj, PCMAX3}, where Pj is the jth output 

power. 

[00149] In conclusion, in the technical solution according to embodiments of the 

disclosure, in case that the terminal performs the uplink transmission by the multiple antenna 

panels simultaneously, the output power corresponding to each antenna panel during the 
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uplink transmission is determined by the indication information indicating the output power 

corresponding to the multiple antenna panels, thus realizing the control of the output powers 

of the multiple antenna panels that perform the uplink transmission simultaneously, 

promoting a deployment of the multiple antenna panels that perform the uplink transmission 

simultaneously, and improving a throughput of the uplink transmission. 

[00150] In embodiments of the disclosure, the indication information indicates the at 

least two output powers to the terminal, and the at least output powers of the at least two 

antenna panels that perform the uplink transmission simultaneously are configured based on a 

relationship between the output power corresponding to each antenna panel and the third 

output power upper limit. 

 

[00151] Referring to FIG. 10, FIG. 10 is a flow chart illustrating a method for 

controlling a power according to an exemplary embodiment of the disclosure. In 

embodiments of the disclosure, the indication information indicates that at least two output 

powers are determined based on at least two power control parameter sets. The method 

includes the following. 

[00152] At block 1010, indication information is received, in which the indication 

information indicates the at least two transmission powers respectively corresponding to the 

at least two antenna panels, and indicates that each output power is determined by at least two 

power control parameter sets. 

[00153] In embodiments of the disclosure, the indication information indicates the at 

least two output powers. The at least two output powers correspond to the at least two 

antenna panels, that is, an ith output power corresponds to an ith antenna panel, i is a positive 

integer. 

[00154] Alternatively, each power control parameter set includes at least one of: 

[00155] A. a power target value Po of an open-loop receiver;   

[00156] B. a road loss compensation factor α; 

[00157] C. a downlink path loss estimation value PL-RS; and 

[00158] D. a first power control adjustment state value. 
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[00159] At block 1020, a kth output power among the at least two output powers is 

determined based on a kth power control parameter set among the at least two power control 

parameter sets. 

[00160] For example, the at least two power control parameter sets received by the 

terminal are configured to determine different output powers indicated in the indication 

information, that is, one power control parameter set is configured to determine one output 

power indicated in the indication information, and the output power in the indication 

information corresponds to the antenna panel of the terminal. 

[00161] At block 1030, an output power corresponding to each of the at least two 

antenna panels that perform the uplink transmission simultaneously is determined based on 

the at least two transmission powers. 

[00162] For example, the actions at block 1030 may be realized as the actions at blocks 

821 and 822, or implemented as the actions at block 920, which is not repeated here. 

[00163] In conclusion, in the technical solution according to embodiments of the 

disclosure, in case that the terminal performs the uplink transmission by the multiple antenna 

panels simultaneously, the output power corresponding to each antenna panel during the 

uplink transmission is determined by the indication information indicating the output power 

corresponding to the multiple antenna panels, thus realizing the control of the output powers 

of the multiple antenna panels that perform the uplink transmission simultaneously, 

promoting a deployment of the multiple antenna panels that perform the uplink transmission 

simultaneously, and improving a throughput of the uplink transmission. 

[00164] In embodiments of the disclosure, the at least two output powers indicated by 

the indication information are determined by the at least two power control parameter sets 

indicated by the access network device, such that the power control when the multiple 

antenna panels perform the uplink transmission simultaneously is realized based on the at 

least two output powers. 

 

[00165] Referring to FIG. 11, FIG. 11 is a flow chart illustrating a method for 

controlling a power according to an exemplary embodiment of the disclosure. In 
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embodiments of the disclosure, description is made by taking the method is executed by a 

network device. The method includes the following. 

[00166] At block 1110, indication information is sent, in which the indication 

information indicates an output power of at least two antenna panels in a terminal during 

uplink transmission. 

[00167] Alternatively, the indication information is information sent by the network 

device to the terminal. The network device includes at least one of an access network device, 

a core network device, or other device. 

[00168] Alternatively, the output power indicated by the indication information is a 

total output power corresponding to the at least two antenna panels. 

[00169] Alternatively, the indication information indicates that the total output power 

is determined based on at least two power control parameter sets; and the network device 

send the at least two power control parameter sets to the terminal. 

[00170] Alternatively, the output power indicated by the indication information is at 

least two output powers corresponding to the at least two antenna panels, in which an ith 

output power corresponds to an ith antenna panel. 

[00171] Alternatively, the indication information indicates that the at least two output 

powers are determined based on the at least two sets of power control parameters, and the at 

least two power control parameter sets are sent. 

[00172] Alternatively, a radio resource control (RRC) signaling is received , in which 

the RRC signaling includes the at least two power control parameter sets; or, an MAC CE 

signaling is received, in which the MAC CE signaling includes the at least two power control 

parameter sets; or a DCI signaling is received, in which the DCI signaling includes the at 

least two power control parameter sets. 

[00173] At block 1120, uplink data is received, in which the uplink data is data when 

the at least two antenna panels perform the uplink transmission simultaneously after the 

terminal determines an output power corresponding to each of the at least two antenna panels 

based on the output power indicated by the indication information. 

[00174] In embodiments of the disclosure, the uplink data is uplink data sent by the at 

least two antenna panels in the terminal by different uplink channels/signals. Alternatively, 
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the uplink channel may be a PUSCH and PUCCH, and the uplink signal may be an uplink 

reference signal, such as SRS. 

[00175] Alternatively, the uplink data above may be received by multiple TRPs or one 

TRP. 

[00176] In conclusion, in the technical solution according to embodiments of the 

disclosure, the network device sends the indication information to the terminal to indicate the 

output power corresponding to the multiple antenna panels during the uplink transmission, 

and determines the output power corresponding to each antenna panel during the uplink 

transmission, thus realizing the control of the output powers of the multiple antenna panels 

that performs the uplink transmission simultaneously, promoting a deployment of the 

multiple antenna panels that performs the uplink transmission simultaneously, and improving 

a throughput of the uplink transmission. 

 

[00177] FIG. 12 is a block diagram illustrating an apparatus for controlling a power 

according to an exemplary embodiment of the disclosure. As illustrated FIG. 12, taking that 

the apparatus is applied to a terminal as an example, the apparatus 1200 includes a receiving 

module 1210 and a determining module 1220. 

[00178] The receiving module 1210 is configured to receive indication information, in 

which the indication information indicates an output power corresponding to at least two 

antenna panels in the terminal during uplink transmission. 

[00179] The determining module 1220 is configured to determine an output power 

corresponding to each of the at least two antenna panels that perform the uplink transmission 

simultaneously, based on the output power. 

[00180] In some alternative embodiments, the output power indicated by the indication 

information is a total output power corresponding to the at least two antenna panels. 

[00181] In some alternative embodiments, as illustrated in FIG. 13, the determining 

module 1210 also includes a determining unit 1211 and an allocating unit 1212. 

[00182] The terminal corresponds to a first output power upper limit. 

[00183] The determining unit 1211 is configured to determine a minimum value 

between the first output power upper limit and the total output power as a target output 
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power . 

[00184] The allocating unit 1212 is configured to allocate the target output power P to 

the at least two antenna panels as the output power corresponding to each antenna panel 

during the uplink transmission. 

[00185] In some alternative embodiments, the allocating unit 1212 is also configured 

to allocate the target output power P to the at least two antenna panels as the output power 

corresponding to each antenna panel during the uplink transmission, based on a ratio of a 

number of ports corresponding to each of the at least two antenna panels to a total number of 

ports of the terminal. 

[00186] In some alternative embodiments, the at least two antenna panels include a 

first antenna panel and a second antenna panel. The first antenna panel includes N1 ports, the 

second antenna panel includes N2 ports, and the total number of ports of the terminal is N, 

where N1, N2 and N are positive integers. 

[00187] A first output power allocated to the first antenna panel is 
𝑁1

𝑁
𝑃. 

[00188] A second output power allocated to the second antenna panel is 
𝑁2

𝑁
𝑃. 

[00189] In some alternative embodiments, the allocating unit 1012 is also configured 

to allocate the target output power P to the at least two antenna panels as the output power 

corresponding to each antenna panel during the uplink transmission, based on a ratio of an 

expected power corresponding to each of the at least two antenna panels to a total expected 

power for the at least two antenna panels. 

[00190] In some alternative embodiments, the at least two antenna panels include a 

first antenna panel and a second antenna panel, a first expected power corresponding to the 

first antenna panel is P1, and a second expected power corresponding to the second antenna 

panel is P2. 

[00191] A first output power allocated to the first antenna panel is 
𝑃1

𝑃1+𝑃2
𝑃. 

[00192] A second output power allocated to the second antenna panel is 
𝑃2

𝑃1+𝑃2
𝑃. 

[00193] In some alternative embodiments, the allocating unit 1012 is also configured 

to allocate the target output power P to the at least two antenna panels as the output power 
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corresponding to each antenna panel during the uplink transmission, based on a ratio of a 

number of ports corresponding to each of the at least two antenna panels to a total number of 

ports of the terminal, and a ratio of an expected power corresponding to each of the at least 

two antenna panels to a total expected power for the at least two antenna panels. 

[00194] In some alternative embodiments, the at least two antenna panels include a 

first antenna panel and a second antenna panel. The first antenna panel includes N1 ports and 

the second antenna panel includes N2 ports, the total number of ports of the terminal is N, 

where N1, N2 and N are positive integers, a first expected power corresponding to the first 

antenna panel is P1, and a second expected power corresponding to the second antenna panel 

is P2. 

[00195] The number of ports corresponds to a first weight a, and the expected power 

corresponds to a second weight b, where 0 < a < 1, 0 < b < 1, and a+b = 1. 

[00196] A first output power allocated to the first antenna panel is (𝑎
𝑃1

𝑃1+𝑃2
+ 𝑏

𝑁1

𝑁
) 𝑃.  

[00197] A second output power allocated to the second antenna panel is (𝑎
𝑃2

𝑃1+𝑃2
+

𝑏
𝑁2

𝑁
) 𝑃. 

[00198] In some alternative embodiments, the indication information indicates that the 

total output power is determined based on at least two power control parameter sets. 

[00199] The receiving module 1210 is also configured to receive the at least two power 

control parameter sets. 

[00200] The determining module 1220 is also configured to determine the total output 

power based on the at least two power control parameter sets. 

[00201] In some alternative embodiments, the determining unit 1211 is also configured 

to determine at least two candidate output powers corresponding to the at least two power 

control parameter sets. 

[00202] The determining unit 1211 is also configured to determine a maximum power 

among the at least two candidate output powers as the total output power; or, determine a 

minimum value among the at least two candidate output powers as the total output power; or, 

determine an average value of the at least two candidate output powers as the total output 

power; or, determine a sum of the at least two candidate output powers as the total output 
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power. 

[00203] In some alternative embodiments, the output power indicated by the indication 

information is at least two output powers corresponding to the at least two antenna panels, in 

which an ith output power corresponds to an ith antenna panel. 

[00204] In some alternative embodiments, the terminal corresponds to a second output 

power upper limit PCMAX2, and the second output power upper limit PCMAX2 is configured to 

limit a sum of at least two output powers of the at least two antenna panels. 

[00205] In some alternative embodiments, the determining unit 1211 is further 

configured to, in case that the sum of the at least two output powers is lower than or equal to 

the second output power upper limit PCMAX2, determine the ith output power among the at 

least two output powers as the output power corresponding to the ith antenna panel during the 

uplink transmission. 

[00206] In some alternative embodiments, the allocating unit 1212 is also configured 

to, in case that the sum of the at least two output powers is greater than the second output 

power upper limit PCMAX2, allocate the second output power upper limit PCMAX2 to the at least 

two antenna panels as the output power corresponding to each antenna panel during the 

uplink transmission, based on a ratio of a number of ports corresponding to each antenna 

panel to a total number of ports of the terminal, and a ratio of an expected power 

corresponding to each antenna panel to a total expected power for the at least two antenna 

panels. 

[00207] In some alternative embodiments, the at least two antenna panels include a 

first antenna panel and a second antenna panel. The first antenna panel includes N1 ports and 

the second antenna panel includes N2 ports, the total number of ports of the terminal is N, 

where N1, N2 and N are positive integers, a first expected power corresponding to the first 

antenna panel is P1, and a second expected power corresponding to the second antenna panel 

is P2. 

[00208] The number of ports corresponds to a first weight a, and the expected power 

corresponds to a second weight b, where 0≤a≤1, 0≤b≤1, and a+b = 1. 

[00209] A first output power allocated to the first antenna panel is (𝑎
𝑃1

𝑃1+𝑃2
+
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𝑏
𝑁1

𝑁
) 𝑃𝐶𝑀𝐴𝑋2. 

[00210] A second output power allocated to the second antenna panel is (𝑎
𝑃2

𝑃1+𝑃2
+

𝑏
𝑁2

𝑁
) 𝑃𝐶𝑀𝐴𝑋2. 

[00211] In some alternative embodiments, each of the at least two antenna panels 

corresponds to a third output power upper limit, in which a jth antenna panel corresponds to a 

jth third output power upper limit. 

[00212] In some alternative embodiments, the determining unit 1211 is also configured 

to determine a minimum power between a jth output power and the jth third output power 

upper limit, as an output power corresponding to the jth antenna panel during the uplink 

transmission. 

[00213] In some alternative embodiments, the indication information indicates that the 

at least two output powers are determined based on at least two power control parameter sets. 

[00214] The receiving module 1210 is also configured to receive the at least two power 

control parameter sets. 

[00215] The determining module 1210 is also configured to determine a kth output 

power among the at least two output powers based on a kth power control parameter set 

among the at least two power control parameter sets. 

[00216] In some alternative embodiments, the receiving module 1210 is also 

configured to: receive an RRC signaling, in which the RRC signaling includes the at least two 

power control parameter sets;  

[00217] or 

[00218] receive an MAC CE signaling, in which the MAC CE signaling includes the at 

least two power control parameter sets;  

[00219] or 

[00220] receive a DC signaling, in which the DCI signaling includes the at least two 

power control parameter sets. 

[00221] In conclusion, with the apparatus according to embodiments of the disclosure, 

in case that the terminal performs the uplink transmission by the multiple antenna panels 

simultaneously, the transmission power corresponding to each antenna panel during the 
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uplink transmission is determined by the indication information indicating the output power 

corresponding to the multiple antenna panels, thus realizing the control of the output powers 

of the multiple antenna panels that perform the uplink transmission simultaneously, 

promoting a deployment of the multiple antenna panels that perform the uplink transmission 

simultaneously, and improving a throughput of the uplink transmission. 

 

[00222] FIG. 14 is a block diagram illustrating an apparatus for controlling a power 

according to an exemplary embodiment of the disclosure. As illustrated FIG. 12, taking that 

the apparatus is applied to a network device as an example, the apparatus 1400 includes a 

sending module 1410 and a receiving module 1420. 

[00223] The sending module 1410 is configured to send indication information. The 

indication information indicates an output power of at least two antenna panels in a terminal 

during uplink transmission. 

[00224] The sending module 1420 is configured to receive uplink data, in which the 

uplink data is data when the at least two antenna panels perform the uplink transmission 

simultaneously after the terminal determines an output power corresponding to each of the at 

least two antenna panels based on the output power indicated by the indication information. 

[00225] In some alternative embodiments, the output power indicated by the indication 

information is a total output power corresponding to the at least two antenna panels. 

[00226] In some alternative embodiments, the indication information indicates that the 

total output power is determined based on at least two power control parameter sets. 

[00227] The sending module 1410 is also configured to send the at least two power 

control parameter sets. 

[00228] In some alternative embodiments, the output power indicated by the indication 

information is at least two output powers corresponding to the at least two antenna panels, in 

which an ith output power corresponds to an ith antenna panel. In some alternative 

embodiments, the indication information indicates that the at least two output powers are 

determined based on the at least two sets of power control parameters. 

[00229] The sending module 1410 is also configured to send the at least two power 

control parameter sets. 
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[00230] In some alternative embodiments, the sending module 1410 is also configured 

to: send an RRC signaling, in which the RRC signaling includes the at least two power 

control parameter sets;  

[00231] or, 

[00232] send an MAC CE signaling, in which the MAC CE signaling includes the at 

least two power control parameter sets;  

[00233] or 

[00234] send a DCI signaling, in which the DCI signaling includes the at least two 

power control parameter sets. 

[00235] In conclusion, with the apparatus according to embodiments of the disclosure, 

the network device sends the indication information to the terminal for indicating the output 

power corresponding to the multiple antenna panels during the uplink transmission, and 

determines the output power corresponding to each antenna panel during the uplink 

transmission, thus realizing the control of the output powers of the multiple antenna panels 

that perform the uplink transmission simultaneously, promoting a deployment of the multiple 

antenna panels that perform the uplink transmission simultaneously, and improving a 

throughput of the uplink transmission. 

 

[00236] FIG. 15 is a block diagram illustrating a communication device 1300 (which 

may be realized as the terminal and the network device above) according to an exemplary 

embodiment of the disclosure. The communication device 1500 includes a processor 1510, a 

receiver 1520, a transmitter 1530, a memory 1540 and a bus 1550. 

[00237] The processor 1510 includes one or more processing cores. The processor 

1510 is configured to execute various functional applications and information processing by 

running software programs and modules. 

[00238] The receiver 1520 and the transmitter 1530 may be realized as a 

communication component, which may be a communication chip. 

[00239] The memory 1540 is connected to the processor 1510 through the bus 1550. 

[00240] The memory 1540 may be configured to store at least one instruction. The 

processor 1510 is configured to execute the at least one instruction, to realize the actions 
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executed by the terminal in the above method embodiments or the actions executed by the 

access network device in the above method embodiments. 

[00241] In addition, the memory 1540 may be realized by any type of volatile or 

nonvolatile memory device or their combination, including but not limited to: a magnetic disk 

or an optical disk, an erasable programmable read only memory (EEPROM), an erasable 

programmable read only memory (EPROM), a static random access memory (SRAM), a read 

only memory (ROM), a magnetic memory, a flash memory, a programmable read only 

memory (PROM). 

 

[00242] An exemplary embodiment of the disclosure also provides a system for 

controlling a power. The system includes a terminal and a network device. The terminal 

includes the apparatus for controlling the power according to embodiments illustrated in FIGs. 

12 and 13. The network device includes the apparatus for controlling the power according to 

embodiments illustrated FIG. 14. 

[00243] An exemplary embodiment of the disclosure also provides a 

computer-readable storage medium. The computer-readable storage medium is configured to 

store at least one instruction, at least one program, a code set or an instruction set. The at least 

one instruction, the at least one program, the code set or the instruction set are loaded and 

executed by the processor to realize the actions in the method for controlling the power 

executed by the terminal and the actions in the method for controlling the power executed by 

the network device according to the above method embodiments. 

 

[00244] Other implementations of the disclosure will be apparent to those skilled in the 

art from consideration of the specification and practice of the disclosure disclosed here. This 

application is intended to cover any variations, uses, or adaptations of the present disclosure 

following the general principles thereof and including such departures from the disclosure as 

come within known or customary practice in the art. It is intended that the specification and 

examples be considered as exemplary only, with a true scope and spirit of the disclosure 

being indicated by the following claims. 
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[00245] It will be appreciated that the disclosure is not limited to the exaction 

construction that has been described above and illustrated in the accompanying drawings, and 

that various modifications and changes can be made without departing from the scope thereof. 

It is intended that the scope of the present disclosure only be limited by the appended claims. 
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CLAIMS 

 

1. A method for controlling a power, performed by a terminal, comprising: 

receiving indication information, wherein the indication information indicates an output 

power corresponding to at least two antenna panels in the terminal during uplink transmission; 

and 

determining an output power corresponding to each of the at least two antenna panels 

that perform the uplink transmission simultaneously, based on the output power. 

2. The method of claim 1, wherein, 

the output power indicated by the indication information is a total output power 

corresponding to the at least two antenna panels. 

3. The method of claim 2, wherein the terminal corresponds to a first output power 

upper limit; 

determining the output power corresponding to each of the at least two antenna panels 

that perform the uplink transmission simultaneously based on the output power comprises: 

determining a minimum value between the first output power upper limit and the total 

output power as a target output power P; and 

allocating the target output power P to the at least two antenna panels as the output 

power corresponding to each antenna panel during the uplink transmission. 

4. The method of claim 3, wherein allocating the target output power P to the at least 

two antenna panels as the output power corresponding to each antenna panel during the 

uplink transmission comprises: 

allocating the target output power P to the at least two antenna panels as the output 

power corresponding to each antenna panel during the uplink transmission, based on a ratio 

of a number of ports corresponding to each of the at least two antenna panels to a total 

number of ports of the terminal. 

5. The method of claim 4, wherein the at least two antenna panels comprise a first 

antenna panel and a second antenna panel, wherein the first antenna panel comprises N1 ports, 

the second antenna panel comprises N2 ports, and the total number of ports of the terminal is 

N, where N1, N2 and N are positive integers; 
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a first output power allocated to the first antenna panel is 
𝑁1

𝑁
𝑃; and 

a second output power allocated to the second antenna panel is 
𝑁2

𝑁
𝑃. 

6. The method of claim 3, wherein allocating the target output power P to the at least 

two antenna panels as the output power corresponding to each antenna panel during the 

uplink transmission comprises: 

allocating the target output power P to the at least two antenna panels as the output 

power corresponding to each antenna panel during the uplink transmission, based on a ratio 

of an expected power corresponding to each of the at least two antenna panels to a total 

expected power for the at least two antenna panels. 

7. The method of claim 6, wherein the at least two antenna panels comprise a first 

antenna panel and a second antenna panel, a first expected power corresponding to the first 

antenna panel is P1, and a second expected power corresponding to the second antenna panel 

is P2; 

a first output power allocated to the first antenna panel is 
𝑃1

𝑃1+𝑃2
𝑃; and 

a second output power allocated to the second antenna panel is 
𝑃2

𝑃1+𝑃2
𝑃. 

8. The method of claim 3, wherein allocating the target output power P to the at least 

two antenna panels as the output power corresponding to each antenna panel during the 

uplink transmission comprises: 

allocating the target output power P to the at least two antenna panels as the output 

power corresponding to each antenna panel during the uplink transmission, based on a ratio 

of a number of ports corresponding to each of the at least two antenna panels to a total 

number of ports of the terminal, and a ratio of an expected power corresponding to each of 

the at least two antenna panels to a total expected power for the at least two antenna panels. 

9. The method of claim 8, wherein the at least two antenna panels comprise a first 

antenna panel and a second antenna panel, wherein the first antenna panel comprises N1 ports 

and the second antenna panel comprises N2 ports, the total number of ports of the terminal is 

N, where N1, N2 and N are positive integers, a first expected power corresponding to the first 

antenna panel is P1, and a second expected power corresponding to the second antenna panel 
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is P2; 

the number of ports corresponds to a first weight a, and the expected power corresponds 

to a second weight b, where 0 < a < 1, 0 < b < 1, and a+b = 1; 

a first output power allocated to the first antenna panel is (𝑎
𝑃1

𝑃1+𝑃2
+ 𝑏

𝑁1

𝑁
) 𝑃; and 

a second output power allocated to the second antenna panel is (𝑎
𝑃2

𝑃1+𝑃2
+ 𝑏

𝑁2

𝑁
) 𝑃. 

 

10. The method of any of claims 2 to 9, wherein the indication information indicates that 

the total output power is determined based on at least two power control parameter sets; 

wherein the method further comprises: 

receiving the at least two power control parameter sets; and 

determining the total output power based on the at least two power control parameter 

sets. 

11. The method of claim 10, wherein determining the total output power based on the at 

least two power control parameter sets comprises: 

determining at least two candidate output powers corresponding to the at least two 

power control parameter sets; and 

determining a maximum power among the at least two candidate output powers as the 

total output power; or, determining a minimum value among the at least two candidate output 

powers as the total output power; or, determining an average value of the at least two 

candidate output powers as the total output power; or, determining a sum of the at least two 

candidate output powers as the total output power. 

12. The method of claim 1, wherein, 

the output power indicated by the indication information is at least two output powers 

corresponding to the at least two antenna panels, wherein an ith output power corresponds to 

an ith antenna panel. 

13. The method of claim 12, wherein, 

the terminal corresponds to a second output power upper limit PCMAX2, and the second 

output power upper limit PCMAX2 is configured to limit a sum of at least two output powers of 

the at least two antenna panels. 
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14. The method of claim 13, wherein determining the output power corresponding to 

each of the at least two antenna panels during the uplink transmission based on an expected 

output power comprises: 

in case that the sum of the at least two output powers is lower than or equal to the 

second output power upper limit PCMAX2, determining the ith output power among the at least 

two output powers as the output power corresponding to the ith antenna panel during the 

uplink transmission. 

15. The method according to claim 13, wherein determining the output power 

corresponding to each of the at least two antenna panels during the uplink transmission based 

on an expected output power comprises: 

in case that the sum of the at least two output powers is greater than the second output 

power upper limit PCMAX2, allocating the second output power upper limit PCMAX2 to the at 

least two antenna panels as the output power corresponding to each antenna panel during the 

uplink transmission, based on a ratio of a number of ports corresponding to each antenna 

panel to a total number of ports of the terminal, and a ratio of an expected power 

corresponding to each antenna panel to a total expected power for the at least two antenna 

panels. 

16. The method of claim 15, wherein the at least two antenna panels comprise a first 

antenna panel and a second antenna panel, wherein the first antenna panel comprises N1 ports 

and the second antenna panel comprises N2 ports, the total number of ports of the terminal is 

N, where N1, N2 and N are positive integers, a first expected power corresponding to the first 

antenna panel is P1, and a second expected power corresponding to the second antenna panel 

is P2, 

the number of ports corresponds to a first weight a, and the expected power corresponds 

to a second weight b, where 0≤a≤1, 0≤b≤1, and a+b = 1; 

a first output power allocated to the first antenna panel is (𝑎
𝑃1

𝑃1+𝑃2
+ 𝑏

𝑁1

𝑁
) 𝑃𝐶𝑀𝐴𝑋2; and 

a second output power allocated to the second antenna panel is (𝑎
𝑃2

𝑃1+𝑃2
+ 𝑏

𝑁2

𝑁
) 𝑃𝐶𝑀𝐴𝑋2. 

17. The method of claim 12, wherein, 

each of the at least two antenna panels corresponds to a third output power upper limit, 
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wherein a jth antenna panel corresponds to a jth third output power upper limit. 

18. The method of claim 17, wherein determining the output power corresponding to 

each of the at least two antenna panels during the uplink transmission based on an expected 

output power comprises: 

determining a minimum power between a jth output power and the jth third output power 

upper limit, as an output power corresponding to the jth antenna panel during the uplink 

transmission. 

19. The method of any of claims 12 to 18, wherein the indication information indicates 

that the at least two output powers are determined based on at least two power control 

parameter sets; 

wherein the method further comprises: 

receiving the at least two power control parameter sets; 

determining a kth output power among the at least two output powers based on a kth 

power control parameter set among the at least two power control parameter sets. 

20. The method of claim 10 or 19, wherein receiving at least two power control 

parameter sets sent by an access network device comprises: 

receiving a radio resource control (RRC) signaling, wherein the RRC signaling 

comprises the at least two power control parameter sets; or 

receiving a media access control control element (MAC CE) signaling, wherein the 

MAC CE signaling comprises the at least two power control parameter sets; or 

receiving a downlink control information (DCI) signaling, wherein the DCI signaling 

comprises the at least two power control parameter sets. 

21. A method for controlling a power, executed by a network device, comprising 

sending indication information, wherein the indication information indicates an output 

power of at least two antenna panels in a terminal during uplink transmission; and 

receiving uplink data, wherein the uplink data is data when the at least two antenna 

panels perform the uplink transmission simultaneously after the terminal determines an 

output power corresponding to each of the at least two antenna panels based on the output 

power indicated by the indication information. 

22. The method of claim 21, wherein, 
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the output power indicated by the indication information is a total output power 

corresponding to the at least two antenna panels. 

23. The method of claim 22, wherein the indication information indicates that the total 

output power is determined based on at least two power control parameter sets; and 

sending the at least two power control parameter sets. 

24. The method of claim 21, wherein the output power indicated by the indication 

information is at least two output powers corresponding to the at least two antenna panels, 

wherein an ith output power corresponds to an ith antenna panel. 

25. The method of claim 24, wherein the indication information indicates that the at least 

two output powers are determined based on the at least two sets of power control parameters; 

and  

sending the at least two power control parameter sets. 

26. The method of claim 23 or 25, wherein sending the at least two power control 

parameter sets comprises: 

sending a radio resource control (RRC) signaling, wherein the RRC signaling comprises 

the at least two power control parameter sets; or, 

sending a media access control control unit (MAC CE) signaling, wherein the MAC CE 

signaling comprises the at least two power control parameter sets; or 

sending a downlink control information (DCI) signaling, wherein the DCI signaling 

comprises the at least two power control parameter sets. 

27. An apparatus for controlling a power, comprising: 

a receiving module, configured to receive indication information, wherein the indication 

information indicates an output power corresponding to at least two antenna panels in the 

terminal during uplink transmission; and 

a determining module, configured to determine an output power corresponding to each 

of the at least two antenna panels that perform the uplink transmission simultaneously, based 

on the output power. 

28. An apparatus for controlling a power, executed by a network device, comprising 

a sending module, configured to send indication information, wherein the indication 

information indicates an output power of at least two antenna panels in a terminal during 
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uplink transmission; and 

a receiving module, configured to receive uplink data, wherein the uplink data is data 

when the at least two antenna panels perform the uplink transmission simultaneously after the 

terminal determines an output power corresponding to each of the at least two antenna panels 

based on the output power indicated by the indication information. 

29. A terminal, comprising: 

a processor; and 

a transceiver, connected with the processor; 

wherein the processor is configured to load and execute executable instructions to 

realize the method for controlling the power of any one of claims 1 to 20. 

30. A network device, comprising: 

a processor; 

a transceiver, connected with the processor; and 

a memory for storing instructions executable by the processor;  

wherein the processor is configured to load and execute the instructions to realize the 

method for controlling the power of any one of claims 21 to 26. 

31. A computer-readable storage medium, wherein at least one program is stored in the 

computer-readable storage medium, and a processor is configured to load and execute the at 

least one program to realize the method for controlling the power of any one of claims 21 to 

26. 

 


