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TECHNICAL FIELD 

 
The disclosure relates to the field of communications, and more particularly to 

a signal transmission method, a terminal device and a network device. 

 10 
 

BACKGROUND 

 
In researches on a 5th-Generation (5G) mobile communication technology, a 

Beamforming (BF) technology is an important technology for improving coverage 15 

and spectrum efficiency. BF refers to an antenna array-based signal preprocessing 

technology of adjusting weights of sending signals on each antenna array element to 

generate a directional beam. 

During uplink signal transmission, a terminal device may adopt different 

beams or the same beam to send multiple signals. Similarly, during downlink signal 20 

transmission, the terminal device may also adopt different beams or the same beam to 

receive multiple signals. For improving performance of subsequent signal 

transmission, there is an urgent need for a novel signal transmission method. 

 
 25 

SUMMARY 

 
In view of this, embodiments of the disclosure provide a signal transmission 

method, a terminal device and a network device, which may improve the performance 

of subsequent signal transmission. 30 

A first aspect provides a signal transmission method, which may include the 

following operations. Beam indication information sent by a network device is 

received, the beam indication information being configured to indicate whether the 

same beam is adopted for N signals to be sent or received and N being an integer 

greater than 1. Transmission of the N signals is performed with the network device 35 

according to the beam indication information. 
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It is determined whether the same beam is adopted for transmission of the N 

signals according to the beam indication information and signal transmission is 

performed based on the determination, so that a terminal device and the network 

device may determine respective optimal beams adopted for signal sending or signal 

receiving. Therefore, performance of subsequent signal detection is improved. 5 

In a possible implementation mode, the beam indication information may be 

configured for indicating that the network device will send the N signals to a terminal 

device using different beams. The operation that transmission of the N signals is 

performed with the network device according to the beam indication information may 

include that: the N signals are received according to the beam indication information. 10 

The method may further include the following operation. First indication information 

is sent to the network device, and the first indication information is configured to 

indicate K signals out of the N signals, 1≤K≤N and K being an integer. 

Specifically, the terminal device may adopt the same beam to receive the N 

signals according to the beam indication information, so that the terminal device may 15 

determine a signal with optimal quality in the N signals sent by the network device 

according to quality of the N received signals. 

In at least one embodiment, the first indication information may be signal 

indexes of the K signals, and there is a correspondence between the signals and the 

beams. The K signals may be one or multiple signals with the optimal receiving 20 

quality in the N signals received by the terminal device. 

In a possible implementation mode, the beam indication information may be 

configured to indicate the terminal device to send the N signals to the network device 

using different beams. The operation that transmission of the N signals is performed 

with the network device according to the beam indication information may include 25 

that: the N signals are sent according to the beam indication information. The method 

may further include the following operation. Second indication information sent by 

the network device is received, and the second indication information is configured to 

indicate L signals out of the N signals, 1≤L≤N and L being an integer. 

Furthermore, the terminal device, after adopting different beams to send the N 30 

signals, may determine a beam used for sending a subsequent signal according to the 

second indication information. 

In at least one embodiment, the second indication information may be signal 
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indexes of the L signals, and there is a correspondence between the signals and the 

beams. The L signals may be one or multiple signals with the optimal receiving 

quality in the N signals received by the network device. 

In a possible implementation mode, the beam indication information may be 

configured to indicate that the network device will send the N signals to the terminal 5 

device using the same beam. The operation that transmission of the N signals is 

performed with the network device according to the beam indication information may 

include that: the N signals are received using different beams according to the beam 

indication information. The method may further include the following operation. A 

beam used for receiving a subsequent signal is determined from the beams for 10 

receiving the N signals. 

In a possible implementation mode, the beam indication information may be 

configured to indicate the terminal device to send the N signals to the network device 

using the same beam. The operation that transmission of the N signals is performed 

with the network device according to the beam indication information may include the 15 

following action. The N signals are sent by using the same beam according to the 

beam indication information. 

In a possible implementation mode, the N signals may be a same type of 

reference signals with different transmission resource configurations or a same type of 

channels with different transmission resource configurations. 20 

In a possible implementation mode, the N signals may be signals activated or 

deactivated by a same Media Access Control (MAC) signaling, or the N signals may 

be reference signals triggered by a same Downlink Control Information (DCI) 

signaling, or the N signals may be channels scheduled by the same DCI signaling. 

In a possible implementation mode, the beam indication information may be 25 

carried in at least one of the following signaling or signals: Radio Resource Control 

(RRC) signaling, MAC signaling, DCI signaling, a downlink synchronization signal, a 

downlink random access signal or a downlink pilot signal. 

In at least one embodiment, the beam indication information may also be 

carried in a downlink control signal, for example, a Physical Broadcast Channel 30 

(PBCH). 

In a possible implementation mode, the MAC signaling may be used to 

activate or deactivate the N signals; and/or, responsive to determining that the N 
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signals are reference signals, the DCI signaling may be used to trigger the N signals, 

and responsive to determining that the N signals are channels, the DCI signaling may 

be used to schedule the N signals. 

In a possible implementation mode, the RRC signaling may further be used to 

carry transmission resource configuration information corresponding to the N signals. 5 

The operation that transmission of the N signals is performed with the network device 

according to the beam indication information may include that: transmission of the N 

signals is performed with the network device according to the beam indication 

information and the transmission resource configuration information. 

In a possible implementation mode, the beam indication information may 10 

include beam information in one-to-one correspondence with each signal in the N 

signals. The beam indication information may indicate whether the same beam is 

adopted for the N signals through at least one of the followings. Responsive to 

determining that contents indicated by the beam information for a first signal and a 

second signal in the N signals are the same, the same beam is adopted to transmit the 15 

first signal and the second signal; responsive to determining that contents indicated by 

the beam information for a third signal and a fourth signal in the N signals are 

different, different beams are adopted to transmit the third signal and the fourth signal; 

responsive to determining that the beam information for a fifth signal and a sixth 

signal in the N signals is a first preconfigured value, the same beam is adopted to 20 

transmit the fifth signal and the sixth signal; responsive to determining that the beam 

information for a seventh signal and an eighth signal in the N signals is a second 

preconfigured value, different beams are adopted to transmit the seventh signal and 

the eighth signal, the first value being different from the second value; responsive to 

determining that a content indicated by the beam information for a ninth signal in the 25 

N signals includes an index of a tenth signal in the N signals, the same beam is 

adopted to transmit the ninth signal and the tenth signal; or responsive to determining 

that a content indicated by the beam information for an eleventh signal in the N 

signals includes an index of a twelfth signal in the N signals, different beams are 

adopted to transmit the eleventh signal and the twelfth signal. 30 

In a possible implementation mode, the N signals may be at least one type of 

the following signals: Channel State Information-Reference Signals (CSI-RSs), 

Sounding Reference Signals (SRSs), Physical Random Access Channels (PRACHs), 
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synchronization signals, PBCHs, Demodulation Reference Signals (DMRSs) or 

Beam-specific Reference Signal (BRSs). 

A second aspect provides a signal transmission method, which may include 

the following operations. Beam indication information is sent to a terminal device, the 

beam indication information being configured to indicate whether the same beam is 5 

adopted for N signals to be sent or received and N being an integer greater than 1. 

Transmission of the N signals is performed with the terminal device. 

A network device sends the beam indication information used for determining 

whether the same beam is adopted for transmission of the multiple signals to the 

terminal device, so that the terminal device and the network device may determine 10 

respective optimal beams adopted for signal sending or signal receiving. Therefore, 

performance of subsequent signal detection is improved. 

In a possible implementation mode, the beam indication information may be 

configured for indicating that a network device will send the N signals to the terminal 

device using different beams. The operation that transmission of the N signals is 15 

performed with the terminal device may include that: the N signals are sent using 

different beams. The method may further include the following operation. First 

indication information sent by the terminal device is received, and the first indication 

information is configured to indicate the beams used for K signals out of the N signals, 

1≤K≤N and K being an integer. 20 

Furthermore, the network device, after adopting different beams to send the N 

signals, may determine a beam used for sending a subsequent signal according to the 

first indication information. 

In a possible implementation mode, the beam indication information may be 

configured to indicate the terminal device to send the N signals to the network device 25 

using different beams. The operation that transmission of the N signals is performed 

with the terminal device may include that: the N signals are received using the same 

beam. The method may further include the following operation. Second indication 

information is sent to the terminal device, and the second indication information is 

configured to indicate the beams used for L signals out of the N signals, 1≤L≤N and L 30 

being an integer. 

In a possible implementation mode, the beam indication information may be 

configured to indicate that the network device will send the N signals to the terminal 
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device using the same beam. The operation that transmission of the N signals is 

performed with the terminal device may include the following action. The N signals 

are sent using the same beam. 

In a possible implementation mode, the beam indication information may be 

configured to indicate the terminal device to send the N signals to the network device 5 

using the same beam. The operation that transmission of the N signals is performed 

with the terminal device may include that: the N signals are received using different 

beams. The method may further include the following operation. A beam used for 

receiving a subsequent signal is determined from the beams for receiving the N 

signals. 10 

In a possible implementation mode, the N signals may be a same type of 

reference signals with different transmission resource configurations or a same type of 

channels with different transmission resource configurations. 

In a possible implementation mode, the N signals may be signals activated or 

deactivated by a same MAC signaling, or the N signals may be reference signals 15 

triggered by a same DCI signaling, or the N signals may be channels scheduled by the 

same DCI signaling. 

In a possible implementation mode, the beam indication information may be 

carried in at least one of the following signaling or signals: RRC signaling, MAC 

signaling, DCI signaling, a downlink synchronization signal, a downlink random 20 

access signal or a downlink pilot signal. 

In a possible implementation mode, the MAC signaling may be used to 

activate or deactivate the N signals; and/or, responsive to determining that the N 

signals are reference signals, the DCI signaling may be used to trigger the N signals, 

and responsive to determining that the N signals are channels, the DCI signaling may 25 

be used to schedule the N signals. 

In a possible implementation mode, the RRC signaling may further be used to 

carry transmission resource configuration information corresponding to the N signals. 

The operation that transmission of the N signals is performed with the terminal device 

may include that: transmission of the N signals is performed with the terminal device 30 

according to the transmission resource configuration information. 

In a possible implementation mode, the beam indication information may be 

beam information in one-to-one correspondence with each signal in the N signals. The 
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beam indication information may indicate whether the same beam is adopted for the 

N signals through at least one of the followings. Responsive to determining that 

contents indicated by the beam information for a first signal and a second signal in the 

N signals are the same, the same beam is adopted to transmit the first signal and the 

second signal; responsive to determining that contents indicated by the beam 5 

information for a third signal and a fourth signal in the N signals are different, 

different beams are adopted to transmit the third signal and the fourth signal; 

responsive to determining that the beam information for a fifth signal and sixth signal 

in the N signals is a first preconfigured value, the same beam is adopted to transmit 

the fifth signal and the sixth signal; responsive to determining that the beam 10 

information for a seventh signal and an eighth signal in the N signals is a second 

preconfigured value, different beams are adopted to transmit the seventh signal and 

the eighth signal, the first value being different from the second value; responsive to 

determining that a content indicated by the beam information for a ninth signal in the 

N signals includes an index of a tenth signal in the N signals, the same beam is 15 

adopted to transmit the ninth signal and the tenth signal; or responsive to determining 

that a content indicated by the beam information for an eleventh signal in the N 

signals includes an index of a twelfth signal in the N signals, different beams are 

adopted to transmit the eleventh signal and the twelfth signal. 

In a possible implementation mode, the N signals may be at least one type of 20 

the following signals: CSI-RSs, SRSs, PRACHs, downlink synchronization signals, 

PBCHs, DMRSs or BRSs. 

A third aspect provides a terminal device, which is configured to execute the 

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

Specifically, the terminal device includes units configured to execute the method in 25 

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

A fourth aspect provides a network device, which is configured to execute the 

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

aspect. Specifically, the network device includes units configured to execute the 

method in the second aspect or any possible implementation mode of the second 30 

aspect. 

A fifth aspect provides a terminal device, which includes a memory, a 

processor and a transceiver. The memory, the processor and the transceiver 
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communicate with each other through an internal connecting path to transmit control 

and/or data signals. The memory is configured to store an instruction. The processor 

is configured to execute the instruction stored in the memory. When the instruction is 

executed, the processor controls the transceiver to receive input data information and 

output data such as an operation result. 5 

A sixth aspect provides a network device, which includes a memory, a 

processor and a transceiver. The memory, the processor and the transceiver 

communicate with each other through an internal connecting path to transmit control 

and/or data signals. The memory is configured to store an instruction. The processor 

is configured to execute the instruction stored in the memory. When the instruction is 10 

executed, the processor controls the transceiver to receive input data and information 

and output data such as an operation result. 

 
 

BRIEF DESCRIPTION OF DRAWINGS 15 

 
FIG. 1 is a schematic diagram of a possible application scenario according to 

an embodiment of the disclosure. 

FIG. 2 is a schematic block diagram of dual-stream BF. 

FIG. 3 is a schematic block diagram of a signal transmission method 20 

according to an embodiment of the disclosure. 

FIG. 4 is another schematic block diagram of a signal transmission method 

according to an embodiment of the disclosure. 

FIG. 5 is a schematic block diagram of a terminal device for signal 

transmission according to an embodiment of the disclosure. 25 

FIG. 6 is a schematic block diagram of a network device for signal 

transmission according to an embodiment of the disclosure. 

FIG. 7 is another schematic block diagram of a terminal device for signal 

transmission according to an embodiment of the disclosure. 

FIG. 8 is another schematic block diagram of a network device for signal 30 

transmission according to an embodiment of the disclosure. 

 
 

DETAILED DESCRIPTION 

 35 
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The technical solutions in the embodiments of the disclosure will be clearly 

and completely described below in combination with the drawings in the 

embodiments of the disclosure. 

It is to be understood that the technical solutions of the embodiments of the 

disclosure may be applied to various communication systems, for example, a Global 5 

System of Mobile Communication (GSM), a Code Division Multiple Access (CDMA) 

system, a Wideband Code Division Multiple Access (WCDMA) system, a General 

Packet Radio Service (GPRS), a Long Term Evolution (LTE) system, an LTE 

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

system, a Universal Mobile Telecommunication System (UMTS), a Worldwide 10 

Interoperability for Microwave Access (WiMAX) communication system or a future 

5G system. 

Particularly, the technical solutions of the embodiments of the disclosure may 

be applied to various nonorthogonal multiple access technology-based communication 

systems, for example, a Sparse Code Multiple Access (SCMA) system and a Low 15 

Density Signature (LDS) system, and of course, the SCMA system and the LDS 

system may also have other names in the field of communication. Furthermore, the 

technical solutions of the embodiments of the disclosure may be applied to multi-

carrier transmission systems using nonorthogonal multiple access technologies, for 

example, Orthogonal Frequency Division Multiplexing (OFDM), Filter Bank Multi-20 

Carrier (FBMC), Generalized Frequency Division Multiplexing (GFDM) and 

Filtered-OFDM (F-OFDM) systems using the nonorthogonal multiple access 

technologies. 

In the embodiments of the disclosure, a terminal device may refer to User 

Equipment (UE), an access terminal, a user unit, a user station, a mobile station, a 25 

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

terminal, a terminal, a wireless communication device, a user agent or a user device. 

The access terminal may be a cell phone, a cordless phone, a Session Initiation 

Protocol (SIP) phone, a Wireless Local Loop (WLL) station, a Personal Digital 

Assistant (PDA), a handheld device with a wireless communication function, a 30 

computing device or another processing device connected to a wireless modem, a 

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

a terminal device in a future evolved Public Land Mobile Network (PLMN) or the 
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like. There are no limits made in the embodiments of the disclosure. 

In the embodiments of the disclosure, a network device may be a device 

configured to communicate with the terminal device. The network device may be a 

Base Transceiver Station (BTS) in the GSM or the CDMA, may also be a NodeB (NB) 

in the WCDMA system, may also be an Evolutional Node B (eNB or eNodeB) in the 5 

LTE system and may further be a wireless controller in a Cloud Radio Access 

Network (CRAN) scenario. Alternatively, the network device may be a relay station, 

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

future 5G network, a network device in the future evolved PLMN or the like. There 

are no limits made in the embodiments of the disclosure. 10 

FIG. 1 is a schematic diagram of an application scenario according to the 

disclosure. A communication system in FIG. 1 may include a terminal device 10 and a 

network device 20. The network device 20 is configured to provide communication 

service for the terminal device 10 and access to a core network. The terminal device 

10 searches a synchronization signal, broadcast signal and the like sent by the network 15 

device 20 to access the network, thereby communicating with the network. Arrows 

illustrated in FIG. 1 may represent uplink/downlink transmission implemented 

through a cellular link between the terminal device 10 and the network device 20. 

In researches on 5G, a Beamforming (BF) technology is an important 

technology for improving coverage and spectrum efficiency. BF is an implementation 20 

manner for an intelligent adaptive array antenna as well as a digital signal processing 

technology implemented on an antenna array consisting of multiple array elements. 

With the BF technology, differences of a desired signal and an interference signal in 

spatial channel characteristics such as an angle of arrival are utilized, a proper 

weighted value is set for the antenna array and the desired signal and the interference 25 

signal are spatially isolated, so as to reduce interference between users and improve a 

system capacity. 

In order to conveniently understand the embodiments of the disclosure, the BF 

technology will be simply introduced below with dual-stream BF in FIG. 2 as an 

example. As illustrated in FIG. 2, two data streams of a sender are scrambled and 30 

modulated respectively, then are subjected to antenna layer mapping and precoding 

processing and enter a BF unit. Two groups of beamforming coefficients are 

calculated for the two different data streams to beamform the two data streams 
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respectively, and the beamformed data streams are sent to antenna ports and pointed 

to different users. 

During uplink transmission, a terminal device may adopt different beams to 

send multiple signals and a network device indicates the beam with optimal receiving 

quality in the beams as a beam for subsequent uplink signal transmission. Meanwhile, 5 

the terminal device may also adopt the same beam to send multiple same signals, and 

the network device adopts different beams to receive the multiple signals, thereby 

selecting the beam with optimal receiving quality as a beam for subsequent signal 

receiving. 

Similarly, during downlink transmission, the network device may adopt 10 

different beams to send multiple signals and the terminal device indicates the beam 

with the optimal receiving quality in the beams as a beam for subsequent downlink 

signal transmission. Meanwhile, the network device may also adopt the same beam to 

send multiple same signals, and the terminal device adopts different beams to receive 

the multiple signals, thereby selecting the beam with the optimal receiving quality as a 15 

beam for subsequent signal receiving. 

Therefore, during both of uplink transmission and downlink transmission, a 

receiver is required to know whether the same beam or different beams are adopted 

for multiple signals sent by a sender, so as to determine a beam used for receiving or 

sending a subsequent signal. 20 

FIG. 3 is a schematic block diagram of a signal transmission method 100 

according to an embodiment of the disclosure. As illustrated in FIG. 3, the method 

may be executed by a terminal device and, for example, may be executed by UE. The 

method 100 includes the following operations. 

In S110, beam indication information sent by a network device is received, the 25 

beam indication information being configured to indicate whether the same beam is 

adopted for transmission of N signals and N being an integer greater than 1. 

In S120, transmission of the N signals is performed with the network device 

according to the beam indication information. 

Specifically, the network device may predetermine whether beams for 30 

transmission of multiple signals by the terminal device or the network device are the 

same. The network device may further send the beam indication information to the 

terminal device through RRC signaling and the like and may notify the specific 
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signals for which the same beam is adopted or specific signals for which different 

beams are adopted in the multiple signals to the terminal device through the beam 

indication information, and then the terminal device may determine how to send or 

receive the multiple signals according to the beam indication information. For 

example, the network device notifies the terminal device that, when multiple uplink 5 

signals are transmitted, the same beam may be adopted for two uplink signals therein, 

then the network device may adopt different beams to receive the two signals and the 

network device may further select an optimal beam adopted for subsequently 

receiving the uplink signals from the beams for receiving the two signals. 

According to the signal transmission method of the embodiment of the 10 

disclosure, it is determined whether the same beam is adopted for transmission of the 

multiple signals according to the beam indication information and signal transmission 

is performed based on the determination, so that the terminal device and the network 

device may determine respective optimal beams adopted for signal sending or signal 

receiving. Therefore, performance of subsequent signal detection is improved. 15 

Three points are to be noted. First, descriptions are made in the embodiment of 

the disclosure with the condition that the network device sends the beam indication 

information to the terminal device to notify the terminal device whether the same 

beam is adopted to transmit the multiple signals as an example. Similarly, the terminal 

device may also send beam indication information to the network device to notify the 20 

network device whether the same beam is adopted to transmit the multiple signals. 

Specifically, the beam indication information may be carried through some dedicated 

signaling. The disclosure is not limited thereto. 

Second, the N signals may be uplink signals and may also be downlink signals. 

They may be synchronization signals, may be broadcast signals such as PBCHs and 25 

System Information Blocks (SIBs), may also be PRACHs and BRSs, and may further 

be downlink reference signals such as CSI-RSs, DMRSs and SRSs. 

Third, transmission of the N signals with the network device refers to 

transmission and reception of the signals with the network device. The terminal 

device may receive the N signals sent by the network device, and the terminal device 30 

may also send the N signals to the network device. 

In at least one embodiment of the disclosure, the beam indication information 

is configured to indicate that the network device would send the N signals to a 
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terminal device using different beams. The operation that transmission of the N 

signals is performed with the network device according to the beam indication 

information includes that: the N signals are received according to the beam indication 

information. The method further includes the following operation. First indication 

information is sent to the network device, and the first indication information is 5 

configured to indicate K signals out of the N signals, 1≤K≤N and K being an integer. 

Those skilled in the art know that the BF technology may be divided into a 

codebook-based manner and a channel-reciprocity-based manner according to a 

channel information feedback manner. In the first manner, the network device 

determines a precoding codebook for next transmission based on codebook 10 

information fed back by a terminal. In the second manner, downlink channel 

information is obtained by use of channel reciprocity according to an SRS sent during 

uplink and a precoding matrix required by downlink is calculated and selected. For 

example, when the terminal device adopts N different beams to beamform the N 

signals and sends the N beamformed signals to the network device, the network 15 

device may usually adopt the same beam to receive the N signals and report one or 

more beam indexes or an index of a CSI-RS resource corresponding to the one or 

more beam indexes to the terminal device. The network device may also report one or 

more signal indexes and the like to the terminal device for the terminal device to 

perform BF on a subsequent signal. Specifically, the signal index reported by the 20 

network device may be an index of the signal with the optimal signal quality in the 

downlink signals that is sent by the terminal device with different beams, and may 

also be a signal index corresponding to the second optimal signal quality or another 

beam index. There are no limits made thereto in the disclosure. 

In at least one embodiment of the disclosure, the beam indication information 25 

is configured to indicate the terminal device to send the N signals to the network 

device using different beams. The operation that transmission of the N signals is 

performed with the network device according to the beam indication information 

includes that: the N signals are sent according to the beam indication information. The 

method further includes the following operation. Second indication information sent 30 

by the network device is received, and the second indication information is configured 

to indicate L signals out of the N signals, 1≤L≤N and L being an integer. 

For example, when the network device adopts N different beams to beamform 
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the N signals and sends the N beamformed signals to the terminal device, the terminal 

device may usually adopt the same beam to receive the N signals and report one or 

more beam indexes or an index of a CSI-RS resource corresponding to the one or 

more beam indexes to the network device. The terminal device may also report one or 

more signal indexes and the like to the network device for the network device to 5 

perform BF on a subsequent signal. Specifically, the signal index reported by the 

terminal device may be an index of the signal with the optimal signal quality in the 

downlink signals that is sent by the network device with different beams, and may 

also be a signal index corresponding to the second optimal signal quality or another 

beam index. There are no limits made thereto in the disclosure. 10 

Furthermore, the terminal device, after sending the multiple signals by using 

different beams, may further determine a beam used for sending a subsequent signal 

according to the second indication information. Specifically, the terminal device 

determines a beam used for sending a signal indicated by the second indication 

information according to the received second indication information and determines 15 

the determined beam as the beam used for sending the subsequent signal. 

In at least one embodiment of the disclosure, the beam indication information 

is configured to indicate that the network device would send the N signals to the 

terminal device using the same beam. The operation that transmission of the N signals 

is performed with the network device according to the beam indication information 20 

includes that: different beams are adopted to receive the N signals according to the 

beam indication information. The method further includes the following operation. A 

beam used for receiving a subsequent signal is determined from the beams for 

receiving the N signals. 

Similarly, when the terminal device determines according to the beam 25 

indication information that the network device adopts the same beam to send the 

multiple signals to the terminal device, the network device may adopt different beams 

to receive the multiple beamformed signals and determine the beams adopted for the 

signal with the optimal receiving quality in the multiple signals, thereby determining 

the specific beams subsequently adopted to receive the signal with the optimal signal 30 

quality. It is to be understood that there may be one or more signals with the optimal 

receiving quality. There are no limits made thereto in the disclosure. 

In at least one embodiment of the disclosure, the beam indication information 
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is configured to indicate the terminal device to send the N signals to the network 

device using the same beam. The operation that transmission of the N signals is 

performed with the network device according to the beam indication information 

includes the following action. The N signals are sent by using the same beam 

according to the beam indication information. 5 

Similarly, when the terminal device determines according to the beam 

indication information that the terminal device adopts the same beam to send the 

multiple signals, the terminal device may adopt the same beam to transmit the 

multiple signals. The network device may adopt different beams to receive the 

multiple signals, and the network device may determine the beams adopted for the 10 

signal with the optimal receiving quality in the multiple signals, thereby determining 

the specific beams subsequently adopted to receive the signal with the optimal signal 

quality. It is to be understood that there may be one or more signals with the optimal 

receiving quality. There are no limits made thereto in the disclosure. 

It is to be understood that the abovementioned embodiment is only a 15 

schematic description and should not limit the embodiment of the disclosure. For 

example, when the terminal device determines according to the beam indication 

information that the terminal device should send the multiple signals to the network 

device by using different beams, the terminal device may adopt different beams to 

send the multiple signals to the network device, and the terminal device may also 20 

adopt the same beam to send the multiple signals to the network device. The terminal 

device may determine the beam indication information as reference information and 

send or receive the multiple signals according to its own condition. 

It is also to be understood that the N signals in the embodiment may not only 

include uplink signals but also include downlink signals. That is, the beam indication 25 

information may indicate that the same or different beams are adopted for the uplink 

signals in the N signals and may also indicate that the same or different beams are 

adopted for the downlink signals in the N signals. The embodiment of the disclosure 

is not limited to a scenario that the N signals only refer to uplink signals or downlink 

signals. 30 

In at least one embodiment of the disclosure, the beam indication information 

is carried in at least one of the following signaling or signals: RRC signaling, MAC 

signaling, DCI signaling, a downlink synchronization signal, a downlink random 
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access signal or a downlink pilot signal. 

Specifically, the beam indication information is transmitted through the RRC 

signaling or the MAC signaling or the DCI signaling, or the beam indication 

information is carried in a downlink signal. For example, the beam indication 

information may be carried in a Primary Synchronization Signal (PSS) or a Secondary 5 

Synchronization Signal (SSS) or a PBCH. The beam indication information may also 

be implicitly indicated through other information in DCI. The beam indication 

information may further be sent to the terminal device together with transmission 

resource configuration information for the multiple signals. For example, when the 

transmission resource configuration information for the multiple signals is configured 10 

through RRC signaling, the beam indication information may be sent or received 

together with the transmission resource configuration information in the same RRC 

information field. A beam indication signal may also be carried through some 

dedicated downlink control signals. 

Furthermore, the MAC signaling carrying the beam indication information is 15 

configured to activate or deactivate the N signals; and/or, when the N signals are 

reference signals, the DCI signaling carrying the beam indication information is 

configured to trigger the N signals, and when the N signals are channels, the DCI 

signaling carrying the beam indication information is configured to schedule the N 

signals. For example, when a CSI-RS resource is activated through the MAC 20 

signaling, the beam indication information may be carried through the MAC signaling. 

In at least one embodiment, the DCI signaling triggering or scheduling the 

multiple signals and/or the MAC signaling activating or deactivating the multiple 

signals may also not carry the beam indication information. The beam indication 

information is carried in other signaling such as the RRC signaling. The embodiment 25 

of the disclosure is not limited thereto. 

It is to be understood that when the beam indication information and the 

transmission resource configuration information corresponding to the multiple signals 

are transmitted together, the multiple signals may be the same type of signals with 

different transmission resource configurations or different types of signals with 30 

different transmission resource configurations. For example, the multiple signals are 

pilot signals of the same type or channels of the same type. For example, all of the 

multiple signals are PRACH signals, or SRSs, or DMRSs, or CSI-RSs, or BRSs, or 
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synchronization signals, or Physical Downlink Shared Channel (PDSCH) signals, or 

PBCH signals, or Physical Uplink Shared Channel (PUSCH) signals. 

In at least one embodiment of the disclosure, the beam indication information 

includes beam information in one-to-one correspondence with each signal in the N 

signals, and the beam indication information indicates whether the same beam is 5 

adopted for the N signals through at least one of the followings. When contents 

indicated by beam information for a first signal and a second signal in the N signals 

are the same, the same beam is adopted to transmit the first signal and the second 

signal; when contents indicated by beam information for a third signal and a fourth 

signal in the N signals are different, different beams are adopted to transmit the third 10 

signal and the fourth signal; when beam information for a fifth signal and a sixth 

signal in the N signals is a first preconfigured value (for example, the first value may 

be 0), the same beam is adopted to transmit the fifth signal and the sixth signal; when 

beam information for a seventh signal and an eighth signal in the N signals is a second 

preconfigured value (for example, the second value may be 1), different beams are 15 

adopted to transmit the seventh signal and the eighth signal, the first value being 

different from the second value; when a content indicated by beam information for a 

ninth signal in the N signals includes an index of a tenth signal in the N signals, the 

same beam is adopted to transmit the ninth signal and the tenth signal; or when a 

content indicated by the beam information for an eleventh signal in the N signals 20 

includes an index of a twelfth signal in the N signals, different beams are adopted to 

transmit the eleventh signal and the twelfth signal. 

Specifically, the beam indication information may be a bit table. In the bit 

table, each bit corresponds to a signal in the multiple signals and each bit represents 

the beam information adopted for the signal. For example, eight bits are adopted to 25 

represent eight signals. It may be predetermined that the same beam is adopted for the 

signals corresponding to the bits 0 and different beams are adopted for the signals 

corresponding to the bits 1. It may also be predetermined that the same beam is 

adopted for the signals corresponding to the bits 1 and different beams are adopted for 

the signals corresponding to the bits 0. For another example, in the eight pieces of 30 

beam information included in the beam indication information, when a content 

indicated by a certain piece of beam information includes an index of another signal, 

it may be predetermined that the same beam is adopted for the two signals and it may 
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also be predetermined that different beams are adopted for the two signals. It is to be 

understood that the above is only exemplary description and not intended to limit the 

scope of protection of the embodiment of the disclosure. 

FIG. 4 is a schematic block diagram of a signal transmission method 200 

according to an embodiment of the disclosure. The method 200 may be executed by a 5 

network device and, for example, may be executed by a base station. As illustrated in 

FIG. 4, the method 200 includes the following operations. 

In S210, beam indication information is sent to a terminal device, the beam 

indication information being configured to indicate whether the same beam is adopted 

for transmission of N signals and N being an integer greater than 1. 10 

In S220, transmission of the N signals is performed with the terminal device. 

According to the signal transmission method of the embodiment of the 

disclosure, the network device sends the beam indication information used for 

determining whether the same beam is adopted for transmission of the multiple 

signals to the terminal device, so that the terminal device and the network device may 15 

determine respective optimal beams adopted for signal sending or signal receiving. 

Therefore, performance of subsequent signal detection is improved. 

In at least one embodiment of the disclosure, the beam indication information 

is configured to indicate that a network device would send the N signals to the 

terminal device using different beams. The operation that transmission of the N 20 

signals is performed with the terminal device includes that: the N signals are sent by 

using different beams. The method further includes the following operation. First 

indication information sent by the terminal device is received, and the first indication 

information is configured to indicate K signals out of the N signals, 1≤K≤N and K 

being an integer. 25 

Furthermore, after the network device adopts different beams to send the N 

signals, the method 200 further includes the following operation. A beam used for 

sending a subsequent signal is determined according to the first indication information. 

In at least one embodiment of the disclosure, the beam indication information 

is configured to indicate the terminal device to send the N signals to the network 30 

device using different beams. The operation that transmission of the N signals is 

performed with the terminal device includes that the N signals are received by using 

the same beam. The method further includes the following operation. Second 
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indication information is sent to the terminal device, and the second indication 

information is configured to indicate L signals out of the N signals, 1≤L≤N and L 

being an integer. 

In at least one embodiment of the disclosure, the beam indication information 

is configured to indicate that the network device would send the N signals to the 5 

terminal device using the same beam. The operation that transmission of the N signals 

is performed with the terminal device includes that the N signals are sent by using the 

same beam. 

In at least one embodiment of the disclosure, the beam indication information 

is configured to indicate the terminal device to send the N signals to the network 10 

device by using the same beam. The operation that transmission of the N signals is 

performed with the terminal device includes that the N signals are received by using 

different beams. The method further includes the following operation. A beam used 

for receiving a subsequent signal is determined from the beams for receiving the N 

signals. 15 

In at least one embodiment of the disclosure, the N signals are the same type 

of reference signals with different transmission resource configurations or the same 

type of channels with different transmission resource configurations. 

In at least one embodiment of the disclosure, the N signals are signals 

activated or deactivated by the same MAC signaling, or the N signals are reference 20 

signals triggered by the same DCI signaling, or the N signals are channels scheduled 

by the same DCI signaling. 

In at least one embodiment of the disclosure, the beam indication information 

is carried in at least one of the following information: RRC signaling, MAC signaling, 

DCI signaling, a downlink synchronization signal, a downlink random access signal 25 

or a downlink pilot signal. 

In at least one embodiment of the disclosure, the MAC signaling is configured 

to activate or deactivate the N signals; and/or, when the N signals are reference 

signals, the DCI signaling is configured to trigger the N signals, and when the N 

signals are channels, the DCI signaling is configured to schedule the N signals. 30 

In at least one embodiment of the disclosure, the RRC signaling is further 

configured to carry transmission resource configuration information corresponding to 

the N signals. The operation that transmission of the N signals is performed with the 
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terminal device includes that: transmission of the N signals is performed with the 

terminal device according to the transmission resource configuration information. 

In at least one embodiment of the disclosure, the beam indication information 

is beam information in one-to-one correspondence with each signal in the N signals, 

and the beam indication information indicates whether the same beam is adopted for 5 

the N signals through at least one of the followings. When contents indicated by beam 

information for a first signal and a second signal in the N signals are the same, the 

same beam is adopted to transmit the first signal and the second signal; when contents 

indicated by beam information for a third signal and a fourth signal in the N signals 

are different, different beams are adopted to transmit the third signal and the fourth 10 

signal; when beam information for a fifth signal and a sixth signal in the N signals is a 

first preconfigured value, the same beam is adopted to transmit the fifth signal and the 

sixth signal; when beam information for a seventh signal and an eighth signal in the N 

signals is a second preconfigured value, different beams are adopted to transmit the 

seventh signal and the eighth signal, the first value being different from the second 15 

value; when a content indicated by beam information for a ninth signal in the N 

signals includes an index of a tenth signal in the N signals, the same beam is adopted 

to transmit the ninth signal and the tenth signal; or when a content indicated by beam 

information for an eleventh signal in the N signals includes an index of a twelfth 

signal in the N signals, different beams are adopted to transmit the eleventh signal and 20 

the twelfth signal. 

In at least one embodiment of the disclosure, the N signals are at least one type 

of the following signals: CSI-RSs, SRSs, PRACHs, downlink synchronization signals, 

PBCHs, DMRSs or BRSs. 

It is to be understood that interaction with the terminal device and related 25 

characteristics, functions and the like described in the signal transmission method for 

a network device side correspond to related characteristics and functions of the signal 

transmission method for a terminal device side and will not be elaborated herein for 

simplicity. 

The technical solutions of the disclosure will be described below in 30 

combination with embodiment 1 to embodiment 5 in detail. 

Embodiment 1: a network-side device configures N CSI-RS resources and 

allocates 3-bit beam indication information for each CSI-RS resource. The beam 
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indication information is indicated together with resource configuration information 

of each CSI-RS resource. A terminal determines whether the same beam is adopted 

for CSI-RSs corresponding to different CSI-RS resources according to the beam 

indication information of each CSI-RS resource. Specifically, the same beam is 

adopted for the CSI-RSs corresponding to the CSI-RS resources configured with the 5 

same indication information and different beams are adopted for the CSI-RSs 

corresponding to the CSI-RS resources configured with different indication 

information. For example, when N=4, the beam indication information corresponding 

to a CSI-RS resource 0 and a CSI-RS resource 2 indicate 0, the beam indication 

information for a CSI-RS resource 1 indicates 1 and the beam indication information 10 

for a CSI-RS resource 3 indicates 2, it is indicated that the same beam (recorded as 

Beam 1) is used for transmitting the CSI-RSs corresponding to the resource 0 and the 

resource 2, a different beam (recorded as Beam 2) is used for transmitting the CSI-RS 

corresponding to the resource 1 and another different beam (recorded as Beam 3) is 

used for transmitting the CSI-RS corresponding to the resource 3. The CSI-RSs sent 15 

by the same beam may be configured for determining downlink receiving beams, and 

the CSI-RSs sent by different beams may be configured for determining downlink 

sending beams. 

Embodiment 2: a network-side device configures N SRSs resources and 

allocates 1-bit beam indication information for each SRS resource. The beam 20 

indication information is indicated together with resource configuration information 

of each SRS resource. A terminal determines whether the same beam is adopted for 

different SRSs according to the beam indication information of each SRS resource. 

Specifically, the same beam is adopted for the SRSs corresponding to the SRS 

resources configured with indication information 0 and different beams are adopted 25 

for the SRSs corresponding to the SRS resources configured with indication 

information 1. For example, when N=8, the beam indication information 

corresponding to the SRS resources {0, 1, 2, 3} indicates 0 and the beam indication 

information corresponding to the SRS resources {4, 5, 6, 7} indicates 1, the same 

beam (recorded as Beam 1) is used for transmitting the SRSs corresponding to the 30 

SRS resources {0, 1, 2, 3} and different beams (recorded as Beam 2, Beam 3, Beam 4 

and Beam 5) are used for transmitting the SRSs corresponding to the SRS resources 

{4, 5, 6, 7). The SRSs sent by the same beam may be configured for determining 
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uplink receiving beams, and the SRSs sent by different beams may be configured for 

determining uplink sending beams. The same method may also be applied to PRACH 

transmission. 

Embodiment 3: a network-side device configures N CSI-RS resources in 

advance through RRC signaling and triggers a terminal through downlink DCI to 5 

perform aperiodic CSI-RS measurement based on K CSI-RS resources in the N CSI-

RS resources, K being an integer less than or equal to N. The DCI contains 1-bit beam 

indication information. When the indication information indicates 0, it is indicated 

that the same beam is used for transmitting CSI-RSs corresponding to the K triggered 

CSI-RS resources. When the indication information indicates 1, it is indicated that 10 

different beams are used for the CSI-RSs corresponding to the K triggered CSI-RS 

resources. The CSI-RSs sent by the same beam may be configured for determining 

downlink receiving beams and the CSI-RSs sent by different beams may be 

configured for determining downlink sending beams. 

Embodiment 4: a network-side device triggers a terminal to perform aperiodic 15 

SRS transmission through DCI, and every time when the terminal is triggered, N 

SRSs are required to be repeatedly sent. For the N SRSs, the same frequency-domain 

resource/sequence may be adopted and different frequency-domain 

resources/sequences may also be adopted. The DCI contains 1-bit beam indication 

information. When the indication information indicates 0, it is indicated that the same 20 

beam is used for transmitting the N triggered SRSs. When the indication information 

indicates 1, it is indicated that different beams are used for the N triggered SRSs. The 

SRSs sent by the same beam may be configured for determining uplink receiving 

beams and the CSI-RSs sent by different beams may be configured for determining 

uplink sending beams. 25 

Embodiment 5: during downlink synchronization signal transmission, beam 

indication information may be carried through a PSS sequence or an SSS sequence or 

a PRACH. A PSS is taken as an example herein. Different PSS sequences may be 

adopted to implicitly indicate the beam indication information. That is, different 

information corresponds to different PSS sequences. For example, information 0 30 

corresponds to a PSS sequence 1 and information 1 corresponds to a PSS sequence 2. 

Such a correspondence may be predetermined. The terminal performs blind detection 

on the PSS sequences to obtain the information corresponding to each PSS sequence, 
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and then determines whether the same beam is adopted for multiple PSS sequences 

according to the information. Two determination methods may specifically be 

adopted. The information 0 indicates that the same beam is used for transmitting a 

plurality of corresponding PSS sequences and the information 1 indicates that 

different beams are used for transmitting a plurality of corresponding PSS sequences. 5 

N different PSS sequences are used to correspond to N different beam indication 

information, the same beam is used for the PSS sequences with the same beam 

indication information and different beams are used for the PSS sequences with 

different beam indication information. For example, when the beam indication 

information is K, it is indicated that a Kth beam is used for transmitting a PSS 10 

sequence. 

The signal transmission method according to the embodiments of the 

disclosure is described above in detail and a device for signal transmission according 

to the embodiments of the disclosure will be described below in combination with 

FIG. 5 to FIG. 8. The technical characteristics described in the method embodiments 15 

are applied to the following device embodiments. 

FIG. 5 is a schematic block diagram of a terminal device 300 for signal 

transmission according to an embodiment of the disclosure. As illustrated in FIG. 5, 

the terminal device 300 includes a receiving unit 310 and a transmission unit 320. 

The receiving unit 310 is configured to receive beam indication information 20 

sent by a network device. The beam indication information is configured to indicate 

whether the same beam is adopted for N signals to be sent or received and N is an 

integer greater than 1. 

The transmission unit 320 is configured to perform transmission of the N 

signals with the network device according to the beam indication information. 25 

In the embodiment of the disclosure, the terminal device 300 for signal 

transmission determines whether the same beam is adopted for transmission of the N 

signals according to the beam indication information and performs signal transmission 

based on the determination, so that the terminal device and the network device may 

determine respective optimal beams adopted for signal sending or signal receiving. 30 

Therefore, performance of subsequent signal detection is improved. 

In at least one embodiment of the disclosure, the beam indication information 

is configured to indicate that the network device will send the N signals to the 
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terminal device using different beams. The transmission unit 320 is specifically 

configured to receive the N signals according to the beam indication information. 

The terminal device 300 further includes a sending unit 330. 

The sending unit 330 is configured to send first indication information to the 

network device. The first indication information is configured to indicate K signals 5 

out of the N signals, 1≤K≤N and K being an integer. 

In at least one embodiment of the disclosure, the beam indication information 

is configured to indicate the terminal device to send the N signals to the network 

device using different beams. The transmission unit 320 is specifically configured to 

send the N signals by using different beams according to the beam indication 10 

information. 

The receiving unit 310 is further configured to receive second indication 

information sent by the network device. The second indication information is 

configured to indicate L signals out of the N signals, 1≤L≤N and L being an integer. 

Furthermore, in the embodiment of the disclosure, the terminal device further 15 

includes a determination unit. 

The determination unit is configured to determine a beam used for sending a 

subsequent signal according to the second indication information. 

In at least one embodiment, of the disclosure, the beam indication information 

is configured to indicate that the network device would send the N signals to the 20 

terminal device using the same beam. The transmission unit 320 is specifically 

configured to receive the N signals by using different beams according to the beam 

indication information. 

The determination unit 340 is further configured to determine a beam used for 

receiving the subsequent signal from the beams for receiving the N signals. 25 

In at least one embodiment of the disclosure, the beam indication information 

is configured to indicate the terminal device to send the N signals to the network 

device using the same beam. The transmission unit 320 is specifically configured to 

send the N signals by using the same beam according to the beam indication 

information. 30 

In at least one embodiment of the disclosure, the N signals are the same type 

of reference signals with different transmission resource configurations or the same 

type of channels with different transmission resource configurations. 
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In at least one embodiment of the disclosure, the N signals are signals 

activated or deactivated by the same MAC signaling, or the N signals are reference 

signals triggered by the same DCI signaling, or the N signals are channels scheduled 

by the same DCI signaling. 

In at least one embodiment of the disclosure, the beam indication information 5 

is carried in at least one of the following signaling: RRC signaling, downlink MAC 

signaling, DCI signaling, a downlink synchronization signal, a downlink random 

access signal or a downlink pilot signal. 

In at least one embodiment of the disclosure, the MAC signaling is configured 

to activate or deactivate the N signals; and/or, when the N signals are reference 10 

signals, the DCI signaling is configured to trigger the N signals, and when the N 

signals are channels, the DCI signaling is configured to schedule the N signals. 

In at least one embodiment of the disclosure, the RRC signaling is further 

configured to carry transmission resource configuration information corresponding to 

the N signals. The transmission unit 320 is specifically configured to perform 15 

transmission of the N signals with the network device according to the beam 

indication information and the transmission resource configuration information. 

In at least one embodiment of the disclosure, the beam indication information 

includes beam information in one-to-one correspondence with each signal in the N 

signals. The beam indication information indicates whether the same beam is adopted 20 

for the N signals through at least one of the followings. When contents indicated by 

the beam information for a first signal and a second signal in the N signals are the 

same, the same beam is adopted to transmit the first signal and the second signal; 

when contents indicated by the beam information for a third signal and a fourth signal 

in the N signals are different, different beams are adopted to transmit the third signal 25 

and the fourth signal; when the beam information for a fifth signal and a sixth signal 

in the N signals is a first preconfigured value, the same beam is adopted to transmit 

the fifth signal and the sixth signal; when the beam information for a seventh signal 

and an eighth signal in the N signals is a second preconfigured value, different beams 

are adopted to transmit the seventh signal and the eighth signal, the first value being 30 

different from the second value; when a content indicated by the beam information for 

a ninth signal in the N signals includes an index of a tenth signal in the N signals, the 

same beam is adopted to transmit the ninth signal and the tenth signal; or when a 
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content indicated by the beam information for an eleventh signal in the N signals 

includes an index of a twelfth signal in the N signals, different beams are adopted to 

transmit the eleventh signal and the twelfth signal. 

In at least one embodiment of the disclosure, the N signals are at least one type 

of the following signals: CSI-RSs, SRSs, PRACHs, synchronization signals, PBCHs, 5 

DMRSs or BRSs. 

It is to be understood that the terminal device 300 for signal transmission 

according to the embodiment of the disclosure may correspond to the terminal device 

in the method embodiments of the disclosure, and the abovementioned and other 

operations and/or functions of each unit in the terminal device 300 are adopted to 10 

implement the corresponding flows of the method in FIG. 3, which will not be 

elaborated herein for simplicity. 

FIG. 6 is a schematic block diagram of a network device 400 for signal 

transmission according to an embodiment of the disclosure. As illustrated in FIG. 6, 

the network device 400 includes a sending unit 410 and a transmission unit 420. 15 

The sending unit 410 is configured to send beam indication information to a 

terminal device. The beam indication information is configured to indicate whether 

the same beam is adopted for N signals to be sent or received and N is an integer 

greater than 1. 

The transmission unit 420 is configured to perform transmission of the N 20 

signals with the terminal device. 

According to the embodiment of the disclosure, the network device for signal 

transmission sends the beam indication information used for determining whether the 

same beam is adopted for transmission of the multiple signals to the terminal device, 

so that the terminal device and the network device may determine respective optimal 25 

beams adopted for signal sending or signal receiving. Therefore, performance of 

subsequent signal detection is improved. 

In at least one embodiment of the disclosure, the beam indication information 

is configured to indicate that the network device would send the N signals to the 

terminal device using different beams. 30 

The transmission unit 420 is specifically configured to send the N signals by 

using different beams. 

The network device 400 further includes a receiving unit 430. 
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The receiving unit 430 is configured to receive first indication information 

sent by the terminal device. The first indication information is configured to indicate 

K signals out of the N signals, 1≤K≤N and K being an integer. 

Furthermore, the network device 400 further includes a determination unit 440. 

The determination unit 440 is configured to determine a beam used for 5 

sending a subsequent signal according to the first indication information. 

In at least one embodiment of the disclosure, the beam indication information 

is configured to indicate the terminal device to send the N signals to the network 

device using different beams. The transmission unit 420 is specifically configured to 

receive the N signals by using the same beam. 10 

The sending unit 410 is further configured to send second indication 

information to the terminal device. The second indication information is configured to 

indicate L signals out of the N signals, 1≤L≤N and L being an integer. 

In at least one embodiment of the disclosure, the beam indication information 

is configured to indicate that the network device would send the N signals to the 15 

terminal device using the same beam. 

The transmission unit 420 is specifically configured to send the N signals 

using the same beam. 

In at least one embodiment of the disclosure, the beam indication information 

is configured to indicate the terminal device to send the N signals to the network 20 

device using the same beam. 

The transmission unit 420 is specifically configured to receive the N signals 

using different beams. 

The determination unit 440 is further configured to determine a beam used for 

receiving the subsequent signal from the beams for receiving the N signals. 25 

In at least one embodiment of the disclosure, the N signals are the same type 

of reference signals with different transmission resource configurations or the same 

type of channels with different transmission resource configurations. 

In at least one embodiment of the disclosure, the N signals are signals 

activated or deactivated by the same MAC signaling, or the N signals are reference 30 

signals triggered by the same DCI signaling, or the N signals are channels scheduled 

by the same DCI signaling. 

In at least one embodiment of the disclosure, the beam indication information 
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is carried in at least one of the following information: RRC signaling, MAC signaling, 

DCI signaling, a downlink synchronization signal, a downlink random access signal 

or a downlink pilot signal. 

In at least one embodiment of the disclosure, the MAC signaling is configured 

to activate or deactivate the N signals; and/or, when the N signals are reference 5 

signals, the DCI signaling is configured to trigger the N signals, and when the N 

signals are channels, the DCI signaling is configured to schedule the N signals. 

In at least one embodiment of the disclosure, the RRC signaling is further 

configured to carry transmission resource configuration information corresponding to 

the N signals. The operation that transmission of the N signals is performed with the 10 

terminal device includes that: transmission of the N signals is performed with the 

terminal device according to the transmission resource configuration information. 

In at least one embodiment of the disclosure, the beam indication information 

is beam information in one-to-one correspondence with each signal in the N signals. 

The beam indication information indicates whether the same beam is adopted for the 15 

N signals through at least one of the followings. When contents indicated by the beam 

information for a first signal and a second signal in the N signals are the same, the 

same beam is adopted to transmit the first signal and the second signal; when contents 

indicated by the beam information for a third signal and a fourth signal in the N 

signals are different, different beams are adopted to transmit the third signal and the 20 

fourth signal; when the beam information for a fifth signal and a sixth signal in the N 

signals is a first preconfigured value, the same beam is adopted to transmit the fifth 

signal and the sixth signal; when the beam information for a seventh signal and an 

eighth signal in the N signals is a second preconfigured value, different beams are 

adopted to transmit the seventh signal and the eighth signal, the first value being 25 

different from the second value; when a content indicated by the beam information for 

a ninth signal in the N signals includes an index of a tenth signal in the N signals, the 

same beam is adopted to transmit the ninth signal and the tenth signal; or when a 

content indicated by the beam information for an eleventh signal in the N signals 

includes an index of a twelfth signal in the N signals, different beams are adopted to 30 

transmit the eleventh signal and the twelfth signal. 

In at least one embodiment of the disclosure, the N signals are at least one type 

of the following signals: CSI-RSs, SRSs, PRACHs, downlink synchronization signals, 
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PBCHs, DMRSs or BRSs. 

It is to be understood that the network device 400 for signal transmission 

according to the embodiment of the disclosure may correspond to the network device 

in the method embodiments of the disclosure, and the abovementioned and other 

operations and/or functions of each unit in the network device 400 are used to 5 

implement the corresponding flows of the methods in FIG. 4 respectively, which will 

not be elaborated herein for simplicity. 

As illustrated in FIG. 7, an embodiment of the disclosure also provides a 

terminal device 500 for signal transmission, which includes a processor 510, a 

memory 520 and a transceiver 540. The processor 510, the memory 520 and the 10 

transceiver 540 communicate with each other through an internal connecting path to 

transmit control and/or data signals. The memory 520 is configured to store an 

instruction. The processor 510 is configured to execute the instruction stored in the 

memory 520 to control the transceiver 540 to send a signal. The processor 510 is 

configured to receive beam indication information sent by a network device, the beam 15 

indication information being configured to indicate whether the same beam is adopted 

for N signals to be sent or received, N being an integer greater than 1, and perform 

transmission of the N signals with the network device according to the beam 

indication information. 

According to the embodiment of the disclosure, the terminal device for signal 20 

transmission determines whether the same beam is adopted for transmission of the N 

signals according to the beam indication information and performs signal transmission 

based on the determination, so that the terminal device and the network device may 

determine respective optimal beams adopted for signal sending or signal receiving. 

Therefore, performance of subsequent signal detection is improved. 25 

It is to be understood that, in the embodiment of the disclosure, the processor 

510 may be a Central Processing Unit (CPU) and the processor 510 may also be 

another universal processor, a Digital Signal Processor (DSP), an Application Specific 

Integrated Circuit (ASIC), a Field-Programmable Gate Array (FPGA) or another 

programmable logic device, discrete gate or transistor logic device and discrete 30 

hardware component and the like. The universal processor may be a microprocessor 

or the processor may also be any conventional processor and the like. 

The memory 520 may include a Read-Only Memory (ROM) and a Random 
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Access Memory (RAM) and provides an instruction and data for the processor 510. A 

part of the memory 520 may further include a nonvolatile RAM. For example, the 

memory 520 may further store information of a device type. 

In an implementation process, each operation of the method may be completed 

by an integrated logic circuit of hardware in the processor 510 or an instruction in a 5 

software form. The operations of the method disclosed in combination with the 

embodiments of the disclosure may be directly embodied to be executed and 

completed by a hardware processor or executed and completed by a combination of 

hardware and software modules in the processor. The software module may be 

located in a mature storage medium in this field such as a RAM, a flash memory, a 10 

ROM, a programmable ROM or electrically erasable programmable memory and a 

register. The storage medium is located in the memory 520. The processor 510 reads 

information in the memory 520 and completes the operations of the method in 

combination with hardware. No more detailed descriptions will be made herein to 

avoid repetitions. 15 

In at least one embodiment of the disclosure, the beam indication information 

is configured to indicate that the network device would send the N signals to the 

terminal device using different beams. The processor 510 is specifically configured to 

receive the N signals by using the same beam according to the beam indication 

information. The processor 510 is further configured to send first indication 20 

information to the network device, the first indication information being configured to 

indicate K signals out of the N signals, 1≤K≤N and K being an integer. 

In at least one embodiment of the disclosure, the beam indication information 

is configured to indicate the terminal device to send the N signals to the network 

device using different beams. The processor 510 is specifically configured to send the 25 

N signals by using different beams according to the beam indication information. The 

processor 510 is further configured to receive second indication information sent by 

the network device, the second indication information being configured to indicate L 

signals out of the N signals, 1≤L≤N and L being an integer. 

Furthermore, in the embodiment of the disclosure, the processor 510 is further 30 

configured to determine a beam used for sending a subsequent signal according to the 

second indication information. 

In at least one embodiment of the disclosure, the beam indication information 
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is configured to indicate that the network device would send the N signals to the 

terminal device using the same beam. The processor 510 is specifically configured to 

receive the N signals by using different beams according to the beam indication 

information. The processor 510 is further configured to determine a beam used for 

receiving  a subsequent signal from the beams for receiving the N signals. 5 

In at least one embodiment of the disclosure, the beam indication information 

is configured to indicate the terminal device to send the N signals to the network 

device using the same beam. The processor 510 is specifically configured to send the 

N signals by using the same beam according to the beam indication information. 

In at least one embodiment of the disclosure, the N signals are the same type 10 

of reference signals with different transmission resource configurations or the same 

type of channels with different transmission resource configurations. 

In at least one embodiment of the disclosure, the N signals are signals 

activated or deactivated by the same MAC signaling, or the N signals are reference 

signals triggered by the same DCI signaling, or the N signals are channels scheduled 15 

by the same DCI signaling. 

In at least one embodiment of the disclosure, the beam indication information 

is carried in at least one of the following signaling or signals: RRC signaling, 

downlink MAC signaling, DCI signaling, a downlink synchronization signal, a 

downlink random access signal or a downlink pilot signal. 20 

In at least one embodiment of the disclosure, the MAC signaling is configured 

to activate or deactivate the N signals; and/or, when the N signals are reference 

signals, the DCI signaling is configured to trigger the N signals, and when the N 

signals are channels, the DCI signaling is configured to schedule the N signals. 

In at least one embodiment of the disclosure, the RRC signaling is further 25 

configured to carry transmission resource configuration information corresponding to 

the N signals. The operation that transmission of the N signals is performed with the 

network device according to the beam indication information includes that: 

transmission of the N signals is performed with the network device according to the 

beam indication information and the transmission resource configuration information. 30 

In at least one embodiment of the disclosure, the beam indication information 

includes beam information in one-to-one correspondence with each signal in the N 

signals. The beam indication information indicates whether the same beam is adopted 
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for the N signals through at least one of the followings. When contents indicated by 

the beam information for a first signal and a second signal in the N signals are the 

same, the same beam is adopted to transmit the first signal and the second signal; 

when contents indicated by the beam information for a third signal and a fourth signal 

in the N signals are different, different beams are adopted to transmit the third signal 5 

and the fourth signal; when the beam information for a fifth signal and a sixth signal 

in the N signals is a first preconfigured value, the same beam is adopted to transmit 

the fifth signal and the sixth signal; when the beam information for a seventh signal 

and an eighth signal in the N signals is a second preconfigured value, different beams 

are adopted to transmit the seventh signal and the eighth signal, the first value being 10 

different from the second value; when a content indicated by the beam information for 

a ninth signal in the N signals includes an index of a tenth signal in the N signals, the 

same beam is adopted to transmit the ninth signal and the tenth signal; or when a 

content indicated by the beam information for an eleventh signal in the N signals 

includes an index of a twelfth signal in the N signals, different beams are adopted to 15 

transmit the eleventh signal and the twelfth signal. 

In at least one embodiment of the disclosure, the N signals are at least one type 

of the following signals: CSI-RSs, SRSs, PRACHs, synchronization signals, PBCHs, 

DMRSs or BRSs. 

It is to be understood that the terminal device 500 for signal transmission 20 

according to the embodiment of the disclosure may correspond to the terminal device 

and terminal device 300 in the embodiments of the disclosure and may correspond to 

the terminal device executing the methods according to the embodiments of the 

disclosure, and the abovementioned and other operations and/or functions of each unit 

in the terminal device 500 are used to implement the corresponding flows of the 25 

methods in FIG. 3 respectively, which will not be elaborated herein for simplicity. 

As illustrated in FIG. 8, an embodiment of the disclosure also provides a 

network device 600 for signal transmission, which includes a processor 610, a 

memory 620 and a transceiver 640. The processor 610, the memory 620 and the 

transceiver 640 communicate with each other through an internal connecting path to 30 

transmit control and/or data signals. The memory 620 is configured to store an 

instruction. The processor 650 is configured to execute the instruction stored in the 

memory 620 to control the transceiver 640 to send a signal. The processor 610 is 
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configured to send beam indication information to a terminal device, the beam 

indication information being configured to indicate whether the same beam is adopted 

for N signals to be sent or received, N being an integer greater than 1, and perform 

transmission of the N signals with the terminal device. 

According to the embodiment of the disclosure, the network device for signal 5 

transmission sends the beam indication information used for determining whether the 

same beam is adopted for transmission of the N signals to the terminal device, so that 

the terminal device and the network device may determine respective optimal beams 

adopted for signal sending or signal receiving. Therefore, performance of subsequent 

signal detection is improved. 10 

It is to be understood that in the embodiment of the disclosure, the processor 

610 may be a CPU and the processor 610 may also be another universal processor, a 

DSP, an ASIC, an FPGA or another programmable logic device, discrete gate or 

transistor logic device and discrete hardware component and the like. The universal 

processor may be a microprocessor or the processor may also be any conventional 15 

processor and the like. 

The memory 620 may include a ROM and a RAM, and provides an instruction 

and data for the processor 610. A part of the memory 620 may further include a 

nonvolatile RAM. For example, the memory 620 may further store information of a 

device type. 20 

In an implementation process, each operation of the method may be completed 

by an integrated logic circuit of hardware in the processor 610 or an instruction in a 

software form. The operations of the method disclosed in combination with the 

embodiments of the disclosure may be directly embodied to be executed and 

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

hardware and software modules in the processor. The software module may be 

located in a mature storage medium in this field such as a RAM, a flash memory, a 

ROM, a programmable ROM or electrically erasable programmable memory and a 

register. The storage medium is located in the memory 620. The processor 610 reads 

information in the memory 620 and completes the operations of the method in 30 

combination with hardware. No more detailed descriptions will be made herein to 

avoid repetitions. 

In at least one embodiment of the disclosure, the beam indication information 
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is configured to indicate that the network device would send the N signals to the 

terminal device using different beams. The processor 610 is specifically configured to 

send the N signals by using different beams. The processor 610 is further configured 

to receive first indication information sent by the terminal device, the first indication 

information being configured to indicate K signals out of the N signals, 1≤K≤N and K 5 

being an integer. 

Furthermore, in the embodiment of the disclosure, the processor 610 is further 

configured to determine a beam used for sending a subsequent signal according to the 

first indication information. 

In at least one embodiment of the disclosure, the beam indication information 10 

is configured to indicate the terminal device to send the N signals to the network 

device using different beams. The processor 610 is specifically configured to receive 

the N signals by using the same beam. The processor 610 is further configured to send 

second indication information to the terminal device, the second indication 

information being configured to indicate L signals out of the N signals, 1≤L≤N and L 15 

being an integer. 

In at least one embodiment of the disclosure, the beam indication information 

is configured to indicate that the network device would send the N signals to the 

terminal device using the same beam. The processor 610 is specifically configured to 

send the N signals by using the same beam. 20 

In at least one embodiment of the disclosure, the beam indication information 

is configured to indicate the terminal device to send the N signals to the network 

device using the same beam. The processor 610 is specifically configured to receive 

the N signals by using different beams. The processor 610 is further configured to 

determine a beam used for receiving a subsequent signal from the beams for receiving 25 

the N signals. 

In at least one embodiment of the disclosure, the N signals are the same type 

of reference signals with different transmission resource configurations or the same 

type of channels with different transmission resource configurations. 

In at least one embodiment of the disclosure, the N signals are signals 30 

activated or deactivated by the same MAC signaling, or the N signals are reference 

signals triggered by the same DCI signaling, or the N signals are channels scheduled 

by the same DCI signaling. 
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In at least one embodiment of the disclosure, the beam indication information 

is carried in at least one of the following signaling or signals: RRC signaling, MAC 

signaling, DCI signaling, a downlink synchronization signal, a downlink random 

access signal or a downlink pilot signal. 

In at least one embodiment of the disclosure, the MAC signaling is configured 5 

to activate or deactivate the N signals; and/or, when the N signals are reference 

signals, the DCI signaling is configured to trigger the N signals, and when the N 

signals are channels, the DCI signaling is configured to schedule the N signals. 

In at least one embodiment of the disclosure, the RRC signaling is further 

configured to carry transmission resource configuration information corresponding to 10 

the N signal. The operation that transmission of the N signals is performed with the 

terminal device includes that: transmission of the N signals is performed with the 

terminal device according to the transmission resource configuration information. 

In at least one embodiment of the disclosure, the beam indication information 

is beam information in one-to-one correspondence with each signal in the N signals. 15 

The beam indication information indicates whether the same beam is adopted for the 

N signals through at least one of the followings. When contents indicated by the beam 

information for a first signal and a second signal in the N signals are the same, the 

same beam is adopted to transmit the first signal and the second signal; when contents 

indicated by the beam information for a third signal and a fourth signal in the N 20 

signals are different, different beams are adopted to transmit the third signal and the 

fourth signal; when the beam information for a fifth signal and a sixth signal in the N 

signals is a first preconfigured value, the same beam is adopted to transmit the fifth 

signal and the sixth signal; when the beam information for a seventh signal and an 

eighth signal in the N signals is a second preconfigured value, different beams are 25 

adopted to transmit the seventh signal and the eighth signal, the first value being 

different from the second value; when a content indicated by the beam information for 

a ninth signal in the N signals includes an index of a tenth signal in the N signals, the 

same beam is adopted to transmit the ninth signal and the tenth signal; or when a 

content indicated by the beam information for an eleventh signal in the N signals 30 

includes an index of a twelfth signal in the N signals, different beams are adopted to 

transmit the eleventh signal and the twelfth signal. 

In at least one embodiment of the disclosure, the N signals are at least one type 
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of the following signals: CSI-RSs, SRSs, PRACHs, downlink synchronization signals, 

PBCHs, DMRSs or BRSs. 

It is to be understood that the network device 600 for data transmission 

according to the embodiment of the disclosure may correspond to the network device 

and network device 400 in the embodiments of the disclosure and may correspond to 5 

the network device executing the methods according to the embodiments of the 

disclosure, and the abovementioned and other operations and/or functions of each unit 

in the network device 600 are adopted to implement the corresponding flows of the 

methods in FIG. 4 respectively, which will not be elaborated herein for simplicity. 

It is to be understood that the operations and/or functions of each unit in the 10 

network device provided in the embodiment of the disclosure correspond to the 

network device in the method side and interaction with the terminal device, the related 

characteristics, functions and the like correspond to the related characteristics and 

functions of the terminal device side and will not be elaborated herein for simplicity. 

It is to be understood that, in the embodiments of the disclosure, "B 15 

corresponding to A" represents that B is associated with A and B may be determined 

according to A. It is also to be understood that determining B according to A does not 

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

according to A and/or other information. 

Those of ordinary skill in the art may realize that the units and algorithm 20 

operations of each example described in combination with the embodiments disclosed 

in the disclosure may be implemented by electronic hardware, computer software or a 

combination of the two. For clearly describing exchangeability of hardware and 

software, the compositions and operations of each example have been generally 

described in the foregoing descriptions according to functions. Whether these 25 

functions are executed in a hardware or software manner depends on specific 

applications and design constraints of the technical solutions. Professionals may 

realize the described functions for each specific application by use of different 

methods, but such realization shall fall within the scope of the embodiments of the 

disclosure. 30 

Those skilled in the art may clearly learn about that specific working processes 

of the system, device and unit described above may refer to the corresponding 

processes in the method embodiments and will not be elaborated herein for 
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convenient and brief description. 

In some embodiments provided by the disclosure, it is to be understood that 

the disclosed system, device and method may be implemented in another manner. For 

example, the device embodiment described above is only schematic, and for example, 

division of the units is only logic function division, and other division manners may 5 

be adopted during practical implementation. For example, multiple units or 

components may be combined or integrated into another system. In addition, each 

functional unit in each embodiment of the disclosure may be integrated into a 

processing unit, each unit may also physically exist independently, and two or more 

than two units may also be integrated into a unit. The integrated unit may be 10 

implemented in a hardware form and may also be implemented in form of software 

functional unit. 

When being implemented in form of software functional unit and sold or used 

as an independent product, the integrated unit may be stored in a computer-readable 

storage medium. Based on such an understanding, the technical solutions of the 15 

disclosure substantially or parts making contributions to the conventional art or all or 

part of the technical solutions may be embodied in form of software product, and the 

computer software product is stored in a storage medium, including a plurality of 

instructions configured to enable a computer device (which may be a personal 

computer, a server, a network device or the like) to execute all or part of the 20 

operations of the method in each embodiment of the disclosure. The abovementioned 

storage medium includes: various media capable of storing program codes such as a U 

disk, a mobile hard disk, a ROM, a RAM, a magnetic disk or an optical disk. 

The above is only the specific implementation mode of the disclosure and not 

intended to limit the scope of protection of the disclosure. Various equivalent 25 

modifications or replacements are apparent to those skilled in the art within the 

technical scope disclosed by the disclosure. 
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CLAIMS 

 
1.  A signal transmission method, comprising: 5 

receiving beam indication information sent by a network device, the beam 

indication information being configured to indicate whether the same beam is adopted 

for N signals to be sent or received and N being an integer greater than 1; and 

performing transmission of the N signals with the network device according to 

the beam indication information. 10 

 

2.  The method of claim 1, wherein the beam indication information is configured for 

indicating that the network device will send the N signals to a terminal device using 

different beams, and performing transmission of the N signals with the network 

device according to the beam indication information comprises: 15 

receiving the N signals according to the beam indication information; and 

the method further comprises: 

sending first indication information to the network device, the first indication 

information being configured to indicate K signals out of the N signals, 1≤K≤N and K 

being an integer. 20 

 

3.  The method of claim 1, wherein the beam indication information is configured for 

indicating the terminal device to send the N signals to the network device using 

different beams, and performing transmission of the N signals with the network 

device according to the beam indication information comprises: 25 

sending the N signals according to the beam indication information; and 

the method further comprises: 

receiving second indication information sent by the network device, the 

second indication information being configured to indicate L signals out of the N 

signals, 1≤L≤N and L being an integer. 30 

 

4.  The method according to claim 3, wherein sending the N signals according to the 

beam indication information comprises: 

sending the N signals using different beams according to the beam indication 
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information; and 

the method further comprises: 

determining a beam used for sending a subsequent signal according to the 

second indication information. 

 5 

5.  The method of claim 1, wherein the beam indication information is configured for 

indicating that the network device will send the N signals to the terminal device using 

the same beam, and performing transmission of the N signals with the network device 

according to the beam indication information comprises: 

receiving the N signals using different beams according to the beam indication 10 

information; and 

the method further comprises: 

determining a beam used for receiving a subsequent signal from the beams for 

receiving the N signals. 

 15 

6.  The method of claim 1, wherein the beam indication information is configured for 

indicating the terminal device to send the N signals to the network device using the 

same beam, and performing transmission of the N signals with the network device 

according to the beam indication information comprises: 

sending the N signals using the same beam according to the beam indication 20 

information. 

 

7.  The method of any one of claims 1-6, wherein the N signals are a same type of 

reference signals with different transmission resource configurations or a same type of 

channels with different transmission resource configurations. 25 

 

8.  The method of any one of claims 1-7, wherein the N signals are signals activated 

or deactivated by a same Media Access Control (MAC) signaling, or the N signals are 

reference signals triggered by a same Downlink Control Information (DCI) signaling, 

or the N signals are channels scheduled by the same DCI signaling. 30 

 

9.  The method of any one of claims 1-8, wherein the beam indication information is 

carried in at least one of the following signaling or signals: downlink Radio Resource 
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Control (RRC) signaling, downlink MAC signaling, DCI signaling, a downlink 

synchronization signal, a downlink random access signal or a downlink pilot signal. 

 

10.  The method of claim 9, wherein the MAC signaling is used to activate or 

deactivate the N signals; and/or 5 

responsive to determining that the N signals are reference signals, the DCI 

signaling is used to trigger the N signals, and responsive to determining that the N 

signals are channels, the DCI signaling is used to schedule the N signals. 

 

11.  The method of claim 9, wherein the RRC signaling is further used to carry 10 

transmission resource configuration information corresponding to the N signals, and 

performing transmission of the N signals with the network device according to the 

beam indication information comprises: 

performing transmission of the N signals with the network device according to 

the beam indication information and the transmission resource configuration 15 

information. 

 

12.  The method of any one of claims 1-11, wherein the beam indication information 

comprises beam information in one-to-one correspondence with each signal in the N 

signals, and the beam indication information indicates whether the same beam is 20 

adopted for the N signals through at least one of the followings: 

responsive to determining that contents indicated by beam information for a 

first signal and a second signal in the N signals are the same, the same beam is 

adopted to transmit the first signal and the second signal; 

responsive to determining that contents indicated by beam information for a 25 

third signal and a fourth signal in the N signals are different, different beams are 

adopted to transmit the third signal and the fourth signal; 

responsive to determining that beam information for a fifth signal and a sixth 

signal in the N signals is a first preconfigured value, the same beam is adopted to 

transmit the fifth signal and the sixth signal; 30 

responsive to determining that beam information for a seventh signal and an 

eighth signal in the N signals is a second preconfigured value, different beams are 

adopted to transmit the seventh signal and the eighth signal, the first preconfigured 
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value being different from the second preconfigured value; 

responsive to determining that a content indicated by beam information for a 

ninth signal in the N signals comprises an index of a tenth signal in the N signals, the 

same beam is adopted to transmit the ninth signal and the tenth signal; or 

responsive to determining that a content indicated by beam information for an 5 

eleventh signal in the N signals comprises an index of a twelfth signal in the N signals, 

different beams are adopted to transmit the eleventh signal and the twelfth signal. 

 

13.  The method of any one of claims 1-12, wherein the N signals are at least one type 

of the following signals: Channel State Information-Reference Signals (CSI-RSs), 10 

Sounding Reference Signals (SRSs), Physical Random Access Channels (PRACHs), 

synchronization signals, Physical Broadcast Channels (PBCHs), Demodulation 

Reference Signals (DMRSs) or Beam-specific Reference Signals (BRSs). 

 

14.  A signal transmission method, comprising: 15 

sending beam indication information to a terminal device, the beam indication 

information being configured to indicate whether the same beam is adopted for N 

signals to be sent or received and N being an integer greater than 1; and 

performing transmission of the N signals with the terminal device. 

 20 

15.  The method of claim 14, wherein the beam indication information is configured 

for indicating that a network device will send the N signals to the terminal device 

using different beams; 

performing transmission of the N signals with the terminal device comprises: 

sending the N signals; and 25 

the method further comprises: 

receiving first indication information sent by the terminal device, the first 

indication information being configured to indicate K signals out of the N signals, 

1≤K≤N and K being an integer. 

 30 

16.  The method of claim 15, wherein sending the N signals comprises: 

sending the N signals using different beams; and 

the method further comprises: 
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determining a beam used for sending a subsequent signal according to the first 

indication information. 

 

17.  The method of claim 14, wherein the beam indication information is configured 

for indicating the terminal device to send the N signals to the network device using 5 

different beams; 

performing transmission of the N signals with the terminal device comprises: 

receiving the N signals; and 

the method further comprises: 

sending second indication information to the terminal device, the second 10 

indication information being configured to indicate L signals out of the N signals, 

1≤L≤N and L being an integer. 

 

18.  The method of claim 14, wherein the beam indication information is configured 

for indicating that the network device will send the N signals to the terminal device 15 

using the same beam; 

performing transmission of the N signals with the terminal device comprises: 

sending the N signals using the same beam. 

 

19.  The method of claim 14, wherein the beam indication information is configured 20 

for indicating the terminal device to send the N signals to the network device using 

the same beam; 

performing transmission of the N signals with the terminal device comprises: 

receiving the N signals using different beams; and 

the method further comprises: 25 

determining a beam used for receiving a subsequent signal from the beams for 

receiving the N signals. 

 

20.  The method of any one of claims 14-19, wherein the N signals are a same type of 

reference signals with different transmission resource configurations or a same type of 30 

channels with different transmission resource configurations. 

 

21.  The method of any one of claims 14-19, wherein the N signals are signals 
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activated or deactivated by a same Media Access Control (MAC) signaling, or the N 

signals are reference signals triggered by a same Downlink Control Information (DCI) 

signaling, or the N signals are channels scheduled by the same DCI signaling. 

 

22.  The method of any one of claims 14-21, wherein the beam indication information 5 

is carried in at least one of the following signaling or signals: downlink Radio 

Resource Control (RRC) signaling, downlink MAC signaling, DCI signaling, a 

downlink synchronization signal, a downlink random access signal or a downlink 

pilot signal. 

 10 

23.  The method of claim 22, wherein the MAC signaling is used to activate or 

deactivate the N signals; and/or 

responsive to determining that the N signals are reference signals, the DCI 

signaling is used to trigger the N signals, and responsive to determining that the N 

signals are channels, the DCI signaling is used to schedule the N signals. 15 

 

24.  The method of claim 22, wherein the RRC signaling is further used to carry 

transmission resource configuration information corresponding to the N signals, and 

performing transmission of the N signals with the terminal device comprises: 

performing transmission of the N signals with the terminal device according to 20 

the transmission resource configuration information. 

 

25.  The method of any one of claims 14-24, wherein the beam indication information 

is beam information in one-to-one correspondence with each signal in the N signals, 

and the beam indication information indicates whether the same beam is adopted for 25 

the N signals through at least one of the followings: 

responsive to determining that contents indicated by beam information for a 

first signal and a second signal in the N signals are the same, the same beam is 

adopted to transmit the first signal and the second signal; 

responsive to determining that contents indicated by beam information for a 30 

third signal and a fourth signal in the N signals are different, different beams are 

adopted to transmit the third signal and the fourth signal; 

responsive to determining that beam information for a fifth signal and a sixth 
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signal in the N signals is a first preconfigured value, the same beam is adopted to 

transmit the fifth signal and the sixth signal; 

responsive to determining that beam information for a seventh signal and an 

eighth signal in the N signals is a second preconfigured value, different beams are 

adopted to transmit the seventh signal and the eighth signal, the first preconfigured 5 

value being different from the second preconfigured value; 

responsive to determining that a content indicated by beam information for a 

ninth signal in the N signals comprises an index of a tenth signal in the N signals, the 

same beam is adopted to transmit the ninth signal and the tenth signal; or 

responsive to determining that a content indicated by beam information for an 10 

eleventh signal in the N signals comprises an index of a twelfth signal in the N signals, 

different beams are adopted to transmit the eleventh signal and the twelfth signal. 

 

26.  The method of any one of claims 14-25, wherein the N signals are at least one 

type of the following signals: Channel State Information-Reference Signals (CSI-RSs), 15 

Sounding Reference Signals (SRSs), Physical Random Access Channels (PRACHs), 

downlink synchronization signals, Physical Broadcast Channels (PBCHs), 

Demodulation Reference Signals (DMRSs) or Beam-specific Reference Signals 

(BRSs). 

 20 

27.  A terminal device for signal transmission, comprising: 

a receiving unit, configured to receive beam indication information sent by a 

network device, the beam indication information being configured to indicate whether 

the same beam is adopted for N signals to be sent or received and N being an integer 

greater than 1; and 25 

a transmission unit, configured to perform transmission of the N signals with 

the network device according to the beam indication information. 

 

28.  The terminal device of claim 27, wherein the beam indication information is 

configured for indicating that the network device will send the N signals to the 30 

terminal device using different beams, and the transmission unit is specifically 

configured to: 

receive the N signals according to the beam indication information; and 
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the terminal device further comprises: 

a sending unit, configured to send first indication information to the network 

device, the first indication information being configured to indicate K signals out of 

the N signals, 1≤K≤N and K being an integer. 

 5 

29.  The terminal device of claim 27, wherein the beam indication information is 

configured for indicating the terminal device to send the N signals to the network 

device using different beams, and the transmission unit is specifically configured to: 

send the N signals according to the beam indication information; and 

the receiving unit is further configured to: 10 

receive second indication information sent by the network device, the second 

indication information being configured to indicate L signals out of the N signals, 

1≤L≤N and L being an integer. 

 

30.  The terminal device of claim 29, wherein the operation of sending the N signals 15 

according to the beam indication information by the transmission unit comprises: 

sending the N signals using different beams according to the beam indication 

information; and 

the terminal device further comprises: 

a determination unit, configured to determine a beam used for sending a 20 

subsequent signal according to the second indication information. 

 

31.  The terminal device of claim 27, wherein the beam indication information is 

configured for indicating that the network device will send the N signals to the 

terminal device using the same beam, and the transmission unit is specifically 25 

configured to: 

receive the N signals using different beams according to the beam indication 

information; and 

the terminal device further comprises: 

a determination unit, configured to determine a beam used for receiving a 30 

subsequent signal from the beams for receiving the N signals. 

 

32.  The terminal device of claim 27, wherein the beam indication information is 
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configured for indicating the terminal device to send the N signals to the network 

device using the same beam, and the transmission unit is specifically configured to: 

send the N signals using the same beam according to the beam indication 

information. 

 5 

33.  The terminal device of any one of claims 27-32, wherein the N signals are a same 

type of reference signals with different transmission resource configurations or a same 

type of channels with different transmission resource configurations. 

 

34.  The terminal device of any one of claims 27-33, wherein the N signals are signals 10 

activated or deactivated by a same Media Access Control (MAC) signaling, or the N 

signals are reference signals triggered by a same Downlink Control Information (DCI) 

signaling, or the N signals are channels scheduled by the same DCI signaling. 

 

35.  The terminal device of any one of claims 27-34, wherein the beam indication 15 

information is carried in at least one of the following signaling or signals: downlink 

Radio Resource Control (RRC) signaling, downlink MAC signaling, DCI signaling, a 

downlink synchronization signal, a downlink random access signal or a downlink 

pilot signal. 

 20 

36.  The terminal device of claim 35, wherein the MAC signaling is used to activate 

or deactivate the N signals; and/or 

responsive to determining that the N signals are reference signals, the DCI 

signaling is used to trigger the N signals, and responsive to determining that the N 

signals are channels, the DCI signaling is used to schedule the N signals. 25 

 

37.  The terminal device of claim 35, wherein the RRC signaling is further used to 

carry transmission resource configuration information corresponding to the N signals, 

and the transmission unit is specifically configured to: 

perform transmission of the N signals with the network device according to 30 

the beam indication information and the transmission resource configuration 

information. 

 

 
46 



38.  The terminal device of any one of claims 27-37, wherein the beam indication 

information comprises beam information in one-to-one correspondence with each 

signal in the N signals, and the beam indication information indicates whether the 

same beam is adopted for the N signals through at least one of the followings: 

responsive to determining that contents indicated by beam information for a 5 

first signal and a second signal in the N signals are the same, the same beam is 

adopted to transmit the first signal and the second signal; 

responsive to determining that contents indicated by beam information for a 

third signal and a fourth signal in the N signals are different, different beams are 

adopted to transmit the third signal and the fourth signal; 10 

responsive to determining that beam information for a fifth signal and a sixth 

signal in the N signals is a first preconfigured value, the same beam is adopted to 

transmit the fifth signal and the sixth signal; 

responsive to determining that beam information for a seventh signal and an 

eighth signal in the N signals is a second preconfigured value, different beams are 15 

adopted to transmit the seventh signal and the eighth signal, the first preconfigured 

value being different from the second preconfigured value; 

responsive to determining that a content indicated by beam information for a 

ninth signal in the N signals comprises an index of a tenth signal in the N signals, the 

same beam is adopted to transmit the ninth signal and the tenth signal; and 20 

responsive to determining that a content indicated by beam information for an 

eleventh signal in the N signals comprises an index of a twelfth signal in the N signals, 

different beams are adopted to transmit the eleventh signal and the twelfth signal. 

 

39.  The terminal device of any one of claims 27-38, wherein the N signals are at least 25 

one type of the following signals: Channel State Information-Reference Signals (CSI-

RSs), Sounding Reference Signals (SRSs), Physical Random Access Channels 

(PRACHs), synchronization signals, Physical Broadcast Channels (PBCHs), 

Demodulation Reference Signals (DMRSs) or Beam-specific Reference Signals 

(BRSs). 30 

 

40.  A network device for signal transmission, comprising: 

a sending unit, configured to send beam indication information to a terminal 
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device, the beam indication information being configured to indicate whether the 

same beam is adopted for N signals to be sent or received and N being an integer 

greater than 1; and 

a transmission unit, configured to perform transmission of the N signals with 

the terminal device. 5 

 

41.  The network device of claim 40, wherein the beam indication information is 

configured for indicating that the network device will send the N signals to the 

terminal device using different beams; 

the transmission unit is specifically configured to: 10 

send the N signals; and 

the network device further comprises: 

a receiving unit, configured to receive first indication information sent by the 

terminal device, the first indication information being configured to indicate K signals 

out of the N signals, 1≤K≤N and K being an integer. 15 

 

42.  The network device of claim 41, wherein the operation of sending the N signals 

by the transmission unit comprises: 

sending the N signals using different beams; and 

the network device further comprises: 20 

a determination unit, configured to determine a beam used for sending a 

subsequent signal according to the first indication information. 

 

43.  The network device of claim 40, wherein the beam indication information is 

configured for indicating the terminal device to send the N signals to the network 25 

device using different beams, and the transmission unit is specifically configured to: 

receive the N signals; and 

the sending unit is further configured to: 

send second indication information to the terminal device, the second 

indication information being configured to indicate L signals out of the N signals, 30 

1≤L≤N and L being an integer. 

 

44.  The network device of claim 40, wherein the beam indication information is 
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configured for indicating that the network device will send the N signals to the 

terminal device using the same beam; and 

the transmission unit is specifically configured to: 

send the N signals using the same beam. 

 5 

45.  The network device of claim 40, wherein the beam indication information is 

configured for indicating the terminal device to send the N signals to the network 

device using the same beam; 

the transmission unit is specifically configured to: 

receive the N signals using different beams; and 10 

the network device further comprises: 

a determination unit, configured to determine a beam used for receiving a 

subsequent signal from the beams for receiving the N signals. 

 

46.  The network device of any one of claims 40-45, wherein the N signals are a same 15 

type of reference signals with different transmission resource configurations or a same 

type of channels with different transmission resource configurations.. 

 

47.  The network device of any one of claims 40-45, wherein the N signals are signals 

activated or deactivated by a same Media Access Control (MAC) signaling, or the N 20 

signals are reference signals triggered by a same Downlink Control Information (DCI) 

signaling, or the N signals are channels scheduled by the same DCI signaling. 

 

48.  The network device of any one of claims 40-47, wherein the beam indication 

information is carried in at least one of the following signaling or signals: downlink 25 

Radio Resource Control (RRC) signaling, downlink MAC signaling, DCI signaling, a 

downlink synchronization signal, a downlink random access signal or a downlink 

pilot signal. 

 

49.  The network device of claim 48, wherein the MAC signaling is used to activate or 30 

deactivate the N signals; and/or 

responsive to determining that the N signals are reference signals, the DCI 

signaling is used to trigger the N signals, and responsive to determining that the N 
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signals are channels, the DCI signaling is used to schedule the N signals. 

 

50.  The network device of claim 48, wherein the RRC signaling is further used to 

carry transmission resource configuration information corresponding to the N signals, 

and the transmission unit is specifically configured to: 5 

perform transmission of the N signals with the terminal device according to 

the transmission resource configuration information. 

 

51.  The network device of any one of claims 40-50, wherein the beam indication 

information is beam information in one-to-one correspondence with each signal in the 10 

N signals, and the beam indication information indicates whether the same beam is 

adopted for the N signals through at least one of the followings: 

responsive to determining that contents indicated by beam information for a 

first signal and a second signal in the N signals are the same, the same beam is 

adopted to transmit the first signal and the second signal; 15 

responsive to determining that contents indicated by beam information for a 

third signal and a fourth signal in the N signals are different, different beams are 

adopted to transmit the third signal and the fourth signal; 

responsive to determining that beam information for a fifth signal and a sixth 

signal in the N signals is a first preconfigured value, the same beam is adopted to 20 

transmit the fifth signal and the sixth signal; 

responsive to determining that beam information for a seventh signal and an 

eighth signal in the N signals is a second preconfigured value, different beams are 

adopted to transmit the seventh signal and the eighth signal, the first preconfigured 

value being different from the second preconfigured value; 25 

responsive to determining that a content indicated by beam information for a 

ninth signal in the N signals comprises an index of a tenth signal in the N signals, the 

same beam is adopted to transmit the ninth signal and the tenth signal; or 

responsive to determining that a content indicated by beam information for an 

eleventh signal in the N signals comprises an index of a twelfth signal in the N signals, 30 

different beams are adopted to transmit the eleventh signal and the twelfth signal. 

 

52.  The network device of any one of claims 40-51, wherein the N signals are at least 
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one type of the following signals: Channel State Information-Reference Signals (CSI-

RSs), Sounding Reference Signals (SRSs), Physical Random Access Channels 

(PRACHs), downlink synchronization signals, Physical Broadcast Channels (PBCHs), 

Demodulation Reference Signals (DMRSs) or Beam-specific Reference Signals 

(BRSs). 5 
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