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Method for Transmitting Signal, Network Device and Terminal Device 

 

Technical Field 

Embodiments of the present application relate to the communication field, and more 

particularly, relate to a method for transmitting a signal, a network device, and a terminal 5 

device. 

 

Background 

At present, in research of New Radio (NR), how to improve transmission reliability is 

always a research problem due to a working frequency band for transmitting signals. 10 

 

Summary 

In view of this, embodiments of the present application provide a method for transmitting 

a signal, a network device and a terminal device, which are beneficial to improving sensitivity 

of a receiver, thereby improving transmission reliability. 15 

In a first aspect, there is provided a method for transmitting a signal, and the method 

includes: determining, by a first network device, a time-frequency resource for transmitting a 

signal in a first frequency band corresponding to the first network device; and transmitting, by 

the first network device, a signal with a first terminal device on the time-frequency resource. 

A frequency band refers to the part of radio spectrum located between specific frequency 20 

boundaries. Generally speaking, the frequency band refers to a frequency range between a 

highest frequency and a lowest frequency on which a signal is allowed to be transmitted. Here, 

it refers to a frequency resource with a certain width in frequency domain, and the restriction in 

time domain is not necessary. For example, the frequency band may be a carrier. 

A network device may refer to a device that may provide network services physically, or 25 

may be a device that may provide network services logically. For example, the network device 

may be a Transmission and Reception Point (TRP). 

The first frequency band corresponding to the first network device means that the first 
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frequency band is configured for the first network device to transmit a signal. The first 

frequency band may be used by the first network device to transmit the signal of the first 

network device to the terminal device, or may be used by the first network device to receive a 

signal transmitted from the terminal device. It should be understood that, the corresponding 

here may be specified in a protocol, or may be negotiated between network devices, or may be 5 

configured by a primary network device to a secondary network device. 

The network device further determines the time-frequency resource for transmitting the 

signal with the terminal device within the configured frequency band, which is beneficial to 

improving transmission reliability.  

In a possible implementation, the method further includes: receiving, by the first network 10 

device, first indication information; wherein determining, by the first network device, the 

time-frequency resource for transmitting the signal in the first frequency band corresponding to 

the first network device, includes: determining, by the first network device, the time-frequency 

resource according to the first indication information. 

The first indication information is sent based on interference caused by a second frequency 15 

band to the first frequency band.  

The second network device may acquire a frequency band configured for other network 

devices, and may use a certain rule to configure resources for the frequency band of other 

network devices according to interference of a frequency band configured for the second 

network device to the frequency band of other network devices, and inform other network 20 

devices of a situation of the frequency band configuration by the second network device for 

other network devices. 

With interaction between the network devices or negotiation between the network devices, 

after fully considering the interference of the frequency band configured for other network 

devices to its own frequency band, the time-frequency resource for transmitting the signal is 25 

further configured, therefore, it is beneficial to reducing interference and improving 

transmission reliability. 

In a possible implementation, the first frequency band is used for transmitting a downlink 

signal and the second frequency band is used for transmitting an uplink signal; or the first 
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frequency band is used for transmitting an uplink signal and the second frequency band is used 

for transmitting a downlink signal. 

Transmission directions of the first frequency band and the second frequency band are 

exactly opposite. For example, the first frequency band may be configured for the first network 

device to receive a signal from the terminal device, and the second frequency band may be 5 

configured for the first network device or other network devices to send a signal to the terminal 

device; or, the first frequency band may be configured for the first network device to send a 

signal to the terminal device, and the second frequency band may be configured for the first 

network device or other network devices to receive a signal sent by the terminal device.  

With cooperation within the network device or cooperation between the network devices, 10 

it is beneficial to reduce the impact of band interference on performance of a receiving end, 

thereby improving the transmission reliability. 

In a possible implementation, the first indication information is used for indicating a 

scheduling mode of each time domain unit within a first period in the first frequency band for 

the first network device, and/or the first indication information is used for indicating a 15 

scheduling mode of each frequency domain unit in the first frequency band for the first network 

device. Determining, by the first network device, the time-frequency resource for transmitting 

the signal in the first frequency band corresponding to the first network device, includes: the 

first network device determining the time-frequency resource according to the scheduling mode 

of each time domain unit and/or the scheduling mode of each frequency domain unit. 20 

The above period and the number of the time domain units may be negotiated between the 

network devices in advance or configured by a primary network device. For example, a period 

of 10 time slots may be specified in advance, and the time domain unit may be one time slot, or 

may be two time slots, etc. 

The first indication information may be a bit map defined broadly. For example, x0 may 25 

be used for representing that the time domain unit may be used for transmitting a signal, x1 

represents that the time domain unit is prohibited to be used for transmitting a signal, x2 may 

represent that the time domain unit may be used for transmitting a signal only with a certain 

restriction, etc. 
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The number of frequency domain units into which the first frequency band is divided and a 

size of the frequency domain unit may be negotiated between the network devices in advance or 

configured by a primary network device. For example, it can be specified in advance that the 

first frequency band is divided by 15kHz, that is, the frequency domain unit is 15kHz, or an 

integer multiple of 15kHz. 5 

Similarly, each frequency domain unit in the first frequency band may be indicated by a bit 

map defined broadly. 

In a possible implementation, the scheduling mode includes allowing scheduling, 

prohibiting scheduling, or scheduling by using an adjusted or restricted level of a coding and 

modulation scheme. 10 

The scheduling mode may be to limit a certain number of terminal devices to allow 

scheduling. 

In a possible implementation, the first indication information is used for indicating at least 

two kinds of information of: a starting position in time domain, a length in time domain, and a 

ending position in time domain of the time-frequency resource; and/or the first indication 15 

information is used for indicating at least two kinds of information of: a starting position in 

frequency domain, a bandwidth, and an ending position in frequency domain of the 

time-frequency resource. 

The first indication information may be used for indicating at least two kinds of 

information of: a starting position in time domain, a length in time domain, and an ending 20 

position in time domain of a restricted time-frequency resource in the first frequency band, 

and/or the first indication information may be used for indicating at least two kinds of 

information of: a starting position in frequency domain , a bandwidth, and an ending position in 

frequency domain of a restricted time-frequency resource in the first frequency band, so the 

first network device can determine a time-frequency resource allowed to be scheduled 25 

according to the restricted time-frequency resource indicated in the first indication information. 

In a possible implementation, the first indication information is used for indicating time 

domain configuration information of an uplink and downlink frequency band corresponding to 

a second network device within a second period, the uplink and downlink frequency band 
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includes a second frequency band causing interference to the first frequency band. Determining, 

by the first network device, the time-frequency resource according to the first indication 

information, includes: the first network device determines the time-frequency resource 

according to the time domain configuration information. 

In the embodiment, the period is similar to that described above, which may be agreed or 5 

configured in advance. Generally, a part of the frequency band configured for the network 

device is used for transmitting an uplink signal, and the other part is used for transmitting a 

downlink signal, that is, the frequency band configured for network device includes an uplink 

frequency band and a downlink frequency band. The uplink frequency band may be the same as 

the downlink frequency band, but staggered in the time domain, which is the so-called 10 

time-division multiplexing. As long as the first network device obtain time domain 

configuration information of the frequency band corresponding to other network devices, that is, 

an uplink and downlink configuration condition in one period, the first network device may 

automatically determine a schedulable time domain resource in the first frequency band or a 

time domain resource of which scheduling is restricted according to certain rules, on the basis 15 

of the uplink and downlink configuration condition.  

In a possible implementation, the method further includes: receiving, by the first network 

device, terminal configuration information of the first terminal device; wherein, determining, by 

the first network device, the time-frequency resource for transmitting the signal in the first 

frequency band corresponding to the first network device, includes: determining, by the first 20 

network device, the time-frequency resource corresponding to the first terminal device 

according to the terminal configuration information. 

Different terminal devices under the first network device may correspond to different 

configuration modes in the first frequency band, or different groups of terminal devices may 

correspond to different configuration modes in the first frequency band. Other network devices 25 

may send identification of the first terminal device or a group number to which the first 

terminal device belongs when sending the first indication information to the first network 

device, so that the first network device may know that the time-frequency resource indicated by 

the first indication information may be used for transmitting the signal of the first terminal 
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device. Or, the above corresponding relationship may be stored among the network devices, and 

other network devices only need inform the first network device the identification of the first 

terminal device or the group number to which the first terminal device belongs. 

The time-frequency resource indicated by the first indication information may be 

applicable to all terminal devices under the first network device. 5 

In a possible implementation, the first frequency band is a new radio (NR) carrier, and/or 

the second frequency band is a long term evolution (LTE) carrier or an NR carrier. 

In a possible implementation, a cell corresponding to the second frequency band is a 

primary cell. 

In a second aspect, there is provided a method for transmitting a signal, and the method 10 

includes: sending, by a second network device, first indication information to a first network 

device according to interference caused by a second frequency band to a first frequency band, 

wherein the first indication information is used for the first network device to determine a 

time-frequency resource that is capable of being used for transmitting a signal in the first 

frequency band. 15 

In a possible implementation, the first frequency band is used for transmitting a downlink 

signal and the second frequency band is used for transmitting an uplink signal; or the first 

frequency band is used for transmitting an uplink signal and the second frequency band is used 

for transmitting a downlink signal. 

In a possible implementation, the first indication information is used for indicating a 20 

scheduling mode of each time domain unit within a first period in the first frequency band for 

the first network device, and/or the first indication information is used for indicating a 

scheduling mode of each frequency domain unit in the first frequency band for the first network 

device. 

In a possible implementation, the scheduling mode includes allowing scheduling, 25 

prohibiting scheduling, or scheduling by using an adjusted or restricted level of a coding and 

modulation scheme. 

In a possible implementation, the first indication information is used for indicating at least 
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two kinds of information of: a starting position in time domain, a length in time domain, and an 

ending position in time domain of the time-frequency resource; and/or the first indication 

information is used for indicating at least two kinds of information of: a starting position in 

frequency domain, a bandwidth, and an ending position in frequency domain of the 

time-frequency resource. 5 

In a possible implementation, the first indication information is used for indicating time 

domain configuration information of an uplink and downlink frequency band corresponding to 

the second network device within a second period, and the uplink and downlink frequency band 

includes a second frequency band. 

In a possible implementation, the first indication information is used for indicating a 10 

time-frequency resource of a first terminal device, wherein the first terminal device is a 

terminal device to which the first network device provides a network service. 

In a possible implementation, the method further comprises: receiving, by the second 

network device, second indication information sent from the first terminal device, wherein the 

second indication information is used for indicating a capability of the first terminal device to 15 

receive a signal through the first frequency band, and/or interference information of 

interference caused by the second frequency band to the first frequency band; wherein sending, 

by the second network device, the first indication information to the first network device 

according to the interference caused by the second frequency band to the first frequency band, 

includes: determining the time-frequency resource of the first terminal device according to the 20 

interference information; and sending the first indication information to the first network 

device. 

Interference caused by different terminal devices to different frequency bands has different 

impacts on different terminal devices, or capabilities of different terminal devices to receive 

signals may be different. The terminal device may report relevant information which is used for 25 

indicating degree of mutual interference caused by simultaneous transmission of different 

frequency bands. A reception sensitivity value, reception impact level, etc., of the terminal 

device may be reduced. The reception impact level may be fixed in advance by a protocol. 

The interference information may be an interference type of the interference caused by the 
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second frequency band to the first frequency band, and the interference type includes harmonic 

interference and/or intermodulation interference. 

In other words, harmonic interference may correspond to a configuration mode of a 

time-frequency resource in the first frequency band, intermodulation interference may 

correspond to a configuration mode of a time-frequency resource in the first frequency band, 5 

and harmonic interference plus intermodulation interference may correspond to another 

configuration mode of a time-frequency resource in the first frequency band. 

In a possible implementation, the first frequency band is a new radio (NR) carrier and the 

second frequency band is a long term evolution (LTE) carrier or a new radio (NR) carrier. 

In a possible implementation, a cell corresponding to the second frequency band is a 10 

primary cell. 

In a third aspect, there is provided a method for transmitting a signal, and the method 

includes: receiving, by a second network device, second indication information sent from a first 

terminal device, wherein the second indication information is used for indicating a capability of 

the first terminal device to receive a signal through a first frequency band, and/or interference 15 

information of interference caused by a second frequency band to a first frequency band. 

In a possible implementation, the method further includes: determining, by the second 

network device, a time-frequency resource for transmitting a signal of the first terminal device 

in the first frequency band according to the second indication information. 

The first frequency band may be configured for the second network device to perform 20 

signal transmission with the first terminal device, or may be configured for other network 

devices, such as the first network device, to perform signal transmission with the first terminal 

device. In other words, after the second network device determines the time-frequency resource 

of the first terminal device, the second network device may directly use the time-frequency 

resource to perform the signal transmission with the first terminal device. The indication 25 

information indicating the time-frequency resource may be sent to other network devices, so 

that the other network devices may use the time-frequency resource to perform signal 

transmission with the first terminal device. 

According to isolation degrees of different terminal devices to interference, the 
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time-frequency resource for the terminal device is determined, by which performance of the 

terminal device can be fully utilized, thus it is beneficial to improving the transmission 

reliability. 

In a possible implementation, the second frequency band is used for transmitting an uplink 

signal. 5 

In a possible implementation, the interference information includes degree of impact on 

the first terminal device by the interference caused by the second frequency band to the first 

frequency band, and/or an interference type of the interference caused by the second frequency 

band to the first frequency band, wherein the interference type includes harmonic interference 

and/or intermodulation interference. 10 

In a possible implementation, the second indication information is specifically used for 

indicating degree of impact on the first terminal device by interference caused by the second 

frequency band to each frequency domain unit in the first frequency band. 

In a possible implementation, the second indication information is specifically used for 

indicating degree of impact on the first terminal device by the interference caused by the second 15 

frequency band to a part of frequency domain resources in the first frequency band. 

In a possible implementation, the capability of the first terminal device to receive the 

signal through the first frequency band is represented by a sensitivity value of the first terminal 

device to receive the signal through the first frequency band, and/or the degree of the impact is 

represented by an impact level corresponding to the degree of the impact. 20 

In a possible implementation, determining, by the second network device, the 

time-frequency resource for transmitting the signal of the first terminal device in the first 

frequency band according to the second indication information, includes: determining, by the 

second network device, that the interference caused by the second frequency band to the first 

frequency band has no impact on the first terminal device according to the second indication 25 

information; and determining, by the second network device, all time-frequency resources in 

the first frequency band as time-frequency resources of the first terminal device. 

In a possible implementation, the first frequency band is an NR carrier and the second 

frequency band is an LTE carrier or an NR carrier. 
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In a possible implementation, a cell corresponding to the second frequency band is a 

primary cell. 

In a fourth aspect, there is provided a method for transmitting a signal, and the method 

comprises: sending, by a first terminal device, second indication information to a second 

network device, wherein the second indication information is used for indicating a capability of 5 

the first terminal device to receive a signal through a first frequency band and/or interference 

information of interference caused by a second frequency band to a first frequency band. 

In a possible implementation, the second frequency band is used for transmitting an uplink 

signal. 

In a possible implementation, the interference information includes degree of impact on 10 

the first terminal device by the interference caused by the second frequency band to the first 

frequency band, and/or an interference type of the interference caused by the second frequency 

band to the first frequency band, wherein the interference type includes harmonic interference 

and/or intermodulation interference. 

In a possible implementation, the second indication information is specifically used for 15 

indicating degree of impact on the first terminal device by interference caused by the second 

frequency band to each frequency domain unit in the first frequency band. 

In a possible implementation, the second indication information is specifically used for 

indicating degree of impact on the first terminal device by the interference caused by the second 

frequency band to part of frequency domain resources in the first frequency band. 20 

In a possible implementation, the capability of the first terminal device to receive the 

signal through the first frequency band is represented by a sensitivity value of the first terminal 

device to receive the signal through the first frequency band, and/or the degree of the impact is 

represented by an impact level corresponding to the degree of the impact. 

In a possible implementation, the first frequency band is an NR carrier and the second 25 

frequency band is an LTE carrier or an NR carrier. 

In a possible implementation, a cell corresponding to the second frequency band is a 

primary cell. 
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In a possible implementation, sending, by the first terminal device, second indication 

information to the second network device, includes: sending, by the first terminal device, a first 

message to the second network device, wherein the first message carries an access capability of 

the first terminal device and the second indication information; or sending, by the first terminal 

device, the second indication information to the second network device when enabling carrier 5 

aggregation; or sending, by the first terminal device, the second indication information to the 

second network device when determining that a plurality of frequency bands configured for the 

first terminal device are capable of generating interference. 

In a fifth aspect, there is provided a network device used for performing the method in the 

above first aspect or any possible implementation of the first aspect. The network device 10 

includes units for performing the method in the above first aspect or any possible 

implementation of the first aspect. 

In a sixth aspect, there is provided a network device used for performing the method in the 

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

device includes units used for performing the method in the above second aspect or any 15 

possible implementation mode of the second aspect. 

In a seventh aspect, there is provided a network device used for performing the method in 

the above third aspect or any possible implementation of the third aspect. The network device 

includes units used for performing the method in the third aspect or any possible 

implementation of the above third aspect. 20 

In an eighth aspect, there is provided a terminal device used for performing the method in 

the above fourth aspect or any possible implementation of the fourth aspect. The terminal 

device includes units for performing the method of above fourth aspect or in any possible 

implementation of the above fourth aspect. 

In a ninth aspect, there is provided a network device. The network device includes a 25 

memory, a processor, an input interface, and an output interface. The memory, the processor, 

the input interface and the output interface are connected through a bus system. The memory is 

used for storing instructions, and the processor is used for executing the instructions stored in 

the memory to perform the method in the above first aspect or any possible implementation of 
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the first aspect. 

In a tenth aspect, there is provided a network device. The network device includes a 

memory, a processor, an input interface, and an output interface. The memory, the processor, 

the input interface and the output interface are connected through a bus system. The memory is 

used for storing instructions, and the processor is used for executing the instructions stored in 5 

the memory to perform the method in the above second aspect or any possible implementation 

of the second aspect. 

In a eleventh aspect, there is provided a network device. The network device includes a 

memory, a processor, an input interface, and an output interface. The memory, the processor, 

the input interface and the output interface are connected through a bus system. The memory is 10 

used for storing instructions, and the processor is used for executing the instructions stored in 

the memory to perform the method in the above third aspect or any possible implementation of 

the third aspect. 

In a twelfth aspect, there is provided a terminal device. The terminal device includes a 

memory, a processor, an input interface, and an output interface. The memory, the processor, 15 

the input interface and the output interface are connected through a bus system. The memory is 

used for storing instructions, and the processor is used for executing the instructions stored in 

the memory to perform the method in the above fourth aspect or any possible implementation 

of the fourth aspect. 

In a thirteenth aspect, there is provided a computer storage medium used for storing 20 

computer software instructions for executing the method in the above first aspect or any 

possible implementation of the first aspect, or the method in the above second aspect or any 

possible implementation of the second aspect, or the method in the above third aspect or any 

possible implementation of the third aspect, or the method in the above fourth aspect or any 

possible implementation of the fourth aspect, and the computer software instructions include 25 

programs designed for executing the above aspects. 

In a fourteenth aspect, there is provided a computer program product. The computer 

program product includes instructions, and when the instructions are run on a computer, the 

computer is caused to perform the method of the above first aspect or any one of optional 
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implementations of the first aspect, or the method of the above second aspect or any one of 

optional implementations of the second aspect, or the method of the above third aspect or any 

one of optional implementations of the third aspect, or the method of the above fourth aspect or 

any one of optional implementations of the fourth aspect. 

These aspects and other aspects of the present application will be more simply understood 5 

in following description of embodiments. 

 

Brief Description of Drawings 

FIG. 1 is a specific application scenario according to an embodiment of the present 

application. 10 

FIG. 2 is a schematic flowchart of a method for transmitting a signal according to an 

embodiment of the present application. 

FIG. 3 is a schematic flowchart of a method for transmitting a signal according to an 

embodiment of the present application. 

FIG. 4 is a schematic block diagram of an indication mode according to an embodiment of 15 

the present application. 

FIG. 5 is another schematic block diagram of an indication mode according to an 

embodiment of the present application. 

FIG. 6 is a schematic flowchart of a method for transmitting a signal according to an 

embodiment of the present application. 20 

FIG. 7 is a schematic flowchart of a method for transmitting a signal according an 

embodiment of the present application. 

FIG. 8 is a schematic flowchart of a method for transmitting a signal according an 

embodiment of the present application. 

FIG. 9 is a schematic block diagram of a network device according to an embodiment of 25 

the present application. 

FIG. 10 is another schematic block diagram of a network device according to an 
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embodiment of the present application. 

FIG. 11 is yet another schematic block diagram of a network device according to an 

embodiment of the present application.  

FIG. 12 is a schematic block diagram of a terminal device according to an embodiment of 

the present application. 5 

FIG. 13 is yet another schematic block diagram of a network device according to an 

embodiment of the present application. 

FIG. 14 is yet another schematic block diagram of a network device according to an 

embodiment of the present application. 

FIG. 15 is yet another schematic block diagram of a network device according to an 10 

embodiment of the present application. 

FIG. 16 is another schematic block diagram of a terminal device according to an 

embodiment of the present application. 

 

Detailed Description 15 

Technical schemes in embodiments of the present application will be clearly and 

completely described below with reference to the accompanying drawings in the embodiments 

of the present application. 

It should be understood that technical solutions of embodiments of the present application 

may be applied to various communication systems, such as, a Global System of Mobile 20 

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

Code Division Multiple Access (WCDMA) system, a General Packet Radio Service (GPRS) 

system, a Long Term Evolution (LTE) system, a LTE Frequency Division Duplex (FDD) 

system, an LTE Time Division Duplex (TDD) system, a Universal Mobile Telecommunication 

System (UMTS) system, a Worldwide Interoperability for Microwave Access (WiMAX) 25 

communication system, a New Radio (NR) system, or a future 5G system. 

The technical solutions of the embodiments of the present application may be applied to 

various communication systems based on non-orthogonal multiple access technologies, such as 
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a Sparse Code Multiple Access (SCMA) system, and a Low Density Signature (LDS) system. 

Of course, the SCMA system and the LDS system may also be referred to as other names in the 

communication field. Further, the technical solutions of the embodiments of the present 

application may be applied to multi-carrier transmission systems employing non-orthogonal 

multiple access technologies, such as an Orthogonal Frequency Division Multiplexing (OFDM) 5 

system based on the non-orthogonal multiple access technology, a Filter Bank Multi-Carrier 

(FBMC) system, a Generalized Frequency Division Multiplexing (GFDM) system, and a 

Filtered OFDM (F-OFDM) system. 

The terminal device in the embodiments of the present application may be referred to a 

user equipment (UE), access terminal, subscriber unit, subscriber station, mobile station, mobile 10 

platform, remote station, remote terminal, mobile equipment, user terminal, terminal, wireless 

communication equipment, user agent or user apparatus. An access terminal may be a cellular 

phone, a cordless phone, a session initiation protocol (SIP) phone, a wireless local loop (WLL) 

station, a personal digital assistant (PDA), a handheld device with a wireless communication 

function, a computing device or other processing device connected to a wireless modem, an 15 

on-board device, a wearable device, a terminal device in a future 5G network, or a terminal 

device in a future evolved Public Land Mobile Network (PLMN), etc., which is not restricted in 

embodiments of the present application. 

The network device in the embodiments of the present application may be a device for 

communicating with the terminal device, the network device may be a Base Transceiver Station 20 

(BTS) in a GSM system or CDMA system, or may be a NodeB (NB) in a WCDMA system, or 

may be an evolution NodeB (eNB or eNodeB) in an LTE system, or may be a wireless 

controller in a scenario of a Cloud Radio Access Network (CRAN), or the network device may 

be a relay station, an access point, an on-board device, or a wearable device, a network device 

in the future 5G network or a network device in the future evolved Public Land Mobile 25 

Network (PLMN), etc., which is not restricted in the embodiments of the present application. 

A network in the NR/5G system is different from that in the traditional LTE system. The 

5G system has multiple frequencies (high and low frequencies and unlicensed frequency bands) 

and multiple-layer overlap (such as Macro cell +Micro cell). When multiple connections are 
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realized, connections from the UEs to the networks come from multiple network nodes under 

multiple frequencies. As shown in FIG. 1, a communication system in FIG. 1 may include a 

terminal device 10 and a network device 20, and the network device 20 includes a first TRP 21 

and a second TRP 22. The network device 20 is configured to provide communication services 

for the terminal device 10 and access to a core network. The terminal device 10 accesses the 5 

network by searching for a synchronization signal, or a broadcast signal, etc., transmitted by the 

network device 20 to communicate with the network. Arrows shown in FIG. 1 may represent 

uplink/downlink transmission through cellular links between the terminal device 10 and the 

network device 20. 

Taking a non-independent work mode as an example, a UE supports both LTE 10 

transmission and NR transmission, i.e., an LTE link and an NR link work simultaneously. 

However, due to frequency bands of an LTE carrier and an NR carrier, there may be some 

harmonic or intermodulation interference in the LTE transmission and NR transmission which 

are performed simultaneously, thereby reducing sensitivity of a receiver. 

Those skilled in the art should understand that the harmonic interference may refer to 15 

interference caused when an integer multiple of one frequency band is partly overlapped with 

another frequency band, and the two frequency bands perform transmission in different 

directions simultaneously. The harmonic interference may refer to interference caused when a 

linear combination of two frequency bands is partly overlapped with another frequency band, 

and two frequency bands and the other frequency band perform transmission in different 20 

directions simultaneously. 

For example, a frequency band rang of an uplink carrier of the LTE is 1710-1785MHz, 

and a range of its second harmonic is 3420-3570MHz, which is partly overlapped with a 

frequency band range of downlink carrier with 3400-3800MHz of the NR. If the uplink carrier 

of the LTE and the downlink carrier of the NR perform transmission simultaneously, harmonic 25 

interference will exist. 

For another example, a UE is configured with an LTE carrier of Band 1 and Band 7 

simultaneously, and a frequency band range of an NR carrier is 3400-3800MHz. If an uplink of 

Band 7 and an uplink of NR perform transmission simultaneously, the generated 
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intermodulation interference of 5th order will affect sensitivity of a downlink receiver on the 

Band 1. 

Similarly, the above problems also exist in the independent work mode. 

Embodiment of the present application provides a solution for the above problems, and the 

technical solution provided by embodiments of the present application will be described in 5 

detail below with reference to the accompanying drawings. 

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

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

relationship describing associated objects, indicating that there may be three relationships, for 

example, A and/or B may indicate three cases: A alone, A and B, and B alone. In addition, the 10 

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

have an "or" relationship. 

FIG. 2 is a schematic flowchart of a method 100 for transmitting a signal according to an 

embodiment of the present application. As shown in FIG. 2, the method 100 includes acts S110 

and S120. 15 

In S110, a first network device determines a time-frequency resource for transmitting a 

signal in a first frequency band corresponding to the first network device. 

In S120, the first network device performs signal transmission with the first terminal 

device on the time-frequency resource. 

The following points need to be explained. 20 

First, a frequency band refers to a part of radio spectrum located between specific 

frequency boundaries. Generally speaking, the frequency band refers to a frequency range 

between a highest frequency and a lowest frequency on which a signal is allowed to be 

transmitted. Here, it refers to a frequency resource with a certain width in frequency domain, 

and may not be restricted in time domain. For example, the frequency band may be a carrier. 25 

Second, a network device may be a network node, which refers to a device connected to a 

network with independent address and functions of sending or receiving data. A Node may be a 

workstation, a customer, a network user or a personal computer, a server, a printer, or other 
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devices connected with the network. Every workstation, server, terminal device and network 

device, equipment with its own unique network address are all network nodes. In other words, a 

network device may refer to a device that is capable of providing network services physically, 

or a device that is capable of providing network services logically. For example, the network 

device may be any of the above network devices, or the network device may be a TRP. 5 

Third, the first frequency band corresponding to the first network device means that the 

first frequency band is configured for the first network device to transmit a signal, the first 

frequency band may be used by the first network device to transmit a signal of the first network 

device to the terminal device, or may be used by the first network device to receive a signal 

transmitted from the terminal device. It should be understood that the corresponding here may 10 

be a corresponding relationship, or may be specified in a protocol, or may be negotiated 

between network devices, or may be configured by a primary network device to a secondary 

network device. 

Fourth, the signal transmission with the first terminal device here may refer to the first 

network device sending a signal, i.e., a downlink signal to the first terminal device, or the first 15 

network device receiving a signal, i.e., an uplink signal, sent from the first terminal device. 

Fifth, in the embodiment of the present application, on the one hand, the first network 

device determines the time-frequency resource for transmitting the signal in the first frequency 

band corresponding to the first network device, which may be determined through negotiation 

between the network devices. For example, a network device may notify neighboring network 20 

devices of the frequency band allocated to it before transmitting the signal, then the network 

device may consider whether a frequency band configured for other network devices causes 

interference when transmitting signals simultaneously therewith, and if so, the network device 

may notify other network devices causing interference to the network device, and negotiate 

which of the two imposes certain restrictions on its own frequency band resource. On the other 25 

hand, the first network device determines the time-frequency resource for transmitting the 

signal in the first frequency band corresponding to the first network device, or the 

time-frequency resource for transmitting the signal in the first frequency band corresponding to 

the first network device may be determined by other network devices and indicated to the first 
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network device. That is, other network devices further divide the first frequency band 

configured for the first network device according to a certain rule. 

FIG. 3 is a simple flowchart of a method 200 for transmitting a signal according to an 

embodiment of the present application. As shown in FIG. 3, the method 200 includes acts 

S210-S240. 5 

In S210, a second network device determines a time-frequency resource in a first 

frequency band according to interference of a second frequency band to the first frequency 

band. 

In S220, the second network device sends first indication information to the first network 

device, and informs the first network device the time-frequency resource determined for the 10 

first network device. 

In S230, the first network device determines the time-frequency resource in the first 

frequency band according to the first indication information sent from the second network 

device. 

In S240, the first network device performs signal transmission with the first terminal 15 

device through the time-frequency resource determined for the first network device. 

The second network device may determine the time-frequency resource for transmitting 

the signal in the first frequency band in consideration of the interference caused by the second 

frequency band to the first frequency band. Here, the second frequency band may be configured 

for the first network device, or may be configured for other network devices, such as the second 20 

network device, while the first frequency band is configured for the first network device. It 

should be understood that the act S210 is an optional act, that is, the second network device 

may make a decision without considering the interference caused by the second frequency band 

to the first frequency band, and may directly notify the first network device of relevant 

information of the second frequency band causing interference to the first frequency band, for 25 

example, its frequency band range or time domain range, etc. Further, after receiving the first 

indication information, determining, by the first network device, the time-frequency resource in 

the first frequency band according to the indication information may include: if the second 

network device has made a decision in consideration of the interference of the second frequency 
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band to the first frequency band, the first indication information may indicate the 

time-frequency resource determined by the second network device, and the first network device 

may directly determine the time-frequency resource according to the first indication 

information. However, if the second network device does not make a decision in consideration 

of the interference of the second frequency band to the first frequency band, and the first 5 

indication information sent by the second network device may be relevant information of the 

second frequency band, then the first network device determines the time-frequency resource 

by itself according to the relevant information of the second frequency band indicated by the 

first indication information and in combination with a certain rule. After determining the 

time-frequency resource, the first network device may perform the signal transmission with a 10 

terminal device under the first network device through the time-frequency resource. Regardless 

of whether the time-frequency resource is determined by the first network device or the second 

network device, the interference of the second frequency band to the first frequency band is 

fully considered, thus when the second frequency band and the first frequency band perform 

transmission simultaneously, it is beneficial to reducing the interference and improving the 15 

transmission reliability. 

In an embodiment of the present application, the first frequency band is used for 

transmitting a downlink signal and the second frequency band is used for transmitting an uplink 

signal; or the first frequency band is used for transmitting an uplink signal and the second 

frequency band is used for transmitting a downlink signal. 20 

That is, transmission on the first frequency band and transmission on the second frequency 

band which are performed simultaneously may be in different directions. For example, 

transmission on a downlink of the first frequency band and transmission on an uplink of the 

second frequency band are performed simultaneously, or transmission on an uplink of the first 

frequency band and transmission on a downlink of the second frequency band are performed 25 

simultaneously. The transmission on the first frequency band and the transmission on the 

second frequency band which are performed simultaneously may also be in the same direction. 

For example, transmission on the uplink of the first frequency band and transmission on the 

uplink of the second frequency band are performed simultaneously, or transmission on the 
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downlink of the first frequency band and transmission on the downlink of the second frequency 

band are performed simultaneously. It should be understood that the first frequency band and 

the second frequency band may be configured for the same network device, and the 

transmission on the first frequency band and the transmission on the second frequency band 

which are performed simultaneously may be signal transmission performed by the same 5 

network device and the same terminal device through the first frequency band and the second 

frequency band respectively. The first frequency band and the second frequency band may be 

configured for the same network device, and the transmission on the first frequency band and 

the transmission on the second frequency band which are performed simultaneously may be 

signal transmission performed by the same network device with different terminal devices 10 

through the first frequency band and the second frequency band respectively. The first 

frequency band and the second frequency band may be configured for different network devices, 

and the transmission on the first frequency band and the transmission on the second frequency 

band may be signal transmission performed by different network devices with terminal devices 

under the network devices respectively through the first frequency band and the second 15 

frequency band. 

It should also be understood that, if the first frequency band and the second frequency 

band are configured for the same network device, there may be no explicit interaction 

information between a cell to which the first frequency band belongs and a cell to which the 

second frequency band belongs, interaction is performed through logical network elements to 20 

which the cells belong respectively. 

In an embodiment of the present application, the first indication information is used for 

indicating a scheduling mode of each time domain unit within a first period in the first 

frequency band for the first network device, and/or the first indication information is used for 

indicating a scheduling mode of each frequency domain unit in the first frequency band for the 25 

first network device. Determining, by the first network device, the time-frequency resource 

according to the first indication information, includes: the first network device determines the 

time-frequency resource according to the scheduling mode of each time domain unit and/or the 

scheduling mode of each frequency domain unit. 
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Further, the scheduling mode may be a scheduling mode which includes allowing 

scheduling, prohibiting scheduling, or scheduling by using an adjusted or restricted level of a 

coding and modulation scheme, or the scheduling mode may be a scheduling mode which 

restricts the quantity of terminal devices scheduled on a specific time domain unit or a specific 

frequency domain unit, etc. 5 

It should be noted that the above period and the quantity of the time domain units may be 

negotiated between the network devices in advance or configured by a primary network device. 

For example, a period of 10 time slots may be specified in advance, and the time domain unit 

may be one time slot, or may be an integer multiple of the time slot, etc. Each time domain unit 

may be equal or unequal. For example, the first time domain unit may be one time slot, and the 10 

second time domain unit may be two time slots. The quantity of frequency domain units divided 

on the first frequency band and a size of the frequency domain unit may be negotiated between 

the network devices in advance or configured by a primary network device. For example, it 

may be specified in advance that the first frequency band is divided by 15kHz, and the 

frequency domain unit is 15kHz, or an integer multiple of 15kHz. Each frequency domain unit 15 

may or may not be equal, for example, the first frequency domain unit may be 15kHz and the 

second frequency domain unit may be 30kHz. 

The first indication information may be a bit map defined broadly. For example, x0 may 

be used for representing that the time domain unit may be used for transmitting a signal, x1 

represents that the time domain unit is prohibited to be used for transmitting a signal, x2...xn 20 

may represent that the time domain unit may be used for transmitting a signal only with a 

certain restriction, etc. Where x2...xn represent different restrictions, for example, adjusting or 

restricting a level of a Modulation and Coding Scheme (MCS). 

Similarly, each frequency domain unit in the first frequency band may be indicated by a bit 

map defined broadly. For example, x0 may represent that the frequency domain unit may be 25 

used for transmitting a signal, x1 represents that the frequency domain unit is prohibited to be 

used for transmit a signal, x2...xn represent that the frequency domain unit may be used for 

transmitting a signal only with a certain restriction, etc. Where x2...,xn represent different 

restrictions, for example, adjusting or restricting an MCS level. 
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Example 1: as shown in FIG. 4, a period consists of 10 time slots, which are indicated by a 

generalized bitmap of 10 bits, each position indicates information x, x is a certain value in an 

optional set {v_1, ..., v _ k}, different values identify different meanings. For example, v_1 

represents no scheduling, v_2 represents restricting or adjusting an MCS level, and v_3 

represents normal scheduling. 5 

Example 2: As shown in FIG. 5, a frequency domain resource of a certain carrier is 

divided into N groups according to a certain rule, which are indicated by a bit map of N bits, 

each position indicates information x, x is a certain value in an optional set {v_1, ..., v _ k}, and 

different values identify different meanings. For example, v _ 1 represents no scheduling, v_2 

represents restricting or adjusting an MCS, and v_3 represents normal scheduling. 10 

The MCS is used for numbering different modulation and coding modes, so that different 

communication strategies are called in the system, and values of the MCS correspond to 

communication environments with different rates. A range of values of MCS is usually [0, 31], 

but for newly transmitted data, values of MCS of [0, 28] may only be used. The higher the 

MCS, the better the dependent channel condition needs to be. Different values of the MCS 15 

correspond to various modulation orders and coding rates, and the MCS may be adjusted 

through a Channel Quality Indicator (CQI), a channel Signal to Noise Ratio (SNR) and the like, 

fed back by a user. If the second network device determines that impact of interference caused 

by the second frequency on a certain time domain unit or a certain frequency domain unit in the 

first frequency band is relatively small, the second network device may indicate the first 20 

network device to adjust or restrict an MCS level to improve the transmission reliability. 

Similarly, when the second network device determines that impact of the interference 

caused by the second frequency on a certain time domain unit or a certain frequency domain 

unit in the first frequency band is relatively small, the second network device may indicate the 

first network device to restrict the quantity of terminal devices scheduled on the time domain 25 

unit or the frequency domain to improve the transmission reliability. 

As mentioned above, the interference caused by the second frequency band to the first 

frequency band may be harmonic interference and/or intermodulation interference. If there is 

one second frequency band, the interference caused by the second frequency band to the first 
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frequency band may be harmonic interference, while if there are multiple second frequency 

bands, the interference caused by the second frequency band to the first frequency band may be 

intermodulation interference. 

The interference may be reduced and the transmission reliability may be improved by 

staggering resources in the first frequency band with the resources in the second frequency band 5 

in the time domain or in the frequency domain. 

In an embodiment of the present application, the first indication information is used for 

indicating at least two kinds of information of: a starting position in time domain, a length in 

time domain, and an ending position in time domain of the time-frequency resource; and/or the 

first indication information is used for indicating at least two kinds of information of: a starting 10 

position in frequency domain, a bandwidth, and an ending position in frequency domain of the 

time-frequency resource. 

The first indication information may be used for indicating at least two kinds of 

information of: a starting position in time domain, a length in time domain, and an ending 

position in time domain of a restricted time-frequency resource in the first frequency band, 15 

and/or the first indication information may be used for indicating at least two kinds of 

information of: a starting position in frequency domain , a bandwidth, and an ending position in 

frequency domain of a restricted time-frequency resource in the first frequency band, thus the 

first network device may determine a time-frequency resource allowed to be scheduled 

according to the restricted time-frequency resource indicated in the first indication information. 20 

Taking FIG. 4 as an example, the second network device may directly inform the first 

network device through the first indication information that the last 8 slots in a period may be 

used for scheduling, thus the first network device may directly performs signal transmission on 

the last eight slots. Or, the second network device may directly inform the first network device 

through the first indication information that the first two time slots within a period may not be 25 

used for scheduling, then the first network device may calculate that resources that may be used 

for scheduling are the last eight time slots if a period of 10 time slots is agreed in advance. 

Taking FIG. 5 as an example, the second network device may directly inform the first network 

device through the first indication information that the last three frequency domain units of the 
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first frequency band may be used for scheduling, thus the first network device may directly 

perform signal transmission on the last three frequency domain units of the first frequency band. 

Or, the second network device may directly inform the first network device through the first 

indication information that the first two frequency domain units of the first network device may 

not be used for scheduling. If it is agreed in advance that the first frequency band is divided into 5 

five frequency domain units, then the first network device may calculate that resources that may 

be scheduled are resources on the last three frequency domain units of the first frequency band 

that may be used for scheduling. 

In an embodiment of the present application, the first indication information is used for 

indicating time domain configuration information of an uplink and downlink frequency band 10 

corresponding to a second network device within a second period, the uplink and downlink 

frequency band includes the second frequency band causing interference to the first frequency 

band. Determining, by the first network device, the time-frequency resource according to the 

first indication information, includes: the first network device determines the time-frequency 

resource according to the time domain configuration information.  15 

In the embodiment, the period is similar to that described above, which may be agreed or 

configured in advance. Generally, a part of the frequency band configured for the network 

device is used for transmitting an uplink signal, and the other part is used for transmitting a 

downlink signal, that is, the frequency band configured for network device includes an uplink 

frequency band and a downlink frequency band. The uplink frequency band may be the same as 20 

the downlink frequency band, but staggered in the time domain, and this is so-called 

time-division multiplexing. As long as the first network device obtain time domain 

configuration information of a frequency band corresponding to other network devices, that is, 

an uplink and downlink configuration condition within a period, the first network device may 

automatically determine a time domain resource that may be scheduling in the first frequency 25 

band or a time domain resource of which scheduling is restricted according to a certain rule, on 

the basis of the uplink and downlink configuration condition. 

In an embodiment of the present application, determining, by the first network device, the 

time-frequency resource according to the time domain configuration information, includes: the 
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first network device determines a resource of the first frequency band within the second period 

except time-domain units overlapping with the second frequency band within the second period 

as the time-frequency resource. 

For example, a period includes 5 symbols, an uplink and downlink frequency band of the 

second network device is configured to be up, up, down, down and down from the first to the 5 

fifth symbols respectively, an uplink and downlink frequency band of the first network device 

is configured to be up, up, down, down and up. After obtaining time domain configuration 

information of the uplink and downlink frequency band of the second network device, the first 

network device may directly perform the uplink transmission on the first two symbols and does 

not perform uplink transmission on the fifth symbol. 10 

As mentioned above, the first frequency band and the second frequency band may be 

carriers. The first frequency band may be an NR carrier, and/or the second frequency band may 

be an LTE carrier or an NR carrier. Both first frequency band and the second frequency band 

may be LTE carriers, and embodiments of the present application are not restricted thereto. 

In addition, in an embodiment of the present application, the second network device may 15 

be a primary network device in a multi-connectivity scenario or a separate logical device, and 

the first network device may be a secondary network device in the multi-connectivity scenario. 

Or, in an embodiment of the present application, the second frequency band may be a primary 

carrier in carrier aggregation, and the first frequency band may be a secondary carrier in the 

carrier aggregation. 20 

In an embodiment of the present application, the method further includes: the first network 

device receives terminal configuration information of the first terminal device. Determining, by 

the first network device, the time-frequency resource for transmitting the signal in the first 

frequency band corresponding to the first network device, includes: the first network device 

determines the time-frequency resource corresponding to the first terminal device according to 25 

the terminal configuration information. 

Different terminal devices under the first network device may correspond to different 

configuration modes in the first frequency band, or different groups of terminal devices may 

correspond to different configuration modes in the first frequency band. The second network 
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device may send identification of the first terminal device or a group number to which the first 

terminal device belongs to the first network device when sending the first indication 

information to the first network device, so that the first network device may know that the 

time-frequency resource indicated by the first indication information may be used for 

transmitting the signal of the first terminal device. Or, the above corresponding relationship 5 

may be stored between the network devices, and other network devices only need inform the 

first network device of the identification of the first terminal device or the group number to 

which the first terminal device belongs. 

In other words, the time-frequency resource determined by the first network device may be 

applicable to all terminal devices under the first network device, may be only applicable to a 10 

certain terminal device under the first network device, or may be applicable to a certain group 

of terminal devices under the first network device. It should be understood that grouping of 

terminal devices under the first network device may be performed by the second network 

device, and the corresponding relationship may also be determined by the second network 

device. 15 

The method further includes: the second network device receives second indication 

information sent from the first terminal device, wherein the second indication information is 

used for indicating a capability of the first terminal device to receive a signal through the first 

frequency band, and/or interference information of interference caused by the second frequency 

band to the first frequency band. Sending, by the second network device, the first indication 20 

information to the first network device according to the interference caused by the second 

frequency band to the first frequency band, includes: determining the time-frequency resource 

of the first terminal device according to the interference information; and sending the first 

indication information to the first network device. 

Interference caused by different terminal devices to different frequency bands has different 25 

degree of impacts on different terminal devices, or capabilities of different terminal devices to 

receive signals may be different. The terminal device may report relevant information which is 

used for indicating degree of mutual interference caused by simultaneous transmission of 

different frequency bands. A reception sensitivity value, reception impact level, etc., of the 
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terminal device may be reduced. The reception impact level may be fixed in a protocol in 

advance. 

In other words, the second network device may obtain the above information of multiple 

terminal devices under the first network device in advance, such as a capability to receive a 

signal through the first frequency band and/or interference information of interference caused 5 

by the second frequency band to the first frequency band, and perform different configuration 

on resources of the first frequency band according to information reported by each terminal 

device, and may store configuration modes corresponding to different terminals. The second 

network device may send a corresponding relationship to the first network device, so that, when 

receiving identification of a certain terminal device, the first network device may know a 10 

time-frequency resource configured in the first frequency band corresponding to the terminal 

device by looking up a table.  

It should be understood that the above first terminal device is a certain terminal device 

under the first network device, or the first terminal device may be a certain terminal device 

under the second network device. In other words, the second network device may determine a 15 

configuration mode of a frequency band corresponding to a certain terminal device scheduled 

by itself according to relevant information of the terminal device, and may further perform 

signal transmission with the terminal device according to the configuration condition. 

According to isolation degree of different terminal devices to interference, the 

time-frequency resource for the terminal device is determined, by which performance of the 20 

terminal device may be fully utilized, thus it is beneficial to improving the transmission 

reliability. 

The interference information includes degree of impact on the first terminal device by the 

interference caused by the second frequency band to the first frequency band, and/or an 

interference type of the interference caused by the second frequency band to the first frequency 25 

band, wherein the interference type includes harmonic interference and/or intermodulation 

interference. The capability of the first terminal device to receive the signal through the first 

frequency band is represented by a sensitivity value of the first terminal device to receive the 

signal through the first frequency band, and/or the degree of the impact is represented by an 
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impact level corresponding to the degree of the impact. 

Further, the first terminal device may indicate the degree of the impact through the above 

bit map defined broadly. The second indication information may be used for indicating degree 

of impact on the first terminal device by interference caused by the second frequency band to 

each frequency domain unit in the first frequency band. 5 

The second indication information may be used for indicating degree of impact on the first 

terminal device by interference caused by the second frequency band to a part of frequency 

resources in the first frequency band. For example, degree of impact by a range of a certain 

frequency domain resource in the first frequency band may be directly indicated to the first 

network device, and the range of the frequency domain resource may adopt the above direct 10 

indication mode, such as at least two kinds of information of: a starting position in frequency 

domain, a bandwidth and an ending position in frequency domain. 

Characterization modes of the degree of the impact in the embodiments of the present 

application will be specified in detail through two examples. 

Example 3: a certain frequency band is divided into 5 groups, the UE will report for 15 

different groups [No Impact, No Impact, No Impact, Impact Level I, Impact Level III]. 

Example 4: a certain frequency band is divided into 5 groups, then the UE will report 

[Group 4 Impact Level I] [Group 5 Impact Level III], and groups of no impact may not need to 

be reported. 

Or, the second network device may make harmonic interference corresponding to a 20 

configuration mode of a time-frequency resource in the first frequency band, intermodulation 

interference may be made to correspond to another configuration mode of a time-frequency 

resource in the first frequency band, and harmonic interference plus intermodulation 

interference may correspond to another configuration mode of a time-frequency resource in the 

first frequency band. After receiving an interference type reported by the first terminal device, 25 

the second network device may obtain a corresponding configuration mode by looking up a 

table, and then notify the first network device of the configuration mode. 

It should be understood that the above characterization modes are only schematic 

illustration, and the embodiments of the present application are not restricted thereto. 
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In an embodiment of the present application, sending, by the first terminal device, second 

indication information to the second network device, includes: the first terminal device sends a 

first message to the second network device, wherein the first message carries an access 

capability of the first terminal device and the second indication information; or the first terminal 

device sends the second indication information to the second network device when enabling 5 

carrier aggregation; or the first terminal device sends the second indication information to the 

second network device when determining that multiple frequency bands configured for the first 

terminal device are capable of generating interference. 

That is, the first terminal device may report the above information to the second network 

device while reporting the access capability of the terminal, or the first terminal device may 10 

report the above information to the second network device under the scenario that 

multi-connectivity or carrier aggregation is configured, or the first terminal device may not 

report when multi-connectivity or carrier aggregation is configured, and report the above 

information to the second network device under the condition that harmonic interference and/or 

intermodulation interference may occur when multiple carriers perform transmission 15 

simultaneously. 

In the following, the technical solutions of the present application will be explained by two 

detailed embodiments. 

Example 5: If only following dual-connectivity of LTE and NR is supported in a current 

network: the terminal supports one carrier of the LTE and one carrier of the NR simultaneously. 20 

An uplink of the LTE works at 1710-1730MHz (FDD mode) and the carrier of the NR works at 

3400-3800MHz (TDD mode), harmonic interference of 2nd-order suffered by a downlink of the 

carrier of the NR is mainly concentrated in 3420-3460 and some adjacent frequency bands (for 

example, 3460-3470 are also affected). If the NR is in a non-standalone working mode, an LTE 

cell will notify an NR cell of following information (following options or combinations): 25 

NR is normally scheduled at 3470-3800MHz, 

NR is restricted to be scheduled at 3420-3470MHz, 

NR is restricted to be scheduled at 3420-3460MHz and an MCS is adjusted or restricted at 

3460-3470. 
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3400-3800MHz may be divided into 10 groups in advance, and the LTE cell notifies the 

NR cell of 001111111, i.e., the NR cell is restricted to be scheduled at 3400-3480MHz. 

Example 6: If the terminal supports one carrier of LTE and one carrier of NR 

simultaneously, an uplink of the LTE works at 1710-1730MHz (FDD mode) and the carrier of 

the NR carrier works at 3400-3800MHz (TDD mode), a range of second harmonic interference 5 

of 2nd-order suffered by a downlink of the carrier of the NR is mainly concentrated in 

3420-3460 and some adjacent frequency bands (for example, 3460-3470 are also affected). 

Assuming that some optimization designs have made on a certain terminal to obtain better 

isolation, which has little impact on downlink reception of the NR within 3420-3470, and little 

impact on the receiver. Then the terminal reports information to the network to indicate that 10 

impact of harmonic interference is good and frequency domain scheduling is not restricted. 

Assuming that some optimization designs have made on a certain terminal to obtain 

certain isolation, which has little impact on downlink reception of the NR within 3420-3470, 

but still has impact on the receiver. Then the terminal reports information of "interference 

impact level 1” to the network, which is used for indicating degree of impact of interference 15 

(assuming that there are 1, ..., k levels in total, level 1 is the smallest level and level k is the 

largest level). 

After the network receives the report from the UE, when scheduling the UE, the network 

may reasonably perform scheduling and resource allocation according to an interference and 

suppression capability of transmission at different frequency points of the UE. 20 

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

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

which should be determined by their functions and internal logics, and should not constitute any 

limitation on implementation processes of the embodiments of the present application. 

FIG. 6 is a schematic flowchart of a method 300 for transmitting a signal according to an 25 

embodiment of the present application. As shown in FIG. 6, the method 300 includes the act 

S310. 

In S310: a second network device sends first indication information to a first network 

device according to interference caused by a second frequency band to a first frequency band, 
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wherein the first indication information is used for the first network device to determine a 

time-frequency resource that is capable of being used for transmitting a signal in the first 

frequency band. 

Therefore, the method for transmitting the signal in the embodiment of the present 

application is beneficial to reducing interference of transmission simultaneously performed 5 

between frequency bands, thereby improving the transmission reliability. 

In an embodiment of the present application, the first frequency band is used for 

transmitting a downlink signal and the second frequency band is used for transmitting an uplink 

signal; or the first frequency band is used for transmitting an uplink signal and the second 

frequency band is used for transmitting a downlink signal. 10 

In an embodiment of the present application, the first indication information is used for 

indicating a scheduling mode of each time domain unit within a first period in the first 

frequency band for the first network device, and/or the first indication information is used for 

indicating a scheduling mode of each frequency domain unit in the first frequency band for the 

first network device. 15 

In an embodiment of the present application, the scheduling mode includes allowing 

scheduling, prohibiting scheduling, or scheduling by using an adjusted or restricted level of a 

coding and modulation scheme. 

In an embodiment of the present application, the first indication information is used for 

indicating at least two kinds of information of: a starting position in time domain, a length in 20 

time domain, and an ending position in time domain of the time-frequency resource; and/or the 

first indication information is used for indicating at least two kinds of information of: a starting 

position in frequency domain, a bandwidth, and an ending position in frequency domain of the 

time-frequency resource. 

In an embodiment of the present application, the first indication information is used for 25 

indicating time domain configuration information of an uplink and downlink frequency band 

corresponding to the second network device within a second period, and the uplink and 

downlink frequency band includes the second frequency band. 

In an embodiment of the present application, the first indication information is used for 
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indicating the time-frequency resource of a first terminal device, and the first terminal device is 

a terminal device to which the first network device provides a network service. 

In an embodiment of the present application, the method further includes: the second 

network device receives second indication information sent from the first terminal device, 

wherein the second indication information is used for indicating a capability of the first terminal 5 

device to receive a signal through the first frequency band, and/or interference information of 

interference caused by the second frequency band to the first frequency band. Sending, by the 

second network device, the first indication information to the first network device according to 

the interference caused by the second frequency band to the first frequency band, includes: 

determining the time-frequency resource of the first terminal device according to the 10 

interference information; and sending the first indication information to the first network 

device. 

In an embodiment of the present application, the first frequency band is an NR carrier, and 

the second frequency band is an LTE carrier or an NR carrier. 

In an embodiment of the present application, a cell corresponding to the second frequency 15 

band is a primary cell. 

It should be understood that the interaction and related characteristics and functions 

between the second network device, the first network device and the first terminal device 

described by the second network device correspond to the related characteristics and functions 

of the first network device. Moreover, the related contents have been described in detail in the 20 

above methods 100 and 200, and will not be repeated here for the sake of brevity. 

It should be understood that in various embodiments of the present invention, values of 

sequence numbers in the aforementioned processes do not indicate an order of execution, and 

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

logics, and should not constitute any restriction on implementation processes of embodiments 25 

of the present application. 

FIG. 7 is a schematic flowchart of a method 400 for transmitting a signal according to an 

embodiment of the present application. As shown in FIG. 7, the method 400 includes act S410. 

In S410: a second network device receives second indication information sent from a first 



34 

 

terminal device, and the second indication information is used for indicating a capability of the 

first terminal device to receive a signal through a first frequency band, and/or interference 

information of interference caused by s second frequency band to the first frequency band. 

In an embodiment of the present application, the method 400 further includes S420. 

In S420, the second network device determines a time-frequency resource for transmitting 5 

a signal of the first terminal device in the first frequency band according to the second 

indication information. 

The first frequency band may be configured for the second network device to perform 

signal transmission with the first terminal device, or may be configured for other network 

devices, such as the first network device, to perform signal transmission with the first terminal 10 

device. In other words, after the second network device determines the time-frequency resource 

of the first terminal device, the second network device may directly use the time-frequency 

resource to perform the signal transmission with the first terminal device. The indication 

information indicating the time-frequency resource may be sent to other network devices, so 

that the other network devices may use the time-frequency resource to perform signal 15 

transmission with the first terminal device. 

It should be understood that when receiving the above information reported by the first 

terminal device, the second network device may perform resource configuration on the terminal 

device with reference to the above information, or the second network device may perform 

resource configuration on the terminal device according to its own rules without reference to 20 

the above information, and the embodiments of the present application are not restricted to this. 

Therefore, in the method for transmitting the signal according to the embodiment of the 

present application, the time-frequency resource is determined for the terminal device according 

to isolation degrees of interference for different terminal devices, which can fully utilize the 

performance of the terminal device, therefore, it is beneficial to improving the transmission 25 

reliability. 

In an embodiment of the present application, the second frequency band is used for 

transmitting an uplink signal. 

In an embodiment of the present application, the interference information includes degree 
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of impact on the first terminal device by the interference caused by the second frequency band 

to the first frequency band, and/or an interference type of the interference caused by the second 

frequency band to the first frequency band, wherein the interference type includes harmonic 

interference and/or intermodulation interference. 

In an embodiment of the present application, the second indication information is 5 

specifically used for indicating degree of impact on the first terminal device by interference 

caused by the second frequency band to each frequency domain unit in the first frequency band. 

In an embodiment of the present application, the second indication information is 

specifically used for indicating degree of impact on the first terminal device by interference 

caused by the second frequency band to a part of frequency domain resources in the first 10 

frequency band. 

In an embodiment of the present application, the capability of the first terminal device to 

receive the signal through the first frequency band is represented by a sensitivity value of the 

first terminal device to receive the signal through the first frequency band, and/or the degree of 

the impact is represented by an impact level corresponding to the degree of the impact. 15 

In an embodiment of the present application, determining, by the second network device, 

the time-frequency resource for transmitting the signal of the first terminal device in the first 

frequency band according to the second indication information, includes: the second network 

device determines that the interference caused by the second frequency band to the first 

frequency band has no impact on the first terminal device according to the second indication 20 

information; and the second network device determines all time-frequency resources in the first 

frequency band as time-frequency resources of the first terminal device. 

In an embodiment of the present application, the first frequency band is an NR carrier, and 

the second frequency band is an LTE carrier or an NR carrier. 

In an embodiment of the present application, a cell corresponding to the second frequency 25 

band is a primary cell. 

It should be understood that the interaction and related characteristics and functions 

between the second network device, the first network device and the first terminal device 

described by the second network device correspond to the related characteristics and functions 
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of the first network device. Moreover, the related contents have been described in detail in the 

above methods 100 and 200, and will not be repeated here for the sake of brevity. 

It should be understood that in various embodiments of the present invention, values of 

sequence numbers in the aforementioned processes do not indicate an order of execution, and 

the order of execution of various processes should be determined by their functions and internal 5 

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

the present application. 

FIG. 8 is a schematic flowchart of a method 500 for transmitting a signal according to an 

embodiment of the present application. As shown in FIG. 8, the method 500 includes S510. 

In S510, a first terminal device sends second indication information to a second network 10 

device, wherein the second indication information is used for indicating a capability of the first 

terminal device to receive a signal through a first frequency band and/or interference 

information of a second frequency band to a first frequency band. 

Therefore, in the method for transmitting the signal according to the embodiment of the 

present application, the terminal device reports the isolation degree for interference to the 15 

network device, so that the network device is capable of determining the time-frequency 

resource for the terminal device, which can make full use of the performance of the terminal 

device, and is beneficial to improving the transmission reliability. 

In an embodiment of the present application, the second frequency band is used for 

transmitting an uplink signal. 20 

In an embodiment of the present application, the interference information includes degree 

of impact on the first terminal device by the interference caused by the second frequency band 

to the first frequency band, and/or an interference type of the interference caused by the second 

frequency band to the first frequency band, wherein the interference type includes harmonic 

interference and/or intermodulation interference. 25 

In an embodiment of the present application, the second indication information is 

specifically used for indicating degree of impact on the first terminal device by interference 

caused by the second frequency band to each frequency domain unit in the first frequency band. 
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In an embodiment of the present application, the second indication information is 

specifically used for indicating degree of impact on the first terminal device by interference 

caused by the second frequency band to a part of frequency domain resources in the first 

frequency band. 

In an embodiment of the present application, the capability of the first terminal device to 5 

receive the signal through the first frequency band is represented by a sensitivity value of the 

first terminal device to receive the signal through the first frequency band, and/or the degree of 

the impact is represented by an impact level corresponding to the degree of the impact. 

In an embodiment of the present application, the first frequency band is an NR carrier, and 

the second frequency band is an LTE carrier or an NR carrier. 10 

In an embodiment of the present application, a cell corresponding to the second frequency 

band is a primary cell. 

In an embodiment of the present application, sending, by the first terminal device, the 

second indication information to the second network device, includes: the first terminal device 

sends a first message to the second network device, wherein the first message carries an access 15 

capability of the first terminal device and the second indication information; or the first terminal 

device sends the second indication information to the second network device when carrier 

aggregation is enabled; or the first terminal device sends the second indication information to 

the second network device when determining that multiple frequency bands configured for the 

first terminal device are capable of generating interference. 20 

It should be understood that the interaction and related characteristics, functions, etc. 

between the first terminal device, the second network device and the first network device 

described by the first terminal device correspond to the related characteristics and functions of 

the first network device. Moreover, the related contents have been described in detail in the 

above methods 100 and 200, and will not be repeated here for the sake of brevity. 25 

It should be understood that in various embodiments of the present invention, values of 

sequence numbers in the aforementioned processes do not indicate an order of execution, and 

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

logics, and should not constitute any limitation on implementation processes of embodiments of 
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the present application. 

The method for transmitting the signal according to the embodiments of the present 

invention have been described in detail above, and devices for transmitting a signal according 

to embodiments of the present invention will be described below with reference to FIGs. 9 to 16. 

The technical features described in the method embodiments are applicable to following device 5 

embodiments. 

FIG.9 is a block diagram of a network device 600 according to an embodiment of the 

present application. The network device 600 is a first network device, as shown in FIG. 9, the 

network device 600 includes a determination unit 610 and a transmission unit 620. 

The determination unit 610 is used for determining a time-frequency resource for 10 

transmitting a signal in a first frequency band corresponding to the first network device. 

The transmission unit 620 is used for perform signal transmission with the first terminal 

device on the time-frequency resource. 

Therefore, the network device provided in an embodiment of the present application is 

beneficial to reducing interference of transmission simultaneously performed between 15 

frequency bands, thereby improving the transmission reliability. 

In an embodiment of the present application, the network device further includes a first 

receiving unit used for receiving first indication information. The determination unit is 

specifically used for determining the time-frequency resource according to the first indication 

information. 20 

In an embodiment of the present application, the first indication information is sent based 

on interference caused by the second frequency band to the first frequency band. 

In an embodiment of the present application, the first frequency band is used for 

transmitting a downlink signal and the second frequency band is used for transmitting an uplink 

signal; or the first frequency band is used for transmitting an uplink signal and the second 25 

frequency band is used for transmitting a downlink signal. 

In an embodiment of the present application, the first indication information is used for 

indicating a scheduling mode of each time domain unit within a first period in the first 
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frequency band for the first network device, and/or the first indication information is used for 

indicating a scheduling mode of each frequency domain unit in the first frequency band for the 

first network device. The determination unit 610 is specifically used for determining the 

time-frequency resource according to the scheduling mode of each time domain unit and/or the 

scheduling mode of each frequency domain unit. 5 

In an embodiment of the present application, the scheduling mode includes allowing 

scheduling, prohibiting scheduling, or scheduling by using an adjusted or restricted level of a 

coding and modulation scheme. 

In an embodiment of the present application, the first indication information is used for 

indicating at least two kinds of information of: a starting position in time domain, a length in 10 

time domain, and an ending position in time domain of the time-frequency resource; and/or the 

first indication information is used for indicating at least two kinds of information of: a starting 

position in frequency domain, a bandwidth, and an ending position in frequency domain of the 

time-frequency resource. 

In an embodiment of the present application, the first indication information is used for 15 

indicating time domain configuration information of an uplink and downlink frequency band 

corresponding to the second network device within the second period, the uplink and downlink 

frequency band includes the second frequency band causing interference to the first frequency 

band. The determination unit 610 is specifically used for determining the time-frequency 

resource according to the time domain configuration information. 20 

In an embodiment of the present application, the determination unit 610 is specifically 

used for determining a resource of the first frequency band within the second period except 

time domain units overlapping with the second frequency band within the second period as the 

time-frequency resource. 

In an embodiment of the present application, the first frequency band is an NR carrier, 25 

and/or the second frequency band is an LTE carrier or an NR carrier. 

It should be understood that, the network device 600 in the embodiment of the present 

application may correspond to the first network device in the method embodiment of the 

present application, and the above operations and other operations and/or functions of each unit 
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in the network device 600 are respectively for implementing the corresponding flow of the 

network device in each method shown in FIG. 2 to FIG. 5, and will not be repeated here for 

brevity. 

FIG. 10 is a block diagram of a network device 700 according to an embodiment of the 

present application. The network device 700 is a second network device, as shown in FIG. 10, 5 

the network device 700 includes a sending unit 700. 

The sending unit 710 is used for sending first indication information to a first network 

device according to interference caused by a second frequency band to a first frequency band, 

wherein the first indication information is used for the first network device to determine a 

time-frequency resource that is capable of being used for transmitting a signal in the first 10 

frequency band. 

Therefore, the network device provided in the embodiment of the present application is 

beneficial to reducing interference of transmission simultaneously performed between 

frequency bands, thereby improving the transmission reliability. 

In an embodiment of the present application, the first frequency band is used for 15 

transmitting a downlink signal and the second frequency band is used for transmitting an uplink 

signal; or the first frequency band is used for transmitting an uplink signal and the second 

frequency band is used for transmitting a downlink signal. 

In an embodiment of the present application, the first indication information is used for 

indicating a scheduling mode of each time domain unit within a first period in the first 20 

frequency band for the first network device, and/or the first indication information is used for 

indicating a scheduling mode of each frequency domain unit in the first frequency band for the 

first network device. 

In an embodiment of the present application, the scheduling mode includes allowing 

scheduling, prohibiting scheduling, or scheduling by using an adjusted or restricted level of a 25 

coding and modulation scheme. 

In an embodiment of the present application, the first indication information is used for 

indicating at least two kinds of information of: a starting position in time domain, a length in 

time domain, and a ending position in time domain of the time-frequency resource; and/or the 
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first indication information is used for indicating at least two kinds of information of: a starting 

position in frequency domain, a bandwidth, and an ending position in frequency domain of the 

time-frequency resource. 

In an embodiment of the present application, the first indication information is used for 

indicating time domain configuration information of an uplink and downlink frequency band 5 

corresponding to the second network device within a second period, and the uplink and 

downlink frequency band includes the second frequency band. 

In an embodiment of the present application, the first indication information is used for 

indicating the time-frequency resource of a first terminal device, and the first terminal device is 

a terminal device to which the first network device provides a network service. 10 

In an embodiment of the present application, the network device 700 further includes: a 

receiving unit used for receiving second indication information sent by the first terminal device. 

The second indication information is used for indicating a capability of the first terminal device 

to receive a signal through the first frequency band and/or interference information of the 

second frequency band to the first frequency band. The sending unit is specifically used for 15 

determining the time-frequency resource of the first terminal device according to the 

interference information; sending the first indication information to the first network device. 

In an embodiment of the present application, the interference information includes degree 

of impact on the first terminal device by the interference caused by the second frequency band 

to the first frequency band, and/or an interference type of the interference caused by the second 20 

frequency band to the first frequency band, wherein the interference type includes harmonic 

interference and/or intermodulation interference. 

In an embodiment of the present application, the second indication information is 

specifically used for indicating degree of impact on the first terminal device by interference 

caused by the second frequency band to each frequency domain unit in the first frequency band. 25 

In an embodiment of the present application, the first frequency band is an NR carrier, and 

the second frequency band is an LTE carrier or an NR carrier. 

In an embodiment of the present application, a cell corresponding to the second frequency 

band is a primary cell. 
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It should be understood that the network device 700 in the embodiment of the present 

application may correspond to the second network device in the method embodiment of the 

present application, and the above operations and other operations and/or functions of each unit 

in the network device 700 are respectively for implementing the corresponding flow of the 

network device in the method shown in FIG. 6, and will not be repeated here for brevity. 5 

FIG.11 is a block diagram of a network device 800 according to an embodiment of the 

present application. The network device 800 is a second network device, as shown in FIG. 11, 

the network device 800 includes a receiving unit 810. 

The receiving unit 810 is used for receiving second indication information sent from a first 

terminal device, the second indication information is used for indicating a capability of the first 10 

terminal device to receive a signal through a first frequency band, and/or interference 

information of interference caused by a second frequency band to the first frequency band. 

Therefore, the network device in the embodiment of the present application determines the 

time-frequency resource for the terminal device according to the isolation degree of interference 

for different terminal devices, which can fully utilize the performance of the terminal device, 15 

therefore, it is beneficial to improving the transmission reliability. 

In an embodiment of the present application, the network device 800 further includes a 

determination unit used for determining a time-frequency resource for transmitting a signal of 

the first terminal device in the first frequency band according to the second indication 

information. 20 

In an embodiment of the present application, the second frequency band is used for 

transmitting an uplink signal. 

In an embodiment of the present application, the interference information includes degree 

of impact on the first terminal device by the interference caused by the second frequency band 

to the first frequency band, and/or an interference type of the interference caused by the second 25 

frequency band to the first frequency band, wherein the interference type includes harmonic 

interference and/or intermodulation interference. 

In an embodiment of the present application, the second indication information is 

specifically used for indicating degree of impact on the first terminal device by interference 
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caused by the second frequency band to each frequency domain unit in the first frequency band. 

In an embodiment of the present application, the second indication information is used for 

indicating degree of impact on the first terminal device by interference caused by the second 

frequency band to a part of frequency domain resources in the first frequency band. 

In an embodiment of the present application, the capability of the first terminal device to 5 

receive the signal through the first frequency band is represented by a sensitivity value of the 

first terminal device to receive the signal through the first frequency band, and/or the degree of 

the impact is represented by an impact level corresponding to the degree of the impact. 

In an embodiment of the present application, the determination unit is specifically used for 

determining that the interference caused by the second frequency band to the first frequency 10 

band has no impact on the first terminal device according to the second indication information; 

and determining all time-frequency resources in the first frequency band as time-frequency 

resources of the first terminal device. 

In an embodiment of the present application, the network device 800 further includes a 

sending unit used for sending first indication information to the first network device, and the 15 

first indication information is used for indicating the time-frequency resource of the first 

terminal device. 

In an embodiment of the present application, the first frequency band is an NR carrier, and 

the second frequency band is an LTE carrier or an NR carrier. 

In an embodiment of the present application, a cell corresponding to the second frequency 20 

band is a primary cell. 

It should be understood that the network device 800 in the embodiment of the present 

application may correspond to the second network device in the method embodiment of the 

present application, and the above operations and other operations and/or functions of each unit 

in the network device 800 are respectively for implementing the corresponding flow of the 25 

network device in the method shown in FIG. 7, and will not be repeated here for brevity. 

FIG. 12 is a block diagram of a terminal device 900 according to an embodiment of the 

present application. The network device 900 is a first terminal device, as shown in FIG. 12, the 
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terminal device 900 includes a sending unit 910. 

The sending unit 910 is used for sending second indication information to a second 

network device, the second indication information is used for indicating a capability of the first 

terminal device to receive a signal through a first frequency band, and/or interference 

information of interference caused by a second frequency band to a first frequency band. 5 

Therefore, the terminal device of the embodiment of the present application reports the 

isolation degree to the network device, so that the network device can determine the 

time-frequency resource for the terminal device, which can make full use of the performance of 

the terminal device, thus it is beneficial to improving the transmission reliability. 

In an embodiment of the present application, the second frequency band is used for 10 

transmitting an uplink signal. 

In an embodiment of the present application, the interference information includes degree 

of impact on the first terminal device by the interference caused by the second frequency band 

to the first frequency band, and/or an interference type of the interference caused by the second 

frequency band to the first frequency band, wherein the interference type includes harmonic 15 

interference and/or intermodulation interference. 

In an embodiment of the present application, the second indication information is 

specifically used for indicating degree of impact on the first terminal device by interference 

caused by the second frequency band to each frequency domain unit in the first frequency band. 

In an embodiment of the present application, the second indication information is used for 20 

indicating degree of impact on the first terminal device by interference caused by the second 

frequency band to a part of frequency domain resources in the first frequency band. 

In an embodiment of the present application, the capability of the first terminal device to 

receive the signal through the first frequency band is represented by a sensitivity value of the 

first terminal device to receive the signal through the first frequency band, and/or the degree of 25 

the impact is represented by an impact level corresponding to the degree of the impact. 

In an embodiment of the present application, the first frequency band is an NR carrier, and 

the second frequency band is an LTE carrier or an NR carrier. 
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In an embodiment of the present application, a cell corresponding to the second frequency 

band is a primary cell. 

In an embodiment of the present application, the sending unit is specifically used for 

sending a first message to the second network device, wherein the first message carries an 

access capability of the first terminal device and the second indication information; or sending 5 

the second indication information to the second network device when enabling carrier 

aggregation; or sending the second indication information to the second network device when 

determining that multiple frequency bands configured for the first terminal device are capable 

of generating interference. 

It should be understood that the terminal device 900 according to the embodiment of the 10 

present application may correspond to the terminal device in the method of the present 

application, and the above-mentioned and other operations and/or functions of various units in 

the terminal device 900 are respectively for implementing the corresponding processes of the 

terminal device in the method shown in FIG. 8, and will not be repeated here for brevity. 

As shown in FIG. 13, an embodiment of the present application provides a network device 15 

1000. The network device 1000 may be the network device 600 in FIG. 9, and may be used for 

performing the contents for the first network device corresponding to the methods in FIG. 2 to 

FIG. 5. The network device 1000 includes an input interface 1010, an output interface 1020, a 

processor 1030, and a memory 1040. The input interface 1010, the output interface 1020, the 

processor 1030, and the memory 1040 may be connected through a bus system. The memory 20 

1040 is used for storing programs, instructions, or codes. The processor 1030 is used for 

executing programs, instructions, or codes in the memory 1040 to control the input interface 

1010 to receive signals, to control the output interface 1020 to send signals, and to complete the 

operations in the foregoing method embodiments. 

Therefore, the network device provided in the embodiment of the present application is 25 

beneficial to reducing interference of transmissions simultaneously performed between 

frequency bands, thereby improving the transmission reliability.  

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

1030 may be a Central Processing Unit (CPU), or the processor 1030 may be other general 
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purpose processors, digital signal processors (DSP), application specific integrated circuits 

(ASIC), Field programmable gate arrays (FPGA) or other programmable logic devices, discrete 

gate or transistor logic devices, discrete hardware components, etc. The general purpose 

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

like. 5 

The memory 1040 may include a read only memory and a random access memory, and 

provide instructions and data to the processor 1030. A portion of memory 1040 may include 

non-volatile random access memory. For example, the memory 1040 may also store type 

information of a device. 

In implementation processes, various acts of the methods described above may be 10 

accomplished by integrated logic circuits of hardware or instructions in the form of software in 

the processor 1030. The acts of the method disclosed in connection with the embodiments of 

the present application may be directly embodied to be accomplished by an execution of the 

hardware processor or by the combination of hardware and software modules in the processor. 

The software modules may be located in a storage medium commonly used in the art, such as a 15 

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

electrically erasable programmable memory, or register. The storage medium is located in the 

memory 1040, and the processor 1030 reads the information in the memory 1040, and 

accomplishes the contents of the above method in combination with its hardware. In order to 

avoid repetition, it will not be described in detail here. 20 

In a specific embodiment, the receiving unit in the network device 600 may be 

implemented by the input interface 1010 in FIG. 13, and the determination unit 610 in the 

network device 600 may be implemented by the processor 1030 in FIG. 13. 

As shown in FIG. 14, an embodiment of the present application provides a network device 

1100. The network device 1100 may be the network device 700 in FIG. 10, and may be used for 25 

performing the contents for the second network device corresponding to the method in FIG. 6. 

The network device 1100 includes an input interface 1110, an output interface 1120, a 

processor 1130, and a memory 1140. The input interface 1110, the output interface 1120, the 

processor 1130, and the memory 1140 may be connected through a bus system. The memory 
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1140 is used for storing programs, instructions, or codes. The processor 1130 is used for 

executing programs, instructions, or codes in the memory 1140 to control the input interface 

1110 to receive signals, to control the output interface 1120 to send signals, and to complete the 

operations in the foregoing method embodiments. 

Therefore, the network device provided in the embodiment of the present application is 5 

beneficial to reducing interference of transmissions simultaneously performed between 

frequency bands, thereby improving the transmission reliability.  

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

1130 may be a Central Processing Unit (CPU), or the processor 1130 may be other general 

purpose processors, digital signal processors (DSP), application specific integrated circuits 10 

(ASIC), Field programmable gate arrays (FPGA) or other programmable logic devices, discrete 

gate or transistor logic devices, discrete hardware components, etc. The general purpose 

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

like. 

The memory 1140 may include a read only memory and a random access memory, and 15 

provide instructions and data to the processor 1130. A portion of memory 1140 may include 

non-volatile random access memory. For example, the memory 1140 may also store type 

information of a device. 

In implementation processes, various acts of the methods described above may be 

accomplished by integrated logic circuits of hardware or instructions in the form of software in 20 

the processor 1130. The acts of the method disclosed in connection with the embodiments of 

the present application may be directly embodied to be accomplished by an execution of the 

hardware processor or by the combination of hardware and software modules in the processor. 

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

random access memory, flash memory, read-only memory, programmable read-only memory or 25 

electrically erasable programmable memory, or register. The storage medium is located in the 

memory 1140, and the processor 1130 reads the information in the memory 1140, and 

accomplishes the contents of the above method in combination with its hardware. In order to 

avoid repetition, it will not be described in detail here. 
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In a specific embodiment, the sending unit in the network device 700 may be implemented 

by the output interface 1120 in FIG. 14, and the receiving unit in the network device 700 may 

be implemented by the input interface 1110 in FIG. 14. 

As shown in FIG. 15, an embodiment of the present application provides a network device 

1200. The network device 1200 may be the network device 800 in FIG. 11, and may be used for 5 

performing the contents for the second network device corresponding to the method in FIG. 7. 

The network device 1200 includes an input interface 1210, an output interface 1220, a 

processor 1230, and a memory 1240. The input interface 1210, the output interface 1220, the 

processor 1230, and the memory 1240 may be connected through a bus system. The memory 

1240 is used for storing programs, instructions, or codes. The processor 1230 is used for 10 

executing programs, instructions, or codes in the memory 1240 to control the input interface 

1210 to receive signals, to control the output interface 1220 to send signals, and to complete the 

operations in the foregoing method embodiments. 

Therefore, the network device in the embodiment of the present application determines the 

time-frequency resource for the terminal device according to the isolation degrees of 15 

interference for different terminal devices, which can fully utilize the performance of the 

terminal device, therefore, it is beneficial to improving the transmission reliability.  

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

1230 may be a Central Processing Unit (CPU), or the processor 1230 may be other general 

purpose processors, digital signal processors (DSP), application specific integrated circuits 20 

(ASIC), Field programmable gate arrays (FPGA) or other programmable logic devices, discrete 

gate or transistor logic devices, discrete hardware components, etc. The general purpose 

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

like. 

The memory 1240 may include a read only memory and a random access memory, and 25 

provide instructions and data to the processor 1230. A portion of memory 1240 may include 

non-volatile random access memory. For example, the memory 1240 may also store type 

information of a device. 

In implementation processes, various acts of the methods described above may be 
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accomplished by integrated logic circuits of hardware or instructions in the form of software in 

the processor 1230. The acts of the method disclosed in connection with the embodiments of 

the present application may be directly embodied to be accomplished by an execution of the 

hardware processor or by the combination of hardware and software modules in the processor. 

The software modules may be located in a storage medium commonly used in the art, such as a 5 

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

electrically erasable programmable memory, or register. The storage medium is located in the 

memory 1240, and the processor 1230 reads the information in the memory 1240, and 

accomplishes the contents of the above method in combination with its hardware. In order to 

avoid repetition, it will not be described in detail here. 10 

In a specific embodiment, the determination unit in the network device 800 may be 

implemented by the processor 1230 in FIG. 15, and the receiving unit in the network device 800 

may be implemented by the input interface 1210 in FIG. 15. 

As shown in FIG. 16, an embodiment of the present application provides a terminal device 

1300. The terminal device 1300 may be the terminal device 900 in FIG. 12, and may be used to 15 

perform the contents for the first terminal device corresponding to the method in FIG. 8. The 

terminal device 1300 includes an input interface 1310, an output interface 1320, a processor 

1330, and a memory 1340. The input interface 1310, the output interface 1320, the processor 

1330, and the memory 1340 may be connected through a bus system. The memory 1340 is used 

for storing programs, instructions, or codes. The processor 1330 is used for executing programs, 20 

instructions, or codes in the memory 1340 to control the input interface 1310 to receive signals, 

to control the output interface 1320 to send signals, and to complete the operations in the 

foregoing method embodiments. 

Therefore, the terminal device of the embodiment of the present application can make the 

network device determine the time-frequency resource for the terminal device by reporting the 25 

isolation degree to the network device, and which can make full use of the performance of the 

terminal device, thus it is beneficial to improving the transmission reliability.  

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

1330 may be a Central Processing Unit (CPU), or the processor 1330 may be other general 
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purpose processors, digital signal processors (DSP), application specific integrated circuits 

(ASIC), Field programmable gate arrays (FPGA) or other programmable logic devices, discrete 

gate or transistor logic devices, discrete hardware components, etc. The general purpose 

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

like. 5 

The memory 1340 may include a read only memory and a random access memory, and 

provide instructions and data to the processor 1330. A portion of memory 1340 may include 

non-volatile random access memory. For example, the memory 1340 may also store type 

information of a device. 

In implementation processes, various acts of the methods described above may be 10 

accomplished by integrated logic circuits of hardware or instructions in the form of software in 

the processor 1330. The acts of the method disclosed in connection with the embodiments of 

the present application may be directly embodied to be accomplished by an execution of the 

hardware processor or by the combination of hardware and software modules in the processor. 

The software modules may be located in a storage medium commonly used in the art, such as a 15 

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

electrically erasable programmable memory, or register. The storage medium is located in the 

memory 1340, and the processor 1330 reads the information in the memory 1340, and 

accomplishes the contents of the above method in combination with its hardware. In order to 

avoid repetition, it will not be described in detail here. 20 

In a specific implementation, the sending unit in the terminal device 900 may be 

implemented by the output interface 1320 in FIG. 16. 

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

described in connection with the embodiments disclosed herein may be implemented in 

electronic hardware, or a combination of computer software and electronic hardware. Whether 25 

these functions are implemented in hardware or software depends on a specific application and 

design constraint of the technical solution. Skilled in the art may use different manners to 

realize the described functions for each particular application, but such realization should not be 

considered to be beyond the scope of the present application. 
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Those skilled in the art may clearly understand that for convenience and conciseness of 

description, the specific working process of the system, device and unit described above may 

refer to the corresponding process in the aforementioned embodiments of methods, and details 

are not described herein again. 

In several embodiments provided by the present application, it should be understood that 5 

the disclosed system, device and method may be implemented in other ways. For example, the 

apparatus embodiment described above is only illustrative, for example, the division of the unit 

is only a logical function division, and there may be other ways of division in actual 

implementation, for example, multiple units or components may be combined or integrated into 

another system, or some features may be ignored or not executed. On the other hand, the mutual 10 

coupling or direct coupling or communication connection shown or discussed may be indirect 

coupling or communication connection through some interfaces, devices or units, and may be in 

electrical, mechanical or other forms. 

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

the component shown as a unit may or may not be a physical unit, i.e., may be located in one 15 

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

selected according to practical needs to achieve a purpose of the solution of the embodiments. 

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

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

or two or more units may be integrated in one unit. 20 

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

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

understanding, the technical solution of the present application, in essence, or the part 

contributing to the existing art, or the part of the technical solution, may be embodied in the 

form of a software product stored in a storage medium, including several instructions for 25 

causing a computer device (which may be a personal computer, a server, or a network device, 

etc.) to perform all or part of the acts described in various embodiments of the present 

application. The aforementioned storage medium includes various media capable of storing 

program codes, such as a U disk, a mobile hard disk, a read-only memory (ROM), a random 
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access memory (RAM), a magnetic disk, or an optical disk. 

The foregoing are merely exemplary embodiments of the present application, but the 

protection scope of the present application is not limited thereto. Any person skilled in the art 

may easily conceive variations or substitutions within the technical scope disclosed by the 

present application, which should be included within the protection scope of the present 5 

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

scope defined by the claims. 
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What we claim is: 

1. A method for transmitting a signal, comprising: 

determining, by a first network device, a time-frequency resource for transmitting a signal 

in a first frequency band corresponding to the first network device; and 

transmitting, by the first network device, a signal with the first terminal device on the 5 

time-frequency resource; 

wherein the method further comprises: 

receiving, by the first network device, first indication information from a second network 

device; 

wherein determining, by the first network device, the time-frequency resource for 10 

transmitting the signal in the first frequency band corresponding to the first network device, 

comprises: determining, by the first network device, the time-frequency resource according to 

the first indication information; 

wherein the first indication information is sent by the second network device based on 

interference caused by a second frequency band to the first frequency band; 15 

wherein the first indication information is used for indicating a scheduling mode of each 

time domain unit within a first period in the first frequency band for the first network device, 

and/or the first indication information is used for indicating a scheduling mode of each 

frequency domain unit in the first frequency band for the first network device; 

wherein determining, by the first network device, the time-frequency resource according to 20 

the first indication information, comprises: 

determining, by the first network device, the time-frequency resource according to the 

scheduling mode of each time domain unit and/or the scheduling mode of each frequency 

domain unit. 

2. The method of claim 1, wherein the first frequency band is used for transmitting a 25 

downlink signal and the second frequency band is used for transmitting an uplink signal; or the 

first frequency band is used for transmitting an uplink signal and the second frequency band is 

used for transmitting a downlink signal. 
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3. The method of claim 1, wherein the scheduling mode comprises allowing scheduling, 

prohibiting scheduling, or scheduling by using an adjusted or restricted level of a coding and 

modulation scheme. 

4. The method of claim 1 or 2, wherein the first indication information is used for 

indicating at least two kinds of information of: a starting position in time domain, a length in 5 

time domain and an ending position in time domain of the time-frequency resource; and/or the 

first indication information is used for indicating at least two kinds of information of: a starting 

position in frequency domain, a bandwidth and an ending position in frequency domain of the 

time-frequency resource. 

5. The method of claim 1 or 2, wherein the first indication information is used for 10 

indicating time domain configuration information of an uplink and downlink frequency band 

corresponding to a second network device within a second period, and the uplink and downlink 

frequency band includes a second frequency band causing interference to the first frequency 

band; 

wherein determining, by the first network device, the time-frequency resource according to 15 

the first indication information, comprises: 

determining, by the first network device, the time-frequency resource according to the time 

domain configuration information. 

6. The method of any one of claims 2-5, wherein the first frequency band is a new radio 

(NR) carrier, and/or the second frequency band is a long term evolution (LTE) carrier or an NR 20 

carrier. 

7. The method of any one of claims 2-6, wherein a cell corresponding to the second 

frequency band is a primary cell. 

8. The method of claim 1, wherein a bit map is used to indicate each frequency domain 

unit in the first indication information, and the bit map comprises:  25 

x0, representing that the frequency domain unit is used for transmitting a signal; 

x1, representing that the frequency domain unit is not intended to be used for transmitting 

a signal. 
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9. A method for transmitting a signal, comprising: 

sending, by a second network device, first indication information to a first network device 

according to interference caused by a second frequency band to a first frequency band, wherein 

the first indication information is used for the first network device to determine a 

time-frequency resource that is capable of being used for transmitting a signal in the first 5 

frequency band; 

wherein the first indication information is used for indicating a scheduling mode of each 

time domain unit within a first period in the first frequency band for the first network device, 

and/or the first indication information is used for indicating a scheduling mode of each 

frequency domain unit in the first frequency band for the first network device. 10 

10. The method of claim 9, wherein the interference information comprises degree of 

impact on the first terminal device by the interference caused by the second frequency band to 

the first frequency band, and/or an interference type of the interference caused by the second 

frequency band to the first frequency band, wherein the interference type comprises harmonic 

interference and/or intermodulation interference; 15 

wherein the second indication information is specifically used for indicating degree of 

impact on the first terminal device by interference caused by the second frequency band to each 

frequency domain unit in the first frequency band. 

11. A network device, being a first network device and comprising: 

a determination unit, used for determining a time-frequency resource for transmitting a 20 

signal in a first frequency band corresponding to the first network device; and 

a transmission unit, used for transmitting a signal with a first terminal device on the 

time-frequency resource; 

wherein the network device further comprises: 

a first receiving unit, used for receiving first indication information from a second network 25 

device; 

wherein the determination unit is used for: determining the time-frequency resource 

according to the first indication information; 
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wherein the first indication information is sent by the second network device based on 

interference caused by a second frequency band to the first frequency band; 

wherein the first indication information is used for indicating a scheduling mode of each 

time domain unit within a first period in the first frequency band for the first network device, 

and/or the first indication information is used for indicating a scheduling mode of each 5 

frequency domain unit in the first frequency band for the first network device;  

wherein the determination unit is used for determining the time-frequency resource 

according to the scheduling mode of each time domain unit and/or the scheduling mode of each 

frequency domain unit. 

12. A network device, being a second network device and comprising: 10 

a sending unit used for sending first indication information to a first network device 

according to interference caused by a second frequency band to a first frequency band, wherein 

the first indication information is used for the first network device to determine a 

time-frequency resource that is capable of being used for transmitting a signal in the first 

frequency band; 15 

wherein the first indication information is used for indicating a scheduling mode of each 

time domain unit within a first period in the first frequency band for the first network device, 

and/or the first indication information is used for indicating a scheduling mode of each 

frequency domain unit in the first frequency band for the first network device. 

 20 

 

 



57 

 

Abstract 

 

Method for Transmitting Signal, Network Device and Terminal Device 

 

Disclosed are a method for transmitting a signal, a network device and a terminal device. 5 

The method comprises: a first network device determining, in a first frequency band 

corresponding to the first network device, a time-frequency resource for transmitting a signal; 

and the first network device carrying out the transmission of the signal with a first terminal 

device on the time-frequency resource. The method, network device and terminal device 

according to the embodiments of the present application aid in improving the sensitivity of a 10 

receiver, thus improving the reliability of transmission. 
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