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INFORMATION TRANSMISSION METHOD AND DEVICE, AND STORAGE 

MEDIUM 

TECHNICAL FIELD 

The present application relates to the field of communications, for example, to an information 

transmission method and device, and a storage medium. 5 

BACKGROUND 

In the wireless communication system, the base station may determine a data transmission 

strategy according to a channel state represented by the received channel state information and 

transmit data according to the data transmission strategy so as to improve the data transmission 

efficiency. Therefore, how to design a processing mechanism of the channel stage information 10 

to improve the accuracy of obtaining the channel state, reduce the used resource overhead, and 

reduce the system complexity remains an urgent problem to be solved. 

SUMMARY 

An embodiment of the present application provides an information transmission method applied 

to a first communication node. The information transmission method includes that: 15 

configuration information of a second communication node is received; and channel state 

information is reported to the second communication node according to the configuration 

information. The channel state information includes a precoding matrix indicator, a precoding 

matrix corresponding to the precoding matrix indicator includes a combination of a first 

coefficient and a first group of vectors or a combination of a first coefficient, a first group of 20 

vectors and a second group of vectors. 

An embodiment of the present application provides an information transmission method applied 

to a second communication node. The information transmission method includes that: 

configuration information is determined; and the configuration information is sent to a first 

communication node so that the first communication node reports channel state information 25 

according to the configuration information. The channel state information includes a precoding 

matrix indicator, a precoding matrix corresponding to the precoding matrix indicator includes a 

combination of a first coefficient and a first group of vectors or a combination of a first 

coefficient, a first group of vectors and a second group of vectors. 
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An embodiment of the present application provides a communication device. The 

communication device includes a communication module, a memory, and one or more 

processors. The communication module is configured to perform a communication interaction 

between a first communication node and a second communication node. The memory is 

configured to store one or more programs. The one or more processors, when executed by the 5 

one or more processors, cause the one or more processors to implement the method of any one 

of the above-described embodiments. 

An embodiment of the present application provides a storage medium. The storage medium 

stores a computer program. The computer program, when executed by a processor, implements 

the method of any one of the above-described embodiments. 10 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a flowchart of an information transmission method according to an embodiment of the 

present application; 

FIG. 2 is a flowchart of another information transmission method according to an embodiment 

of the present application; 15 

FIG. 3 is a structural block diagram of an information transmission apparatus according to an 

embodiment of the present application; 

FIG. 4 is a structural block diagram of another information transmission apparatus according to 

an embodiment of the present application; and 

FIG. 5 is a schematic structural diagram of a communication device according to an 20 

embodiment of the present application. 

DETAILED DESCRIPTION 

Hereinafter, embodiments of the present application will be described in conjunction with the 

accompanying drawings. The present application is described below in conjunction with the 

accompanying drawings in the embodiments. The instances are given solely for the purpose of 25 

illustration the present application and are not intended to limit the scope of the present 

application. 
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The wireless communication has evolved to 5th generation communication technology. A long 

term evolution (LTE) technology in the 4th generation wireless communication technology and 

a new radio (NR) technology in the 5th generation wireless communication technology are 

based on orthogonal frequency division multiplexing (OFDM). In the OFDM technology, a 

smallest frequency domain unit is a subcarrier, and a smallest time domain unit is an OFDM 5 

symbol. In order to facilitate the use of a frequency domain resource, resource blocks (RBs) are 

defined, one resource block is defined as a certain number of consecutive subcarriers; 

bandwidth blocks (BWP) are defined, and one bandwidth block is defined as another certain 

number of consecutive resource blocks on a carrier. In order to facilitate the use of a time 

domain resource, slots (slots) are defined, one slot is defined for a further certain number of 10 

consecutive OFDM symbols. 

A method for acquiring channel state information in a wireless communication system, and a 

method for performing a data transmission using the channel state information are provided. 

These methods include that: a base station sends a reference signal; a terminal measures the 

reference signal, determines channel state information from a base station to the terminal, and 15 

reports the channel state information to the base station; the base station receives the channel 

state information reported by the terminal. The base station determines a strategy of data 

transmission according to a channel state represented by the received channel state information, 

and transmits data, thereby improving the efficiency of data transmission. The accuracy degree 

of the channel state represented by the channel state information affects the transmission 20 

strategy of the base station, thereby affecting the efficiency of data transmission. Moreover, the 

base station transmits the reference signal, which needs to occupy an overhead of a downlink 

resource, and the terminal uploads the channel state information, which needs to occupy an 

overhead of an uplink resource. On the other hand, the increased complexity of the system will 

increase the cost of the system and increase the loss of energy. Therefore, multiple factors need 25 

to be considered comprehensively in terms of design. 

The development of the wireless communication technology needs to further design 

mechanisms for processing channel state information in order to improve the accuracy of the 

obtained channel state, reduce the used resource overhead, and reduce the complexity of the 

system. 30 

The reference signal sent by the base station to the terminal is a downlink reference signal. A 

downlink reference signal used for a channel state information report in an LTE system includes 

a cell-specific reference signal (CRS) and a channel-state information reference signal (CSI-RS). 
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The downlink reference signal for the channel state information report in the NR system 

includes a CSI-RS. The CSI-RS is borne by a channel state information reference signal 

resource (CSI-RS Resource). The channel state information reference signal resource includes a 

code division multiplexing group (CDM group). One CDM group includes radio resource 

elements, and CSI-RSs of a group of CSI-RS ports are multiplexed thereon by means of a code 5 

division multiplexing. 

The contents of the channel state information transmitted between the base station and the 

terminal include: a channel quality indicator (CQI) for indicating the quality of a channel; or a 

precoding matrix indicator (PMI) for indicating the precoding matrix applied to the base station 

antenna. A reporting form of a type of CQI is a wideband CQI reporting, that is, one channel 10 

quality is reported for a channel state information reporting band (CSI reporting band), and the 

channel quality corresponds to the whole channel state information reporting band. A reporting 

format of another type of CQI is sub-band CQI reporting, that is, a channel quality is separately 

given for the channel state information reporting band (CSI reporting band) by using a sub-band 

as a unit, where one channel quality corresponds to one sub-band, that is, one channel quality is 15 

reported for each sub-band of the channel state information reporting band. The sub-band is a 

frequency domain unit, and is defined as N continuous RBs, and N is a positive integer. For the 

convenience of description, the sub-band is referred to as a channel quality indication sub-band 

in the present application, or a CQI sub-band, or a sub-band. N is referred to as a size of a CQI 

sub-band, or a CQI sub-band size, or a sub-band size. A bandwidth block (BWP, Bandwidth part) 20 

is divided into sub-bands, and the channel state information reporting band (CSI reporting band) 

is defined by using a subset of a sub-band of the bandwidth part (BWP). The channel state 

information reporting band (CSI reporting band) is a band on which the channel state 

information needs to be reported. 

A manner of determining a channel quality is determined according to the strength of the 25 

reference signal received by the terminal, and another manner of determining the channel 

quality is determined according to the signal-to-noise ratio of the received reference signal. In a 

channel state information reporting band, if the channel quality does not change greatly, then the 

report of a CQI in a manner of a broadband CQI report may reduce the resource overhead for 

the CQI report. If the channel quality greatly differs in the frequency domain, the report of the 30 

CQI in a manner of a sub-band CQI report may increase the accuracy degree of the CQI report. 

A reporting format of one type of PMI is a wideband PMI report, that is, one PMI is reported for 

a channel state information reporting band, and the PMI corresponds to the whole channel state 
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information reporting band. Another reporting format of PMI is sub-band PMI report, that is, 

one PMI is reported for each sub-band of the channel state information reporting band, or a 

component of a PMI is reported for each sub-band of the channel state information reporting 

band. For example, the PMI includes X1 and X2, one manner to report the components of one 

PMI for each sub-band of the channel state information reporting band is that: one X1 is 5 

reported for the whole band, one X2 is reported for each sub-band, another manner is to report 

one X1 and one X2 for each sub-band. 

A reporting format of yet another type of PMI is that the reported PMI indicates R precoding 

matrices for each sub-band, where R is a positive integer. In the sense of feeding back the 

frequency domain granularity of the precoding matrix, R in turn denotes a number of precoding 10 

matrix sub-bands included in each sub-band, or a number of precoding matrix sub-bands 

included in each CQI sub-band. 

A method for reporting channel state information is provided. The method includes that: a 

terminal receives configuration information (including first configuration information and 

second configuration information) of a base station; the terminal receives a channel state 15 

information reference signal transmitted by the base station according to the configuration 

information; and the terminal reports the channel state information according to the 

configuration information. The channel state information includes a precoding matrix indicator, 

and the precoding matrix is determined by a first group of vectors, or determined by a first 

group of vectors and a second group of vectors; the first group of vectors contains L vectors, 20 

and the second group of vectors contains Mv vectors, where L and Mv are a positive integer, and 

one vector in the first group of vectors corresponds to one port of the channel state information 

reference signal; one vector in the second group of vectors is a discrete fourier transform (DFT) 

vector with an index number of . An element of a DFT vector with the index number of 

 is , where , and N3 is a number of precoding matrices. 25 

Where, t is an index number of an element in the DFT vector, t is 0,1,... N3－1. Where, t may also 

represent an index number of a precoding matrix. Where, t may also represent an index number 

of the frequency-domain unit, and a value of t may correspond to one frequency-domain unit. 

For example, the precoding matrix with index number of t corresponding to an element of an 

index number of t of the DFT vector in the second group of vectors is the precoding matrix of 30 

the frequency domain unit with index number of t. 
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The precoding matrix may only include the first group of vectors, and may include both the first 

group of vectors and the second group of vectors. The precoding matrix only includes the first 

group of vectors, where one example is , W denotes the precoding matrix, W1 denotes a 

matrix formed by the first group of vectors, W2 denotes a coefficient for combining the first 

group of vectors to form the precoding matrix, and is represented as a matrix. The precoding 5 

matrix includes the first group of vectors and the second group of vectors, where one example is 

, and W denotes the precoding matrix, W1 denotes a matrix constituting the first group of 

vectors, Wf denotes a matrix constituting the second group of vectors, W2 denotes a coefficient 

of the precoding matrix formed by combining the first group of vectors and the second group of 

vectors, and is represented as a matrix. 10 

In order for the terminal to report CSI, the base station reports a CSI-RS resource to the terminal, 

where a number of ports of the CSI-RS resource is P; the terminal selects K1 port from P 

CSI-RS ports, where L ports are selected in each polarization direction; each port of the L ports 

is mapped to one vector of the first group of vectors; the terminal reports that a number of 

coefficients of one layer constituting the precoding matrix does not exceed K0, and a number of 15 

total coefficients of all layers constituting the precoding matrix reported does not exceed 2K0; 

where , and β is a parameter configured by the base station for the terminal. The 

terminal reports the base station that a number of reported coefficients is 1. 

A manner of mapping a port with a sequence number of mi to a mapping vector is as 

follows: is a vector including  elements, where the -th element is 1, and 20 

the other elements are 0; where mod denotes a modulo operation,  denotes a dividend, and 

 denotes a divisor; and the first element is the 0th element. P being 8 and mi being 2 are 

used as an example, , and T denotes a transposition. 

An example of W1 formed by L vectors, , where O denotes a 

vector containing P/2 elements and all elements being 0. 25 

A vector in the second group of vectors is recorded as , where , for 

example,  vectors in the second group of vectors are  and are a row 
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vector. An example of  formed by  vectors in the second group of vectors is as 

follows: 

. 

Where the precoding matrix only includes the first group of vectors, one example of the 

precoding matrix is , where W denotes a precoding matrix; W1 denotes a matrix 5 

included the first group of vectors, where a dimension of the matrix is , that is, a first 

dimension is P, and a second dimension is 2L, and W2 denotes a coefficient for combining the 

first group of vectors to form the precoding matrix, and is represented by a matrix, a dimension 

of the matrix is , that is, the first dimension is 2L, and the second dimension is 1, that is, a 

number of elements included in W2 is 2L, that is, a number of coefficients forming one layer of 10 

the precoding matrix is 2L. 

In a case where the precoding matrix includes the first group of vectors and the second group of 

vectors, one example of the precoding matrix is , where W denotes a precoding 

matrix; W1 denotes a matrix constituting the first group of vectors, where a dimension of the 

matrix is , that is, a first dimension is P, and a second dimension is 2L;  denotes a 15 

matrix formed by the second group of vectors, where a dimension of the matrix is  , that 

is, a first dimension is Mv, and a second dimension is N3; W2 denotes coefficients for combining 

the first group of vectors and the second group of vectors to form a precoding matrix, and is 

represented by a matrix, where a dimension of the matrix is , that is, a first dimension is 

2L and a second dimension is , that is, a number of elements included in W2 is , that is, 20 

a number of coefficients forming one layer of the precoding matrix is . 

In order to save the overhead of the terminal being reporting the precoding matrix indicator, the 

terminal only reports a part of the coefficients constituting the precoding matrix. For example, 

the base station configures a parameter β to the terminal and determines a parameter , 
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where , and β is a positive number less than or equal to 1. For a coefficient of a 

layer constituting a precoding matrix, a number of coefficients reported by the terminal to the 

base station does not exceed ; for coefficients of all layers constituting the precoding matrix, 

a number of coefficients reported by the terminal to the base station does not exceed . In 

order to enable the base station to receive the reported coefficients, the terminal also reports a 5 

number of the reported coefficients of  to the base station, and reports a bitmap, in which 

non-zero bits of the bitmap are used to indicate which coefficients of the coefficients 

constituting the precoding matrix are reported. Where  denotes that a number of 

coefficients of nonzero values reported from the terminal to the base station is K. 

In an embodiment, FIG. 1 is a flowchart of an information transmission method according to an 10 

embodiment of the present application. This embodiment may be performed by a first 

communication node. The first communication node may be a terminal side (such as, a user 

equipment). As shown in FIG. 1, this embodiment includes S110 to S120. 

In S110, configuration information of a second communication node is received. 

The second communication node refers to a network side node that establishes a communication 15 

connection with the first communication node. Exemplarily, the second communication node 

may be a base station. 

In S120, channel state information is reported to the second communication node according to 

the configuration information. 

The channel state information includes a precoding matrix indicator, a precoding matrix 20 

corresponding to the precoding matrix indicator includes a combination of a first coefficient and 

a first group of vectors or a combination of a first coefficient, a first group of vectors and a 

second group of vectors. 

In an embodiment, the first coefficient refers to a coefficient for constituting the precoding 

matrix, that is, the coefficient constituting the precoding matrix is the first coefficient. In an 25 

embodiment, the precoding matrix is formed by combining the first coefficient and the first 

group of vectors, or the precoding matrix is formed by combining the first coefficient, the first 

group of vectors, and the second group of vectors. 
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In an embodiment, the channel state information includes a precoding matrix indicator, and a 

precoding matrix corresponding to the precoding matrix indicator is determined by the first 

group of vectors or by the first group of vectors and the second group of vectors. The first group 

of vectors includes  vectors, and the second group of vectors includes  vectors, where  

and  are a positive integer. One vector of the first group of vectors corresponds to one port 5 

of the channel state information reference signal. One element of one vector of the second group 

of vectors corresponds to one precoding matrix. The configuration information may include a 

value of , or the configuration information may include a value of  and a value of . Of 

course, the configuration information may further include version information of the codebook 

of the precoding matrix. In an embodiment, the first communication node reports the channel 10 

state information according to the configuration information sent by the second communication 

node, that is, the first communication node may selectively report the channel state information, 

and does not report all channel state information to the second communication node, thereby 

saving the resource overhead. 

In an embodiment, that the channel state information to the second communication node is 15 

reported according to the configuration information includes that: a report condition of a first 

bitmap is determined, where the first bitmap is configured to indicate a to-be-reported 

coefficient in the first coefficient; an amplitude quantization set used by the first coefficient is 

determined according to the report condition of the first bitmap; and the first coefficient is 

reported to the second communication node according to the amplitude quantization set. 20 

In an embodiment, the first bitmap is used to indicate the to-be-reported coefficient among the 

coefficients constituting the precoding matrix, and it should be understood that the first bitmap 

is used to characterize the index number of the to-be-reported coefficient in the first coefficient. 

In an embodiment, the report condition of the first bitmap may be determined according to a 

rank of the precoding matrix or the number of total vectors in the second group of vectors, that 25 

is, the first communication node determines whether to report the first bitmap to the second 

communication node according to the rank of the precoding matrix; or the first communication 

node determines whether to report the first bitmap to the second communication node according 

to the total number of vectors in the second group of vectors. The rank of the precoding matrix 

refers to a number of layers of the precoding matrix. In an embodiment, that the amplitude 30 

quantization set used by the first coefficient is determined according to the report condition of 

the first bitmap may be understood to be different between an amplitude quantization set used in 
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a case where the first bitmap is reported to the second communication node and an amplitude 

quantization set used in a case where the first bitmap is not reported to the second 

communication node. In an embodiment, that the first coefficient is reported to the second 

communication node according to the amplitude quantization set may be understood to report 

one or more amplitude quantization values in the amplitude quantization set corresponding to 5 

the first coefficient and the first coefficient to the second communication node, thereby enabling 

not all first coefficients and the amplitude quantization values corresponding to all the 

to-be-reported coefficient to the second communication node, thereby saving the resource 

overhead of reporting the first coefficient and improving the accuracy performance of reporting 

the first coefficient. 10 

In an embodiment, that the amplitude quantization set used by the first coefficient is determined 

according to the report condition of the first bitmap includes one of: the amplitude quantization 

set used by the first coefficient is determined as a first amplitude quantization set in response to 

reporting the first bitmap to the second communication node; or the amplitude quantization set 

used by the first coefficient is determined as a second amplitude quantization set in response to 15 

not reporting the first bitmap to the second communication node. In an embodiment, in a case 

that the first bitmap needs to be reported, the first coefficient is reported according to the first 

magnitude quantization set; and in a case where the first bitmap need not to be reported, the first 

coefficient is reported according to the second magnitude quantization set. In an embodiment, a 

number of elements included in the first magnitude quantization set may be different from a 20 

number of elements included in the second magnitude quantization set, or elements included in 

the first magnitude quantization set may be different from elements included in the second 

magnitude quantization set, which is not limited thereto. 

In an embodiment, that the channel state information is reported to the second communication 

node according to the configuration information includes that: a number of to-be-reported 25 

coefficients in the first coefficient is determined; an amplitude quantization set used by the first 

coefficient is determined according to the number of to-be-reported coefficients in the first 

coefficient; and the to-be-reported coefficient in the first coefficient is reported to the second 

communication node according to the amplitude quantization set. In an embodiment, in order to 

ensure that the second communication node may receive all first coefficients reported by the 30 

first communication node, the first communication node is configured to, before the first 

coefficient is reported, predetermine the number of to-be-reported coefficients in the first 

coefficient, that is, determine that which coefficients in the first coefficients need to be reported 
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and a total number of reported coefficients. Exemplarily, it is assumed that the number of 

to-be-reported coefficients is , where  denotes a non-zero value, that is, the number of 

to-be-reported coefficients is K non-zero values. In the embodiment, part of coefficients in the 

first coefficient may be reported to the second communication node, and all coefficients in the 

first coefficient may be reported to the second communication node. It should be understood 5 

that an amplitude quantization set used in a case where the number of to-be-reported 

coefficients is the part of coefficients in the first coefficient is different form an amplitude 

quantization set used in a case where the number of the coefficient to be reported is all 

coefficients in the first coefficient. In an embodiment, the amplitude quantization set used to 

report the first coefficient is determined according to the number of to-be-reported coefficients 10 

in the first coefficient, so that the resource overhead of reporting the first coefficient can be 

flexibly saved, and the accuracy performance of the first coefficient can be improved. 

In an embodiment, that the amplitude quantization set used by the first coefficient is determined 

according to the number of to-be-reported coefficients in the first coefficient includes one of: 

the amplitude quantization set used by the first coefficient is determined as a first amplitude 15 

quantization set in response to reporting part of coefficients in the first coefficient to the second 

communication node; or the amplitude quantization set used by the first coefficient is 

determined as a second amplitude quantization set in response to reporting all coefficients in the 

first coefficient. 

In an embodiment, the first amplitude quantization set is different from the second amplitude 20 

quantization set. 

In an embodiment, all elements in the first amplitude quantization set are non-zero values, and 

the second amplitude quantization set includes a zero value. In an embodiment, the first 

amplitude quantization set may not include a zero value, that is, all elements are non-zero values, 

and the second amplitude quantization set may include a zero value. 25 

In an embodiment, that the channel state information is reported to the second communication 

node according to the configuration information includes that: a specific value of an amplitude 

indicator of the first coefficient is mapped to two candidate amplitude quantization values; and 

the first coefficient is reported to the second communication node according to the two 

candidate amplitude quantization values. In an embodiment, the specific value of the amplitude 30 

indicator of the first coefficient refers to a specific value in the amplitude indicator of the first 

coefficient. Exemplarily, the specific value of the amplitude indicator of the first coefficient 

NZK NZ
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may be a minimum value of the amplitude indicator of the first coefficient, or may be a 

maximum value, or may be 0, or may be configured by the second communication node, which 

is not limited thereto. In an embodiment, the candidate amplitude quantization values refer to 

amplitude quantization values that may be employed in the amplitude quantization set. 

In an embodiment, one amplitude quantization value of the two candidate amplitude 5 

quantization values is indicated by using a non-zero bit in a second bitmap; or another 

amplitude quantization value of the two candidate amplitude quantization values is indicated by 

using a zero bit in a second bitmap. In an embodiment, one of the two candidate amplitude 

quantization values may be a non-zero value and another of the two candidate amplitude 

quantization values may be a zero value, which is not limited thereto. In an embodiment, the 10 

second bitmap is used to characterize an index number of the amplitude quantization value in 

the two candidate amplitude quantization values. It should be understood that a final amplitude 

quantization value of the first coefficient is indicated from the two candidate amplitude 

quantization values by using the second bitmap, moreover, a zero-value element is added in the 

amplitude quantization set which originally does not include the zero value, so that the bit 15 

overhead of the amplitude indicator of the first coefficient cannot be increased, or only the small 

resource overhead of the second bitmap relative to the specific value of the amplitude indicator 

is increased, the accuracy of feeding back the first coefficient is improved, and further the 

performance of the feedback precoding matrix is improved. 

In an embodiment, a phase indicator of the first coefficient corresponding to the specific value 20 
includes one of a zero phase or a non-zero phase, a candidate amplitude quantization value, to 

which the amplitude indicator of the first coefficient indicated by the zero phase is mapped, is a 

zero value, and a candidate amplitude quantization value, to which the amplitude indicator of 

the first coefficient indicated by the non-zero phase is mapped, is a non- zero value. In an 

embodiment, one amplitude quantization value of the two candidate amplitude quantization 25 
values is a non-zero value and another amplitude quantization value of the two candidate 

amplitude quantization values is a zero value. In an embodiment, the specific value of the 

amplitude indicator of the first coefficient is mapped to two candidate amplitude quantization 

values, and the phase indicator of the first coefficient corresponding to the specific value is used 

to indicate the final amplitude quantization value of the first coefficient from the two candidate 30 
amplitude quantization values, thereby adding the zero-value element to the amplitude 

quantization set that does not originally include the zero-value element without increasing the 

bit overhead of the amplitude indicator of the first coefficient, thereby improving the accuracy 

of the feedback of the first coefficient, and further improving the performance of the feedback 

precoding matrix. 35 
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In an embodiment, that the channel state information is reported to the second communication 

node according to the configuration information includes that: a phase quantization set, to which 

a phase indicator of the first coefficient is mapped, corresponding to the value is determined 

according to a value of an amplitude indicator of the first coefficient; and the first coefficient is 

reported to the second communication node according to the phase quantization set. 5 

In an embodiment, that the phase quantization set, to which the phase indicator of the first 

coefficient is mapped, corresponding to the value is determined according to the value of the 

amplitude indicator of the first coefficient includes one of: the phase quantization set, to which 

the phase indicator of the first coefficient is mapped, corresponding to the value is determined 

as a first phase quantization set in response to determining that the value of the amplitude 10 

indicator of the first coefficient belongs to a first set; or the phase quantization set, to which the 

phase indicator of the first coefficient is mapped, corresponding to the value is determined as a 

second phase quantization set in response to determining that the value of the amplitude 

indicator of the first coefficient belongs to a second set. In an embodiment, the value of the 

amplitude indicator of the first coefficient is divided into two sets, a first set and a second set, 15 

respectively; and the phase quantization set to which the phase indicator of the first coefficient 

is mapped includes two sets, i.e., a first phase quantization set and a second phase quantization 

set. 

In an embodiment, in response to determining that the value of the amplitude indicator of the 

first coefficient belongs to the second set, and the phase indicator of the first coefficient is 20 
mapped to the second phase quantization set, an amplitude quantization value of the first 

coefficient are indicated jointly by the amplitude indicator of the first coefficient and the phase 

indicator of the first coefficient. 

In an embodiment, in response to determining that the value of the amplitude indicator of the 

first coefficient belongs to the second set, and the phase indicator of the first coefficient is 25 

mapped to the second phase quantization set, an amplitude quantization value of the first 

coefficient is indicated jointly by the amplitude indicator of the first coefficient and a second 

bitmap..  

In an embodiment, the amplitude quantization value of the first coefficient is indicated jointly 

by the amplitude indicator of the first coefficient and the phase indicator, or the amplitude 30 

quantization value of the first coefficient is indicated jointly by the amplitude indicator of the 

first coefficient and the second bitmap, thereby improving the performance of the feedback first 
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coefficient, improving the performance of the feedback precoding matrix, and saving the 

resource overhead for feeding back the first coefficient. 

In an embodiment, FIG. 2 is a flowchart of another information transmission method according 

to an embodiment of the present application. This embodiment may be performed by the second 

communication node. The second communication node may be a base station side. As shown in 5 

FIG. 2, this embodiment includes S210 to S220. 

In S210, configuration information is determined. 

In S220, the configuration information is sent to a first communication node so that the first 

communication node reports channel state information according to the configuration 

information. 10 

the channel state information includes a precoding matrix indicator, a precoding matrix 

corresponding to the precoding matrix indicator includes a combination of a first coefficient and 

a first group of vectors or a combination of a first coefficient, a first group of vectors and a 

second group of vectors. 

In the embodiment, the explanation of the relevant parameters such as the configuration 15 

information, the channel state information, and the first coefficient is given in the above 

description of an implementation of the information transmission method applied to the first 

communication node, and details are not described herein. 

In an embodiment, the reporting process of the channel state information is described by using 

an example in which the first communication node is a terminal and the second communication 20 

node is a base station. In an embodiment, the step of reporting the channel state information 

may include that: the terminal receives the configuration information of the base station, and the 

terminal reports the channel state information according to the configuration information. 

The channel state information includes a precoding matrix indicator, and the precoding matrix is 

determined by the first group of vectors or by the first group of vectors and the second group of 25 

vectors. The first group of vectors includes  vectors, and the second group of vectors 

includes  vectors, where  and  are a positive integer. One vector of the first group of 

vectors corresponds to one port of the channel state information reference signal. One element 

of one vector of the second group of vectors corresponds to one precoding matrix. 
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Exemplarily, the configuration information includes a value of , or the configuration 

information may include a value of  and a value of . For another example, the 

configuration information includes version information of a codebook of the precoding matrix. 

In an embodiment, the terminal reports the first coefficient. One reporting manner is to report a 

first bitmap, where the first bitmap indicates, in a non-zero bit, that which coefficients of the 5 

first coefficients are reported; to report a to-be-reported coefficient indicated by the first bitmap 

in the first coefficient. Another reporting manner is not to report the first bitmap, but to report 

all coefficients in the first coefficient. The first coefficient is a coefficient that combines the first 

group of vectors to form the precoding matrix, or the first coefficient is a coefficient that 

combines the first group of vectors and the second group of vectors to form the precoding 10 

matrix. 

In an example, whether to report the first bitmap is determined according to a rank of the 

precoding matrix. The first bitmap indicates, in a non-zero bit, that which coefficients of the 

first coefficients are reported. The first coefficient is a coefficient that combines the first group 

of vectors to form the precoding matrix, or the first coefficient is a coefficient that combines the 15 

first group of vectors and the second group of vectors to form the precoding matrix. 

The number of layers of the precoding matrix is the rank of the precoding matrix. The first 

bitmap is reported to indicate that which coefficients of the coefficients (i.e., the first coefficient) 

constituting the precoding matrix are reported, thereby saving the resource overhead of the 

report by reporting part of coefficients. Moreover, it is also necessary to consume the resource 20 

overhead to report the first bitmap. Therefore, it is necessary to screen whether to report the first 

bitmap to achieve the effect of saving the resource overhead, and meanwhile, to reduce the 

complexity of the system, and improve the accuracy of the reported precoding matrix. The 

coefficients constituting the precoding matrix are coefficients by combining the first group of 

vectors to form the precoding matrix, or coefficients by combining the first group of vectors and 25 

the second group of vectors to form the precoding matrix, that is, the coefficients constituting 

the precoding matrix are the first coefficients. The number of coefficients constituting the 

precoding matrix increases as the rank of the precoding matrix increases. Therefore, in a case of 

a larger rank, the reporting of a smaller number of coefficients among the coefficients 

constituting the precoding matrix is achieved by reporting the first bitmap, so that the resource 30 

overhead for reporting may be saved significantly; while in a case of a smaller rank, the 

reporting of a smaller number of coefficients among the coefficients constituting the precoding 
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matrix is achieved by reporting the first bitmap, so that the effect of saving the resource 

overhead is not obvious, and even the resource overhead is increased. Therefore, whether to 

report the first bitmap may be determined according to the rank of the precoding matrix. 

For example, in response of determining that the rank of the precoding matrix is 1, the first 

bitmap is not reported. 5 

For another example, in response of determining that the rank of the precoding matrix is 1, the 

first bitmap is not reported. In response of determining that the rank of the precoding matrix is 

greater than 1, the first bitmap is reported. 

For another example, in response of determining that the rank of the precoding matrix is 1, the 

first bitmap is not reported. In response of determining that the rank of the precoding matrix is 10 

greater than 1, whether to report the first bitmap is determined according to β. 

For another example, in response of determining that the rank of the precoding matrix is 1, the 

first bitmap is not reported. In response of determining that the rank of the precoding matrix is 

greater than 1, whether to report the first bitmap is determined according to . 

The base station configures a parameter β to the terminal and determines the parameter , 15 

where , and β is a positive number less than or equal to 1. For a coefficient of a 

layer constituting the precoding matrix, a number of coefficients reported by the terminal to the 

base station does not exceed ; for coefficients of all layers constituting the precoding matrix, 

a number of coefficients reported by the terminal to the base station does not exceed . In 

order to enable the base station to receive the reported coefficients, the terminal also reports, to 20 

the base station, a number of reported coefficients among the coefficients constituting the 

precoding matrix, i.e., . The parameter β and the rank of the precoding matrix jointly 

determine an upper limit of the number of reported coefficients, and correspondingly, the 

parameter β determines that part of coefficients in the coefficients constituting the precoding 

matrix are reported by reporting the first bitmap at different ranks, so that the lower limit of the 25 

resource overhead is saved. Therefore, whether to report the first bitmap is jointly determined 

according to the rank of the precoding matrix and the parameter β. The  and the rank of the 
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precoding matrix may calculate that the part of coefficients in the coefficients constituting the 

precoding matrix are reported by reporting the first bitmap, so that the resource overhead is 

saved, and thus, whether to report the first bitmap is jointly determined according to the rank of 

the precoding matrix and . 

In another example, whether to report the first bitmap is determined according to , where the 5 

first bitmap indicates, in a non-zero bit, that which coefficients are reported. 

The number of coefficients constituting the precoding matrix is determined according to , 

for example, the number of coefficients constituting the precoding matrix is , the resource 

overhead of reporting the first bitmap is also determined according to , for example, the 

overhead corresponding to one layer of the precoding matrix is  bits. Therefore, the 10 

resource overhead of reporting the coefficient constituting the precoding matrix in a case of not 

reporting the first bitmap may be determined according to ; and the resource overhead range 

of reporting part of coefficients among the coefficients constituting the precoding matrix in a 

case of reporting the first bitmap may be determined according to . Therefore, whether to 

report the first bitmap is determined according to . The  and the parameter β may jointly 15 

determine the resource overhead of reporting the coefficients constituting the precoding matrix 

in a case of not reporting the first bitmap, and determine the upper limit of the resource 

overhead of reporting part of the coefficients constituting the precoding matrix in a case of 

reporting the first bitmap. Therefore, whether to report the first bitmap is determined according 

to  and the parameter β. The  and  may jointly determine the resource overhead of 20 

reporting the coefficients constituting the precoding matrix in a case of not reporting the first 

bitmap, and may determine the resource overhead of reporting part of the coefficients 

constituting the precoding matrix in a case of reporting the first bitmap. Therefore, whether to 

report the first bitmap is determined according to  and . In response to determining 

that the rank of the precoding matrix is 1, then  is 1, the terminal may indicate that which 25 

coefficients need to be reported by selecting 2L ports from P CSI-RS ports, and therefore, 

whether to report the first bitmap is determined jointly according to the rank of the precoding 
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matrix and . 

For example, in response to determining that  is 1, the first bitmap is not reported. 

For another example, in response to determining that  is 1, the first bitmap is not reported; 

and in response to determining that  is greater than 1, the first bitmap is reported. 

For another example, in response to determining that  is 1, the first bitmap is not reported; 5 

and in response to determining that  is greater than 1, whether to report the first bitmap is 

determined according to β. 

For another example, in response to determining that  is 1, the first bitmap is not reported; 

and in response to determining that  is greater than 1, whether to report the first bitmap is 

determined according to . 10 

For another example, in response to determining that  is 1 and the rank of the precoding 

matrix is 1, the first bitmap is not reported; and in response to determining that  is greater 

than 1 and the rank of the precoding matrix is greater than 1, the first bitmap is reported. 

For another example, in response to determining that  is 1 and the rank of the precoding 

matrix is 1, the first bitmap is not reported; and in response to determining that  is greater 15 

than 1 and the rank of the precoding matrix is greater than 1, whether to report the first bitmap 

is determined according to β, or whether to report the first bitmap is determined according to 

. 

In an embodiment, an amplitude quantization set used for reporting the first coefficient is 

determined according to whether to report the first bitmap, where the first coefficient is reported 20 

according to the first amplitude quantization set in response to reporting the first bitmap to the 

second communication node; and the first coefficient is reported according to the second 

vM

vM

vM

vM

vM

vM

vM

vM

vM

vM

vM

vM

NZK



                                                            
 

 

 19

amplitude quantization set in response to not reporting the first bitmap to the second 

communication node. The first amplitude quantization set is different from the second 

amplitude quantization set. The first coefficient is a coefficient that combines the first group of 

vectors to form the precoding matrix, or the first coefficient is a coefficient that combines the 

first group of vectors and the second group of vectors to form the precoding matrix. 5 

In an embodiment, the first amplitude quantization set is different from the second amplitude 

quantization set, and the differences include the following four conditions: 

a condition 1, a number of elements in the first magnitude quantization set is different from a 

number of elements in the second magnitude quantization set. For example, the number of 

elements in the first magnitude quantization set is less than the number of elements in the 10 

second magnitude quantization set. For another example, the number of elements in the first 

magnitude quantization set is greater than the number of elements in the second magnitude 

quantization set; 

a condition 2, the first magnitude quantization set has elements not existing in the second 

magnitude quantization set. Alternatively, the second magnitude quantization set has elements 15 

not existing in the first magnitude quantization set; 

a condition 3, the first amplitude quantization set does not have the zero-value element, and the 

second amplitude quantization set has the zero-value element; and 

a condition 4, a mapping relationship from the value of the amplitude indicator to the element in 

the first amplitude quantization set is different from a mapping relationship from the value of 20 

the amplitude indicator to the element in the second amplitude quantization set. 

In an embodiment, the first bitmap indicates that which coefficients of the first coefficients need 

to be fed back, and an amplitude of the remaining coefficients that do not need to be fed back 

defaults to zero. Therefore, the first bitmap indicates some information of the first coefficient. 

Therefore, the first amplitude quantization set used for reporting the first coefficient in a case of 25 

reporting the first bitmap is different from the second amplitude quantization set used for 

reporting the first coefficients in a case of not reporting the first bitmap, so that the resource 

overhead of reporting the first coefficient can be saved, and the accuracy performance of 

reporting the first coefficient can be improved. 
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For example, elements in the first amplitude quantization set are , and 

elements in the second amplitude quantization set are . The 

number of elements in the first amplitude quantization set is 8, and the number of elements in 

the second amplitude quantization set is 9. 

For example, elements in the first amplitude quantization set are , and 5 

elements in the second amplitude quantization set are . The number of 

elements in the first amplitude quantization set is 8, and these elements do not include the 

zero-value element. The number of elements in the second amplitude quantization set is 8, and 

these elements include the zero-value element. 

For example, the mapping relationship from the value of the amplitude indicator to the element 10 

in the amplitude quantization set is shown in Table 1, where the mapping relationship from the 

value of the amplitude indicator to the element in the first amplitude quantization set is different 

from the mapping relationship from the value of the amplitude indicator to the element in the 

second amplitude quantization set. 

Table 1 Mapping relationship table of amplitude indicator and element in amplitude 15 
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In an embodiment, in response to reporting the first bitmap to the second communication node, 

the first coefficient is reported according to the first magnitude quantization set; and in response 

to not reporting the first bitmap, the first coefficient is reported according to the second 

magnitude quantization set. The first amplitude quantization set does not include the zero value 

and the second amplitude quantization set includes the zero value. 5 

Part of coefficients in the first coefficient is reported according to an indication of the first 

bitmap, the reported coefficients do not include the zero value; while the first coefficient is 

reported in a case of not reporting the first bitmap, the reported first coefficient including the 

zero value. 

In an embodiment, an amplitude quantization set used for reporting the first coefficient is 10 

determined according to the number of to-be-reported coefficients in the first coefficient. In 

response to reporting parts of coefficients in the first coefficient, the first coefficient is reported 

according to the first amplitude quantization set; and in response to reporting all coefficients in 

the first coefficient, the first coefficient is reported according to the second amplitude 

quantization set. The first amplitude quantization set is different from the second amplitude 15 

quantization set. 

The amplitude quantization set used for reporting the first coefficient is determined according to 

the number of to-be-reported coefficients in the first coefficient, and examples are as follows. 

For example, in response to determining that the number of to-be-reported coefficients in 

the first coefficient is less than the number  of all coefficients in the first coefficient, the 20 

first coefficient is reported according to the first magnitude quantization set. In response to 

determining that the number of to-be-reported coefficients in the first coefficient is equal 
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to the number  of all coefficients in the first coefficient, the first coefficient is reported 

according to the second magnitude quantization set. Where  represents the rank of the 

precoding matrix. 

For another example, in a case where the rank of the precoding matrix is greater than 1, in 

response to determining that the number of to-be-reported coefficients in the first 5 

coefficient is less than the number  of all coefficients in the first coefficient, the first 

coefficient is reported according to the first magnitude quantization set. In response to 

determining that the number of to-be-reported coefficients in the first coefficient is equal 

to the number  of all coefficients in the first coefficient, the first coefficient is reported 

according to the second magnitude quantization set. 10 

For another example, in a case where the rank of the precoding matrix is greater than 1, in 

response to determining that the number of to-be-reported coefficients in the first 

coefficient is less than the predetermined number  in the first coefficient, the first 

coefficient is reported according to the first magnitude quantization set. In response to 

determining that the number of to-be-reported coefficients in the first coefficient is greater 15 

than or equal to the predetermined number  in the first coefficient, the first coefficient is 

reported according to the second magnitude quantization set. Where, β is a parameter 

configured by the base station to the terminal. 

The amplitude quantization set used to report the first coefficient is determined according to the 

number of the to-be-reported coefficient in the first coefficient, so that the resource overhead of 20 

reporting the first coefficient can be flexibly saved, and the accuracy performance of the first 

coefficient can be improved. 

In an embodiment, the specific value of the amplitude indicator of the first coefficient is 

mapped to two candidate amplitude quantization values (where the candidate amplitude 

quantization values refer to possible quantization values). In an embodiment, one amplitude 25 

quantization value of the two candidate amplitude quantization values is indicated by using a 

non-zero bit in a second bitmap; or another amplitude quantization value of the two candidate 

amplitude quantization values is indicated by using a zero bit in a second bitmap. 
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In an embodiment, one amplitude quantization value of the two candidate amplitude 

quantization values is a non-zero value, and another amplitude quantization value of the two 

candidate amplitude quantization values is a zero value. 

For example, a specific value of the amplitude indicator of the first coefficient may be a 

minimum value of the amplitude indicator of the first coefficient. For another example, a 5 

specific value of the amplitude indicator of the first coefficient may be a maximum value of the 

amplitude indicator of the first coefficient. For another example, a specific value of the 

amplitude indicator of the first coefficient may be 0. For another example, a specific value of 

the amplitude indicator of the first coefficient may be determined by a protocol. For another 

example, a specific value of the amplitude indicator of the first coefficient may be configured 10 

by the base station to the terminal. In an embodiment, the non-zero value of the two candidate 

amplitude quantization values may be a smallest non-zero value in the amplitude quantization 

set. Alternatively, the two candidate amplitude quantization values may be the smallest two 

values in the amplitude quantization set. Alternatively, the two candidate amplitude quantization 

values may be the smallest two values in the amplitude quantization set, and one of the values is 15 

the zero value. In an embodiment, a specific value of the amplitude indicator of the first 

coefficient is mapped to two possible quantization values, and a final amplitude quantization 

value of the first coefficient is indicated from the two possible quantization values by using the 

second bitmap; in this way, the number of amplitude quantization values is increased, in 

particular in a case of adding the zero-value element to an amplitude quantization set that does 20 

not originally include the zero value, the accuracy of feeding back the first coefficient may be 

improved without increasing the bit overhead of the magnitude indicator of the first coefficient 

or by increasing only a small resource overhead of the second bitmap relative to the specific 

value of the magnitude indicator, and thus the performance of the feedback precoding matrix is 

improved. 25 

In an embodiment, the specific value of the amplitude indicator of the first coefficient is 

mapped to two possible amplitude quantization values. The phase indicator of the first 

coefficient corresponding to the specific value indicates, in a zero phase, that the amplitude 

quantization value to which the amplitude indicator of the first coefficient is mapped is a zero 

value, and indicates, in a non-zero phase, that the amplitude quantization value to which the 30 

amplitude indicator of the first coefficient is mapped is a non-zero value. 

In an embodiment, one of the two possible amplitude quantization values is a non-zero value, 

and another of two possible amplitude quantization values is a zero value; 
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For example, the specific value of the amplitude indicator of the first coefficient is mapped to 

two possible amplitude quantization values, i.e., s0 and s1, where s0 and s1 are two 

non-negative real numbers. The phase indicator of the first coefficient corresponding to the 

specific value indicates, in a zero phase, that the amplitude quantization value to which the 

amplitude indicator of the first coefficient is mapped is s0, and indicates, in a non-zero phase, 5 

that the amplitude quantization value to which the amplitude indicator of the first coefficient is 

mapped is s1. For another example, a specific value of the amplitude indicator for one 

coefficient u in the first coefficient is 0, the specific value 0 is mapped to two possible 

amplitude quantization values, i.e., s0 and s1, where s0 is zero and s1 is a non-zero real number. 

In response to determining that the phase indicator of the coefficient u indicates zero phase, the 10 

amplitude indicator for u maps to s0; and in response to determining that the phase indicator of 

the coefficient u indicates a non-zero phase, the amplitude indicator of u is mapped to s1. The 

specific value of the amplitude indicator of the first coefficient is mapped to two possible 

magnitude quantization values, a final magnitude quantization value of the first coefficient is 

indicated from the two possible magnitude quantization values by using the phase indicator of 15 

the first coefficient corresponding to the specific value; in this way, the number of amplitude 

quantization values is increased, in particular in a case of adding the zero-value element to an 

amplitude quantization set that does not originally include the zero value, the accuracy of 

feeding back the first coefficient may be improved without increasing the bit overhead of the 

magnitude indicator of the first coefficient, and thus the performance of the feedback precoding 20 

matrix is improved. 

In an embodiment, the phase quantization set, to which the phase indicator of the first 

coefficient is mapped, corresponding to the value is determined according to the value of the 

amplitude indicator of the first coefficient. In response to determining that a value of the 

amplitude indicator of the first coefficient belongs to the first set, the phase indicator of the first 25 

coefficient corresponding to the value is mapped to the first phase quantization set. In response 

to determining that a value of the amplitude indicator of the first coefficient belongs to the 

second set, the phase indicator of the first coefficient is mapped to the second phase 

quantization set. 

In an example, values of the magnitude indicator of the first coefficient are divided into two sets, 30 

i.e., a set A0 and a set A1. The phase quantization sets to which the phase indicator of the first 

coefficient is mapped are a set B0 and a set B1, respectively. In response to determining that the 

value of the amplitude indicator of the first coefficient belongs to the set A0, the phase 
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quantization set corresponding to the phase indicator of the first coefficient is the set B0; and in 

response to determining that the value of the amplitude indicator of the first coefficient belongs 

to the set A1, the phase quantization set corresponding to the phase indicator of the first 

coefficient is the set B1. 

In another example, in response to determining that the value of the amplitude indicator of the 5 

first coefficient belongs to the second set, the value of the amplitude indicator of the first 

coefficient is mapped to two possible amplitude quantization values, and the phase indicator of 

the first coefficient uses the second phase quantization set; and the phase indicator of the first 

coefficient indicates the amplitude quantization value of the first coefficient from two possible 

amplitude quantization values. For example, the value of the amplitude indicator of the first 10 

coefficient is divided into two sets, i.e., a set A0 and a set A1. The phase quantization sets to 

which the phase indicators of the first coefficient are mapped are a set B0 and a set B1, 

respectively. The value of the amplitude indicator of one coefficient u in the first coefficient 

belongs to the set A0, and the amplitude indicator of this coefficient is mapped to two possible 

amplitude quantization values s0 and s1. Correspondingly, the phase indicator of this coefficient 15 

is mapped to the phase quantization value of this coefficient according to the set B0; and the 

value of the phase indicator of this coefficient also indicates for this coefficient whether the 

specific amplitude quantization value is s0 or s1. For example, the value of the phase indicator 

is 0, it is indicated that the amplitude quantization value of this coefficient is s0, otherwise it is 

indicated that the amplitude quantization value of this coefficient is s1. For another example, the 20 

phase quantization value mapped by the phase indicator is 0, it is indicated that the coefficient 

amplitude quantization value is 0, otherwise, the phase quantization value mapped by the phase 

indicator indicates that the amplitude quantization value of the coefficient is non-zero. 

In another example, in response to determining that the value of the amplitude indicator of the 

first coefficient belongs to the second set, the value of the amplitude indicator of the first 25 

coefficient is mapped to two possible amplitude quantization values, and the phase indicator of 

the first coefficient uses the second phase quantization set; and the second bitmap indicates the 

amplitude quantization value of the first coefficient from two possible amplitude quantization 

values. For example, the value of the amplitude indicator of the first coefficient is divided into 

two sets, i.e., a set A0 and a set A1, respectively; the phase quantization set to which the phase 30 

indicator of the first coefficient is mapped has a set B0 and a set B1; a value of the amplitude 

indicator of one coefficient u in the first coefficient belongs to the set A0, and the amplitude 

indicator of this coefficient is mapped to two possible amplitude quantization values s0 and s1. 
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Correspondingly, the phase indicator of this coefficient is mapped to the phase quantization 

value of this coefficient according to the set B0; and the second bitmap indicates for this 

coefficient whether the specific amplitude quantization value is s0 or s1. For example, a value 

of a corresponding bit of the second bitmap is 1, it is indicated that the amplitude quantization 

value of the coefficient is s0, otherwise it is indicated that the amplitude quantization value of 5 

the coefficient is s1. For another example, a value of a corresponding bit of the second bitmap is 

1, it is indicated that the amplitude quantization value of the coefficient is 0; otherwise, the 

phase quantization value to which the phase indicator is mapped indicates that the amplitude 

quantization value of the coefficient is non-zero; or a value of a corresponding bit of the second 

bitmap is 1, it is indicated that the amplitude quantization value of the coefficient is non-zero, 10 

and otherwise, the phase quantization value to which the phase indicator is mapped indicates 

that the coefficient amplitude quantization value is zero. A number of elements in the second 

phase quantization set is less than a number of elements in the first phase quantization set. In 

this way, the quantization value of the amplitude of the first coefficient is increased, thereby 

improving the performance of feeding back the first coefficient, improving the performance of 15 

the feedback precoding matrix, and saving the resource overhead for feeding back the first 

coefficient. 

In an embodiment, in response to determining that the value of the amplitude indicator of the 

first coefficient belongs to the second set, and the phase indicator of the first coefficient is 

mapped to the second phase quantization set, an amplitude quantization value of the first 20 

coefficient is jointly indicated by the amplitude indicator of the first coefficient and the phase 

indicator of the first coefficient. 

In an embodiment, in response to determining that the value of the amplitude indicator of the 

first coefficient belongs to the second set, and the phase indicator of the first coefficient is 

mapped to the second phase quantization set, an amplitude quantization value of the first 25 

coefficient is jointly indicated by the amplitude indicator of the first coefficient and a second 

bitmap. 

In an embodiment, the precoding matrix indicator being indicating R precoding matrices for 

each channel quality indicator (CQI) sub-band is determined according to a number of vectors 

of the second group of vectors, and R is a positive integer. 30 

Where the number of vectors of the second group of vectors refers to the total number of vectors 

contained in the second group of vectors. As described below, a reporting format of one type of 
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PMI is that the reported PMI indicates R precoding matrices for each CQI sub-band, where R is 

a positive integer. In the sense of the frequency domain granularity of the fed back precoding 

matrix, R represents the number of precoding matrix sub-bands included in each CQI sub-band 

or the number of precoding matrix sub-bands included in each CQI sub-band. The value of R is 

configured by the base station, for example, the value of R is configured by the base station to 5 

be 1, and the value of R is configured by the base station to be 2. That is, R has multiple 

candidate values, and the base station selects one configuration from the multiple candidate 

values to the terminal. One method of configuring the value of R is that: the value of R is 

indicated by the value of the number  of vectors of the second group of vectors. For 

example,  of 1 indicates that the value of R is 1. Alternatively, in response to determining 10 

that  is 1, the value of R is 1. For another example,  of 2 indicates that the value of R is 

2. Alternatively, in response to determining that  is 2, the value of R is 2. The value of R is 

determined according to the value of R, so that R matches with R to improve the feedback 

accuracy of the precoding matrix. On the other hand, the additional overhead caused by the 

configuration R is also saved. 15 

In an embodiment, FIG. 3 is a structural block diagram of an information transmission 

apparatus according to an embodiment of the present application. This embodiment applies to a 

first communication node. As shown in FIG. 3, the information transmission apparatus in this 

embodiment includes a receiving module 310 and a reporting module 320. 

The receiving module 310 is configured to receive configuration information of a second 20 

communication node. The reporting module 320 is configured to report channel state 

information to the second communication node according to the configuration information. The 

channel state information includes a precoding matrix indicator, a precoding matrix 

corresponding to the precoding matrix indicator includes a combination of a first coefficient and 

a first group of vectors or a combination of a first coefficient, a first group of vectors and a 25 

second group of vectors. 

In an embodiment, the reporting module 320 includes a first determination unit, a second 

determination unit and a first reporting unit. The first determination unit is configured to 

determine a report condition of a first bitmap, where the first bitmap is configured to indicate a 

to-be-reported coefficient in the first coefficient. The second determination unit is configured to 30 

determine an amplitude quantization set used by the first coefficient according to the report 

condition of the first bitmap. The first reporting unit is configured to report the first coefficient 

to the second communication node according to the amplitude quantization set. 
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In an embodiment, the second determination unit includes one of the following: in response to 

reporting the first bitmap to the second communication node, the amplitude quantization set 

used by the first coefficient is determined as a first amplitude quantization set; or in response to 

not reporting the first bitmap to the second communication node, the amplitude quantization set 

used by the first coefficient is determined as a second amplitude quantization set. 5 

In an embodiment, the reporting module 320 includes a third determination unit, a fourth 

determination unit and a second reporting unit. The third determination unit is configured to 

determine a number of at least one to-be-reported coefficient in the first coefficient. The fourth 

determination unit is configured to determine an amplitude quantization set used by the first 

coefficient according to the number of the at least one to-be-reported coefficient in the first 10 

coefficient. The second reporting unit is configured to report the at least one to-be-reported 

coefficient in the first coefficient to the second communication node according to the amplitude 

quantization set. 

In an embodiment, the fourth determination unit includes one of the following: in response to 

reporting part of coefficients in the first coefficient to the second communication node, the 15 

amplitude quantization set used by the first coefficient is determined as a first amplitude 

quantization set; or in response to reporting all coefficients in the first coefficient, the amplitude 

quantization set used by the first coefficient is determined as a second amplitude quantization 

set. 

In an embodiment, the first amplitude quantization set is different from the second amplitude 20 

quantization set. 

In an embodiment, all elements in the first amplitude quantization set are non-zero values, and 

the second amplitude quantization set includes a zero value. 

In an embodiment, the reporting module 320 includes a mapping unit and a third reporting unit. 

The mapping unit is configured to map a specific value of an amplitude indicator of the first 25 

coefficient to two candidate amplitude quantization values. The third reporting unit is 

configured to report the first coefficient to the second communication node according to the two 

candidate amplitude quantization values. 

In an embodiment, one amplitude quantization value of the two candidate amplitude 

quantization values is indicated by using a non-zero bit in a second bitmap; or another 30 
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amplitude quantization value of the two candidate amplitude quantization values is indicated by 

using a zero bit in a second bitmap. 

In an embodiment, a phase indicator of the first coefficient corresponding to the specific value 

includes one of a zero phase or a non-zero phase; a candidate amplitude quantization value, to 

which the amplitude indicator of the first coefficient indicated by the zero phase is mapped, is a 5 

zero value; and a candidate amplitude quantization value, to which the amplitude indicator of 

the first coefficient indicated by the non-zero phase is mapped, is a non- zero value. 

In an embodiment, one amplitude quantization value of the two candidate amplitude 

quantization values is a non-zero value, and another amplitude quantization value of the two 

candidate amplitude quantization values is a zero value. 10 

In an embodiment, the reporting module 320 includes a fifth determination unit and a fourth 

reporting unit. The fifth determination unit is configured to determine, according to a value of 

an amplitude indicator of the first coefficient, a phase quantization set, to which a phase 

indicator of the first coefficient is mapped, corresponding to the value. The fourth reporting unit 

is configured to report the first coefficient to the second communication node according to the 15 

phase quantization set 

In an embodiment, the fifth determination unit includes one of the following: in response to 

determining that the value of the amplitude indicator of the first coefficient belongs to a first set, 

the phase quantization set, to which the phase indicator of the first coefficient is mapped, 

corresponding to the value is determined as a first phase quantization set; or in response to 20 

determining that the value of the amplitude indicator of the first coefficient belongs to a second 

set, the phase quantization set, to which the phase indicator of the first coefficient is mapped, 

corresponding to the value is determined as a second phase quantization set. 

In an embodiment, in response to determining that the value of the amplitude indicator of the 

first coefficient belongs to the second set, and the phase indicator of the first coefficient is 25 

mapped to the second phase quantization set, an amplitude quantization value of the first 

coefficient is jointly indicated by the amplitude indicator of the first coefficient and the phase 

indicator of the first coefficient. 

In an embodiment, in response to determining that the value of the amplitude indicator of the 

first coefficient belongs to the second set, and the phase indicator of the first coefficient is 30 
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mapped to the second phase quantization set, an amplitude quantization value of the first 

coefficient id jointly indicated by the amplitude indicator of the first coefficient and a second 

bitmap. 

In an embodiment, the precoding matrix indicator being indicating R precoding matrices for 

each channel quality indicator (CQI) sub-band is determined according to a number of vectors 5 

of the second group of vectors, and R is a positive integer. 

In an embodiment, the number of vectors of the second group of vectors is 1, which indicates 

that R is 1. 

The information transmission apparatus provided by this embodiment is configured to 

implement the information transmission method applied to the first communication node in the 10 

embodiment shown in FIG. 1. The implementation principles and technical effects of the 

information transmission apparatus provided by this embodiment are similar to those of the 

information transmission method, and details are not described herein. 

In an embodiment, FIG. 4 is a structural block diagram of another information transmission 

apparatus according to an embodiment of the present application. This embodiment applies to a 15 

first communication node. As shown in FIG. 4, the information transmission apparatus in this 

embodiment includes a determination module 410 and a sending module 420. 

The determination module 410 is configured to determine configuration information. The 

sending module 420 is configured to send the configuration information to a first 

communication node so that the first communication node reports channel state information 20 

according to the configuration information. The channel state information includes a precoding 

matrix indicator, a precoding matrix corresponding to the precoding matrix indicator includes a 

combination of a first coefficient and a first group of vectors or a combination of a first 

coefficient, a first group of vectors and a second group of vectors. 

The information transmission apparatus provided by this embodiment is configured to 25 

implement the information transmission method applied to the second communication node in 

the embodiment shown in FIG. 2. The implementation principles and technical effects of the 

information transmission apparatus provided by this embodiment are similar to those of the 

information transmission method, and details are not described herein. 
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FIG. 5 is a schematic structural diagram of a communication device according to an 

embodiment of the present application. As shown in FIG. 5, the communication device provided 

in the present application includes a processor 510, a memory 520, and a communication 

module 530. A number of processors 510 in the device may be one or more, such as one 

processor 510 in FIG. 5. A number of memories 520 in the device may be one or more, such as 5 

one memory 520 in FIG. 5. The processor 510, the memory 520 and the communication module 

530 of the device may be connected via a bus or otherwise, such as via a bus in FIG. 5. In this 

embodiment, the device may be a first communication node, for example, the first 

communication node may be a terminal side (such as, a user equipment). 

The memory 520, as a computer-readable storage medium, may be configured to store a 10 

software program, a computer-executable program, and a module, such as a program 

instruction/a module (such as the receiving module 310 and the reporting module 320 in the 

information transmission apparatus) corresponding to the device of any of the embodiments of 

the present application. The memory 520 may include a storage program region and a storage 

data region, the storage program region may store an operating system, an application program 15 

required for at least one function, and the storage data region may store data created according 

to use of the device, etc. Moreover, the memory 520 may include a high speed random access 

memory, and may also include a non-volatile memory such as at least one magnetic disk storage 

device, flash memory device, or other non-volatile solid state storage device. In some instances, 

the memory 520 may further include a memory remotely disposed with respect to the processor 20 

510, and the remote memory may be connected to the device over a network. Instances of such 

networks include, but are not limited to, an Internet, an intranet, a local area network, a mobile 

communication network, and combinations thereof. 

The communication module 530 is configured to perform a communication interaction between 

the first communication node and the second communication node. 25 

In a case where the communication device is the first communication node, the above-described 

device may be configured to perform the information transmission method applied to the first 

communication node provided in any of the above-described embodiments, and has 

corresponding functions and effects. 

In a case where the communication device is the second communication node, the 30 

above-described device may be configured to perform the information transmission method 

applied to the second communication node provided in any of the above-described 
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embodiments, and has corresponding functions and effects. 

An embodiment of the present application further provides a storage medium including a 

computer-executable instruction. The computer-executable instruction is configured to, when 

executed by a computer processor, perform the information transmission method applied to the 

first communication node. The method includes that: configuration information of a second 5 

communication node is received; and channel state information is reported to the second 

communication node according to the configuration information. The channel state information 

includes a precoding matrix indicator, a precoding matrix corresponding to the precoding matrix 

indicator includes a combination of a first coefficient and a first group of vectors or a 

combination of a first coefficient, a first group of vectors and a second group of vectors. 10 

An embodiment of the present application further provides a storage medium including a 

computer-executable instruction. The computer-executable instruction is configured to, when 

executed by a computer processor, perform the information transmission method applied to the 

second communication node. The method includes that: configuration information is determined; 

the configuration information is sent to a first communication node so that the first 15 

communication node reports channel state information according to the configuration 

information. The channel state information includes a precoding matrix indicator, a precoding 

matrix corresponding to the precoding matrix indicator includes a combination of a first 

coefficient and a first group of vectors or a combination of a first coefficient, a first group of 

vectors and a second group of vectors. 20 

It should be understood by those skilled in the art that the term ''user equipment'' covers any 

suitable type of wireless user equipment, such as a mobile phone, a portable data processing 

apparatus, a portable web browser or a vehicle-mounted mobile station. 

In general, various embodiments of the present application may be implemented in hardware or 

special purpose circuits, software, logic or any combination thereof. For example, some aspects 25 

may be implemented in hardware, while other aspects may be implemented in firmware or 

software which may be executed by a controller, microprocessor or other computing apparatus, 

although the present application is not limited thereto. 

The embodiments of the present application may be implemented by a data processor of a 

mobile apparatus executing computer program instructions, for example in a processor entity, or 30 

by hardware, or by a combination of software and hardware. The computer program instructions 
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may be assembler instructions, instruction set architecture (ISA) instructions, machine 

instructions, machine-related instructions, microcode, firmware instructions, state setting data, 

or source or object codes written in any combination of one or more programming languages. 

Any block diagram of the logic flow in the accompanying drawings of the present application 

may represent program processes, or may represent interconnected logic circuits, modules, and 5 

functions, or may represent a combination of program processes and logic circuits, modules, 

and functions. The computer program may be stored on a memory. The memory may be of any 

type suitable for the local technical environment and may be implemented using any suitable 

data storage technology, such as, but not limited to, a read-only memory (ROM), a random 

access memory (RAM), an optical memory device and system (digital versatile disc (DVD) or 10 

compact disk (CD)), and the like. Computer-readable media may include non-instantaneous 

storage media. Data processors may be of any type suitable for the local technical environment, 

such as, but not limited to, general-purpose computers, specialized computers, microprocessors, 

digital signal processors (DSP), application specific integrated circuits (ASIC), 

field-programmable gate array (FPGA)), and processors based on multi-core processor 15 

architectures. 
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CLAIMS 

1. An information transmission method, applied to a first communication node, comprising: 

receiving configuration information of a second communication node; and 

reporting channel state information to the second communication node according to the 

configuration information; 5 

wherein the channel state information comprises a precoding matrix indicator, a precoding 

matrix corresponding to the precoding matrix indicator comprises a combination of a first 

coefficient and a first group of vectors or a combination of a first coefficient, a first group of 

vectors and a second group of vectors. 

2. The method of claim 1, wherein reporting the channel state information to the second 10 
communication node according to the configuration information comprises: 

determining a report condition of a first bitmap, wherein the first bitmap is configured to 

indicate a coefficient needing to be reported in the first coefficient; 

determining an amplitude quantization set used by the first coefficient according to the 

report condition of the first bitmap; and 15 

reporting the first coefficient to the second communication node according to the amplitude 

quantization set. 

3. The method of claim 2, wherein determining the amplitude quantization set used by the first 

coefficient according to the report condition of the first bitmap comprises one of: 

in response to reporting the first bitmap to the second communication node, determining the 20 
amplitude quantization set used by the first coefficient as a first amplitude quantization set; or 

in response to not reporting the first bitmap to the second communication node, 

determining the amplitude quantization set used by the first coefficient as a second amplitude 

quantization set. 

4. The method of claim 1, wherein reporting the channel state information to the second 25 
communication node according to the configuration information comprises: 

determining a number of at least one to-be-reported coefficient in the first coefficient; 
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determining an amplitude quantization set used by the first coefficient according to the 

number of the at least one to-be-reported coefficient in the first coefficient; and 

reporting the at least one to-be-reported coefficient in the first coefficient to the second 

communication node according to the amplitude quantization set. 

5. The method of claim 4, wherein determining the amplitude quantization set used by the first 5 
coefficient according to the number of coefficients needing to be reported in the first coefficient 

comprises one of: 

in response to reporting part of coefficients in the first coefficient to the second 

communication node, determining the amplitude quantization set used by the first coefficient as 

a first amplitude quantization set; or 10 

in response to reporting all coefficients in the first coefficient, determining the amplitude 

quantization set used by the first coefficient as a second amplitude quantization set. 

6. The method of claim 3 or 5, wherein the first amplitude quantization set is different from the 

second amplitude quantization set. 

7. The method of claim 3 or 5, wherein all elements in the first amplitude quantization set are 15 
non-zero values, and the second amplitude quantization set comprises a zero value. 

8. The method of claim 1, wherein reporting the channel state information to the second 

communication node according to the configuration information comprises: 

mapping a specific value of an amplitude indicator of the first coefficient to two candidate 

amplitude quantization values; and 20 

reporting the first coefficient to the second communication node according to the two 

candidate amplitude quantization values. 

9. The method of claim 8, wherein one amplitude quantization value of the two candidate 

amplitude quantization values is indicated by using a non-zero bit in a second bitmap; or 

another amplitude quantization value of the two candidate amplitude quantization values is 25 
indicated by using a zero bit in a second bitmap. 

10. The method of claim 8, wherein,  

a phase indicator of the first coefficient corresponding to the specific value comprises one of a 

zero phase or a non-zero phase; 
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a candidate amplitude quantization value, to which the amplitude indicator of the first 

coefficient indicated by the zero phase is mapped, is a zero value; and 

a candidate amplitude quantization value, to which the amplitude indicator of the first 

coefficient indicated by the non-zero phase is mapped, is a non- zero value. 

11. The method of any one of claims 8 to 10, wherein one amplitude quantization value of the 5 
two candidate amplitude quantization values is a non-zero value, and another amplitude 

quantization value of the two candidate amplitude quantization values is a zero value. 

12. The method of claim 1, wherein reporting the channel state information to the second 

communication node according to the configuration information comprises: 

according to a value of an amplitude indicator of the first coefficient, determining a phase 10 
quantization set, to which a phase indicator of the first coefficient is mapped, corresponding to 

the value; and 

reporting the first coefficient to the second communication node according to the phase 

quantization set. 

13. The method of claim 12, wherein according to the value of the amplitude indicator of the 15 
first coefficient, determining the phase quantization set, to which the phase indicator of the first 

coefficient is mapped, corresponding to the value comprises one of: 

in response to determining that the value of the amplitude indicator of the first coefficient 

belongs to a first set, determining the phase quantization set, to which the phase indicator of the 

first coefficient is mapped, corresponding to the value as a first phase quantization set; or 20 

in response to determining that the value of the amplitude indicator of the first coefficient 

belongs to a second set, determining the phase quantization set, to which the phase indicator of 

the first coefficient is mapped, corresponding to the value as a second phase quantization set. 

14. The method of claim 13, wherein in response to determining that the value of the amplitude 

indicator of the first coefficient belongs to the second set, and the phase indicator of the first 25 
coefficient is mapped to the second phase quantization set, jointly indicating an amplitude 

quantization value of the first coefficient by the amplitude indicator of the first coefficient and 

the phase indicator of the first coefficient. 

15. The method of claim 13, wherein in response to determining that the value of the amplitude 

indicator of the first coefficient belongs to the second set, and the phase indicator of the first 30 
coefficient is mapped to the second phase quantization set, jointly indicating an amplitude 
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quantization value of the first coefficient by the amplitude indicator of the first coefficient and a 

second bitmap. 

16. The method of claim 1, wherein the precoding matrix indicator being indicating R precoding 

matrices for each channel quality indicator, CQI, sub-band is determined according to a number 

of vectors of the second group of vectors, and R is a positive integer. 5 

17. The method of claim 16, wherein the number of vectors of the second group of vectors is 1, 

which indicates that R is 1. 

18. An information transmission method, applied to a second communication node, comprising: 

determining configuration information; and 

sending the configuration information to a first communication node so that the first 10 
communication node reports channel state information according to the configuration 

information; 

wherein the channel state information comprises a precoding matrix indicator, a precoding 

matrix corresponding to the precoding matrix indicator comprises a combination of a first 

coefficient and a first group of vectors or a combination of a first coefficient, a first group of 15 
vectors and a second group of vectors. 

19. A communication device, comprising a communication module, a memory, and at least one 

processor, wherein the communication module is configured to perform a communication 

interaction between a first communication node and a second communication node, the memory 

is configured to store at least one program, and the at least one program, when executed by the 20 
at least one processor, causes the at least one processor to implement the method of any one of 

claims 1 to 18. 

20. A storage medium, storing a computer program, wherein the computer program, when 

executed by a processor, implements the method of any one of claims 1 to 18. 

 25 

 


