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(57) Abstract: A signal transmission method and an associated device. The method comprises: a first network device receives 
signals of M antenna ports sent by a second network device, where M is a positive integer; the first network device feeds 
back first in-formation of N antenna ports in the M antenna ports according to a first rule, where N is an integer smaller 
than or equal to M, and the first rule is at least one of antenna associated information, SNR, channel capacity, throughput, 
an SU (single-user)/MU (multiuser) transmission manner, a transmission mode, codebook information and a data packet 
size. The present invention performs the optimum antenna configuration according to at least one of antenna associated 
information, SNR, channel capacity, throughput, an SU/MU transmission manner, a transmission mode, codebook 
information or a data packet size and carries out more effective antenna selection.  
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Signal Transmitting Method nd Related Device 

 

Technical Field 

The present invention relates to the field of communication technologies, and in 

particular, to a signal transmitting method and a related device. 5 

 

Background 

By means of combination of transmit beamforming (Beam Forming, BF)/precoding and 

receiving, multiple-input multiple-output (Multiple-Input Multiple-Output, MIMO) 

wireless system can achieve diversity and array gains. A typical system using BF or 10 

precoding may generally be represented as: 

y=HVs+n 

y is a received signal vector, H is a channel matrix, V is a precoding matrix, s is a 

transmit symbol vector, and n is measurement noise. Optimal precoding generally 

requires a transmitter to fully know channel state information (CHannel State 15 

Information, CSI). A common method is that a user equipment quantifies instantaneous 

CSI and feeds quantified instantaneous CSI back to a base station device. CSI 

information fed back by an existing LTE R8 system includes a rank indication (RI), a 

precoding matrix indication (PMI), channel quality indication (CQI) information, and 

the like, where the RI and the PMI respectively indicate a quantity of used layers and a 20 

precoding matrix. 

At present, to further improve the total throughput and the average throughput of cell 

users, a three-dimensional (3Dimensions, 3D) multi-antenna technology such as a 

dynamic 3D beamforming technology is used. However, in an existing cellular system, 

a beam at a transmit end of a base station can be adjusted only in a horizontal dimension, 25 

and a downtilt angle is fixed in a vertical dimension for each user. Therefore, various 

beamforming/precoding technologies and the like are based on horizontal dimension 

channel information. In fact, because a channel is 3D, a method for fixing a downtilt 

angle often cannot optimize the throughput of the system. Therefore, antenna ports 

corresponding to different downtilt angles may be formed on a 3D antenna by using 30 

different drive networks, that is, different antenna ports have different antenna patterns. 

In addition, with evolution of high-frequency technologies, a massive MIMO 

technology is introduced. Massive MIMO uses large-scale antennas, and channel 
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characteristics between different antennas are not completely the same. 

In conclusion, there is a need for a more effective antenna selection method in a 3D 

multi-antenna or large-scale antenna technology. 

 

Summary 5 

Embodiments of the present invention provide a signal transmitting method and a 

related device, to perform more effective antenna selection. 

According to a first aspect, a signal transmitting method is provided, including: 

receiving, by a first network device, signals of M antenna ports transmitted by a second 

network device, where M is a positive integer; and 10 

feeding back, by the first network device, first information of N antenna ports in the M 

antenna ports according to a first criterion, 

N being an integer less than or equal to M, and the first criterion being at least one of 

antenna-related information, an SNR, a channel capacity, throughput, an SU (single 

user)/MU (multi user) transmission manner, a transmission mode, codebook 15 

information, and a packet size. 

In a first possible implementation, the first criterion is antenna-related information; and 

the feeding back, by the first network device, first information of N antenna ports in the 

M antenna ports according to a first criterion specifically is: 

performing, by the first network device, cell selection based on measured antenna-20 

related information of the M antenna ports, where the M antenna ports correspond to at 

least two cells or two transmission nodes, and each of the cells or transmission nodes 

corresponds to at least two antenna ports. 

With reference to the first possible implementation of the first aspect, in a second 

possible implementation, the performing, by the first network device, cell selection 25 

based on measured antenna-related information of the M antenna ports specifically is: 

selecting, by the first network device, the N antenna ports based on a comparison result 

of the measured antenna-related information of the M antenna ports and a first 

threshold, obtaining the first information of the N antenna ports, and feeding back the 

first information. 30 

With reference to the first aspect, in a third possible implementation, the first criterion 

is a signal-to-noise ratio SNR; and the feeding back, by the first network device, first 

information of N antenna ports in the M antenna ports according to a first criterion 
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specifically is: 

selecting, by the first network device from the M antenna ports, N antenna ports that 

enable an SNR after beamforming or transmit diversity 

to be less than or equal to or greater than or equal to a second threshold and that have a 

minimum quantity in antenna port combinations, obtaining first information of the N 5 

antenna ports, and feeding back the first information. 

With reference to the first aspect, in a fourth possible implementation, the first criterion 

is a channel capacity; and 

the feeding back, by the first network device, first information of N antenna ports in the 

M antenna ports according to a first criterion specifically is: 10 

selecting, by the first network device from the M antenna ports, N antenna ports that 

enable the channel capacity to be less than or equal to or greater than or equal to a third 

threshold and that have a minimum quantity in antenna port combinations, obtaining 

first information of the N antenna ports, and feeding back the first information. 

With reference to the first aspect, in a fifth possible implementation, the first criterion 15 

is throughput; and 

the feeding back, by the first network device, first information of N antenna ports in the 

M antenna ports according to a first criterion specifically is: 

selecting, by the first network device from the M antenna ports, N antenna ports that 

enable the throughput 20 

to be less than or equal to or greater than or equal to a fourth threshold and that have a 

minimum quantity in antenna port combinations, obtaining first information of the N 

antenna ports, and feeding back the first information. 

With reference to the first aspect, in a sixth possible implementation, the first criterion 

is an SU/MU transmission manner; and 25 

the feeding back, by the first network device, first information of N antenna ports in the 

M antenna ports according to a first criterion specifically is: 

selecting, by the first network device from the M antenna ports, a first group of antenna 

ports with optimal SU transmission, the first group of antenna ports including N1 

antenna ports, obtaining first information of the N1 antenna ports, and feeding back the 30 

first information; and/or 

selecting, by the first network device from the M antenna ports, a second group of 

antenna ports with optimal MU transmission, the second group of antenna ports 
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including N2 antenna ports, obtaining first information of the N2 antenna ports, and 

feeding back the first information. 

With reference to the first aspect, in a seventh possible implementation, the first 

criterion is a transmission mode; and the feeding back, by the first network device, first 

information of N antenna ports in the M antenna ports according to a first criterion 5 

specifically is: 

selecting, by the first network device from the M antenna ports, an optimal first group 

of antenna ports whose transmission mode is transmit diversity transmission, the first 

group of antenna ports including N1 antenna ports, obtaining first information of the 

N1 antenna ports, and feeding back the first information; and/or 10 

selecting, by the first network device from the M antenna ports, an optimal second 

group of antenna ports whose transmission mode is beamforming transmission, the first 

group of antenna ports including N2 antenna ports, obtaining first information of the 

N2 antenna ports, and feeding back the first information; and/or 

selecting, by the first network device from the M antenna ports, an optimal third group 15 

of antenna ports whose transmission mode is spatial multiplexing transmission, the third 

group of antenna ports including N3 antenna ports, obtaining first information of the 

N3 antenna ports, and feeding back the first information. 

With reference to the first aspect, in an eighth possible implementation, the first 

criterion is codebook information; and 20 

the feeding back, by the first network device, first information of N antenna ports in the 

M antenna ports according to a first criterion specifically is: 

selecting, by the first network device from the M antenna ports, N antenna ports that 

use first codebook information corresponding to the N antenna ports and that have 

optimal transmission performance, obtaining first information of the N antenna ports, 25 

and feeding back the first information. 

With reference to the first aspect, in a ninth possible implementation, the first criterion 

is codebook information; and 

the feeding back, by the first network device, first information of N antenna ports in the 

M antenna ports according to a first criterion specifically is: 30 

selecting, by the first network device from the M antenna ports, N antenna ports that 

obtain optimal average information transmission performance through polling of all 

code words in a first codebook, obtaining first information of the N antenna ports, and 
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feeding back the first information. 

With reference to the first aspect, in a tenth possible implementation, the first criterion 

is codebook information; and 

the feeding back, by the first network device, first information of N antenna ports in the 

M antenna ports according to a first criterion specifically is: 5 

selecting, by the first network device from the M antenna ports, N antenna ports that 

obtain optimal best information transmission performance through polling of all code 

words in a first codebook, obtaining first information of the N antenna ports, and 

feeding back the first information. 

With reference to the first aspect, in an eleventh possible implementation, the first 10 

criterion is packet information; and 

the feeding back, by the first network device, first information of N antenna ports in the 

M antenna ports according to a first criterion specifically is: 

selecting, by the first network device from the M antenna ports, N antenna ports that 

transmit first packets with optimal transmission performance, obtaining first 15 

information of the N antenna ports, and feeding back the first information; and/or 

selecting, by the first network device from the M antenna ports, a minimum quantity of 

N antenna ports that transmit first packets, obtaining first information of the N antenna 

ports, and feeding back the first information; and/or 

selecting, by the first network device from the M antenna ports, a minimum quantity of 20 

N antenna ports that meet a specific performance requirement when transmitting first 

packets, obtaining first information of the N antenna ports, and feeding back the first 

information. 

With reference to the first aspect, the first possible implementation of the first aspect, 

the second possible implementation of the first aspect, the third possible 25 

implementation of the first aspect, the fourth possible implementation of the first aspect, 

the fifth possible implementation of the first aspect, the sixth possible implementation 

of the first aspect, the seventh possible implementation of the first aspect, the eighth 

possible implementation of the first aspect, the ninth possible implementation of the 

first aspect, the tenth possible implementation of the first aspect, or the eleventh 30 

possible implementation of the first aspect, in a twelfth possible implementation, the 

first criterion or the first threshold, the second threshold, the third threshold, and the 

fourth threshold are configured by the second network device by using broadcast 
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information, higher layer signaling, or dynamic signaling. 

With reference to the first aspect, the first possible implementation of the first aspect, 

the second possible implementation of the first aspect, the third possible 

implementation of the first aspect, the fourth possible implementation of the first aspect, 

the fifth possible implementation of the first aspect, the sixth possible implementation 5 

of the first aspect, the seventh possible implementation of the first aspect, the eighth 

possible implementation of the first aspect, the ninth possible implementation of the 

first aspect, the tenth possible implementation of the first aspect, the eleventh possible 

implementation of the first aspect, or the twelfth possible implementation of the first 

aspect, in a thirteenth possible implementation, the M antenna ports correspond to X 10 

channel state information processes CSI processes, and the N antenna ports correspond 

to one CSI process in the X CSI processes, where X is a positive integer. 

With reference to the first aspect, the first possible implementation of the first aspect, 

the second possible implementation of the first aspect, the third possible 

implementation of the first aspect, the fourth possible implementation of the first aspect, 15 

the fifth possible implementation of the first aspect, the sixth possible implementation 

of the first aspect, the seventh possible implementation of the first aspect, the eighth 

possible implementation of the first aspect, the ninth possible implementation of the 

first aspect, the tenth possible implementation of the first aspect, the eleventh possible 

implementation of the first aspect, the twelfth possible implementation of the first 20 

aspect, or the thirteenth possible implementation of the first aspect, in a fourteenth 

possible implementation, the first information includes antenna-related information, 

channel state information CSI corresponding to the N antenna ports, or index 

information of the N antenna ports. 

According to a second aspect, a signal transmitting method is provided, including: 25 

transmitting, by a second network device, signals of M antenna ports to a first network 

device, where M is a positive integer; and 

receiving, by the second network device, first information of N antenna ports in the M 

antenna ports that is fed back by the first network device according to a first criterion, 

N being an integer less than or equal to M, and the first criterion being at least one of 30 

antenna-related information, an SNR, a channel capacity, throughput, an SU (single 

user)/MU (multi user) transmission manner, a transmission mode, codebook 

information, and a packet size. 
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In a first possible implementation, the first criterion includes antenna-related 

information; and 

the method further includes: 

determining, by the second network device, the N antenna ports as selected antenna 

ports based on the antenna-related information. 5 

With reference to the second aspect, in a second possible implementation, the first 

information includes channel state information CSI corresponding to the N antenna 

ports or index information of the N antenna ports. 

With reference to the second aspect, the first possible implementation of the second 

aspect, or the second possible implementation of the second aspect, in a third possible 10 

implementation, the second network device configures the first criterion, a first 

threshold, a second threshold, a third threshold, or a fourth threshold by using broadcast 

information, higher layer signaling, or dynamic signaling. 

According to a third aspect, a first network device is provided, including: 

a receiving unit, configured to receive signals of M antenna ports transmitted by a 15 

second network device, where M is a positive integer; and 

a feedback unit, configured to feed back first information of N antenna ports in the M 

antenna ports according to a first criterion, N being an integer less than or equal to M, 

and the first criterion being at least one of antenna-related information, an SNR, a 

channel capacity, throughput, an SU (single user)/MU (multi user) transmission 20 

manner, a transmission mode, codebook information, and a packet size. 

In a first possible implementation, the first criterion is antenna-related information; and 

the feedback unit is specifically configured to: 

perform cell selection based on measured antenna-related information of the M antenna 

ports, where the M antenna ports correspond to at least two cells or two transmission 25 

nodes, and each of the cells or transmission nodes corresponds to at least two antenna 

ports. 

With reference to the first possible implementation of the third aspect, in a second 

possible implementation, that the feedback unit performs the step of performing cell 

selection based on the measured antenna-related information of the M antenna ports 30 

specifically is: 

selecting, by the first network device, the N antenna ports based on a comparison result 

of the measured antenna-related information of the M antenna ports and a first 
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threshold, obtaining the first information of the N antenna ports, and feeding back the 

first information. 

With reference to the third aspect, in a third possible implementation, the first criterion 

is a signal-to-noise ratio SNR; and 

the feedback unit is specifically configured to: 5 

select, from the M antenna ports, N antenna ports that enable an SNR after beamforming 

or transmit diversity to be less than or equal to or greater than or equal to a second 

threshold and that have a minimum quantity in antenna port combinations, obtain first 

information of the N antenna ports, and feed back the first information. 

With reference to the third aspect, in a fourth possible implementation, the first criterion 10 

is a channel capacity; and 

the feedback unit is specifically configured to: 

select, from the M antenna ports, N antenna ports that enable the channel capacity to be 

less than or equal to or greater than or equal to a third threshold and that have a 

minimum quantity in antenna port combinations, obtain first information of the N 15 

antenna ports, and feed back the first information. 

With reference to the third aspect, in a fifth possible implementation, the first criterion 

is throughput; and 

the feedback unit is specifically configured to: 

select, from the M antenna ports, N antenna ports that enable the throughput to be less 20 

than or equal to or greater than or equal to a fourth threshold and that have a minimum 

quantity in antenna port combinations, obtain first information of the N antenna ports, 

and feed back the first information. 

With reference to the third aspect, in a sixth possible implementation, the first criterion 

is an SU/MU transmission manner; and 25 

the feedback unit is specifically configured to: 

select, from the M antenna ports, a first group of antenna ports with optimal SU 

transmission, the first group of antenna ports including N1 antenna ports, obtain first 

information of the N1 antenna ports, and feed back the first information; and/or 

select, from the M antenna ports, a second group of antenna ports with optimal MU 30 

transmission, the second group of antenna ports including N2 antenna ports, obtain first 

information of the N2 antenna ports, and feed back the first information. 

With reference to the third aspect, in a seventh possible implementation, the first 
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criterion is a transmission mode; and 

the feedback unit is specifically configured to: 

select, from the M antenna ports, an optimal first group of antenna ports whose 

transmission mode is transmit diversity transmission, the first group of antenna ports 

including N1 antenna ports, obtain first information of the N1 antenna ports, and feed 5 

back the first information; and/or 

select, from the M antenna ports, an optimal second group of antenna ports whose 

transmission mode is beamforming transmission, the first group of antenna ports 

including N2 antenna ports, obtain first information of the N2 antenna ports, and feed 

back the first information; and/or 10 

select, from the M antenna ports, an optimal third group of antenna ports whose 

transmission mode is spatial multiplexing transmission, the third group of antenna ports 

including N3 antenna ports, obtain first information of the N3 antenna ports, and feed 

back the first information. 

With reference to the third aspect, in an eighth possible implementation, the first 15 

criterion is codebook information; and 

the feedback unit is specifically configured to: 

select, from the M antenna ports, N antenna ports that use first codebook information 

corresponding to the N antenna ports and that have optimal transmission performance, 

obtain first information of the N antenna ports, and feed back the first information. 20 

With reference to the third aspect, in a ninth possible implementation, the first criterion 

is codebook information; and 

the feedback unit is specifically configured to: 

select, from the M antenna ports, N antenna ports that obtain optimal average 

information transmission performance through polling of all code words in a first 25 

codebook, obtain first information of the N antenna ports, and feed back the first 

information. 

With reference to the third aspect, in a tenth possible implementation, the first criterion 

is codebook information; and 

the feedback unit is specifically configured to: 30 

select, from the M antenna ports, N antenna ports that obtain optimal best information 

transmission performance through polling of all code words in a first codebook, obtain 

first information of the N antenna ports, and feed back the first information. 
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With reference to the third aspect, in an eleventh possible implementation, the first 

criterion is packet information; and 

the feedback unit is specifically configured to: 

select, from the M antenna ports, N antenna ports that transmit first packets with optimal 

transmission performance, obtain first information of the N antenna ports, and feed back 5 

the first information; and/or 

select, from the M antenna ports, a minimum quantity of N antenna ports that transmit 

first packets, obtain first information of the N antenna ports, and feed back the first 

information; and/or 

select, by the first network device from the M antenna ports, a minimum quantity of N 10 

antenna ports that meet a specific performance requirement when transmitting first 

packets, obtain first information of the N antenna ports, and feed back the first 

information. 

With reference to the third aspect, the first possible implementation of the third aspect, 

the second possible implementation of the third aspect, the third possible 15 

implementation of the third aspect, the fourth possible implementation of the third 

aspect, the fifth possible implementation of the third aspect, the sixth possible 

implementation of the third aspect, the seventh possible implementation of the third 

aspect, the eighth possible implementation of the third aspect, the ninth possible 

implementation of the third aspect, the tenth possible implementation of the third 20 

aspect, or the eleventh possible implementation of the third aspect, in a twelfth possible 

implementation, the first criterion or the first threshold, the second threshold, the third 

threshold, and the fourth threshold are configured by the second network device by 

using broadcast information, higher layer signaling, or dynamic signaling. 

With reference to the third aspect, the first possible implementation of the third aspect, 25 

the second possible implementation of the third aspect, the third possible 

implementation of the third aspect, the fourth possible implementation of the third 

aspect, the fifth possible implementation of the third aspect, the sixth possible 

implementation of the third aspect, the seventh possible implementation of the third 

aspect, the eighth possible implementation of the third aspect, the ninth possible 30 

implementation of the third aspect, the tenth possible implementation of the third 

aspect, the eleventh possible implementation of the third aspect, or the twelfth possible 

implementation of the third aspect, in a thirteenth possible implementation, the M 
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antenna ports correspond to X channel state information processes CSI processes, and 

the N antenna ports correspond to one CSI process in the X CSI processes, where X 

is a positive integer. 

With reference to the third aspect, the first possible implementation of the third aspect, 

the second possible implementation of the third aspect, the third possible 5 

implementation of the third aspect, the fourth possible implementation of the third 

aspect, the fifth possible implementation of the third aspect, the sixth possible 

implementation of the third aspect, the seventh possible implementation of the third 

aspect, the eighth possible implementation of the third aspect, the ninth possible 

implementation of the third aspect, the tenth possible implementation of the third 10 

aspect, the eleventh possible implementation of the third aspect, the twelfth possible 

implementation of the third aspect, or the thirteenth possible implementation of the third 

aspect, in a fourteenth possible implementation, the first information includes antenna-

related information, channel state information CSI corresponding to the N antenna 

ports, or index information of the N antenna ports. 15 

According to a fourth aspect, a second network device is provided, including: 

a transmitting unit, configured to transmit signals of M antenna ports to a first network 

device, where M is a positive integer; and 

a receiving unit, configured to receive first information of N antenna ports in the M 

antenna ports that is fed back by the first network device according to a first criterion, 20 

N being an integer less than or equal to M, and the first criterion being at least one of 

antenna-related information, an SNR, a channel capacity, throughput, an SU (single 

user)/MU (multi user) transmission manner, a transmission mode, codebook 

information, and a packet size. 

In a first possible implementation, the first criterion includes antenna-related 25 

information; and 

the second network device further includes: 

a determining unit, configured to determine the N antenna ports as selected antenna 

ports based on the antenna-related information. 

With reference to the fourth aspect, in a second possible implementation, the first 30 

information includes channel state information CSI corresponding to the N antenna 

ports or index information of the N antenna ports. 

With reference to the fourth aspect, the first possible implementation of the fourth 
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aspect, or the second possible implementation of the fourth aspect, in a fifth possible 

implementation, the transmitting unit is further configured to configure the first 

criterion, a first threshold, a second threshold, a third threshold, or a fourth threshold 

by using broadcast information, higher layer signaling, or dynamic signaling. 

According to a fifth aspect, a first network device is provided, including: a receiver and 5 

a transmitter, where 

the receiver is configured to receive signals of M antenna ports transmitted by a second 

network device, where M is a positive integer; and 

a transmitter is configured to feed back first information of N antenna ports in the M 

antenna ports according to a first criterion, N being an integer less than or equal to M, 10 

and the first criterion being at least one of antenna-related information, an SNR, a 

channel capacity, throughput, an SU (single user)/MU (multi user) transmission 

manner, a transmission mode, codebook information, and a packet size. 

In a first possible implementation, the first criterion is antenna-related information; and 

that the transmitter performs the step of feeding back first information of N antenna 15 

ports in the M antenna ports according to a first criterion specifically is: 

performing cell selection based on measured antenna-related information of the M 

antenna ports, where the M antenna ports correspond to at least two cells or two 

transmission nodes, and each of the cells or transmission nodes corresponds to at least 

two antenna ports. 20 

With reference to the first possible implementation of the fifth aspect, in a second 

possible implementation, that the transmitter performs the step of performing cell 

selection based on the measured antenna-related information of the M antenna ports 

specifically is: 

selecting, by the first network device, the N antenna ports based on a comparison result 25 

of the measured antenna-related information of the M antenna ports and a first 

threshold, obtaining the first information of the N antenna ports, and feeding back the 

first information. 

With reference to the fifth aspect, in a third possible implementation, the first criterion 

is a signal-to-noise ratio SNR; and 30 

that the transmitter performs the step of feeding back first information of N antenna 

ports in the M antenna ports according to a first criterion specifically is: 

selecting, from the M antenna ports, N antenna ports that enable an SNR after 
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beamforming or transmit diversity to be less than or equal to or greater than or equal to 

a second threshold and that have a minimum quantity in antenna port combinations, 

obtaining first information of the N antenna ports, and feeding back the first 

information. 

With reference to the fifth aspect, in a fourth possible implementation, the first criterion 5 

is a channel capacity; and 

that the transmitter performs the step of feeding back first information of N antenna 

ports in the M antenna ports according to a first criterion specifically is: 

selecting, from the M antenna ports, N antenna ports that enable the channel capacity 

to be less than or equal to or greater than or equal to a third threshold and that have a 10 

minimum quantity in antenna port combinations, obtaining first information of the N 

antenna ports, and feeding back the first information. 

With reference to the fifth aspect, in a fifth possible implementation, the first criterion 

is throughput; and 

that the transmitter performs the step of feeding back first information of N antenna 15 

ports in the M antenna ports according to a first criterion specifically is: 

selecting, by the first network device from the M antenna ports, N antenna ports that 

enable the throughput to be less than or equal to or greater than or equal to a fourth 

threshold and that have a minimum quantity in antenna port combinations, obtaining 

first information of the N antenna ports, and feeding back the first information. 20 

With reference to the fifth aspect, in a sixth possible implementation, the first criterion 

is an SU/MU transmission manner; and 

that the transmitter performs the step of feeding back first information of N antenna 

ports in the M antenna ports according to a first criterion specifically is: 

selecting, from the M antenna ports, a first group of antenna ports with optimal SU 25 

transmission, the first group of antenna ports including N1 antenna ports, obtaining first 

information of the N1 antenna ports, and feeding back the first information; and/or 

selecting, from the M antenna ports, a second group of antenna ports with optimal MU 

transmission, the second group of antenna ports including N2 antenna ports, obtaining 

first information of the N2 antenna ports, and feeding back the first information. 30 

With reference to the fifth aspect, in a seventh possible implementation, the first 

criterion is a transmission mode; and 

that the transmitter performs the step of feeding back first information of N antenna 
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ports in the M antenna ports according to a first criterion specifically is: 

selecting, from the M antenna ports, an optimal first group of antenna ports whose 

transmission mode is transmit diversity transmission, the first group of antenna ports 

including N1 antenna ports, obtaining first information of the N1 antenna ports, and 

feeding back the first information; and/or 5 

selecting, from the M antenna ports, an optimal second group of antenna ports whose 

transmission mode is beamforming transmission, the first group of antenna ports 

including N2 antenna ports, obtaining first information of the N2 antenna ports, and 

feeding back the first information; and/or 

selecting, from the M antenna ports, an optimal third group of antenna ports whose 10 

transmission mode is spatial multiplexing transmission, the third group of antenna ports 

including N3 antenna ports, obtaining first information of the N3 antenna ports, and 

feeding back the first information. 

With reference to the fifth aspect, in an eighth possible implementation, the first 

criterion is codebook information; and 15 

that the transmitter performs the step of feeding back first information of N antenna 

ports in the M antenna ports according to a first criterion specifically is: 

selecting, from the M antenna ports, N antenna ports that use first codebook information 

corresponding to the N antenna ports and that have optimal transmission performance, 

obtaining first information of the N antenna ports, and feeding back the first 20 

information. 

With reference to the fifth aspect, in a ninth possible implementation, the first criterion 

is codebook information; and 

that the transmitter performs the step of feeding back first information of N antenna 

ports in the M antenna ports according to a first criterion specifically is: 25 

selecting, from the M antenna ports, N antenna ports that obtain optimal average 

information transmission performance through polling of all code words in a first 

codebook, obtaining first information of the N antenna ports, and feeding back the first 

information. 

With reference to the fifth aspect, in a tenth possible implementation, the first criterion 30 

is codebook information; and 

that the transmitter performs the step of feeding back first information of N antenna 

ports in the M antenna ports according to a first criterion specifically is: 
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selecting, from the M antenna ports, N antenna ports that obtain optimal best 

information transmission performance through polling of all code words in a first 

codebook, obtaining first information of the N antenna ports, and feeding back the first 

information. 

With reference to the fifth aspect, in an eleventh possible implementation, the first 5 

criterion is packet information; and 

that the transmitter performs the step of feeding back first information of N antenna 

ports in the M antenna ports according to a first criterion specifically is: 

selecting, from the M antenna ports, N antenna ports that transmit first packets with 

optimal transmission performance, obtaining first information of the N antenna ports, 10 

and feeding back the first information; and/or 

selecting, from the M antenna ports, a minimum quantity of N antenna ports that 

transmit first packets, obtaining first information of the N antenna ports, and feeding 

back the first information; and/or 

selecting, from the M antenna ports, a minimum quantity of N antenna ports that meet 15 

a specific performance requirement when transmitting first packets, for example, a 

minimum quantity of antenna ports with a specific bit error rate, obtaining first 

information of the N antenna ports, and feeding back the first information. 

With reference to the fifth aspect, the first possible implementation of the fifth aspect, 

the second possible implementation of the fifth aspect, the third possible 20 

implementation of the fifth aspect, the fourth possible implementation of the fifth 

aspect, the fifth possible implementation of the fifth aspect, the sixth possible 

implementation of the fifth aspect, the seventh possible implementation of the fifth 

aspect, the eighth possible implementation of the fifth aspect, the ninth possible 

implementation of the fifth aspect, the tenth possible implementation of the fifth aspect, 25 

or the eleventh possible implementation of the fifth aspect, in a twelfth possible 

implementation, the first criterion or the first threshold, the second threshold, the third 

threshold, and the fourth threshold are configured by the second network device by 

using broadcast information, higher layer signaling, or dynamic signaling. 

With reference to the fifth aspect, the first possible implementation of the fifth aspect, 30 

the second possible implementation of the fifth aspect, the third possible 

implementation of the fifth aspect, the fourth possible implementation of the fifth 

aspect, the fifth possible implementation of the fifth aspect, the sixth possible 
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implementation of the fifth aspect, the seventh possible implementation of the fifth 

aspect, the eighth possible implementation of the fifth aspect, the ninth possible 

implementation of the fifth aspect, the tenth possible implementation of the fifth aspect, 

the eleventh possible implementation of the fifth aspect, or the twelfth possible 

implementation of the fifth aspect, in a thirteenth possible implementation, the M 5 

antenna ports correspond to X channel state information processes CSI processes, and 

the N antenna ports correspond to one CSI process in the X CSI processes, where X is 

a positive integer. 

With reference to the fifth aspect, the first possible implementation of the fifth aspect, 

the second possible implementation of the fifth aspect, the third possible 10 

implementation of the fifth aspect, the fourth possible implementation of the fifth 

aspect, the fifth possible implementation of the fifth aspect, the sixth possible 

implementation of the fifth aspect, the seventh possible implementation of the fifth 

aspect, the eighth possible implementation of the fifth aspect, the ninth possible 

implementation of the fifth aspect, the tenth possible implementation of the fifth aspect, 15 

the eleventh possible implementation of the fifth aspect, the twelfth possible 

implementation of the fifth aspect, or the thirteenth possible implementation of the fifth 

aspect, in a fourteenth possible implementation, the first information includes antenna-

related information, channel state information CSI corresponding to the N antenna 

ports, or index information of the N antenna ports. 20 

According to a sixth aspect, a second network device is provided, including: a 

transmitter and a receiver, where 

the transmitter is configured to transmit signals of M antenna ports to a first network 

device, where M is a positive integer; and 

the receiver is configured to receive first information of N antenna ports in the M 25 

antenna ports that is fed back by the first network device according to a first criterion, 

N being an integer less than or equal to M, and the first criterion being at least one of 

antenna-related information, an SNR, a channel capacity, throughput, an SU (single 

user)/MU (multi user) transmission manner, a transmission mode, codebook 

information, and a packet size. 30 

In a first possible implementation, the first criterion includes antenna-related 

information; and 

the second network device further includes: a controller, where 
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the controller is configured to determine the N antenna ports as selected antenna ports 

based on the antenna-related information. 

With reference to the sixth aspect, in a second possible implementation, the first 

information includes channel state information CSI corresponding to the N antenna 

ports or index information of the N antenna ports. 5 

With reference to the sixth aspect, the first possible implementation of the sixth aspect, 

or the second possible implementation of the sixth aspect, in a third possible 

implementation, the transmitter is further configured to configure the first criterion, a 

first threshold, a second threshold, a third threshold, or a fourth threshold by using 

broadcast information, higher layer signaling, or dynamic signaling. 10 

It can be learned that, according to the signal transmitting method and the related device 

that are provided in embodiments of the present invention, an optimal antenna 

configuration is performed based on at least one of antenna-related information, an 

SNR, a channel capacity, throughput, a single-user/multi-user transmission manner, a 

transmission mode, codebook information, or a packet size, so that more effective 15 

antenna selection is performed. 

 

Description of Drawings 

To describe technical solutions in embodiments of the present invention or in the 

conventional technology more clearly, the following briefly describes the 20 

accompanying drawings needed for describing the embodiments. Clearly, the 

accompanying drawings in the following description merely show some embodiments 

of the present invention, and a person of ordinary skill in the art can still derive other 

drawings from these accompanying drawings without creative efforts. 

FIG. 1 is a flowchart of a signal transmitting method according to an embodiment of 25 

the present invention; 

FIG. 2 is a schematic diagram of a configuration of a plurality of antennas in an example 

of an active antenna array; 

FIG. 3 is a flowchart of another signal transmitting method according to an embodiment 

of the present invention; 30 

FIG. 4 is a flowchart of still another signal transmitting method according to an 

embodiment of the present invention; 

FIG. 5 is a schematic diagram of a structure of a first network device according to an 
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embodiment of the present invention; 

FIG. 6 is a schematic diagram of a structure of a second network device according to 

an embodiment of the present invention; 

FIG. 7 is a schematic diagram of a structure of another second network device according 

to an embodiment of the present invention; 5 

FIG. 8 is a schematic diagram of a structure of another first network device according 

to an embodiment of the present invention; 

FIG. 9 is a schematic diagram of a structure of still another second network device 

according to an embodiment of the present invention; and 

FIG. 10 is a schematic diagram of a structure of still another second network device 10 

according to an embodiment of the present invention. 

 

Description of Embodiments 

The following clearly and completely describes the technical solutions in the 

embodiments of the present invention with reference to the accompanying drawings in 15 

the embodiments of the present invention. It is clear that the described embodiments 

are only a part rather than all of the embodiments of the present invention. All other 

embodiments obtained by a person of ordinary skill in the art based on the embodiments 

of the present invention without creative efforts fall within the protection scope of the 

present invention. 20 

FIG. 1 is a flowchart of a signal transmitting method according to an embodiment of 

the present invention. The method includes the following steps: 

Step S101: receiving, by a first network device, signals of M antenna ports transmitted 

by a second network device, where M is a positive integer. 

When an antenna configuration is performed, the second network device transmits 25 

configuration information of the M antenna ports to the first network device, and 

transmits the signals of the M antenna ports to the first network device. The first 

network device receives, based on the configuration information, the signals of the M 

antenna ports transmitted by the second network device, where M is a positive integer. 

In this embodiment, the first network device may be a user equipment (User Equipment, 30 

UE), and the second network device may be a base station; or the first network device 

may be a user equipment, and the second network device may be a user equipment; or 

the first network device may be a base station, and the second network device may be 
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a base station. 

The base station may be a macro base station, a low-power node pico, or a radio remote 

unit RRH. 

The configuration information of the M antenna ports includes a pattern of the antenna 

ports, that is, information such as a location of a time-frequency resource of the antenna 5 

ports, a transmitting cycle of the signals of the antenna ports, and a power. 

The second network device may transmit only one piece of configuration information 

to the first network device. The configuration information is the configuration 

information of M antenna ports, or the M antenna ports are divided into a plurality of 

groups, and are transmitted to the first network device in a form of a plurality of pieces 10 

of configuration information. Each piece of configuration information corresponds to a 

configuration of one of antenna port groups. 

Step S102: feeding back, by the first network device, first information of N antenna 

ports in the M antenna ports according to a first criterion, N being an integer less than 

or equal to M, and the first criterion being at least one of antenna-related information, 15 

an SNR, a channel capacity, throughput, an SU (single user)/MU (multi user) 

transmission manner, a transmission mode, codebook information, and a packet size. 

The first network device needs to select the N antenna ports from the M antenna ports 

according to a specific criterion, and notify the second network device of the first 

information of the selected N antenna ports. Herein, the first information is channel 20 

state information CSI corresponding to the N antenna ports or index information 

corresponding to the N antenna ports. Alternatively, the first information of the N 

antenna ports is transmitted to the second network device, and the second network 

device determines the N antenna ports. Herein, the first information is antenna-related 

information. 25 

The following describes how to feed back the first information of the N antenna ports 

in M antenna ports according to various first criteria through specific implementations: 

In an implementation, the first criterion is antenna-related information; and 

the feeding back, by the first network device, first information of N antenna ports in the 

M antenna ports according to a first criterion specifically is: 30 

performing, by the first network device, cell selection based on measured antenna-

related information of the M antenna ports, where the M antenna ports correspond to at 

least two cells or two transmission nodes, and each of the cells or transmission nodes 
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corresponds to at least two antenna ports. 

In the conventional technology, cell selection is performed only according to received 

signal power information such as an RSRP and RSSL RSRQ. In this embodiment, 

antenna correlation is also considered for cell selection, so that a user can consider 

selection of a cell or a transmission node more comprehensively according to a service 5 

of the user. 

In a specific implementation, the performing, by the first network device, cell selection 

based on measured antenna-related information of the M antenna ports specifically is: 

For example, M=10 corresponds to five cells, and each cell has two antennas. Cell 1 

corresponds to port 0 and port 1, cell 1 corresponds to port 2 and port 3, cell 1 10 

corresponds to port 4 and port 5, cell 1 corresponds to port 6 and port 7, and cell 1 

corresponds to port 8 and port 9; and 

the UE measures the five groups of antenna ports respectively corresponding to the 

five cells, and finds that port 0 and port 1 corresponding to cell 1 have the strongest 

received signal power. For example, RSRP1>RSRP2>RSRP3>RSRP4>RSRP5, 15 

RSRP1 represents the received signal power corresponding to cell 1, RSRP2 

represents a received signal power corresponding to cell 2, and RSRPn represents a 

received signal power corresponding to cell n. However, if it is assumed that the first 

criterion is antenna-related information, and it is required that the antenna-related 

information be as large as possible, an antenna correlation coefficient is defined as 20 

Cor. For example, an antenna correlation coefficient Cor 1 of cell 1 is antenna 

correlation between port 0 and port 1, a channel coefficient H0 corresponding to port 

0 and a channel coefficient H1 corresponding to port 1 may be obtained by means of 

channel estimation, and correlation between H0 and H1 is calculated to obtain Cor 1. 

For example, a correlation matrix may be obtained by using H=[H0 H1] and R=HHH, 25 

or obtained according to . 

i and k are respectively an ith antenna and a kth antenna, and ∆ is an angular spread. 

Cor 2, Cor 3, Cor 4, and Cor 5 are obtained according to the same method, where Com 

represents an antenna correlation coefficient corresponding to cell n. 

In addition, Cor 2>Cor 1>Cor 3>Cor 4>Cor 5. In this case, although the received signal 30 

power of cell 1 is the strongest, cell 2 is finally selected by the UE and the UE is camped 

in the cell 2 as the signal power and the antenna correlation are comprehensively 

considered. 
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The first criterion herein is not limited to the antenna correlation, and may alternatively 

be an SU/MU, a signal transmission mode, or the like, and the first criterion may be 

predefined, or a base station broadcast, or a signaling notification specified by the UE. 

Specifically, the performing, by the first network device, cell selection based on 

measured antenna-related information of the M antenna ports specifically is: selecting, 5 

by the first network device, the N antenna ports based on a comparison result of the 

measured antenna-related information of the M antenna ports and a first threshold, 

obtaining the first information of the N antenna ports, and feeding back the first 

information. 

That is, correlation matrices or correlation coefficients of the M antenna ports are 10 

compared with a set threshold, N antenna ports whose correlation matrices or 

correlation coefficients are greater than or equal to the set threshold are selected, 

channel state information (CHannel State Signal, CSI) corresponding to the N antenna 

ports or index information corresponding to the N antenna ports are obtained, and the 

second network device is notified of the CSI corresponding to the N antenna ports or 15 

the index information corresponding to the N antenna ports, so that the second network 

device transmits data to the first network device through the N antenna ports. 

In another implementation, the first criterion is a signal-to-noise ratio SNR; and 

the feeding back, by the first network device, first information of N antenna ports in the 

M antenna ports according to a first criterion specifically is: 20 

selecting, by the first network device from the M antenna ports, N antenna ports that 

enable an SNR after beamforming or transmit diversity to be less than or equal to or 

greater than or equal to a second threshold and that have a minimum quantity in antenna 

port combinations, obtaining first information of the N antenna ports, and feeding back 

the first information. 25 

For example, the base station configures M antenna ports for the UE. As shown in FIG. 

2, a schematic diagram of a plurality of antennas in another antenna array, M=88, and 

the UE traverses all antenna port combinations from N=1 to N=88 in the M ports. For 

a value of each N, a quantity of combinations that need to be traversed is c. For example, 

for N=4, there are combinations including a combination 1 (a11, a12, a13, a14), a 30 

combination 2 (a12, a13, a14, a15), a combination 3 (a13, a14, a15, a16), a combination 

4 (a14, a15, a16, a17), a combination 5 (a15, a16, a17, a18), a combination 6 (b11, b12, 

b13, b14), .... For each combination, for example, the combination 1 (a11, a12, a13, 
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a14), the UE obtains a channel HN,1 by using a11, a12, a13, and a14, and then traverses 

all precoding matrices Wi to obtain a signal-to-noise ratio: 

 
Hn,m represents an mth configuration in a case in which the N antenna ports are 

combined, Wi represents an ith precoding matrix, and σ2 is noise. 5 

All SNRs of all N port combinations are traversed, to find a quantity of precoding 

matrices in a case of the maximum SNR, for example, max(SNRN, m, i, N=4, 1≤m≤ , 

1≤i≤X4)=5 dB, where X4 represents that N=4. For N=5, traversing is performed by 

using the foregoing same method, and max(SNRN, m, i, N=5, 1≤m≤ , and 1<i≤X5)=7 

dB. If the base station notifies the UE that the first criterion for antenna selection is a 10 

minimum quantity of antennas to ensure that SNR is greater than or equal to 6 dB, N=5 

may happen to ensure that 6 dB can be reached, and is the minimum quantity of 

antennas required to reach 6 dB. Therefore, the UE may feed back, to the base station, 

indexes corresponding to numbers of an antenna combination whose SNR reaches 7 dB 

when N=5, for example, a11, b12, c14, and d11. By using N>5, an obtained signal-to-15 

noise ratio is higher than that obtained when N=5. However, for some channels, only a 

specific SNR performance requirement needs to be met, and no larger SNR is required. 

Using more antennas may cause a base station to waste transmit power. 

In still another implementation, the first criterion is a channel capacity; and 

the feeding back, by the first network device, first information of N antenna ports in the 20 

M antenna ports according to a first criterion specifically is: 

selecting, by the first network device from the M antenna ports, N antenna ports that 

enable the channel capacity to be less than or equal to or greater than or equal to a third 

threshold and that have a minimum quantity in antenna port combinations, obtaining 

first information of the N antenna ports, and feeding back the first information. 25 

Because of the channel capacity C=Blog2(1+SNR), in this implementation, a process 

of performing antenna port selection based on the channel capacity is similar to the 

process of performing antenna port selection based on the SNR in the foregoing 

implementation, and details are not described herein again. 

In still another implementation, the first criterion is throughput; and 30 

the feeding back, by the first network device, first information of N antenna ports in the 

M antenna ports according to a first criterion specifically is: 

selecting, by the first network device from the M antenna ports, N antenna ports that 
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enable the throughput to be less than or equal to or greater than or equal to a fourth 

threshold and that have a minimum quantity in antenna port combinations, obtaining 

first information of the N antenna ports, and feeding back the first information. 

Similarly, in this implementation, a process of performing antenna port selection based 

on the throughput is similar to the process of performing antenna port selection based 5 

on the SNR or the channel capacity in the foregoing implementation, and details are not 

described herein again. 

In still another implementation, the first criterion is an SU/MU transmission manner; 

and 

the feeding back, by the first network device, first information of N antenna ports in the 10 

M antenna ports according to a first criterion specifically is: 

selecting, by the first network device from the M antenna ports, a first group of antenna 

ports with optimal SU transmission, the first group of antenna ports including N1 

antenna ports, obtaining first information of the N1 antenna ports, and feeding back the 

first information; and/or 15 

selecting, by the first network device from the M antenna ports, a second group of 

antenna ports with optimal MU transmission, the second group of antenna ports 

including N2 antenna ports, obtaining first information of the N2 antenna ports, and 

feeding back the first information. 

In this implementation, for example, if the base station configures the UE to select an 20 

antenna in a manner in which SU transmission is optimal, the UE traverses all the 

antennas and selects an antenna in a manner in which the antenna optimizes the 

performance of the UE. For example, 

antennas a11, b13, g15, and H18 are selected, and antenna index information of a11, 

b13, g15, and H18 is reported to the base station. 25 

For another example, the base station configures the UE 1 to select an antenna in a 

manner in which MU pairing is optimal. The base station may notify UE 1 of 

information about pairing users, for example, information about users UE 2 and UE 3 

that are paired with UE 1, including antenna information of UE 2 and UE 3. UE 1 selects 

an antenna in a manner in which total performance of all the users after pairing is 30 

optimal, for example, selects antennas c13, d12, e11, and f18, and notifies the base 

station of the antenna index information corresponding to the antennas. 

Information about a group of antenna ports with optimal SU transmission and 
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information about a group of antenna ports with optimal MU transmission may also be 

fed back at the same time. For example, a SU may select cross polarization antennas, 

and correlation between the antennas is small, which facilitates spatial multiplexing. 

When MUs are paired, it is better for each user to select a co-polar antenna, to facilitate 

beamforming for each user. The SU means that a user transmits a packet of the user 5 

separately on one time-frequency resource, and the MU means that multiple users may 

transmit packets of the users in a spatial multiplexing manner on the same time-

frequency resource. 

In still another implementation, the first criterion is a transmission mode; and 

the feeding back, by the first network device, first information of N antenna ports in the 10 

M antenna ports according to a first criterion specifically is: 

selecting, by the first network device from the M antenna ports, an optimal first group 

of antenna ports whose transmission mode is transmit diversity transmission, the first 

group of antenna ports including N1 antenna ports, obtaining first information of the 

N1 antenna ports, and feeding back the first information; and/or 15 

selecting, by the first network device from the M antenna ports, an optimal second 

group of antenna ports whose transmission mode is beamforming transmission, the first 

group of antenna ports including N2 antenna ports, obtaining first information of the 

N2 antenna ports, and feeding back the first information; and/or 

selecting, by the first network device from the M antenna ports, an optimal third group 20 

of antenna ports whose transmission mode is spatial multiplexing transmission, 

the third group of antenna ports including N3 antenna ports, obtaining first information 

of the N3 antenna ports, and feeding back the first information. 

In still another implementation, the first criterion is codebook information; and 

the feeding back, by the first network device, first information of N antenna ports in the 25 

M antenna ports according to a first criterion specifically is: 

selecting, by the first network device from the M antenna ports, N antenna ports that 

use first codebook information corresponding to the N antenna ports and that have 

optimal transmission performance, obtaining first information of the N antenna ports, 

and feeding back the first information. 30 

Codebook information refers to information that includes a plurality of precoding 

matrices. 

In still another implementation, the first criterion is codebook information. 
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For example, the M antenna ports are divided into X groups, and the base station 

separately configures a codebook set for each group of antenna ports. The user 

equipment calculates an SNR based on the configured codebook set, and feeds back the 

SNR to a base station device. For example, a first group of antenna ports corresponds 

to an antenna configuration 1 and includes antenna ports port 0 and port 1, the base 5 

station configures a codebook set C1 for the antenna configuration 1, and a precoding 

matrix included in C1 is (W11, W12, W1n, ..., W1N). A second group of antenna ports 

corresponds to an antenna configuration 2 and includes antenna ports port 2 and port 3, 

a codebook set C2 is configured for the antenna configuration 2, and a precoding matrix 

included in C2 is (W21, W22, W2n, ..., W2N). A third group of antenna ports corresponds 10 

to an antenna configuration 3 and includes antenna ports port 4 and port 5, a codebook 

set C3 is configured for the antenna configuration 3, and a precoding matrix included 

in C3 is (W31, W32, W3n, ..., W3N). A fourth group of antenna ports corresponds to an 

antenna configuration 4 and includes antenna ports port 6 and port 7, a codebook set 

C4 is configured for the antenna configuration 4, and a precoding matrix included in 15 

C4 is (W41, W42, W4n, ..., W4N). The user equipment feeds back, based on corresponding 

antenna ports of each antenna configuration, an optimal rank (rank), a PMI(i), and an 

SNR(i) in a codebook set Ci corresponding to each antenna configuration, and the base 

station compares each SNR(i) to select a best antenna for the user equipment to 

configure. Alternatively, the UE compares each SNR(i) to select a best antenna 20 

configuration, and feeds back first information corresponding to the best antenna 

configuration to the base station, where the first information includes an antenna index 

and or a CSI fed back to the base station. For example, the UE separately measures four 

groups of antenna ports to obtain the third group of antenna ports port 4 and port 5, and 

traverses in the precoding matrix (W31, W32, W3n, ..., W3N) included in C3, to obtain an 25 

optimal SNR higher than those of the other three groups of antenna ports. Therefore, 

the UE feeds back an index corresponding to the third group of antenna ports to the 

base station. A codebook set is configured for each group of antenna ports, and the user 

equipment calculates an SNR based on the codebook set, and feeds back the SNR to the 

base station device. For example, the codebook set C1 is configured for the antenna 30 

configuration 1, the codebook set C2 is configured for the antenna configuration 2, the 

codebook set C3 is configured for the antenna configuration 3, and the codebook set C4 

is configured for the antenna configuration 4. When the user equipment performs RRM 
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measurement, the user equipment performs random beamforming (random 

beamforming) in a codebook set Ci corresponding to each antenna configuration based 

on a pilot of each antenna configuration to calculate and report an average reference 

signal receiving power (Reference Signal Receiving Power, RSRP) or a reference signal 

receiving quality (Reference Signal Receiving Quality, RSRQ). For example, the user 5 

equipment performs random beamforming on all codebooks in C1 based on a pilot of 

the antenna configuration 1 to obtain an RSRP 1, performs random beamforming on all 

codebooks in C2 based on a pilot of the antenna configuration 2 to obtain an RSRP 2, 

..., and the UE feeds back an index corresponding to an antenna configuration with the 

maximum RSRP to the base station. 10 

The feeding back, by the first network device, first information of N antenna ports in 

the M antenna ports according to a first criterion specifically is: 

selecting, by the first network device from the M antenna ports, N antenna ports that 

obtain optimal average information transmission performance through polling of all 

code words in a first codebook, obtaining first information of the N antenna ports, and 15 

feeding back the first information. 

In still another implementation, the first criterion is codebook information; and 

the feeding back, by the first network device, first information of N antenna ports in the 

M antenna ports according to a first criterion specifically is: 

selecting, by the first network device from the M antenna ports, N antenna ports that 20 

obtain optimal best information transmission performance through polling of all code 

words in a first codebook, obtaining first information of the N antenna ports, and 

feeding back the first information. 

In still another implementation, the first criterion is packet information, the packet 

information including a transport block size and a modulation and coding scheme; and 25 

the feeding back, by the first network device, first information of N antenna ports in the 

M antenna ports according to a first criterion specifically is: 

selecting, by the first network device from the M antenna ports, N antenna ports that 

transmit first packets with optimal transmission performance, obtaining first 

information of the N antenna ports, and feeding back the first information; and/or 30 

selecting, by the first network device from the M antenna ports, a minimum quantity of 

N antenna ports that transmit first packets, obtaining first information of the N antenna 

ports, and feeding back the first information; and/or 
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selecting, by the first network device from the M antenna ports, a minimum quantity of 

N antenna ports that meet a specific performance requirement when transmitting first 

packets, for example, a minimum quantity of antenna ports with a specific bit error rate, 

obtaining first information of the N antenna ports, and feeding back the first 

information. 5 

It should be noted that, in the foregoing embodiment, the first criterion, the first 

threshold, the second threshold, the third threshold, and the fourth threshold are 

configured by the second network device by using broadcast information, higher layer 

signaling, or dynamic signaling. 

The M antenna ports correspond to X channel state information processes (CSI 10 

process), and the N antenna ports correspond to one CSI process in the X CSI processes, 

where X is a positive integer. Each CSI process corresponds to a specific measurement 

resource. For example, each CSI process is configured with one signal measurement 

resource and one interference measurement resource. The UE obtains CSI based on the 

signal measurement resource and the interference measurement resource and reports 15 

the CSI. For example, if M=20 corresponds to five CSI processes, every four antenna 

ports correspond to one CSI process, and N=4. 

It can be learned that, according to the signal transmitting method provided in this 

embodiment of the present invention, an optimal antenna configuration is performed 

based on at least one of antenna-related information, an SNR, a channel capacity, 20 

throughput, a single-user/multi-user transmission manner, a transmission mode, 

codebook information, or a packet size, so that more effective antenna selection is 

performed. 

FIG. 3 is a flowchart of another signal transmitting method according to an embodiment 

of the present invention. The method includes the following steps: 25 

Step S201: transmitting, by a second network device, signals of M antenna ports to a 

first network device, where M is a positive integer. 

When an antenna configuration is performed, the second network device transmits 

configuration information of the M antenna ports to the first network device, and 

transmits the signals of the M antenna ports to the first network device. The first 30 

network device receives, based on the configuration information, the signals of the M 

antenna ports transmitted by the second network device, where M is a positive integer. 

In this embodiment, the first network device may be a user equipment (User Equipment, 
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UE), and the second network device may be a base station; or the first network device 

may be a user equipment, and the second network device may be a user equipment; or 

the first network device may be a base station, and the second network device may be 

a base station. 

The base station may be a macro base station, a low-power node pico, or a radio remote 5 

unit RRH. 

The configuration information of the M antenna ports includes a pattern of the antenna 

ports, that is, information such as a location of a time-frequency resource of the antenna 

ports, a transmitting cycle of the signals of the antenna ports, and a power. 

The second network device may transmit only one piece of configuration information 10 

to the first network device. The configuration information is the configuration 

information of M antenna ports, or the M antenna ports are divided into a plurality of 

groups, and are transmitted to the first network device in a form of a plurality of pieces 

of configuration information. Each piece of configuration information corresponds to a 

configuration of one of antenna port groups. 15 

Step S202: receiving, by the second network device, first information of N antenna 

ports in the M antenna ports that is fed back by the first network device according to a 

first criterion, N being an integer less than or equal to M, and the first criterion being at 

least one of antenna-related information, an SNR, a channel capacity, throughput, an 

SU (single user)/MU (multi user) transmission manner, a transmission mode, codebook 20 

information, and a packet size. 

The first network device needs to select the N antenna ports from the M antenna ports 

according to a specific criterion, and notify the second network device of the first 

information of the selected N antenna ports. Herein, the first information is channel 

state information CSI corresponding to the N antenna ports or index information 25 

corresponding to the N antenna ports. Alternatively, the first information of the N 

antenna ports is transmitted to the second network device, and the second network 

device determines the N antenna ports. Herein, the first information is antenna-related 

information. 

The second network device configures the first criterion, a first threshold, a second 30 

threshold, a third threshold, or a fourth threshold by using broadcast information, higher 

layer signaling, or dynamic signaling. 

It can be learned that, according to the signal transmitting method provided in this 
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embodiment of the present invention, the first network device performs an optimal 

antenna configuration based on at least one of antenna-related information, an SNR, a 

channel capacity, throughput, a single-user/multi-user transmission manner, a 

transmission mode, codebook information, or a packet size, and feeds back obtained 

antenna-related information, channel state information CSI corresponding to the N 5 

antenna ports, or index information of the N antenna ports to the second network device, 

so that the first network device performs more effective antenna selection. 

FIG. 4 is a flowchart of still another signal transmitting method according to an 

embodiment of the present invention. The method includes the following steps: 

Step S301: transmitting, by a second network device, signals of M antenna ports to a 10 

first network device, where M is a positive integer. 

Step S302: receiving, by the second network device, first information of N antenna 

ports in the M antenna ports that is fed back by the first network device according to a 

first criterion, N being an integer less than or equal to M, the first criterion being at least 

one of antenna-related information, an SNR, a channel capacity, throughput, an SU 15 

(single user)/MU (multi user) transmission manner, a transmission mode, codebook 

information, and a packet size, and the first information including antenna-related 

information. 

Step S301 and step S302 are respectively the same as step S201 and step S202 in the 

foregoing embodiment. Specifically, the first information herein includes antenna-20 

related information. 

Step S303: determining, by the second network device, the N antenna ports as selected 

antenna ports based on the antenna-related information. 

The second network device determines the N antenna ports as selected antenna ports 

based on the antenna-related information. 25 

It can be learned that, according to the signal transmitting method provided in this 

embodiment of the present invention, the first network device performs an optimal 

antenna configuration based on at least one of antenna-related information, an SNR, a 

channel capacity, throughput, a single-user/multi-user transmission manner, a 

transmission mode, codebook information, or a packet size, and feeds back obtained 30 

antenna-related information to the second network device, and the second network 

device determines selected antenna ports, so that the first network device performs more 

effective antenna selection. 
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FIG. 5 is a schematic diagram of a structure of a first network device according to an 

embodiment of the present invention. The first network device 1000 includes: a 

receiving unit 11 and a feedback unit 12. 

The receiving unit 11 is configured to receive signals of M antenna ports transmitted 

by a second network device, where M is a positive integer. 5 

When an antenna configuration is performed, the second network device transmits 

configuration information of the M antenna ports to the first network device, and 

transmits the signals of the M antenna ports to the first network device. The first 

network device receives, based on the configuration information, the signals of the M 

antenna ports transmitted by the second network device, where M is a positive integer. 10 

In this embodiment, the first network device may be a user equipment (User Equipment, 

UE), and the second network device may be a base station; or the first network device 

may be a user equipment, and the second network device may be a user equipment; or 

the first network device may be a base station, and the second network device may be 

a base station. 15 

The base station may be a macro base station, a low-power node pico, or a radio remote 

unit RRH. 

The configuration information of the M antenna ports includes a pattern of the antenna 

ports, that is, information such as a location of a time-frequency resource of the antenna 

ports, a transmitting cycle of the signals of the antenna ports, and a power. 20 

The second network device may transmit only one piece of configuration information 

to the first network device. The configuration information is the configuration 

information of M antenna ports, or the M antenna ports are divided into a plurality of 

groups, and are transmitted to the first network device in a form of a plurality of pieces 

of configuration information. Each piece of configuration information corresponds to a 25 

configuration of one of antenna port groups. 

The feedback unit 12 is configured to feed back first information of N antenna ports in 

the M antenna ports according to a first criterion, N being an integer less than or equal 

to M, and the first criterion being at least one of antenna-related information, an SNR, 

a channel capacity, throughput, an SU (single user)/MU (multi user) transmission 30 

manner, a transmission mode, codebook information, and a packet size. 

The first network device needs to select the N antenna ports from the M antenna ports 

according to a specific criterion, and notify the second network device of the first 
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information of the selected N antenna ports. Herein, the first information is channel 

state information CSI corresponding to the N antenna ports or index information 

corresponding to the N antenna ports. Alternatively, the first information of the N 

antenna ports is transmitted to the second network device, and the second network 

device determines the N 5 

antenna ports. Herein, the first information is antenna-related information. 

The following describes how the feedback unit 12 feeds back the first information of 

the N antenna ports in M antenna ports according to various first criteria through 

specific implementations: 

In an implementation, the first criterion is antenna-related information; and 10 

the feedback unit 12 is specifically configured to perform cell selection based on 

measured antenna-related information of the M antenna ports, where the M antenna 

ports correspond to at least two cells or two transmission nodes, and each of the cells 

or transmission nodes corresponds to at least two antenna ports. 

In the conventional technology, cell selection is performed only according to received 15 

signal power information such as an RSRP and RSSL RSRQ. In this embodiment, 

antenna correlation is also considered for cell selection, so that a user can consider 

selection of a cell or a transmission node more comprehensively according to a service 

of the user. 

In a specific implementation, the performing, by the first network device, cell selection 20 

based on measured antenna-related information of the M antenna ports specifically is: 

For example, M=10 corresponds to five cells, and each cell has two antennas. Cell 1 

corresponds to port 0 and port 1, cell 1 corresponds to port 2 and port 3, cell 1 

corresponds to port 4 and port 5, cell 1 corresponds to port 6 and port 7, and cell 1 

corresponds to port 8 and port 9; and 25 

the UE measures the five groups of antenna ports respectively corresponding to the five 

cells, and finds that port 0 and port 1 corresponding to cell 1 have the strongest received 

signal power. For example, RSRP1>RSRP2>RSRP3>RSRP4>RSRP5, RSRP1 

represents the received signal power corresponding to cell 1, RSRP2 represents a 

received signal power corresponding to cell 2, and RSRPn represents a received signal 30 

power corresponding to cell n. However, if it is assumed that the first criterion is 

antenna-related information, and it is required that the antenna-related information be 

as large as possible, an antenna correlation coefficient is defined as Cor. For example, 
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an antenna correlation coefficient Cor 1 of cell 1 is antenna correlation between port 0 

and port 1, a channel coefficient H0 corresponding to port 0 and a channel coefficient 

H1 corresponding to port 1 may be obtained by means of channel estimation, and 

correlation between H0 and H1 is calculated to obtain Cor 1. For example, a correlation 

matrix may be obtained by using H=[H0 H1] and R=HHH, 5 

or obtained according to . 

i and k are respectively an ith antenna and a kth antenna, and ∆ is an angular spread. 

Cor 2, Cor 3, Cor 4, and Cor 5 are obtained according to the same method, where Com 

represents an antenna correlation coefficient corresponding to cell n. 

In addition, Cor 2>Cor 1>Cor 3>Cor 4>Cor 5. In this case, although the received signal 10 

power of cell 1 is the strongest, cell 2 is finally selected by the UE and the UE is camped 

in the cell 2 as the signal power and the antenna correlation are comprehensively 

considered. 

The first criterion herein is not limited to the antenna correlation, and may alternatively 

be an SU/MU, a signal transmission mode, or the like, and the first criterion may be 15 

predefined, or a base station broadcast, or a signaling notification specified by the UE. 

Specifically, that the feedback unit 12 performs the step of performing cell selection 

based on measured antenna-related information of the M antenna ports specifically is: 

selecting, by the first network device, the N antenna ports based on a comparison result 

of the measured antenna-related information of the M antenna ports and a first 20 

threshold, obtaining the first information of the N antenna ports, and feeding back the 

first information. 

That is, correlation matrices or correlation coefficients of the M antenna ports are 

compared with a set threshold, N antenna ports whose correlation matrices or 

correlation coefficients are greater than or equal to the set threshold are selected, 25 

channel state information (CHannel State Signal, CSI) corresponding to the N antenna 

ports or index information corresponding to the N antenna ports are obtained, and the 

second network device is notified of the CSI corresponding to the N antenna ports or 

the index information corresponding to the N antenna ports, so that the second network 

device transmits data to the first network device through the N antenna ports. 30 

In another implementation, the first criterion is a signal-to-noise ratio SNR; and 

the feedback unit 12 is specifically configured to select, from the M antenna ports, N 

antenna ports that enable an SNR after beamforming or transmit diversity to be less 
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than or equal to or greater than or equal to a second threshold and that have a minimum 

quantity in antenna port combinations, obtain first information of the N antenna ports, 

and feed back the first information. 

For example, the base station configures M antenna ports for the UE. As shown in FIG. 

2, a schematic diagram of a plurality of antennas in another antenna array, M=88, and 5 

the UE traverses all antenna port combinations from N=1 to N=88 in the M ports. For 

a value of each N, a quantity of combinations that need to be traversed is c. For example, 

for N=4, there are combinations including a combination 1 (a11, a12, a13, a14), a 

combination 2 (a12, a13, a14, a15), a combination 3 (a13, a14, a15, a16), a combination 

4 (a14, a15, a16, a17), a combination 5 (a15, a16, a17, a18), a combination 6 (b11, b12, 10 

b13, b14), .... For each combination, for example, the combination 1 (a11, a12, a13, 

a14), the UE obtains a channel HN,1 by using a11, a12, a13, and a14, and then traverses 

all precoding matrices Wi to obtain a signal-to-noise ratio: 

 
Hn,m represents an mth configuration in a case in which the N antenna ports are 15 

combined, Wi represents an ith precoding matrix, and σ2 is noise. 

All SNRs of all N port combinations are traversed, to find a quantity of precoding 

matrices in a case of the maximum SNR, for example, max(SNRN, m, i, N=4, 1≤m≤ , 

1≤i≤X4)=5 dB, where X4 represents that N=4. For N=5, traversing is performed by 

using the foregoing same method, and max(SNRN, m, i, N=5, 1≤m≤ , and 1<i≤X5)=7 20 

dB. If the base station notifies the UE that the first criterion for antenna selection is a 

minimum quantity of antennas to ensure that SNR is greater than or equal to 6 dB, N=5 

may happen to ensure that 6 dB can be reached, and is the minimum quantity of 

antennas required to reach 6 dB. Therefore, the UE may feed back, to the base station, 

indexes corresponding to numbers of an antenna combination whose SNR reaches 7 dB 25 

when N=5, for example, a11, b12, c14, and d11. By using N>5, an obtained signal-to-

noise ratio is higher than that obtained when N=5. However, for some channels, only a 

specific SNR performance requirement needs to be met, and no larger SNR is required. 

Using more antennas may cause a base station to waste transmit power. 

In still another implementation, the first criterion is a channel capacity; and 30 

the feedback unit 12 is specifically configured to select, from the M antenna ports, N 

antenna ports that enable the channel capacity to be less than or equal to or greater than 

36



WO 2016/015307 PCT/CN2014/083479 

-34- 

or equal to a third threshold and that have a minimum quantity in antenna port 

combinations, obtain first information of the N antenna ports, and feed back the first 

information. 

Because of the channel capacity C=Blog2(1+SNR), in this implementation, a process 

of performing antenna port selection based on the channel capacity is similar to the 5 

process of performing antenna port selection based on the SNR in the foregoing 

implementation, and details are not described herein again. 

In still another implementation, the first criterion is throughput; and 

the feedback unit 12 is specifically configured to select, from the M antenna ports, N 

antenna ports that enable the throughput to be less than or equal to or greater than or 10 

equal to a fourth threshold and that have a minimum quantity in antenna port 

combinations, obtain first information of the N antenna ports, and feed back the first 

information. 

Similarly, in this implementation, a process of performing antenna port selection based 

on the throughput is similar to the process of performing antenna port selection based 15 

on the SNR or the channel capacity in the foregoing implementation, and details are not 

described herein again. 

In still another implementation, the first criterion is an SU/MU transmission manner; 

and 

the feedback unit 12 is specifically configured to select, from the M antenna ports, a 20 

first group of antenna ports with optimal SU transmission, the first group of antenna 

ports including N1 antenna ports, obtain first information of the N1 antenna ports, and 

feed back the first information; and/or 

the first network device selects, from the M antenna ports, a second group of antenna 

ports with optimal MU transmission, the second group of antenna ports including N2 25 

antenna ports, obtains first information of the N2 antenna ports, and feeds back the first 

information. 

In this implementation, for example, if the base station configures the UE to select an 

antenna in a manner in which SU transmission is optimal, the UE traverses all the 

antennas and selects an antenna in a manner in which the antenna optimizes the 30 

performance of the UE. For example, antennas a11, b13, g15, and H18 are selected, and 

antenna index information of a11, b13, g15, and H18 is reported to the base station. 

For another example, the base station configures the UE 1 to select an antenna in a 
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manner in which MU pairing is optimal. The base station may notify UE 1 of 

information about pairing users, for example, information about users UE 2 and UE 3 

that are paired with UE 1, including antenna information of UE 2 and UE 3. UE 1 selects 

an antenna in a manner in which total performance of all the users after pairing is 

optimal, for example, selects antennas c13, d12, e11, and f18, and notifies the base 5 

station of the antenna index information corresponding to the antennas. 

Information about a group of antenna ports with optimal SU transmission and 

information about a group of antenna ports with optimal MU transmission may also be 

fed back at the same time. For example, a SU may select cross polarization antennas, 

and correlation between the antennas is small, which facilitates spatial multiplexing. 10 

When MUs are paired, it is better for each user to select a co-polar antenna, to facilitate 

beamforming for each user. The SU means that a user transmits a packet of the user 

separately on one time-frequency resource, and the MU means that multiple users may 

transmit packets of the users in a spatial multiplexing manner on the same time-

frequency resource. 15 

In still another implementation, the first criterion is a transmission mode; and 

the feedback unit 12 is specifically configured to select, from the M antenna ports, an 

optimal first group of antenna ports whose transmission mode is transmit diversity 

transmission, the first group of antenna ports including N1 antenna ports, obtain first 

information of the N1 antenna ports, and feed back the first information; and/or 20 

the first network device selects, from the M antenna ports, an optimal second group of 

antenna ports whose transmission mode is beamforming transmission, the first group 

of antenna ports including N2 antenna ports, obtains first information of the N2 antenna 

ports, and feeds back the first information; and/or 

the first network device selects, from the M antenna ports, an optimal third group of 25 

antenna ports whose transmission mode is spatial multiplexing transmission, 

the third group of antenna ports including N3 antenna ports, obtains first information 

of the N3 antenna ports, and feeds back the first information. 

In still another implementation, the first criterion is codebook information; and 

the feedback unit 12 is specifically configured to select, from the M antenna ports, N 30 

antenna ports that use first codebook information and that have optimal transmission 

performance, obtain first information of the N antenna ports, and feed back the first 

information. 
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Codebook information refers to information that includes a plurality of precoding 

matrices. 

In still another implementation, the first criterion is codebook information. 

For example, the M antenna ports are divided into X groups, and the base station 

separately configures a codebook set for each group of antenna ports. The user 5 

equipment calculates an SNR based on the configured codebook set, and feeds back the 

SNR to a base station device. For example, a first group of antenna ports corresponds 

to an antenna configuration 1 and includes antenna ports port 0 and port 1, the base 

station configures a codebook set C1 for the antenna configuration 1, and a precoding 

matrix included in C1 is (W11, W12, W1n, ..., W1N). A second group of antenna ports 10 

corresponds to an antenna configuration 2 and includes antenna ports port 2 and port 3, 

a codebook set C2 is configured for the antenna configuration 2, and a precoding matrix 

included in C2 is (W21, W22, W2n, ..., W2N). A third group of antenna ports corresponds 

to an antenna configuration 3 and includes antenna ports port 4 and port 5, a codebook 

set C3 is configured for the antenna configuration 3, and a precoding matrix included 15 

in C3 is (W31, W32, W3n, ..., W3N). A fourth group of antenna ports corresponds to an 

antenna configuration 4 and includes antenna ports port 6 and port 7, a codebook set 

C4 is configured for the antenna configuration 4, and a precoding matrix included in 

C4 is (W41, W42, W4n, ..., W4N). The user equipment feeds back, based on corresponding 

antenna ports of each antenna configuration, an optimal rank (rank), a PMI(i), and an 20 

SNR(i) in a codebook set Ci corresponding to each antenna configuration, and the base 

station compares each SNR(i) to select a best antenna for the user equipment to 

configure. Alternatively, the UE compares each SNR(i) to select a best antenna 

configuration, and feeds back first information corresponding to the best antenna 

configuration to the base station, where the first information includes an antenna index 25 

and or a CSI fed back to the base station. For example, the UE separately measures four 

groups of antenna ports to obtain the third group of antenna ports port 4 and port 5, and 

traverses in the precoding matrix (W31, W32, W3n, ..., W3N) included in C3, to obtain an 

optimal SNR higher than those of the other three groups of antenna ports. Therefore, 

the UE feeds back an index corresponding to the third group of antenna ports to the 30 

base station. A codebook set is configured for each group of antenna ports, and the user 

equipment calculates an SNR based on the codebook set, and feeds back the SNR to the 

base station device. For example, the codebook set C1 is configured for the antenna 
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configuration 1, the codebook set C2 is configured for the antenna configuration 2, the 

codebook set C3 is configured for the antenna configuration 3, and the codebook set C4 

is configured for the antenna configuration 4. When the user equipment performs RRM 

measurement, the user equipment performs random beamforming (random 

beamforming) in a codebook set Ci corresponding to each antenna configuration based 5 

on a pilot of each antenna configuration to calculate and report an average reference 

signal receiving power (Reference Signal Receiving Power, RSRP) or a reference signal 

receiving quality (Reference Signal Receiving Quality, RSRQ). For example, the user 

equipment performs random beamforming on all codebooks in C1 based on a pilot of 

the antenna configuration 1 to obtain an RSRP 1, performs random beamforming on all 10 

codebooks in C2 based on a pilot of the antenna configuration 2 to obtain an RSRP 2, 

..., and the UE feeds back an index corresponding to an antenna configuration with the 

maximum RSRP to the base station. 

The feedback unit 12 is specifically configured to select, from the M antenna ports, N 

antenna ports that obtain optimal average information transmission performance 15 

through polling of all code words in a first codebook, obtain first information of the N 

antenna ports, and feed back the first information. 

In still another implementation, the first criterion is codebook information; and 

the feedback unit 12 is specifically configured to select, from the M antenna ports, N 

antenna ports that poll all code words in a first codebook 20 

so that the best information transmission performance in the code words is optimal, 

obtain first information of the N antenna ports, and feed back the first information. 

In still another implementation, the first criterion is packet information, the packet 

information including a transport block size and a modulation and coding scheme; and 

the feedback unit 12 is specifically configured to select, from the M antenna ports, N 25 

antenna ports that transmit first packets with optimal transmission performance, obtain 

first information of the N antenna ports, and feed back the first information; and/or 

the first network device selects, from the M antenna ports, a minimum quantity of N 

antenna ports that transmit first packets, obtains first information of the N antenna ports, 

and feeds back the first information; and/or 30 

the first network device selects, from the M antenna ports, a minimum quantity of N 

antenna ports that meet a specific performance requirement when transmitting first 

packets, for example, a minimum quantity of antenna ports with a specific bit error rate, 
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obtains first information of the N antenna ports, and feeds back the first information. 

It should be noted that, in the foregoing embodiment, the first criterion, the first 

threshold, the second threshold, the third threshold, and the fourth threshold are 

configured by the second network device by using broadcast information, higher layer 

signaling, or dynamic signaling. 5 

The M antenna ports correspond to X channel state information processes (CSI 

process), and the N antenna ports correspond to one CSI process in the X CSI processes, 

where X is a positive integer. Each CSI process corresponds to a specific measurement 

resource. For example, each CSI process is configured with one signal measurement 

resource and one interference measurement resource. The UE obtains CSI based on the 10 

signal measurement resource and the interference measurement resource and reports 

the CSI. For example, if M=20 corresponds to five CSI processes, every four antenna 

ports correspond to one CSI process, and N=4. 

It can be learned that, according to the first network device provided in this embodiment 

of the present invention, an optimal antenna configuration is performed based on at 15 

least one of antenna-related information, an SNR, a channel capacity, throughput, a 

single-user/multi-user transmission manner, a transmission mode, codebook 

information, or a packet size, so that more effective antenna selection is performed. 

FIG. 6 is a schematic diagram of a structure of a second network device according to 

an embodiment of the present invention. The second network device 2000 includes: a 20 

transmitting unit 21 and a receiving unit 22. 

The transmitting unit 21 is configured to transmit signals of M antenna ports to a first 

network device, where M is a positive integer. 

When an antenna configuration is performed, the transmitting unit 21 transmits 

configuration information of the M antenna ports to the first network device, and 25 

transmits the signals of the M antenna ports to the first network device. The first 

network device receives, based on the configuration information, the signals of the M 

antenna ports transmitted by the transmitting unit 21, where M is a positive integer. In 

this embodiment, the first network device may be a user equipment (User Equipment, 

UE), and the second network device may be a base station; or the first network device 30 

may be a user equipment, and the second network device may be a user equipment; or 

the first network device may be a base station, and the second network device may be 

a base station. 
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The base station may be a macro base station, a low-power node pico, or a radio remote 

unit RRH. 

The configuration information of the M antenna ports includes a pattern of the antenna 

ports, that is, information such as a location of a time-frequency resource of the antenna 

ports, a transmitting cycle of the signals of the antenna ports, and a power. 5 

The second network device may transmit only one piece of configuration information 

to the first network device. The configuration information is the configuration 

information of M antenna ports, or the M antenna ports are divided into a plurality of 

groups, and are transmitted to the first network device in a form of a plurality of pieces 

of configuration information. Each piece of configuration information corresponds to a 10 

configuration of one of antenna port groups. 

The receiving unit 22 is configured to receive first information of N antenna ports in 

the M antenna ports that is fed back by the first network device according to a first 

criterion, N being an integer less than or equal to M, and the first criterion being at least 

one of antenna-related information, an SNR, a channel capacity, throughput, an SU 15 

(single user)/MU (multi user) transmission manner, a transmission mode, codebook 

information, and a packet size. 

The first network device needs to select the N antenna ports from the M antenna ports 

according to a specific criterion, and notify the receiving unit 22 of the second network 

device of the first information of the selected N antenna ports. Herein, the first 20 

information is channel state information CSI corresponding to the N antenna ports or 

index information corresponding to the N antenna ports. Alternatively, the first 

information of the N antenna ports is transmitted to the second network device, and the 

second network device determines the N antenna ports. Herein, the first information is 

antenna-related information. 25 

The second network device configures the first criterion, a first threshold, a second 

threshold, a third threshold, or a fourth threshold by using broadcast information, higher 

layer signaling, or dynamic signaling. 

It can be learned that, according to the second network device provided in this 

embodiment of the present invention, the first network device performs an optimal 30 

antenna configuration based on at least one of antenna-related information, an SNR, a 

channel capacity, throughput, a single-user/multi-user transmission manner, a 

transmission mode, codebook information, or a packet size, and feeds back obtained 
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antenna-related information, channel state information CSI corresponding to the N 

antenna ports, or index information of the N antenna ports to the second network device, 

so that the first network device performs more effective antenna selection. 

FIG. 7 is a schematic diagram of a structure of another second network device according 

to an embodiment of the present invention. The second network device 3000 includes: 5 

a transmitting unit 31, a receiving unit 32, and a determining unit 33. 

The transmitting unit 31 is configured to transmit signals of M antenna ports to a first 

network device, where M is a positive integer. 

The receiving unit 32 is configured to receive first information of N antenna ports in 

the M antenna ports that is fed back by the first network device according to a first 10 

criterion, N being an integer less than or equal to M, the first criterion being at least one 

of antenna-related information, an SNR, a channel capacity, throughput, an SU (single 

user)/MU (multi user) transmission manner, a transmission mode, codebook 

information, and a packet size, and the first information including antenna-related 

information. 15 

Functions of the transmitting unit 31 and the receiving unit 32 are respectively the same 

as those of the transmitting unit 21 and the receiving unit 22 in the foregoing 

embodiment. Specifically, the first information herein includes antenna-related 

information. 

The determining unit 33 is configured to determine the N antenna ports as selected 20 

antenna ports based on the antenna-related information. 

The determining unit 33 determines the N antenna ports as selected antenna ports based 

on the antenna-related information. 

It can be learned that, according to the second network device provided in this 

embodiment of the present invention, the first network device performs an optimal 25 

antenna configuration based on at least one of antenna-related information, an SNR, a 

channel capacity, throughput, a single-user/multi-user transmission manner, a 

transmission mode, codebook information, or a packet size, and feeds back obtained 

antenna-related information to the second network device, and the second network 

device determines selected antenna ports, so that the first network device performs more 30 

effective antenna selection. 

FIG. 8 is a schematic diagram of a structure of another first network device according 

to an embodiment of the present invention. The first network device 4000 includes: a 
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receiver 41 and a transmitter 42. 

The receiver 41 is configured to receive signals of M antenna ports transmitted by a 

second network device, where M is a positive integer; and 

the transmitter 42 is configured to feed back first information of N antenna ports in the 

M antenna ports according to a first criterion, N being an integer less than or equal to 5 

M, and the first criterion being at least one of antenna-related information, an SNR, a 

channel capacity, throughput, an SU (single user)/MU (multi user) transmission 

manner, a transmission mode, codebook information, and a packet size. 

In an implementation, the first criterion is antenna-related information; and 

that the transmitter 42 performs the step of feeding back first information of N antenna 10 

ports in the M antenna ports according to a first criterion specifically is: 

performing cell selection based on measured antenna-related information of the M 

antenna ports, where the M antenna ports correspond to at least two cells or two 

transmission nodes, and each of the cells or transmission nodes corresponds to at least 

two antenna ports. 15 

In another implementation, that the transmitter 42 performs the step of performing cell 

selection based on the measured antenna-related information of the M antenna ports 

specifically is: 

selecting, by the first network device, the N antenna ports based on a comparison result 

of the measured antenna-related information of the M antenna ports and a first 20 

threshold, obtaining the first information of the N antenna ports, and feeding back the 

first information. 

In still another implementation, the first criterion is a signal-to-noise ratio SNR; and 

that the transmitter 42 performs the step of feeding back first information of N antenna 

ports in the M antenna ports according to a first criterion specifically is: 25 

selecting, from the M antenna ports, N antenna ports that enable an SNR after 

beamforming or transmit diversity to be less than or equal to or greater than or equal to 

a second threshold and that have a minimum quantity in antenna port combinations, 

obtaining first information of the N antenna ports, and feeding back the first 

information. 30 

In still another implementation, the first criterion is a channel capacity; and 

that the transmitter 42 performs the step of feeding back first information of N antenna 

ports in the M antenna ports according to a first criterion specifically is: 
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selecting, from the M antenna ports, N antenna ports that enable the channel capacity 

to be less than or equal to or greater than or equal to a third threshold and that have a 

minimum quantity in antenna port combinations, obtaining first information of the N 

antenna ports, and feeding back the first information. 

In still another implementation, the first criterion is throughput; and 5 

that the transmitter 42 performs the step of feeding back first information of N antenna 

ports in the M antenna ports according to a first criterion specifically is: 

selecting, by the first network device from the M antenna ports, N antenna ports that 

enable the throughput to be less than or equal to or greater than or equal to a fourth 

threshold and that have a minimum quantity in antenna port combinations, obtaining 10 

first information of the N antenna ports, and feeding back the first information. 

In still another implementation, the first criterion is an SU/MU transmission manner; 

and 

that the transmitter 42 performs the step of feeding back first information of N antenna 

ports in the M antenna ports according to a first criterion specifically is: 15 

selecting, from the M antenna ports, a first group of antenna ports with optimal SU 

transmission, the first group of antenna ports including N1 antenna ports, obtaining first 

information of the N1 antenna ports, and feeding back the first information; and/or 

selecting, from the M antenna ports, a second group of antenna ports with optimal MU 

transmission, the second group of antenna ports including N2 antenna ports, obtaining 20 

first information of the N2 antenna ports, and feeding back the first information. 

In still another implementation, the first criterion is a transmission mode; and 

that the transmitter 42 performs the step of feeding back first information of N antenna 

ports in the M antenna ports according to a first criterion specifically is: 

selecting, from the M antenna ports, an optimal first group of antenna ports whose 25 

transmission mode is transmit diversity transmission, the first group of antenna ports 

including N1 antenna ports, obtaining first information of the N1 antenna ports, and 

feeding back the first information; and/or 

selecting, from the M antenna ports, an optimal second group of antenna ports whose 

transmission mode is beamforming transmission, the first group of antenna ports 30 

including N2 antenna ports, obtaining first information of the N2 antenna ports, and 

feeding back the first information; and/or 

selecting, from the M antenna ports, an optimal third group of antenna ports whose 
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transmission mode is spatial multiplexing transmission, the third group of antenna ports 

including N3 antenna ports, obtaining first information of the N3 antenna ports, and 

feeding back the first information. 

In still another implementation, the first criterion is codebook information; and 

that the transmitter 42 performs the step of feeding back first information of N antenna 5 

ports in the M antenna ports according to a first criterion specifically is: 

selecting, from the M antenna ports, N antenna ports that use first codebook information 

and that have optimal transmission performance, obtaining first information of the N 

antenna ports, and feeding back the first information. 

In still another implementation, the first criterion is codebook information; and 10 

that the transmitter 42 performs the step of feeding back first information of N antenna 

ports in the M antenna ports according to a first criterion specifically is: 

selecting, from the M antenna ports, N antenna ports that obtain optimal average 

information transmission performance through polling of all code words in a first 

codebook, obtaining first information of the N antenna ports, and feeding back the first 15 

information. 

In still another implementation, the first criterion is codebook information; and 

that the transmitter 42 performs the step of feeding back first information of N antenna 

ports in the M antenna ports according to a first criterion specifically is: 

selecting, from the M antenna ports, N antenna ports that obtain optimal best 20 

information transmission performance through polling of all code words in a first 

codebook, obtaining first information of the N antenna ports, and feeding back the first 

information. 

In still another implementation, the first criterion is packet information; and 

that the transmitter 42 performs the step of feeding back first information of N antenna 25 

ports in the M antenna ports according to a first criterion specifically is: 

selecting, from the M antenna ports, N antenna ports that transmit first packets with 

optimal transmission performance, obtaining first information of the N antenna ports, 

and feeding back the first information; and/or 

selecting, from the M antenna ports, a minimum quantity of N antenna ports that 30 

transmit first packets, obtaining first information of the N antenna ports, and feeding 

back the first information. 

In the foregoing embodiments or implementations, the first criterion, the first threshold, 
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the second threshold, the third threshold, and the fourth threshold are configured by the 

second network device by using broadcast information, higher layer signaling, or 

dynamic signaling. 

In the foregoing embodiments or implementations, the M antenna ports correspond to 

X channel state information processes CSI processes, and the N antenna ports 5 

correspond to one CSI process in the X CSI processes, where X is a positive integer. 

In the foregoing embodiments or implementations, the first information includes 

antenna-related information, channel state information CSI corresponding to the N 

antenna ports, or index information of the N antenna ports. 

It can be learned that, according to the first network device provided in this embodiment 10 

of the present invention, an optimal antenna configuration is performed based on at 

least one of antenna-related information, an SNR, a channel capacity, throughput, a 

single-user/multi-user transmission manner, a transmission mode, codebook 

information, or a packet size, so that more effective antenna selection is performed. 

FIG. 9 is a schematic diagram of a structure of still another second network device 15 

according to an embodiment of the present invention. The second network device 5000 

includes: a transmitter and a receiver. 

The transmitter 51 is configured to transmit signals of M antenna ports to a first network 

device, where M is a positive integer. 

The receiver 52 is configured to receive first information of N antenna ports in the M 20 

antenna ports that is fed back by the first network device according to a first criterion, 

N being an integer less than or equal to M, and the first criterion being at least one of 

antenna-related information, an SNR, a channel capacity, throughput, an SU (single 

user)/MU (multi user) transmission manner, a transmission mode, codebook 

information, and a packet size. 25 

The first information includes channel state information CSI corresponding to the N 

antenna ports or index information of the N antenna ports. 

It can be learned that, according to the second network device provided in this 

embodiment of the present invention, the first network device performs an optimal 

antenna configuration based on at least one of antenna-related information, an SNR, a 30 

channel capacity, throughput, a single-user/multi-user transmission manner, a 

transmission mode, codebook information, or a packet size, and feeds back obtained 

antenna-related information, channel state information CSI corresponding to the N 
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antenna ports, or index information of the N antenna ports to the second network device, 

so that the first network device performs more effective antenna selection. 

FIG. 10 is a schematic diagram of a structure of still another second network device 

according to an embodiment of the present invention. The second network device 6000 

includes: a transmitter, a receiver, and a controller. 5 

The transmitter 61 is configured to transmit signals of M antenna ports to a first network 

device, where M is a positive integer. 

The receiver 62 is configured to receive first information of N antenna ports in the M 

antenna ports that is fed back by the first network device according to a first criterion, 

N being an integer less than or equal to M, the first criterion being at least one of 10 

antenna-related information, an SNR, a channel capacity, throughput, an SU (single 

user)/MU (multi user) transmission manner, a transmission mode, codebook 

information, and a packet size, and the first information including antenna-related 

information. 

the controller 63 is configured to determine the N antenna ports as selected antenna 15 

ports based on the antenna-related information. 

It can be learned that, according to the second network device provided in this 

embodiment of the present invention, the first network device performs an optimal 

antenna configuration based on at least one of antenna-related information, an SNR, a 

channel capacity, throughput, a single-user/multi-user transmission manner, a 20 

transmission mode, codebook information, or a packet size, and feeds back obtained 

antenna-related information to the second network device, and the second network 

device determines selected antenna ports, so that the first network device performs more 

effective antenna selection. 

It should be noted that, for simplicity of description, the foregoing method embodiments 25 

are described as a combination of a series of actions. However, a person skilled in the 

art should understand that the present invention is not limited to the described action 

sequence, because according to the present invention, some steps may be performed in 

another order or simultaneously. In addition, a person skilled in the art should also 

understand that the embodiments described in the specification are all example 30 

embodiments, and used actions and modules are not necessarily mandatory to the 

present invention. 

In the foregoing embodiments, the descriptions of the embodiments have respective 
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focuses. For a part that is not described in detail in an embodiment, reference may be 

made to related descriptions in other embodiments. 

According to the foregoing descriptions of the implementations, a person skilled in the 

art may clearly understand that the present invention may be implemented by using 

hardware, firmware, or a combination thereof. When the functions are implemented by 5 

using software, the functions described above may be stored in a computer-readable 

medium or transmitted as one or more instructions or code on a computer-readable 

medium. The computer-readable medium includes a computer storage medium and a 

communication medium, where the communication medium includes any medium that 

facilitates transmission of a computer program from one place to another. The storage 10 

medium may be any available medium that can be accessed by computer. This is used 

as an example but is not limited to: The computer-readable medium may include a 

random access memory (Random Access Memory, RAM), a read-only memory (Read-

Only Memory, ROM), an electrically erasable programmable read-only memory 

(Electrically Erasable Programmable Read-Only Memory, EEPROM), a compact disc 15 

read-only memory (Compact Disc Read-Only Memory, CD-ROM) or another optical 

disk storage, a magnetic disk storage medium or another magnetic storage device, or 

any other medium that can be used to carry or store expected program code in a form 

of an instruction or a data structure and that can be accessed by a computer. In addition, 

any connection may appropriately become a computer-readable medium. For example, 20 

if the software is transmitted from a website, a server, or another remote source by using 

a coaxial cable, an optical fiber cable, a twisted pair, a digital subscriber line (Digital 

Subscriber Line, DSL), or a wireless technology such as infrared, radio, and microwave, 

the coaxial cable, the optical fiber cable, the twisted pair, the DSL, or the wireless 

technology such as infrared, wireless, and microwave are included in fixation of a 25 

medium to which the software belongs. As used in the present invention, a disk (Disk) 

and a disc (disc) include a compact disc (CD), a laser disc, an optical disc, a digital 

versatile optical disc (DVD), a floppy disk, and a blue optical disc, where the disk 

generally copies data magnetically, and the disc copies data optically by using a laser. 

Combinations of the disk and the disc should also be included in the protection scope 30 

of the computer-readable medium. 

In conclusion, the foregoing descriptions are merely exemplary embodiments of the 

technical solutions of the present invention, and are not intended to limit the protection 
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scope of the present invention. Any modification, equivalent replacement, 

improvement, and the like made in the spirit and principles of the present invention 

shall fall within the protection scope of the present invention. 
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Claims 
1. A signal transmitting method, characterized by comprising: 

receiving, by a first network device, signals of M antenna ports transmitted by a second 

network device, wherein M is a positive integer; and 

feeding back, by the first network device, first information of N antenna ports in the M 5 

antenna ports according to a first criterion, N being an integer less than or equal to M, 

and the first criterion being at least one of antenna-related information, an SNR, a 

channel capacity, throughput, an SU (single user)/MU (multi user) transmission 

manner, a transmission mode, codebook information, and a packet size. 

2. The method according to claim 1, wherein the first criterion is antenna-related 10 

information; and 

the feeding back, by the first network device, first information of N antenna ports in the 

M antenna ports according to a first criterion specifically is: 

performing, by the first network device, cell selection based on measured antenna-

related information of the M antenna ports, wherein the M antenna ports correspond to 15 

at least two cells or two transmission nodes, and each of the cells or transmission nodes 

corresponds to at least two antenna ports. 

3. The method according to claim 2, wherein the performing, by the first network 

device, cell selection based on measured antenna-related information of the M antenna 

ports specifically is: 20 

selecting, by the first network device, the N antenna ports based on a comparison result 

of the measured antenna-related information of the M antenna ports and a first 

threshold, obtaining the first information of the N antenna ports, and feeding back the 

first information. 

4. The method according to claim 1, wherein the first criterion is a signal-to-noise ratio 25 

SNR; and 

the feeding back, by the first network device, first information of N antenna ports in the 

M antenna ports according to a first criterion specifically is: 

selecting, by the first network device from the M antenna ports, N antenna ports that 

enable an SNR after beamforming or transmit diversity to be less than or equal to or 30 

greater than or equal to a second threshold and that have a minimum quantity in antenna 

port combinations, obtaining first information of the N antenna ports, and feeding back 

the first information. 
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5. The method according to claim 1, wherein the first criterion is a channel capacity; 

and 

the feeding back, by the first network device, first information of N antenna ports in the 

M antenna ports according to a first criterion specifically is: 

selecting, by the first network device from the M antenna ports, N antenna ports that 5 

enable the channel capacity to be less than or equal to or greater than or equal to a third 

threshold and that have a minimum quantity in antenna port combinations, obtaining 

first information of the N antenna ports, and feeding back the first information. 

6. The method according to claim 1, wherein the first criterion is throughput; and 

the feeding back, by the first network device, first information of N antenna ports in the 10 

M antenna ports according to a first criterion specifically is: 

selecting, by the first network device from the M antenna ports, N antenna ports that 

enable the throughput to be less than or equal to or greater than or equal to a fourth 

threshold and that have a minimum quantity in antenna port combinations, obtaining 

first information of the N antenna ports, and feeding back the first information. 15 

7. The method according to claim 1, wherein the first criterion an SU/MU transmission 

manner; and 

the feeding back, by the first network device, first information of N antenna ports in the 

M antenna ports according to a first criterion specifically is: 

selecting, by the first network device from the M antenna ports, a first group of antenna 20 

ports with optimal SU transmission, the first group of antenna ports comprising N1 

antenna ports, obtaining first information of the N1 antenna ports, and feeding back the 

first information; and/or 

selecting, by the first network device from the M antenna ports, a second group of 

antenna ports with optimal MU transmission, the second group of antenna ports 25 

comprising N2 antenna ports, obtaining first information of the N2 antenna ports, and 

feeding back the first information. 

8. The method according to claim 1, wherein the first criterion is a transmission mode; 

and the feeding back, by the first network device, first information of N antenna ports 

in the M antenna ports according to a first criterion specifically is: 30 

selecting, by the first network device from the M antenna ports, an optimal first group 

of antenna ports whose transmission mode is transmit diversity transmission, the first 

group of antenna ports comprising N1 antenna ports, obtaining first information of the 
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N1 antenna ports, and feeding back the first information; and/or 

selecting, by the first network device from the M antenna ports, an optimal second 

group of antenna ports whose transmission mode is beamforming transmission, the first 

group of antenna ports comprising N2 antenna ports, obtaining first information of the 

N2 antenna ports, and feeding back the first information; and/or 5 

selecting, by the first network device from the M antenna ports, an optimal third group 

of antenna ports whose transmission mode is spatial multiplexing transmission, the third 

group of antenna ports comprising N3 antenna ports, obtaining first information of the 

N3 antenna ports, and feeding back the first information. 

9. The method according to claim 1, wherein the first criterion is codebook information; 10 

and 

the feeding back, by the first network device, first information of N antenna ports in the 

M antenna ports according to a first criterion specifically is: 

selecting, by the first network device from the M antenna ports, N antenna ports that 

use first codebook information corresponding to the N antenna ports and that have 15 

optimal transmission performance, obtaining first information of the N antenna ports, 

and feeding back the first information. 

10. The method according to claim 1, wherein the first criterion is codebook 

information; and 

the feeding back, by the first network device, first information of N antenna ports in the 20 

M antenna ports according to a first criterion specifically is: 

selecting, by the first network device from the M antenna ports, N antenna ports that 

obtain optimal average information transmission performance through polling of all 

code words in a first codebook, obtaining first information of the N antenna ports, and 

feeding back the first information. 25 

11. The method according to claim 1, wherein the first criterion is codebook 

information; and 

the feeding back, by the first network device, first information of N antenna ports in the 

M antenna ports according to a first criterion specifically is: 

selecting, by the first network device from the M antenna ports, N antenna ports that 30 

obtain optimal best information transmission performance through polling of all code 

words in a first codebook so that the best information transmission performance in the 

code words is optimal, obtaining first information of the N antenna ports, and feeding 
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back the first information. 

12. The method according to claim 1, wherein the first criterion is packet information; 

and 

the feeding back, by the first network device, first information of N antenna ports in the 

M antenna ports according to a first criterion specifically is: 5 

selecting, by the first network device from the M antenna ports, N antenna ports that 

transmit first packets with optimal transmission performance, obtaining first 

information of the N antenna ports, and feeding back the first information; and/or 

selecting, by the first network device from the M antenna ports, a minimum quantity of 

N antenna ports that transmit first packets, obtaining first information of the N antenna 10 

ports, and feeding back the first information; and/or 

selecting, by the first network device from the M antenna ports, a minimum quantity of 

N antenna ports that meet a specific performance requirement when transmitting first 

packets, obtaining first information of the N antenna ports, and feeding back the first 

information. 15 

13. The method according to claims 1 to 12, wherein the first criterion or the first 

threshold, the second threshold, the third threshold, and the fourth threshold are 

configured by the second network device by using broadcast information, higher layer 

signaling, or dynamic signaling. 

14. The method according to claims 1 to 13, wherein the M antenna ports correspond 20 

to X channel state information processes CSI processes, and the N antenna ports 

correspond to one CSI process in the X CSI processes, wherein X is a positive integer. 

15. The method according to claims 1 to 14, wherein the first information comprises 

antenna-related information, channel state information CSI corresponding to the N 

antenna ports, or index information of the N antenna ports. 25 

16. A signal transmitting method, characterized by comprising: 

transmitting, by a second network device, signals of M antenna ports to a first network 

device, wherein M is a positive integer; and 

receiving, by the second network device, first information of N antenna ports in the M 

antenna ports that is fed back by the first network device according to a first criterion, 30 

N being an integer less than or equal to M, and the first criterion being at least one of 

antenna-related information, an SNR, a channel capacity, throughput, an SU (single 

user)/MU (multi user) transmission manner, a transmission mode, codebook 
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information, and a packet size. 

17. The method according to claim 16, wherein the first information comprises antenna-

related information; and 

the method further comprises: 

determining, by the second network device, the N antenna ports as selected antenna 5 

ports based on the antenna-related information. 

18. The method according to claim 16, wherein the first information comprises channel 

state information CSI corresponding to the N antenna ports or index information of the 

N antenna ports. 

19. The method according to any one of claims 16 to 18, further comprising: 10 

configuring, by the second network device, the first criterion, a first threshold, a second 

threshold, a third threshold, or a fourth threshold by using broadcast information, higher 

layer signaling, or dynamic signaling. 

20. A first network device, characterized by comprising: 

a receiving unit, configured to receive signals of M antenna ports transmitted by a 15 

second network device, wherein M is a positive integer; and 

a feedback unit, configured to feed back first information of N antenna ports in the M 

antenna ports according to a first criterion, N being an integer less than or equal to M, 

and the first criterion being at least one of antenna-related information, an SNR, a 

channel capacity, throughput, an SU (single user)/MU (multi user) transmission 20 

manner, a transmission mode, codebook information, and a packet size. 

21. The first network device according to claim 20, wherein the first criterion is 

antenna-related information; and 

the feedback unit is specifically configured to: 

perform cell selection based on measured antenna-related information of the M antenna 25 

ports, wherein the M antenna ports correspond to at least two cells or two transmission 

nodes, and each of the cells or transmission nodes corresponds to at least two antenna 

ports. 

22. The first network device according to claim 21, wherein that the feedback unit 

performs the step of performing cell selection based on measured antenna-related 30 

information of the M antenna ports specifically is: 

selecting, by the first network device, the N antenna ports based on a comparison result 

of the measured antenna-related information of the M antenna ports and a first 
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threshold, obtaining the first information of the N antenna ports, and feeding back the 

first information. 

23. The first network device according to claim 20, wherein the first criterion is a signal-

to-noise ratio SNR; and 

the feedback unit is specifically configured to: 5 

select, from the M antenna ports, N antenna ports that enable an SNR after beamforming 

or transmit diversity to be less than or equal to or greater than or equal to a second 

threshold and that have a minimum quantity in antenna port combinations, obtain first 

information of the N antenna ports, and feed back the first information. 

24. The first network device according to claim 20, wherein the first criterion is a 10 

channel capacity; and 

the feedback unit is specifically configured to: 

select, from the M antenna ports, N antenna ports that enable the channel capacity to be 

less than or equal to or greater than or equal to a third threshold and that have a 

minimum quantity in antenna port combinations, obtain first information of the N 15 

antenna ports, and feed back the first information. 

25. The first network device according to claim 20, wherein the first criterion is 

throughput; and 

the feedback unit is specifically configured to: 

select, from the M antenna ports, N antenna ports that enable the throughput to be less 20 

than or equal to or greater than or equal to a fourth threshold and that have a minimum 

quantity in antenna port combinations, obtain first information of the N antenna ports, 

and feed back the first information. 

26. The first network device according to claim 20, wherein the first criterion is an 

SU/MU transmission manner; and 25 

the feedback unit is specifically configured to: 

select, from the M antenna ports, a first group of antenna ports with optimal SU 

transmission, the first group of antenna ports comprising N1 antenna ports, obtain first 

information of the N1 antenna ports, and feed back the first information; and/or 

select, from the M antenna ports, a second group of antenna ports with optimal MU 30 

transmission, the second group of antenna ports comprising N2 antenna ports, obtain 

first information of the N2 antenna ports, and feed back the first information. 

27. The first network device according to claim 20, wherein the first criterion is a 
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transmission mode; and 

the feedback unit is specifically configured to: 

select, from the M antenna ports, an optimal first group of antenna ports whose 

transmission mode is transmit diversity transmission, the first group of antenna ports 

comprising N1 antenna ports, obtain first information of the N1 antenna ports, and feed 5 

back the first information; and/or 

select, from the M antenna ports, an optimal second group of antenna ports whose 

transmission mode is beamforming transmission, the first group of antenna ports 

comprising N2 antenna ports, obtain first information of the N2 antenna ports, and feed 

back the first information; and/or 10 

select, from the M antenna ports, an optimal third group of antenna ports whose 

transmission mode is spatial multiplexing transmission, the third group of antenna ports 

comprising N3 antenna ports, obtain first information of the N3 antenna ports, and feed 

back the first information. 

28. The first network device according to claim 20, wherein the first criterion is 15 

codebook information; and 

the feedback unit is specifically configured to: 

select, from the M antenna ports, N antenna ports that use first codebook information 

corresponding to the N antenna ports and that have optimal transmission performance, 

obtain first information of the N antenna ports, and feed back the first information. 20 

29. The first network device according to claim 20, wherein the first criterion is 

codebook information; and 

the feedback unit is specifically configured to: 

select, from the M antenna ports, N antenna ports that obtain optimal average 

information transmission performance through polling of all code words in a first 25 

codebook, obtain first information of the N antenna ports, and feed back the first 

information. 

30. The first network device according to claim 20, wherein the first criterion is 

codebook information; and 

the feedback unit is specifically configured to: 30 

select, from the M antenna ports, N antenna ports that obtain optimal best information 

transmission performance through polling of all code words in a first codebook, obtain 

first information of the N antenna ports, and feed back the first information. 
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31. The first network device according to claim 20, wherein the first criterion is packet 

information; and 

the feedback unit is specifically configured to: 

select, from the M antenna ports, N antenna ports that transmit first packets with optimal 

transmission performance, obtain first information of the N antenna ports, and feed back 5 

the first information; and/or 

select, from the M antenna ports, a minimum quantity of N antenna ports that transmit 

first packets, obtain first information of the N antenna ports, and feed back the first 

information; and/or 

select, from the M antenna ports, a minimum quantity of N antenna ports that meet a 10 

specific performance requirement when transmitting first packets, for example, a 

minimum quantity of antenna ports with a specific bit error rate, obtain first information 

of the N antenna ports, and feed back the first information. 

32. The first network device according to claims 20 to 31, wherein the first criterion or 

the first threshold, the second threshold, the third threshold, and the fourth threshold are 15 

configured by the second network device by using broadcast information, higher layer 

signaling, or dynamic signaling. 

33. The first network device according to claims 20 to 32, wherein the M antenna ports 

correspond to X channel state information processes CSI processes, and the N antenna 

ports correspond to one CSI process in the X CSI processes, wherein X is a positive 20 

integer. 

34. The method according to claims 20 to 33, wherein the first information comprises 

antenna-related information, channel state information CSI corresponding to the N 

antenna ports, or index information of the N antenna ports. 

35. A second network device, characterized by comprising: 25 

a transmitting unit, configured to transmit signals of M antenna ports to a first network 

device, wherein M is a positive integer; and 

a receiving unit, configured to receive first information of N antenna ports in the M 

antenna ports that is fed back by the first network device according to a first criterion, 

N being an integer less than or equal to M, and the first criterion being at least one of 30 

antenna-related information, an SNR, a channel capacity, throughput, an SU (single 

user)/MU (multi user) transmission manner, a transmission mode, codebook 

information, and a packet size. 
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36. The second network device according to claim 35, wherein the first information 

comprises antenna-related information; and 

the second network device further comprises: 

a determining unit, configured to determine the N antenna ports as selected antenna 

ports based on the antenna-related information. 5 

37. The second network device according to claim 35, wherein the first information 

comprises channel state information CSI corresponding to the N antenna ports or index 

information of the N antenna ports. 

38. The second network device according to any one of claims 35 to 37, wherein the 

transmitting unit is further configured to configure the first criterion, a first threshold, 10 

a second threshold, a third threshold, and a fourth threshold by using broadcast 

information, higher layer signaling, or dynamic signaling. 

39. A first network device, characterized by comprising: a receiver and a transmitter, 

wherein 

the receiver is configured to receive signals of M antenna ports transmitted by a second 15 

network device, wherein M is a positive integer; and 

the transmitter is configured to feed back first information of N antenna ports in the M 

antenna ports according to a first criterion, N being an integer less than or equal to M, 

and the first criterion being at least one of antenna-related information, an SNR, a 

channel capacity, throughput, an SU (single user)/MU (multi user) transmission 20 

manner, a transmission mode, codebook information, and a packet size. 

40. The first network device according to claim 39, wherein the first criterion is 

antenna-related information; and 

that the transmitter performs the step of feeding back first information of N antenna 

ports in the M antenna ports according to a first criterion specifically is: 25 

performing cell selection based on measured antenna-related information of the M 

antenna ports, wherein the M antenna ports correspond to at least two cells or two 

transmission nodes, and each of the cells or transmission nodes corresponds to at least 

two antenna ports. 

41. The first network device according to claim 40, wherein that the transmitter 30 

performs the step of performing cell selection based on measured antenna-related 

information of the M antenna ports specifically is: 

selecting, by the first network device, the N antenna ports based on a comparison result 
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of the measured antenna-related information of the M antenna ports and a first 

threshold, obtaining the first information of the N antenna ports, and feeding back the 

first information. 

42. The first network device according to claim 39, wherein the first criterion is a signal-

to-noise ratio SNR; and 5 

that the transmitter performs the step of feeding back first information of N antenna 

ports in the M antenna ports according to a first criterion specifically is: 

selecting, from the M antenna ports, N antenna ports that enable an SNR after 

beamforming or transmit diversity to be less than or equal to or greater than or equal to 

a second threshold and that have a minimum quantity in antenna port combinations, 10 

obtaining first information of the N antenna ports, and feeding back the first 

information. 

43. The first network device according to claim 39, wherein the first criterion is a 

channel capacity; and 

that the transmitter performs the step of feeding back first information of N antenna 15 

ports in the M antenna ports according to a first criterion specifically is: 

selecting, from the M antenna ports, N antenna ports that enable the channel capacity 

to be less than or equal to or greater than or equal to a third threshold and that have a 

minimum quantity in antenna port combinations, obtaining first information of the N 

antenna ports, and feeding back the first information. 20 

44. The first network device according to claim 39, wherein the first criterion is 

throughput; and 

that the transmitter performs the step of feeding back first information of N antenna 

ports in the M antenna ports according to a first criterion specifically is: 

selecting, by the first network device from the M antenna ports, N antenna ports that 25 

enable the throughput to be less than or equal to or greater than or equal to a fourth 

threshold and that have a minimum quantity in antenna port combinations, obtaining 

first information of the N antenna ports, and feeding back the first information. 

45. The first network device according to claim 39, wherein the first criterion is an 

SU/MU transmission manner; and 30 

that the transmitter performs the step of feeding back first information of N antenna 

ports in the M antenna ports according to a first criterion specifically is: 

selecting, from the M antenna ports, a first group of antenna ports with optimal SU 
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transmission, the first group of antenna ports comprising N1 antenna ports, obtaining 

first information of the N1 antenna ports, and feeding back the first information; and/or 

selecting, from the M antenna ports, a second group of antenna ports with optimal MU 

transmission, the second group of antenna ports comprising N2 antenna ports, obtaining 

first information of the N2 antenna ports, and feeding back the first information. 5 

46. The first network device according to claim 39, wherein the first criterion is a 

transmission mode; and 

that the transmitter performs the step of feeding back first information of N antenna 

ports in the M antenna ports according to a first criterion specifically is: 

selecting, from the M antenna ports, an optimal first group of antenna ports whose 10 

transmission mode is transmit diversity transmission, the first group of antenna ports 

comprising N1 antenna ports, obtaining first information of the N1 antenna ports, and 

feeding back the first information; and/or 

selecting, from the M antenna ports, an optimal second group of antenna ports whose 

transmission mode is beamforming transmission, the first group of antenna ports 15 

comprising N2 antenna ports, obtaining first information of the N2 antenna ports, and 

feeding back the first information; and/or 

selecting, from the M antenna ports, an optimal third group of antenna ports whose 

transmission mode is spatial multiplexing transmission, the third group of antenna ports 

comprising N3 antenna ports, obtaining first information of the N3 antenna ports, and 20 

feeding back the first information. 

47. The first network device according to claim 39, wherein the first criterion is 

codebook information; and 

that the transmitter performs the step of feeding back first information of N antenna 

ports in the M antenna ports according to a first criterion specifically is: 25 

selecting, from the M antenna ports, N antenna ports that use first codebook information 

corresponding to the N antenna ports and that have optimal transmission performance, 

obtaining first information of the N antenna ports, and feeding back the first 

information. 

48. The first network device according to claim 39, wherein the first criterion is 30 

codebook information; and 

that the transmitter performs the step of feeding back first information of N antenna 

ports in the M antenna ports according to a first criterion specifically is: 
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selecting, from the M antenna ports, N antenna ports that obtain optimal average 

information transmission performance through polling of all code words in a first 

codebook, obtaining first information of the N antenna ports, and feeding back the first 

information. 

49. The first network device according to claim 39, wherein the first criterion is 5 

codebook information; and 

that the transmitter performs the step of feeding back first information of N antenna 

ports in the M antenna ports according to a first criterion specifically is: 

selecting, from the M antenna ports, N antenna ports that obtain optimal best 

information transmission performance through polling of all code words in a first 10 

codebook, obtaining first information of the N antenna ports, and feeding back the first 

information. 

50. The first network device according to claim 39, wherein the first criterion is packet 

information; and 

that the transmitter performs the step of feeding back first information of N antenna 15 

ports in the M antenna ports according to a first criterion specifically is: 

selecting, from the M antenna ports, N antenna ports that transmit first packets with 

optimal transmission performance, obtaining first information of the N antenna ports, 

and feeding back the first information; and/or 

selecting, from the M antenna ports, a minimum quantity of N antenna ports that 20 

transmit first packets, obtaining first information of the N antenna ports, and feeding 

back the first information; and/or 

selecting, from the M antenna ports, a minimum quantity of N antenna ports that meet 

a specific performance requirement when transmitting first packets, for example, a 

minimum quantity of antenna ports with a specific bit error rate, obtaining first 25 

information of the N antenna ports, and feeding back the first information. 

51. The first network device according to claims 39 to 50, wherein the first criterion or 

the first threshold, the second threshold, the third threshold, and the fourth threshold are 

configured by the second network device by using broadcast information, higher layer 

signaling, or dynamic signaling. 30 

52. The first network device according to claims 39 to 51, wherein the M antenna ports 

correspond to X channel state information processes CSI processes, and the N antenna 

ports correspond to one CSI process in the X CSI processes, wherein X is a positive 
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integer. 

53. The first network device according to claims 39 to 52, wherein the first information 

comprises antenna-related information, channel state information CSI corresponding to 

the N antenna ports, or index information of the N antenna ports. 

54. A second network device, characterized by comprising: a transmitter and a receiver, 5 

wherein 

the transmitter is configured to transmit signals of M antenna ports to a first network 

device, wherein M is a positive integer; and 

the receiver is configured to receive first information of N antenna ports in the M 

antenna ports that is fed back by the first network device according to a first criterion, 10 

N being an integer less than or equal to M, and the first criterion being at least one of 

antenna-related information, an SNR, a channel capacity, throughput, an SU (single 

user)/MU (multi user) transmission manner, a transmission mode, codebook 

information, and a packet size. 

55. The second network device according to claim 54, wherein the first information 15 

comprises antenna-related information; and 

the second network device further comprises: a controller, wherein 

the controller is configured to determine the N antenna ports as selected antenna ports 

based on the antenna-related information. 

56. The second network device according to claim 54, wherein the first information 20 

comprises channel state information CSI corresponding to the N antenna ports or index 

information of the N antenna ports. 

57. The second network device according to any one of claims 54 to 56, wherein the 

transmitter is further configured to configure the first criterion, a first threshold, a 

second threshold, a third threshold, and a fourth threshold by using broadcast 25 

information, higher layer signaling, or dynamic signaling. 
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