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Measurement Method, Base Station and Terminal 

 

Technical Field 

The present invention relates to the technical field of communication, in particular to a 

measurement method, a base station, and a terminal. 

 

Background 

In a Long Term Evolution (LTE) system, a terminal receives downlink signals over an 

entire system bandwidth. The downlink signals include Physical Downlink Control Channel 

(PDCCH) and downlink common reference signals such as Cell-specific Reference Signal 

(CRS) and channel state information reference signal (CSI-RS). The LTE system supports 

System bandwidths of 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, and 20MHz. Among them, 

typical and widely used system bandwidths are 20MHz and 10MHz, which correspond to 100 

Physical Resource Blocks (PRB) and 50 PRBs respectively on a downlink channel.  

In an existing LTE system, a terminal will always blindly detect PDCCH over the entire 

downlink system bandwidth, which will lead to a higher power consumption of the terminal. 

Especially in a 5-Generation (5G) mobile communication technology system and subsequent 

mobile communication technology systems with larger bandwidth, a bandwidth of a carrier may 

be very wide, for example up to 200MHz. If the terminal still receives PDCCH on a full 

bandwidth as in the LTE system, i.e., a 4-Generation (4G) mobile communication technology 

system, the power consumption of the terminal will be very high. For a terminal supporting 

Machine Type Communications (MTC), downlink signals may be demodulated at a bandwidth 

of 1.4MHz, that is, a bandwidth of 6 PRBs. For this type of terminal, power consumption of the 

terminal may be saved due to a reduction of downlink bandwidth. However, since such a 

terminal may only work on a narrow bandwidth, such as on 6 PRBs, functions of the terminal 

will be greatly limited. For example, in a cellular system, a terminal needs to measure Channel 

State Information (CSI) of a downlink channel and feed it back to a base station. The base 

station will use the CSI fed back by the terminal as an important basis for scheduling downlink 

data. The measurement for CSI of the downlink channel by the terminal is generally 

accomplished by measuring a downlink reference signal such as CRS or CSI-RS. Since these 

two downlink reference signals are transmitted by the base station over the entire system 

bandwidth and it is difficult to obtain accurate CSI of the downlink channel, it is necessary to 
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solve a problem of measuring the CSI of the downlink channel by the terminal operating over 

the narrow bandwidth. 

 

Summary 

Embodiments of the present invention provide a measurement method, a base station, and 

a terminal, which may enable the terminal to flexibly switch between a narrow bandwidth and a 

system bandwidth, and realize a measurement for CSI of a downlink channel while reducing a 

power consumption of the terminal. 

A first aspect of embodiments of the present invention provides a measurement method, 

including: sending, by a base station, a switch message for a narrow bandwidth reception mode 

to a terminal, to instruct the terminal to switch to a designated narrow bandwidth to receive 

information, wherein a width of the narrow bandwidth is less than a width of a system 

bandwidth; and scheduling, by the base station, the terminal to switch to the system bandwidth 

to measure a downlink reference signal when channel state information of a downlink channel 

needs to be measured. 

In one possible implementation, the measurement method further includes: sending 

downlink control information for the terminal in a physical downlink control channel on the 

narrow bandwidth; wherein the downlink control information is in a terminal specific search 

space corresponding to the terminal and uses a control channel element aggregation level 

corresponding to the terminal. 

In one possible implementation, the scheduling, by the base station, the terminal to switch 

to the system bandwidth to measure the downlink reference signal when the channel state 

information of the downlink channel needs to be measured, includes: configuring, by the base 

station, measurement parameters for the terminal to measure the downlink reference signal and 

sending the measurement parameters to the terminal, wherein the measurement parameters 

include a cycle for the terminal to measure the downlink reference signal and information of a 

time period for the terminal to measure the downlink reference signal in the cycle, wherein the 

cycle includes a duration for the terminal to enter the narrow bandwidth reception mode, switch 

to a system bandwidth to measure the downlink reference signal, and enter the narrow 

bandwidth reception mode again; and scheduling the terminal to switch to the system 

bandwidth to measure the downlink reference signal according to the measurement parameters. 

In one possible implementation, before scheduling the terminal to switch to the system 
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bandwidth to measure the downlink reference signal according to the measurement parameters, 

the method further includes: sending a trigger signal on a physical downlink control channel of 

the narrow bandwidth, wherein the trigger signal is used for triggering the terminal to switch to 

the system bandwidth to measure the downlink reference signal according to the measurement 

parameters. 

In one possible implementation, the scheduling, by the base station, the terminal to switch 

to the system bandwidth to measure the downlink reference signal when the channel state 

information of the downlink channel needs to be measured, includes: configuring, by the base 

station, measurement parameters for the terminal to measure the downlink reference signal and 

sending the measurement parameters to the terminal, wherein the measurement parameters 

include a duration for the terminal to measure the downlink reference signal for one time; and 

sending a trigger signal on a physical downlink control channel of the narrow bandwidth, 

wherein the trigger signal is used for triggering the terminal to switch to the system bandwidth 

to measure the downlink reference signal according to the measurement parameters. 

In one possible implementation, the measurement parameters configured by the base 

station for the terminal include at least two different configurations, and when the measurement 

parameters are sent to the terminal, configuration situations of the measurement parameters are 

indicated to the terminal through a physical downlink control channel of the narrow bandwidth; 

and the base station instructs the terminal to use measurement parameters of another 

configuration for measurement through the physical downlink control channel of the narrow 

bandwidth if currently used measurement parameters need to be modified. 

In one possible implementation, the measurement method further includes: receiving the 

channel state information of the downlink channel reported by the terminal; and sending a 

message for stopping measurement to the terminal, to instruct the terminal to stop measuring 

the downlink reference signal. 

A second aspect of embodiments of the present invention provides a measurement method, 

including: receiving, by a terminal, a switch message for a narrow bandwidth reception mode 

sent by a base station and switching to a designated narrow bandwidth to receive information, 

wherein a width of the narrow bandwidth is less than a width of a system bandwidth; and 

switching to the system bandwidth to measure a downlink reference signal according to 

scheduling of the base station when channel state information of a downlink channel needs to 

be measured. 
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In one possible implementation, the measurement method further includes: receiving 

downlink control information for the terminal in a physical downlink control channel on the 

narrow bandwidth; wherein the downlink control information is in a terminal specific search 

space corresponding to the terminal and uses a control channel element aggregation level 

corresponding to the terminal. 

In one possible implementation, the switching to the system bandwidth to measure the 

downlink reference signal according to the scheduling of the base station when the channel state 

information of the downlink channel needs to be measured, includes: receiving measurement 

parameters configured by the base station for the terminal to measure the downlink reference 

signal, wherein the measurement parameters include a cycle for the terminal to measure the 

downlink reference signal and information of a time period for the terminal to measure the 

downlink reference signal in the cycle, wherein the cycle includes a duration for the terminal to 

enter the narrow bandwidth reception mode, switch to a system bandwidth to measure the 

downlink reference signal, and enter the narrow bandwidth reception mode again; and 

switching to the system bandwidth to measure the downlink reference signal according to the 

measurement parameters. 

In one possible implementation, before switching to the system bandwidth to measure the 

downlink reference signal according to the measurement parameters, the method further 

includes: receiving a trigger signal sent by the base station on a physical downlink control 

channel of the narrow bandwidth, wherein the trigger signal is used for triggering the terminal 

to switch to the system bandwidth to measure the downlink reference signal according to the 

measurement parameters. 

In one possible implementation, the switching to the system bandwidth to measure the 

downlink reference signal according to the scheduling of the base station when the channel state 

information of the downlink channel needs to be measured, includes: receiving measurement 

parameters configured by the base station for the terminal to measure the downlink reference 

signal, wherein the measurement parameters include a duration for the terminal to measure the 

downlink reference signal for one time; receiving a trigger signal sent by the base station on a 

physical downlink control channel of the narrow bandwidth; and switching to the system 

bandwidth to measure the downlink reference signal according to the trigger signal and the 

measurement parameters. 

In one possible implementation, the measurement parameters configured by the base 

station for the terminal include at least two different configurations, and when receiving the 
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measurement parameters, configuration situations of the measurement parameters are 

determined through an indication on a physical downlink control channel of the narrow 

bandwidth; and receiving information, which is sent by the base station through the physical 

downlink control channel of the narrow bandwidth, instructing the terminal to use measurement 

parameters of another configuration for measurement if the base station needs to modify 

currently used measurement parameters. 

In one possible implementation, the measurement method further includes: reporting the 

channel state information of the downlink channel to the base station; and receiving a message 

for stopping measurement sent by the base station, and stopping measuring the downlink 

reference signal. 

A third aspect of embodiments of the present invention provides a base station, including: 

a sending unit, used for sending a switch message for a narrow bandwidth reception mode to a 

terminal, to instruct the terminal to switch to a designated narrow bandwidth to receive 

information, wherein a width of the narrow bandwidth is less than a width of a system 

bandwidth; and a scheduling unit, used for scheduling the terminal to switch to the system 

bandwidth to measure a downlink reference signal when channel state information of a 

downlink channel needs to be measured. 

In one possible implementation, the sending unit is further used for sending downlink 

control information for the terminal in a physical downlink control channel on the narrow 

bandwidth; wherein the downlink control information is in a terminal specific search space 

corresponding to the terminal and uses a control channel element aggregation level 

corresponding to the terminal. 

In one possible implementation, the scheduling unit is specifically used for: configuring 

measurement parameters for the terminal to measure the downlink reference signal and sending 

the measurement parameters to the terminal, wherein the measurement parameters include a 

cycle for the terminal to measure the downlink reference signal and information of a time 

period for the terminal to measure the downlink reference signal in the cycle, wherein the cycle 

includes a duration for the terminal to enter the narrow bandwidth reception mode, switch to a 

system bandwidth to measure the downlink reference signal, and enter the narrow bandwidth 

reception mode again; and scheduling the terminal to switch to the system bandwidth to 

measure the downlink reference signal according to the measurement parameters. 

In one possible implementation, before scheduling the terminal to switch to the system 
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bandwidth to measure the downlink reference signal according to the measurement parameters, 

the sending unit is further used for sending a trigger signal on a physical downlink control 

channel of the narrow bandwidth, wherein the trigger signal is used for triggering the terminal 

to switch to the system bandwidth to measure the downlink reference signal according to the 

measurement parameters. 

In one possible implementation, the scheduling unit is specifically used for: configuring 

measurement parameters for the terminal to measure the downlink reference signal and sending 

the measurement parameters to the terminal, wherein the measurement parameters include a 

duration for the terminal to measure the downlink reference signal for one time; and sending a 

trigger signal on a physical downlink control channel of the narrow bandwidth, wherein the 

trigger signal is used for triggering the terminal to switch to the system bandwidth to measure 

the downlink reference signal according to the measurement parameters. 

In one possible implementation, the measurement parameters configured by the base 

station for the terminal include at least two different configurations, and the sending unit is 

further used for indicating configuration situations of the measurement parameters to the 

terminal through a physical downlink control channel of the narrow bandwidth when sending 

the measurement parameters to the terminal; and the scheduling unit is further used for 

instructing the terminal to use measurement parameters of another configuration for 

measurement through the physical downlink control channel of the narrow bandwidth if 

currently used measurement parameters need to be modified. 

In one possible implementation, the scheduling unit is further used for receiving the 

channel state information of the downlink channel reported by the terminal; and sending a 

message for stopping measurement to the terminal, to instruct the terminal to stop measuring 

the downlink reference signal. 

A fourth aspect of embodiments of the present invention provides a base station including: 

a processor, a memory, a transceiver, and a bus, wherein the processor, the memory and the 

transceiver are connected through the bus, and the transceiver is used for receiving and 

transmitting signals and communicating with a terminal, and the memory is used for storing a 

group of program codes, and the processor is used for calling the program codes stored in the 

memory to perform the following operations: sending a switch message for a narrow bandwidth 

reception mode to a terminal through the transceiver, to instruct the terminal to switch to a 

specified narrow bandwidth to receive information, wherein a width of the narrow bandwidth is 

less than a width of a system bandwidth; and scheduling, by the base station, the terminal to 
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switch to the system bandwidth to measure a downlink reference signal when channel state 

information of a downlink channel needs to be measured. 

In one possible implementation, the processor is further used for sending downlink 

control information for the terminal through the transceiver in a physical downlink control 

channel on the narrow bandwidth; wherein the downlink control information is in a terminal 

specific search space corresponding to the terminal and uses a control channel element 

aggregation level corresponding to the terminal. 

In one possible implementation, the processor is specifically used for configuring 

measurement parameters for the terminal to measure the downlink reference signal and sending 

the measurement parameters to the terminal, wherein the measurement parameters include a 

cycle for the terminal to measure the downlink reference signal and information of a time 

period for the terminal to measure the downlink reference signal in the cycle, wherein the cycle 

includes a duration for the terminal to enter the narrow bandwidth reception mode, switch to a 

system bandwidth to measure the downlink reference signal, and enter the narrow bandwidth 

reception mode again; and scheduling the terminal to switch to the system bandwidth to 

measure the downlink reference signal according to the measurement parameters. 

In one possible implementation, before scheduling the terminal to switch to the system 

bandwidth to measure the downlink reference signal according to the measurement parameters, 

the processor is further used for: sending a trigger signal through the transceiver on a physical 

downlink control channel of the narrow bandwidth, wherein the trigger signal is used for 

triggering the terminal to switch to the system bandwidth to measure the downlink reference 

signal according to the measurement parameters. 

In one possible implementation, the processor is specifically used for configuring 

measurement parameters for the terminal to measure the downlink reference signal and sending 

the measurement parameters to the terminal, wherein the measurement parameters include a 

duration for the terminal to measure the downlink reference signal for one time; and sending a 

trigger signal on a physical downlink control channel of the narrow bandwidth, wherein the 

trigger signal is used for triggering the terminal to switch to the system bandwidth to measure 

the downlink reference signal according to the measurement parameters. 

In one possible implementation, the measurement parameters configured by the base 

station for the terminal include at least two different configurations, and the processor is further 

used for indicating configuration situations of the measurement parameters to the terminal 
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through a physical downlink control channel of the narrow bandwidth when sending the 

measurement parameters to the terminal; and the processor is further used for instructing the 

terminal to use measurement parameters of another configuration for measurement through the 

physical downlink control channel of the narrow bandwidth if currently used measurement 

parameters need to be modified. 

In one possible implementation, the processor is further used for receiving the channel 

state information of the downlink channel reported by the terminal through the transceiver; and 

sending a message for stopping measurement to the terminal, to instruct the terminal to stop 

measuring the downlink reference signal. 

A fifth aspect of embodiments of the present invention provides a terminal, including: a 

receiving unit, used for receiving a switch message for a narrow bandwidth reception mode sent 

by a base station and switching to a designated narrow bandwidth to receive information, 

wherein a width of the narrow bandwidth is less than a width of a system bandwidth; and a 

switching unit, used for switching to the system bandwidth to measure a downlink reference 

signal according to scheduling of the base station when channel state information of a downlink 

channel needs to be measured. 

In one possible implementation, the receiving unit is further used for receiving downlink 

control information for the terminal in a physical downlink control channel on the narrow 

bandwidth; wherein the downlink control information is in a terminal specific search space 

corresponding to the terminal and uses a control channel element aggregation level 

corresponding to the terminal. 

In one possible implementation, the receiving unit is specifically used for receiving 

measurement parameters configured by the base station for the terminal to measure the 

downlink reference signal, wherein the measurement parameters include a cycle for the 

terminal to measure the downlink reference signal and information of a time period for the 

terminal to measure the downlink reference signal in the cycle, wherein the cycle includes a 

duration for the terminal to enter the narrow bandwidth reception mode, switch to a system 

bandwidth to measure the downlink reference signal, and enter the narrow bandwidth reception 

mode again; and the switching unit is specifically used for: switching to the system bandwidth 

to measure the downlink reference signal according to the measurement parameters. 

In one possible implementation, before the switching unit switches to the system 

bandwidth to measure the downlink reference signal according to the measurement parameters, 
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the receiving unit is further used for: receiving a trigger signal sent by the base station on a 

physical downlink control channel of the narrow bandwidth, wherein the trigger signal is used 

for triggering the terminal to switch to the system bandwidth to measure the downlink reference 

signal according to the measurement parameters. 

In one possible implementation, the receiving unit is specifically used for: receiving 

measurement parameters configured by the base station for the terminal to measure the 

downlink reference signal, wherein the measurement parameters include a duration for the 

terminal to measure the downlink reference signal for one time; and receiving a trigger signal 

sent by the base station on a physical downlink control channel of the narrow bandwidth; and 

the switching unit is specifically used for: switching to the system bandwidth to measure the 

downlink reference signal according to the trigger signal and the measurement parameters. 

In one possible implementation, the measurement parameters configured by the base 

station for the terminal include at least two different configurations, and when the receiving unit 

receives the measurement parameters, the switching unit is further used for determining 

configuration situations of the measurement parameters through an indication on a physical 

downlink control channel of the narrow bandwidth; and if the base station needs to modify 

currently used measurement parameters, the receiving unit is further used for receiving 

information, which is sent by the base station through the physical downlink control channel of 

the narrow bandwidth, instructing the terminal to use measurement parameters of another 

configuration for measurement. 

In one possible implementation, the switching unit is further used for reporting the 

channel state information of the downlink channel to the base station; receiving a message for 

stopping measurement sent by the base station, and stopping measuring the downlink reference 

signal. 

A sixth aspect of embodiments of the present invention provides a terminal, including: a 

processor, a memory, a transmitter, a receiver, and a bus, wherein the processor, the memory, 

the transmitter, and the receiver are connected through the bus, wherein the transmitter is used 

for transmitting signals, and the receiver is used for receiving signals, and the transmitter and 

the receiver are independently respectively set or integrated, and the memory is used for storing 

a group of program codes, and the processor is used for calling the program codes stored in the 

memory to perform the following operations: receiving a switch message for a narrow 

bandwidth reception mode sent by a base station through the receiver, and switching to a 

designated narrow bandwidth to receive information, wherein a width of the narrow bandwidth 



10 

 
 

is less than a width of a system bandwidth; and switching to the system bandwidth to measure a 

downlink reference signal according to scheduling of the base station when channel state 

information of a downlink channel needs to be measured. 

In one possible implementation, the processor is further used for receiving, through the 

receiver, downlink control information for the terminal in a physical downlink control channel 

on the narrow bandwidth; wherein the downlink control information is in a terminal specific 

search space corresponding to the terminal and uses a control channel element aggregation level 

corresponding to the terminal. 

In one possible implementation, the processor is specifically used for receiving, through 

the receiver, measurement parameters configured by the base station for the terminal to measure 

the downlink reference signal, wherein the measurement parameters include a cycle for the 

terminal to measure the downlink reference signal and information of a time period for the 

terminal to measure the downlink reference signal in the cycle, wherein the cycle includes a 

duration for the terminal to enter the narrow bandwidth reception mode, switch to a system 

bandwidth to measure the downlink reference signal, and enter the narrow bandwidth reception 

mode again; and switching to the system bandwidth to measure the downlink reference signal 

according to the measurement parameters. 

In one possible implementation, the processor is further used for receiving, through the 

receiver, a trigger signal sent by the base station on a physical downlink control channel of the 

narrow bandwidth before switching to the system bandwidth to measure the downlink reference 

signal according to the measurement parameters, wherein the trigger signal is used for 

triggering the terminal to switch to the system bandwidth to measure the downlink reference 

signal according to the measurement parameters. 

In one possible implementation, the processor is specifically used for: receiving, through 

the receiver, measurement parameters configured by the base station for the terminal to measure 

the downlink reference signal, wherein the measurement parameters include a duration for the 

terminal to measure the downlink reference signal for one time; receiving a trigger signal sent 

by the base station on a physical downlink control channel of the narrow bandwidth through the 

receiver; and switching to the system bandwidth to measure the downlink reference signal 

according to the trigger signal and the measurement parameters. 

In one possible implementation, the measurement parameters configured by the base 

station for the terminal include at least two different configurations, and the processor is further 
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used for determining configuration situations of the measurement parameters through an 

indication on a physical downlink control channel of the narrow bandwidth when receiving the 

measurement parameters; and if the base station needs to modify currently used measurement 

parameters, the processor is further used for receiving, through the receiver, information, which 

is sent by the base station through the physical downlink control channel of the narrow 

bandwidth, instructing the terminal to use measurement parameters of another configuration for 

measurement. 

In one possible implementation, the processor is further used for reporting the channel 

state information of the downlink channel to the base station through the transmitter; receiving 

a message for stopping measurement sent by the base station through the receiver, and stopping 

measuring the downlink reference signal. 

A seventh aspect of embodiments of the present invention provides a computer storage 

medium including a group of program codes for executing the method according to any of the 

implementations of the first aspect of the embodiment of the present invention. 

An eighth aspect of embodiments of the present invention provides a computer storage 

medium including a group of program codes for executing the method according to any of the 

implementations of the second aspect of the embodiment of the present invention. 

Embodiments of the present invention have the following beneficial effects: a base station 

instructs a terminal to switch to a narrow bandwidth reception mode by configuring a switch 

message, and in the narrow bandwidth reception mode, the terminal may receive signals on a 

narrow bandwidth less than the system bandwidth, so that the terminal does not need to detect a 

larger system bandwidth, and power consumption of the terminal and time delay of detection 

signals may be reduced; configuration in PDCCH with a narrow bandwidth only contains 

UE-specific search space and fixed control channel element aggregation level, an amount of 

information detected by the terminal may be reduced, thus the power consumption of the 

terminal is further reduced. When CSI of a downlink channel needs to be measured, the base 

station may schedule the terminal to switch to the system bandwidth to measure a downlink 

reference signal, and besides detecting the downlink reference signal on the system bandwidth, 

the terminal may no longer detect PDCCH on the system bandwidth, so that the power 

consumption of the terminal on the system bandwidth may also be effectively controlled, and 

finally a balance between the power consumption of the terminal and system performance is 

achieved, so that measurement of the CSI of the downlink channel can be ensured, which 

provides reference for scheduling downlink data. 
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Brief Description of Drawings 

In order to explain technical schemes of the embodiments of the present invention or the 

related art more clearly, drawings required to be used in the embodiments will be briefly 

introduced below. Obviously, the drawings in the following description are only some 

embodiments of the present invention. For those of ordinary skill in the art, other drawings may 

be obtained according to those drawings without paying an inventive effort. 

FIG. 1 is a schematic structural diagram of a communication system in an embodiment of 

the present invention. 

FIG. 2 is a flow chart of a first embodiment of the measurement method of the present 

invention. 

FIG. 3 is a flow chart of a second embodiment of the measurement method of the present 

invention. 

FIG. 4 is a schematic diagram of measuring a downlink reference signal by using the 

method shown in FIG. 3 according to an embodiment of the present invention. 

FIG. 5 is a flow chart of a third embodiment of the measurement method of the present 

invention. 

FIG. 6 is a flow chart of a fourth embodiment of the measurement method of the present 

invention. 

FIG. 7 is a flow chart of a fifth embodiment of the measurement method of the present 

invention. 

FIG. 8 is a flow chart of a sixth embodiment of the measurement method of the present 

invention; 

FIG. 9 is a flow chart of a seventh embodiment of the measurement method of the present 

invention. 

FIG. 10 is a schematic diagram of components in a first embodiment of the base station of 

the present invention. 

FIG. 11 is a schematic diagram of components in a second embodiment of the base station 

of the present invention. 

FIG. 12 is a schematic diagram of components in a first embodiment of the terminal of the 

present invention. 
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FIG. 13 is a schematic diagram of components in a second embodiment of the terminal of 

the present invention. 

 

Detailed Description 

The terms "including" and "having" and any variations thereof in the description and 

claims of the present invention and the above drawings are intended to cover non-exclusive 

inclusion. For example, a process, a method, a system, a product, or an apparatus that includes a 

series of acts or units is not limited to the listed acts or units, but may optionally further include 

acts or units not listed, or may optionally further include other acts or units inherent to these 

processes, methods, products, or apparatuses. 

With continuous improvement of people's communication demands, communication 

technologies are developing rapidly, which may provide users with greater bandwidth, faster 

uplink and downlink transmission speed, etc. For example, in a 5G system, a system bandwidth 

of up to 200MHz may be provided. However, with an expansion of the system bandwidth, if a 

terminal receives a PDCCH over a relatively large system bandwidth, power consumption of 

the terminal is relatively high. If the terminal works at a relatively narrow bandwidth all the 

time, the system performance will be affected, resulting in that the terminal cannot normally 

measure CSI of a downlink channel, thus affecting transmissions of downlink data. Therefore, 

an embodiment of the present invention provides a measurement method, so that the terminal 

may switch to a narrow bandwidth less than the system bandwidth to work, thereby saving the 

power consumption of the terminal, and the terminal may switch to the system bandwidth to 

measure a downlink reference signal when CSI of a downlink channel needs to be measured, 

thereby obtaining the CSI of the downlink channel. For convenience of explanation, in the 

embodiment of the present invention, a 5G system is taken as an example for description. Those 

skilled in the art should understand that the implementation in the embodiment of the present 

invention may also be applied to existing communication systems and future higher-level 

communication systems such as 6G and 7G. The embodiment of the present invention is not 

limited thereto. 

The measurement method and device of embodiments of the present invention will be 

described in detail below with reference to the attached drawings. 

Referring to FIG. 1, which is a schematic diagram of a communication system in an 

embodiment of the present invention. It may include a base station and at least one terminal, 
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which may also be referred to as User Equipment (UE). 

The base station may be an evolved Node B (eNB), a Node B (NB), a Base Station 

Controller (BSC), a Base Transceiver Station (BTS), a Home evolved NodeB or Home Node B 

(HNB), a BaseBand Unit (BBU), etc. It may also be referred to by those skilled in the art as a 

base station transceiver, a wireless base station, a wireless transceiver, a transceiver function, a 

Base Station Sub system (BSS), or some other suitable terminology. It may carry and schedule 

downlink control information in a PDCCH, which may specifically include a transmission 

format, resource allocation, uplink scheduling permission, power control, uplink retransmission 

information, etc. And the base station may transmit downlink data of a service to a UE, receive 

a retransmission feedback of the terminal and the like. The base station may schedule the 

terminal to work in a narrow bandwidth working mode, or may schedule the terminal to switch 

between a narrow bandwidth and a system bandwidth. When CSI of a downlink channel needs 

to be measured, the base station may schedule the terminal to switch to the system bandwidth to 

measure a downlink reference signal. 

The terminal may include a cellular phone, a smart phone, a Session Initiation Protocol 

(SIP) phone, a laptop computer, a Personal Digital Assistant (PDA), a satellite radio, a global 

positioning system, a multimedia device, a video device, a digital audio player (e.g., MP3 

player), a camera, a game console, or any other device with similar functions. Terminals may 

be referred to by those skilled in the art as mobile stations, subscriber stations, mobile units, 

subscriber units, wireless units, remote units, mobile devices, wireless devices, wireless 

communication devices, remote devices, mobile subscriber stations, access terminals, mobile 

terminals, wireless terminals, remote terminals, handheld devices, user agents, mobile clients, 

clients, or some other suitable terminology. The terminal may receive control information 

configured by the base station and time-frequency domain resources scheduled by the base 

station to transmit uplink service data and retransmission feedback information. The terminal 

may switch between a narrow bandwidth and a system bandwidth according to scheduling of 

the base station. A measurement for CSI of a downlink channel may be realized. 

In order to reduce the power consumption of the terminal, the terminal may be configured 

to work in a narrow bandwidth less than a system bandwidth in the embodiment of the present 

invention, and the measurement method of the present invention will be described in detail 

below with reference to FIGs. 2-9. 

Referring to FIG. 2, which is a flow chart of the first embodiment of the measurement 

method of the present invention. In the embodiment, the measurement method includes acts 
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S201 and S202. 

In S201, a base station sends a switch message for a narrow bandwidth reception mode to 

a terminal, to instruct the terminal to switch to a designated narrow bandwidth to receive 

information. 

A width of the narrow bandwidth is less than a width of a system bandwidth. The switch 

message may include indication of time at which the terminal enters the narrow bandwidth 

reception mode and a position of the narrow bandwidth on a frequency band when entering the 

narrow bandwidth reception mode. 

Optionally, the time of entering the narrow bandwidth reception mode may include 

starting time of entering the narrow bandwidth reception mode. After receiving the switch 

message, the terminal enters the narrow bandwidth reception mode at the specified starting time 

until switching to the system bandwidth when receiving a message from the base station for 

stopping the narrow bandwidth reception mode; or it may switch from a current narrow 

bandwidth to another narrow bandwidth or the system bandwidth when receiving a message for 

switching to another narrow bandwidth or the system bandwidth sent by the base station. 

In addition to the starting time of entering the narrow bandwidth reception mode, the time 

of entering the narrow bandwidth reception mode may optionally include termination time of 

entering the narrow bandwidth reception mode. The terminal may enter the narrow bandwidth 

reception mode at specified starting time and switch back to the system bandwidth at specified 

termination time to receive information. 

Optionally, the base station may instruct the terminal to switch to a mode of receiving only 

narrow bandwidths through a high layer signaling, such as a Radio Resource Control (RRC) or 

physical layer signaling, such as DCI. The base station may indicate to the terminal a specific 

moment when the narrow bandwidth reception mode starts and a specific position of the narrow 

bandwidth on a frequency band. In this way, the terminal may switch to a designated narrow 

bandwidth to receive information according to the switch message. In the narrow bandwidth 

reception mode, the terminal may retune its own radio frequency bandwidth to a specified 

narrow bandwidth, which is a frequency domain width indicated by a system, and the terminal 

only performs reception on the frequency domain width indicated by the system. For example, 

if the narrow bandwidth indicated by the base station to the terminal is 6 PRBs (taking a 

subcarrier spacing of 15KHz as an example, it is 1.4MHz), the terminal will tune its radio 

frequency bandwidth to be on the 6 PRBs of the position of the narrow bandwidth on a 
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frequency band indicated by the system. At this time, the terminal may only receive signals on 

the 6 PRBs. Due to a reduction of received radio frequency bandwidth, an effect of saving the 

electricity of the terminal may be obtained. The terminal does not need to detect signals on a 

wider system bandwidth, but only needs to receive signals and detect signals on a narrow 

bandwidth less than the system bandwidth, thus reducing a workload of the terminal, reducing 

the power consumption of the terminal and improving an efficiency of receiving signals by the 

terminal 

It should be noted that, for terminals supporting Machine Type Communications (MTC), 

downlink signals may be demodulated at a bandwidth of 1.4MHz, that is, a bandwidth of 6 

PRBs. For this type of terminal, the power consumption of the terminal may be saved as the 

downlink bandwidth becomes smaller. However, since such terminal may only work on a 

narrow bandwidth, such as on 6 PRBs, functions of the terminal will be greatly limited. The 

width of the narrow bandwidth in the embodiment of the present invention is less than the width 

of the system bandwidth, that is, the narrow bandwidth in the embodiment of the present 

invention refers to a width in a frequency domain less than the system bandwidth, which is 

different from the bandwidth of 1.4 MHz in the existing 4G system. For example, typical 

system bandwidths in the existing 4G system are 10MHz and 20MHz. When the system 

bandwidth is 10MHz, the narrow bandwidth in the embodiment of the present invention may be 

less than bandwidth of 10MHz such as 2MHz, 5MHz. When the system bandwidth is 20MHz, 

the narrow bandwidth in the embodiment of the present invention may be less than bandwidth 

of 20MHz such as 5MHz, 10MHz, and 12MHz. When the system bandwidth is 1.4MHz, the 

narrow bandwidth in the embodiment of the present invention may be less than bandwidth of 

1.4MHz such as 0.6MHz. For a 5G system with larger bandwidth, the narrow bandwidth may 

be less than the system bandwidth in the 5G system. 

Since the power consumption of the terminal is mainly reflected in two aspects, in the first 

aspect, the terminal detects signals over the entire system bandwidth; in the second aspect, the 

terminal performs blind detection on a PDCCH, the blind detection on the PDCCH includes 

detections of different control channel element aggregation levels, such as 2, 4, 8, and different 

DCI lengths and the like. The DCI detected by the terminal includes DCI only for a single 

terminal, which needs to be detected in a UE specific search space, and DCI for multiple 

terminals, which needs to be detected in a common search space. Due to the large number of 

detected contents, the power consumption of the terminal is also high. At this time, downlink 

control information for the terminal may be transmitted in the physical downlink control 
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channel on the narrow bandwidth. 

The downlink control information is in a terminal specific search space corresponding to 

the terminal and uses a control channel element aggregation level corresponding to the terminal. 

In the narrow bandwidth reception mode, the PDCCH used by the base station to schedule 

the terminal is on the narrow bandwidth indicated by the base station. In order to reduce a 

complexity of the terminal receiving such PDCCH, the PDCCH on the narrow bandwidth may 

carry DCI for single different terminals, but does not contain DCI for all terminals on the 

narrow bandwidth; in other words, PDCCH on the narrow bandwidth only contains a UE 

specific search space and does not contain a common search space. Meanwhile, for the DCI of 

the single different terminals, the control channel element aggregation level of the DCI may be 

fixed, for example, when the base station configures a narrow bandwidth reception mode for the 

terminal, it may specify to the terminal what the control channel element aggregation level of 

the DCI is. 

Since the PDCCH only contains the UE specific search space and the fixed control channel 

element aggregation level, an amount of information that the terminal needs to detect when 

receiving the PDCCH on the narrow bandwidth may be reduced, thus further reducing the 

power consumption of the terminal. 

In S202, the base station schedules the terminal to switch to a system bandwidth to 

measure a downlink reference signal when channel state information of a downlink channel 

needs to be measured. 

For the terminal in the narrow bandwidth reception mode, the base station may instruct the 

terminal to measure a downlink reference signal at a specified time, or instruct the terminal to 

periodically tune to the system bandwidth to measure a downlink reference signal, such as CRS 

and/or CSI-RS. The base station may configure CRS and/or CSI-RS related parameters for the 

terminal in advance, such as time-frequency resources of CRS and/or CSI-RS, sequence 

parameters used for CRS and/or CSI-RS signals. Then CSI of the downlink channel is obtained 

according to the measurement result and reported to the base station. It provides a reference for 

the base station to schedule downlink data. A balance between the power consumption of the 

terminal and system performance is realized. 

Referring to FIG. 3, which is a flow chart of a second embodiment of the measurement 

method of the present invention. In this embodiment, the method includes acts S301-S303. 

In S301, a base station sends a switch message for a narrow bandwidth reception mode to 
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a terminal, to instruct the terminal to switch to a designated narrow bandwidth to receive 

information. 

In S302, the base station configures measurement parameters for the terminal to measure a 

downlink reference signal and sends the measurement parameters to the terminal. 

Optionally, the measurement parameters include a cycle for the terminal to measure the 

downlink reference signal and information of a time period for the terminal to measure the 

downlink reference signal in the cycle. 

The cycle includes durations for the terminal entering the narrow bandwidth reception 

mode, and switching to a system bandwidth to measure a downlink reference signal, and 

entering the narrow bandwidth reception mode again. 

In S303, the terminal is scheduled to switch to a system bandwidth to measure the 

downlink reference signal according to the measurement parameters. 

Referring to FIG. 4, which is a schematic diagram of measuring the downlink reference 

signal by using the method shown in FIG. 3 according to the embodiment of the present 

invention, wherein the base station may configure the cycle for measuring the downlink 

reference signal and information of the time period for measuring the downlink reference signal 

in the cycle. For example, T1~T1+L is a complete cycle, and T3~T4 is the time period for 

measuring the downlink reference signal. Assuming that L is 14ms and T3~T4 occupy the 5th 

ms to the 12th ms of the 14ms, the base station may schedule the terminal to switch to the 

system bandwidth to measure the downlink reference signal in each cycle. Of course, the base 

station may configure information of a time period when the terminal is in a narrow bandwidth. 

For example, as shown in FIG. 4, the base station may configure the terminal to be in a narrow 

bandwidth reception mode at T1~T2 in advance, while the terminal tunes to the system 

bandwidth to measure the downlink reference signal at T3~T4. Then the terminal returns to the 

narrow bandwidth reception mode at T4~T1+L. The time of T2~T3 is a time interval reserved 

for the terminal to tune from the narrow bandwidth to the system bandwidth. And T4~T1+L is 

time reserved for the terminal to tune back to the narrow bandwidth from the system bandwidth. 

L is a length of the cycle for measurement. 

In the embodiment of the present invention, by being configured with a specific cycle and 

specific time period information, the terminal may start the measurement of CSI of the 

downlink channel according to the cycle when entering the narrow bandwidth mode. Overhead 

of signaling of the base station may be saved. Of course, in another implementation, after the 
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base station has configured the measurement parameters, the terminal may not perform 

measurement immediately according to the measurement parameters after entering the narrow 

bandwidth reception mode, but may wait for a trigger of the base station. 

Referring to FIG. 5, which is a flow chart of a third embodiment of the measurement 

method of the present invention. In this embodiment, acts S501-S502 are the same as acts 

S301-S302 in FIG. 3, and act S504 and act S303 are the same. Before act S504, act S503 is 

further included. 

In S503, a trigger signal is sent on a physical downlink control channel of the narrow 

bandwidth. 

The trigger signal is used for triggering the terminal to switch to a system bandwidth to 

measure a downlink reference signal according to the measurement parameters. 

Optionally, the base station may trigger the terminal to start measuring by using signals on 

a PDCCH of the narrow bandwidth, such as several bits in DCI, and the terminal will start 

measuring according to the method as shown in FIG. 4 after receiving the trigger signal. 

Scheduling the terminal for measurement through a triggered manner may improve a 

flexibility of scheduling the terminal by the base station to perform measurement. 

Referring to FIG. 6, which is a flow chart of a fourth embodiment of the measurement 

method of the present invention. In this embodiment, the method includes acts S601-S603. 

In S601, a base station sends a switch message for a narrow bandwidth reception mode to 

a terminal, to instruct the terminal to switch to a designated narrow bandwidth to receive 

information. 

In S602, the base station configures measurement parameters for the terminal to measure a 

downlink reference signal and sends the measurement parameters to the terminal. 

The measurement parameters include a duration for the terminal to measure the downlink 

reference signal for one time. 

In S603, a trigger signal is sent on a physical downlink control channel of the narrow 

bandwidth. 

The trigger signal is used for triggering the terminal to switch to a system bandwidth to 

measure a downlink reference signal according to the measurement parameters. 

In this embodiment, the base station directly configures a duration of the measurement of 

the terminal and informs the terminal, wherein the duration is the duration of T3-T4 in FIG. 4, 
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and schedules the terminal for measurement through a triggered manner, which may further 

improve the flexibility of scheduling the terminal for measurement. Since the base station only 

configures a duration of a single measurement, a duration of the narrow bandwidth reception 

mode at each time may be different. When the terminal is triggered to perform measurement in 

the narrow bandwidth reception mode, the terminal performs a single measurement according 

to the duration of the single measurement. After the single measurement is completed, a 

measurement may be carried out according to a predetermined cycle, or a single trigger may be 

carried out next time. In addition, a configuration mode of the trigger signal may be the same as 

that of the embodiment shown in FIG. 5, which is not repeated here. 

It should be noted that, the embodiments of the measurement method shown in FIGs. 2-6 

may be implemented independently or in combination with each other, and the embodiments of 

the present invention are not limited thereto. And in the embodiment shown in FIGs. 3-6, the 

measurement parameters configured by the base station for the terminal may include at least 

two different configurations. When the measurement parameters are sent to the terminal, 

configuration situations of the measurement parameters are indicated to the terminal through a 

physical downlink control channel of the narrow bandwidth; 

The base station may modify currently used measurement parameters in a measurement 

process. The base station instructs the terminal to use measurement parameters of another 

configuration for measurement through the physical downlink control channel of the narrow 

bandwidth if the currently used measurement parameters need to be modified. 

For example, the base station preconfigures three sets of parameters with different 

configurations. The base station first uses the PDCCH of the narrow bandwidth to trigger the 

terminal to start measurement according to parameters configured in a first set. At a later time, 

the base station may use the PDCCH of the narrow bandwidth to instruct the terminal to start 

measurement according to parameters configured in a second or third set. 

In addition, when the terminal measures the downlink reference signal in the system 

bandwidth, it may only receive and measure the downlink reference signal without detecting a 

PDCCH of the system bandwidth, thus saving an energy consumption of the terminal. 

And for the embodiments shown in FIGs. 2-6, after the terminal measures the downlink 

reference signal to obtain CSI of a downlink channel, the base station may receive channel state 

information of the downlink channel reported by the terminal; send a message for stopping 

measurement to the terminal to instruct the terminal to stop measuring the downlink reference 
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signal. 

The terminal may report the measured result to the base station, for example, through 

Uplink Control Information (UCI) transmitted on a Physical Uplink Control Channel (PUCCH) 

or a Physical Uplink Shared Channel (PUSCH). 

In the embodiments, the base station may trigger the terminal to stop measuring the 

downlink reference signal through DCI on the PDCCH of the narrow bandwidth. After the base 

station obtains the CSI of the downlink channel reported by the terminal, the base station may 

temporarily stop the terminal to measure the downlink reference signal. The base station may 

trigger the terminal to start measuring the downlink reference signal again at a later time. 

Referring to FIG. 7, which is a flow chart of a fifth embodiment of the measurement 

method of the present invention. In this embodiment, the measurement method includes acts 

S701-S702. 

In S701, a terminal receives a switch message for a narrow bandwidth reception mode 

sent by a base station and switches to a designated narrow bandwidth to receive information. 

A width of the narrow bandwidth is less than a width of a system bandwidth. The switch 

message includes indication of time at which the terminal enters the narrow bandwidth 

reception mode and a position of the narrow bandwidth on a frequency band when entering the 

narrow bandwidth reception mode. 

Optionally, the terminal may receive downlink control information for the terminal in a 

physical downlink control channel on the narrow bandwidth. 

The downlink control information is in a terminal specific search space corresponding to 

the terminal and uses a control channel element aggregation level corresponding to the terminal. 

In S702, a system bandwidth is switched to for measuring a downlink reference signal 

according to scheduling of the base station when channel state information of a downlink 

channel needs to be measured. 

FIG. 7 is an illustration of an embodiment of the terminal side, and a specific process may 

refer to the description of the embodiment of the base station side shown in FIG. 2, which is not 

repeated here. 

Referring to FIG. 8, which is a flow chart of a sixth embodiment of the measurement 

method of the present invention. In this embodiment, the measurement method includes acts 

S801-S803. 
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In S801, a terminal receives a switch message for a narrow bandwidth reception mode 

sent by a base station and switches to a designated narrow bandwidth to receive information. 

In S802, measurement parameters configured by the base station for the terminal to 

measure a downlink reference signal are received. 

The measurement parameters include a cycle for the terminal to measure the downlink 

reference signal and information of a time period for the terminal to measure the downlink 

reference signal in the cycle; wherein the cycle includes a duration for the terminal to enter the 

narrow bandwidth reception mode, switch to a system bandwidth to measure the downlink 

reference signal, and enter the narrow bandwidth reception mode again. 

In S803, the system bandwidth is switched to for measuring the downlink reference signal 

according to the measurement parameters. 

Optionally, before switching to the system bandwidth to measure the downlink reference 

signal according to the measurement parameters, the method may further include: receiving a 

trigger signal sent by the base station on a physical downlink control channel of the narrow 

bandwidth, wherein the trigger signal is used for triggering the terminal to switch to the system 

bandwidth to measure the downlink reference signal according to the measurement parameters. 

FIG. 8 is an illustration of an embodiment of the terminal side, and a specific process may 

refer to the description of the embodiment of the base station side shown in FIGs. 3-5, which 

will not be repeated here. 

Referring to FIG. 9, which is a flow chart of a seventh embodiment of the measurement 

method of the present invention. In this embodiment, the measurement method includes acts 

S901-S904. 

In S901, a terminal receives a switch message for a narrow bandwidth reception mode sent 

by a base station and switches to a designated narrow bandwidth to receive information. 

In S902, measurement parameters configured by the base station for the terminal to 

measure a downlink reference signal are received. 

The measurement parameters include a duration for the terminal to measure the downlink 

reference signal for one time. 

In S903, a trigger signal sent by the base station on a physical downlink control channel of 

the narrow bandwidth is received. 

In S904, a system bandwidth is switched to for measuring the downlink reference signal 



23 

 
 

according to the trigger signal and the measurement parameters. 

Optionally, in the embodiments shown in FIGs. 8-9, the measurement method may further 

include that: the measurement parameters configured by the base station for the terminal 

include at least two different configurations, and when receiving the measurement parameters, 

configuration situations of the measurement parameters are determined through an indication 

on a physical downlink control channel of the narrow bandwidth; and information is received, 

which is sent by the base station through the physical downlink control channel of the narrow 

bandwidth, which instructs the terminal to use measurement parameters of another 

configuration for measurement if the base station needs to modify currently used measurement 

parameters. 

Optionally, in the embodiments shown in FIGs. 7-9, the measurement method may further 

include: reporting the channel state information of the downlink channel to the base station; and 

receiving a message for stopping measurement sent by the base station, and stopping measuring 

the downlink reference signal. 

FIG. 9 is an illustration of an embodiment of the terminal side, and a specific process may 

refer to the description of the embodiment of the base station side shown in FIG. 6, which will 

not be repeated here. 

Referring to FIG. 10, which is a schematic diagram of components in a first embodiment 

of the base station of the present invention. In the embodiment, the base station includes a 

sending unit 100 and a scheduling unit 200. 

The sending unit 100 is used for sending a switch message for a narrow bandwidth 

reception mode to a terminal, to instruct the terminal to switch to a designated narrow 

bandwidth to receive information, wherein a width of the narrow bandwidth is less than a width 

of a system bandwidth. 

The scheduling unit 200 is used for scheduling the terminal to switch to the system 

bandwidth to measure a downlink reference signal when channel state information of a 

downlink channel needs to be measured. 

Optionally, the sending unit 100 is further used for sending downlink control information 

for the terminal in a physical downlink control channel on the narrow bandwidth. 

The downlink control information is in a terminal specific search space corresponding to 

the terminal and uses a control channel element aggregation level corresponding to the terminal. 
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Optionally, the scheduling unit 200 is specifically used for: configuring measurement 

parameters for the terminal to measure the downlink reference signal and sending the 

measurement parameters to the terminal, wherein the measurement parameters include a cycle 

for the terminal to measure the downlink reference signal and information of a time period for 

the terminal to measure the downlink reference signal in the cycle; wherein the cycle includes a 

duration for the terminal to enter the narrow bandwidth reception mode, switch to a system 

bandwidth to measure the downlink reference signal, and enter the narrow bandwidth reception 

mode again; and scheduling the terminal to switch to the system bandwidth to measure the 

downlink reference signal according to the measurement parameters. 

Optionally, before scheduling the terminal to switch to the system bandwidth to measure 

the downlink reference signal according to the measurement parameters, the sending unit 100 is 

further used for sending a trigger signal on a physical downlink control channel of the narrow 

bandwidth, wherein the trigger signal is used for triggering the terminal to switch to the system 

bandwidth to measure the downlink reference signal according to the measurement parameters. 

Optionally, the scheduling unit 200 is specifically used for: configuring measurement 

parameters for the terminal to measure the downlink reference signal and sending the 

measurement parameters to the terminal, wherein the measurement parameters include a 

duration for the terminal to measure the downlink reference signal for one time; and sending a 

trigger signal on a physical downlink control channel of the narrow bandwidth, wherein the 

trigger signal is used for triggering the terminal to switch to the system bandwidth to measure 

the downlink reference signal according to the measurement parameters. 

Optionally, the measurement parameters configured by the base station for the terminal 

include at least two different configurations, and the sending unit 100 is further used for 

indicating configuration situations of the measurement parameters to the terminal through a 

physical downlink control channel of the narrow bandwidth when sending the measurement 

parameters to the terminal; and the scheduling unit 200 is further used for instructing the 

terminal to use measurement parameters of another configuration for measurement through the 

physical downlink control channel of the narrow bandwidth if currently used measurement 

parameters need to be modified. 

Optionally, the scheduling unit 200 is further used for receiving the channel state 

information of the downlink channel reported by the terminal; and sending a message for 

stopping measurement to the terminal to instruct the terminal to stop measuring the downlink 

reference signal. 
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Referring to FIG. 11, which is a schematic diagram of components in a second 

embodiment of the base station of the present invention. In the embodiment, the base station 

includes: 

a processor 110, a memory 120, a transceiver 130 and a bus 140, wherein the processor 

110, the memory 120, and the transceiver 130 are connected through the bus 140, wherein the 

transceiver 130 is used for transmitting and receiving signals and communicating with a 

terminal, and the memory 120 is used for storing a group of program codes, and the processor 

110 is used for calling the program codes stored in the memory 120 to perform the following 

operations: sending a switch message for a narrow bandwidth reception mode to a terminal 

through the transceiver 130, to instruct the terminal to switch to a specified narrow bandwidth 

to receive information, wherein a width of the narrow bandwidth is less than a width of a 

system bandwidth; and scheduling, by the base station, the terminal to switch to the system 

bandwidth to measure a downlink reference signal when channel state information of a 

downlink channel needs to be measured. 

Optionally, the processor 110 is further used for sending, through the transceiver 130, 

downlink control information for the terminal in a physical downlink control channel on the 

narrow bandwidth. 

The downlink control information is in a terminal specific search space corresponding to 

the terminal and uses a control channel element aggregation level corresponding to the terminal. 

Optionally, the processor 110 is specifically used for configuring measurement 

parameters for the terminal to measure the downlink reference signal and sending the 

measurement parameters to the terminal, wherein the measurement parameters include a cycle 

for the terminal to measure the downlink reference signal and information of a time period for 

the terminal to measure the downlink reference signal in the cycle; wherein the cycle includes a 

duration for the terminal to enter the narrow bandwidth reception mode, switch to a system 

bandwidth to measure the downlink reference signal, and enter the narrow bandwidth reception 

mode again; and scheduling the terminal to switch to the system bandwidth to measure the 

downlink reference signal according to the measurement parameters. 

Optionally, before scheduling the terminal to switch to the system bandwidth to measure 

the downlink reference signal according to the measurement parameters, the processor 110 is 

further used for: sending a trigger signal, through the transceiver 130, on a physical downlink 

control channel of the narrow bandwidth, wherein the trigger signal is used for triggering the 
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terminal to switch to the system bandwidth to measure the downlink reference signal according 

to the measurement parameters. 

Optionally, the processor 110 is specifically used for configuring measurement 

parameters for the terminal to measure the downlink reference signal and sending the 

measurement parameters to the terminal, wherein the measurement parameters include a 

duration for the terminal to measure the downlink reference signal for one time; and sending a 

trigger signal on a physical downlink control channel of the narrow bandwidth, wherein the 

trigger signal is used for triggering the terminal to switch to the system bandwidth to measure 

the downlink reference signal according to the measurement parameters. 

Optionally, the measurement parameters configured by the base station for the terminal 

include at least two different configurations, and the processor 110 is further used for indicating 

configuration situations of the measurement parameters to the terminal through a physical 

downlink control channel of the narrow bandwidth when sending the measurement parameters 

to the terminal. 

The processor 110 is further used for instructing the terminal to use measurement 

parameters of another configuration for measurement through the physical downlink control 

channel of the narrow bandwidth if currently used measurement parameters need to be 

modified. 

Optionally, the processor 110 is further used for receiving, through the transceiver 130, 

the channel state information of the downlink channel reported by the terminal; and sending a 

message for stopping measurement to the terminal to instruct the terminal to stop measuring the 

downlink reference signal. 

Referring to FIG. 12, which is a schematic diagram of components in a first embodiment 

of the terminal of the present invention. In the embodiment, the terminal includes a receiving 

unit 300 and a switching unit 400. 

The receiving unit 300 is used for receiving a switch message for a narrow bandwidth 

reception mode sent by a base station and switching to a designated narrow bandwidth to 

receive information, wherein a width of the narrow bandwidth is less than a width of a system 

bandwidth. 

The switching unit 400 is used for switching to the system bandwidth to measure a 

downlink reference signal according to scheduling of the base station when channel state 

information of a downlink channel needs to be measured. 
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Optionally, the receiving unit 300 is further used for receiving downlink control 

information for the terminal in a physical downlink control channel on the narrow bandwidth. 

The downlink control information is in a terminal specific search space corresponding to 

the terminal and uses a control channel element aggregation level corresponding to the terminal. 

Optionally, the receiving unit 300 is specifically used for receiving measurement 

parameters configured by the base station for the terminal to measure the downlink reference 

signal, wherein the measurement parameters include a cycle for the terminal to measure the 

downlink reference signal and information of a time period for the terminal to measure the 

downlink reference signal in the cycle; wherein the cycle includes a duration for the terminal to 

enter the narrow bandwidth reception mode, switch to a system bandwidth to measure the 

downlink reference signal, and enter the narrow bandwidth reception mode again. 

The switching unit 400 is specifically used for: switching to the system bandwidth to 

measure the downlink reference signal according to the measurement parameters. 

Optionally, before the switching unit 400 switches to the system bandwidth to measure 

the downlink reference signal according to the measurement parameters, the receiving unit 300 

is further used for: receiving a trigger signal sent by the base station on a physical downlink 

control channel of the narrow bandwidth, wherein the trigger signal is used for triggering the 

terminal to switch to the system bandwidth to measure the downlink reference signal according 

to the measurement parameters. 

Optionally, the receiving unit 300 is specifically used for: receiving measurement 

parameters configured by the base station for the terminal to measure the downlink reference 

signal, wherein the measurement parameters include a duration for the terminal to measure the 

downlink reference signal for one time; receiving a trigger signal sent by the base station on a 

physical downlink control channel of the narrow bandwidth. 

The switching unit 400 is specifically used for: switching to the system bandwidth to 

measure the downlink reference signal according to the trigger signal and the measurement 

parameters. 

Optionally, the measurement parameters configured by the base station for the terminal 

include at least two different configurations, and when the receiving unit 300 receives the 

measurement parameters, the switching unit 400 is further used for determining configuration 

situations of the measurement parameters through an indication on a physical downlink control 

channel of the narrow bandwidth; if the base station needs to modify currently used 
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measurement parameters, the receiving unit 300 is further used for receiving information, which 

is sent by the base station through the physical downlink control channel of the narrow 

bandwidth, instructing the terminal to use measurement parameters of another configuration for 

measurement. 

Optionally, the switching unit 400 is further used for reporting the channel state 

information of the downlink channel to the base station; receiving a message for stopping 

measurement sent by the base station, and stopping measuring the downlink reference signal. 

Referring to FIG. 13, which is a schematic diagram of components in a second 

embodiment of the terminal of the present invention. In the embodiment, the terminal includes: 

a processor 210, a memory 220, a transmitter 230, a receiver 240 and a bus 250, wherein the 

processor 210, the memory 220, the transmitter 230, and the receiver 240 are connected through 

the bus 250, wherein the transmitter 230 is used for transmitting signals, and the receiver 240 is 

used for receiving signals, and the transmitter 230 and the receiver 240 are independently 

respectively set or integrated, and the memory 220 is used for storing a group of program codes, 

and the processor 210 is used for calling the program codes stored in the memory 220 to 

perform the following operations: receiving, through the receiver 240, a switch message for a 

narrow bandwidth reception mode sent by a base station, and switching to a designated narrow 

bandwidth to receive information, wherein a width of the narrow bandwidth is less than a width 

of a system bandwidth; and switching to the system bandwidth to measure a downlink reference 

signal according to scheduling of the base station when channel state information of a downlink 

channel needs to be measured. 

Optionally, the processor 210 is further used for receiving, through the receiver 240, 

downlink control information for the terminal in a physical downlink control channel on the 

narrow bandwidth. 

The downlink control information is in a terminal specific search space corresponding to 

the terminal and uses a control channel element aggregation level corresponding to the terminal. 

Optionally, the processor 210 is specifically used for receiving measurement parameters 

configured by the base station for the terminal to measure the downlink reference signal 

through the receiver 240, wherein the measurement parameters include a cycle for the terminal 

to measure the downlink reference signal and information of a time period for the terminal to 

measure the downlink reference signal in the cycle; wherein the cycle includes a duration for 

the terminal to enter the narrow bandwidth reception mode, switch to a system bandwidth to 
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measure the downlink reference signal, and enter the narrow bandwidth reception mode again; 

and switching to the system bandwidth to measure the downlink reference signal according to 

the measurement parameters. 

Optionally, the processor 210 is further used for receiving, through the receiver 240, a 

trigger signal sent by the base station on a physical downlink control channel of the narrow 

bandwidth before switching to the system bandwidth to measure the downlink reference signal 

according to the measurement parameters, wherein the trigger signal is used for triggering the 

terminal to switch to the system bandwidth to measure the downlink reference signal according 

to the measurement parameters. 

Optionally, the processor 210 is specifically used for: receiving, through the receiver 240, 

measurement parameters configured by the base station for the terminal to measure the 

downlink reference signal, wherein the measurement parameters include a duration for the 

terminal to measure the downlink reference signal for one time; receiving, through the receiver 

240, a trigger signal sent by the base station on a physical downlink control channel of the 

narrow bandwidth; and switching to the system bandwidth to measure the downlink reference 

signal according to the trigger signal and the measurement parameters. 

Optionally, the measurement parameters configured by the base station for the terminal 

include at least two different configurations, and the processor 210 is further used for 

determining configuration situations of the measurement parameters through an indication on a 

physical downlink control channel of the narrow bandwidth when receiving the measurement 

parameters; if the base station needs to modify currently used measurement parameters, the 

processor 210 is further used for receiving, through the receiver 240, information, which is sent 

by the base station through the physical downlink control channel of the narrow bandwidth, 

instructing the terminal to use measurement parameters of another configuration for 

measurement. 

Optionally, the processor 210 is further used for reporting the channel state information of 

the downlink channel to the base station through the transmitter 230; receiving a message for 

stopping measurement sent by the base station through the receiver 240, and stopping 

measuring the downlink reference signal. 

The base station described in the embodiment may be used to implement some or all of the 

processes in the method embodiments described in connection with FIGs. 2-6 of the present 

invention and perform some or all of the functions in the apparatus embodiment described in 



30 

 
 

connection with FIG. 10 of the present invention. The terminal described in the embodiment 

may be used to implement some or all of the processes in the method embodiments described in 

connection with FIGs. 7-9 of the present invention and perform some or all of the functions in 

the apparatus embodiment described in connection with FIG. 12 of the present invention, which 

will not be repeated here. 

In one or more examples, the described functions may be implemented in hardware, 

software, firmware, or any combination thereof. If implemented in software, the functions may 

be stored on or transmitted via a computer readable medium as one or more instructions or 

codes and executed through a hardware-based processing unit. The computer readable medium 

may include a computer readable storage medium (which corresponds to a tangible medium 

such as a data storage medium) or a communication medium, and the communication medium 

includes, for example, any medium that facilitates transferring of a computer program from one 

place to another according to a communication protocol. In this way, the computer readable 

medium may generally correspond to (1) a non-transitory tangible computer readable storage 

medium, or (2) a communication medium such as a signal or carrier. The data storage medium 

may be any available medium accessible by one or more computers or one or more processors 

to retrieve instructions, codes, and/or data structures for implementing the techniques described 

in the present invention. The computer program product may include a computer readable 

medium. 

By way of examples, but not limitations, some computer readable storage medium may 

include RAM, ROM, EEPROM, CD-ROM or other optical disk memory, magnetic disk 

memory or other magnetic storage device, Flash memory, or any other medium that may be 

used to store desired program codes in a form of instructions or data structures and that may be 

accessed by a computer. Moreover, any connection may be appropriately referred to as a 

computer readable medium. For example, if instructions are sent from a website, server, or 

other remote source using a coaxial cable, fiber optic cable, twisted pair, digital subscriber line 

(DSL), or wireless technologies (e.g., infrared, radio, or microwave), then the coaxial cable, 

fiber optic cable, twisted pair, DSL, or wireless technologies (e.g., infrared, radio, or 

microwave) are included in the definition of medium. However, it should be understood that the 

computer readable storage medium and data storage medium do not include connections, 

carriers, signals, or other transitory medium, but rather relate to non-transitory tangible storage 

medium. As used herein, magnetic disks and optical disks include compact disks (CD), laser 

disks, optical disks, digital video disks (DVD), floppy disks, and Blue-ray disks, wherein 
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magnetic disks usually reproduce data magnetically, while optical disks reproduce data 

optically by laser. Combinations of the above objects should be included within the scope of the 

computer readable medium. 

The instructions may be executed by one or more processors such as one or more digital 

signal processors (DSP), general purpose microprocessors, application specific integrated 

circuits (ASIC), field programmable gate arrays (FPGA) or other equivalent integrated or 

discrete logic circuits. Thus, the term "processor" as used herein may refer to any of the 

foregoing structures or any other structure suitable for implementing the techniques described 

herein. In addition, in some aspects, the functionality described herein may be provided within 

dedicated hardware and/or software modules configured for encoding and decoding, or 

incorporated into a combined codec. Moreover, the techniques may be fully implemented in 

one or more circuits or logic elements. 

The techniques of the present invention may be widely implemented by a variety of 

apparatuses or devices including wireless handsets, integrated circuits (IC) or IC sets (e.g., 

chipsets). Various components, modules or units are described in the present invention to 

emphasize functional aspects of apparatuses configured to perform the disclosed techniques, but 

are not necessarily required to be implemented by different hardware units. Specifically, as 

described above, various units may be combined in a hardware unit of a codec, or provided by a 

collection of inter-operable hardware units (including one or more processors as described 

above) in combination with suitable software and/or firmware. 

It should be understood that the "one embodiment" or "an embodiment" in the 

specification means that particular features, structures, or characteristics related to the 

embodiments may be included in at least one embodiment of the present invention. Thus, "in 

one embodiment" or "in an embodiment" in the specification may not definitely refer to the 

same embodiment. In addition, the particular features, structures, or characteristics may be 

combined in any suitable manner in one or more embodiments. 

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

sequence numbers of the above-mentioned processes do not indicate an order of execution, and 

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

logics, and should not constitute any limitation on the execution process of the embodiments of 

the present invention. 

In addition, the terms "system" and "network" are often used interchangeably herein. The 
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term "and/or" in this document is merely an association relationship describing associated 

objects, indicating that there may be three relationships, for example, A and/or B may indicate 

three situations: A alone, A and B, and B alone. In addition, the symbol "/" in this document 

generally indicates that objects of the former and the latter connected by "/" has an "or" 

relationship. 

In the embodiment provided in the present application, it should be understood that "B 

corresponding to A" means that B is associated with A, and B may be determined according to 

A. However, it should be further understood that determining B according to A does not mean 

B is determined according to A only, and B may be determined according to A and/or other 

information. 

Those of ordinary skill in the art will recognize that various exemplary units and algorithm 

acts described in connection with the embodiments disclosed herein can be implemented in 

electronic hardware, or computer software or a combination of computer software and 

electronic hardware. In order to explain interchangeability of software and hardware clearly, the 

composition of the examples and the acts in the examples are described generally with respect 

to functions in the above description. Whether these functions are implemented in hardware or 

software depends on the specific application and design constraints of the technical solution. 

Skilled in the art may use different methods to realize the described functions for each 

particular application, but such realization should not be considered to be beyond the scope of 

the present invention. 

Those skilled in the art may clearly understand that for convenience and conciseness of 

description, the specific working processes of the system, apparatus and unit described above 

may refer to the corresponding processes in the aforementioned method embodiments and will 

not be described here. 

In several embodiments provided by the present invention, it should be understood that 

the disclosed systems, apparatuses and methods may be implemented in other ways. For 

example, the device embodiments described above are only illustrative, for example, the 

division of the units is only a logical function division, and there may be other division manners 

in actual implementation, for example, multiple units or components may be combined or 

integrated into another system, or some features may be ignored or not executed. On the other 

hand, the mutual coupling or direct coupling or communication connection shown or discussed 

may be indirect coupling or communication connection through some interface, device or unit, 

and may be in electrical, mechanical or other forms. 
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The unit described as a separate component may or may not be physically separated, and 

the component shown as a unit may or may not be a physical unit, i.e., it may be located in one 

place or may be distributed over multiple network units. Some or all of the units may be 

selected according to actual needs to achieve the purpose of the embodiments. 

In addition, various functional units in various embodiments of the present invention may 

be integrated in one processing unit, or the various units may be physically present separately, 

or two or more units may be integrated in one unit. 

What are described above are merely exemplary embodiments of the present invention, but 

the protection scope of the present invention is not limited thereto. Any person skilled in the art 

may easily conceive variations or substitutions within the technical scope disclosed by the 

present invention, which should be included within the protection scope of the present invention. 

Therefore, the protection scope of the present invention should be determined by the protection 

scope of the appended claims. 
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Claims: 

1. A measurement method, comprising: 

sending, by a base station, a switch message for a narrow bandwidth reception mode to a 

terminal to instruct the terminal to switch to a designated narrow bandwidth to receive 

information, wherein a width of the narrow bandwidth is less than a width of a system 

bandwidth; and 

scheduling, by the base station, the terminal to switch to the system bandwidth to measure 

a downlink reference signal when channel state information of a downlink channel needs to be 

measured;  

wherein the scheduling, by the base station, the terminal to switch to the system 

bandwidth to measure the downlink reference signal when the channel state information of the 

downlink channel needs to be measured, comprises: 

configuring, by the base station, measurement parameters for the terminal to measure the 

downlink reference signal and sending the measurement parameters to the terminal, wherein the 

measurement parameters comprise a cycle for the terminal to measure the downlink reference 

signal and information of a time period for the terminal to measure the downlink reference 

signal in the cycle; and 

scheduling the terminal to switch to the system bandwidth to measure the downlink 

reference signal according to the measurement parameters. 

2. The measurement method of claim 1, wherein the measurement method further 

comprises: 

sending downlink control information for the terminal in a physical downlink control 

channel on the narrow bandwidth; 

wherein the downlink control information is in a terminal specific search space 

corresponding to the terminal and uses a control channel element aggregation level 

corresponding to the terminal. 

3. The measurement method of claim 1, wherein the cycle comprises a duration for the 

terminal to enter the narrow bandwidth reception mode, switch to the system bandwidth to 

measure the downlink reference signal, and enter the narrow bandwidth reception mode again. 

4. The measurement method of claim 1, wherein before scheduling the terminal to switch 

to the system bandwidth to measure the downlink reference signal according to the 
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measurement parameters, the measurement method further comprises: 

sending a trigger signal on a physical downlink control channel of the narrow bandwidth, 

wherein the trigger signal is used for triggering the terminal to switch to the system bandwidth 

to measure the downlink reference signal according to the measurement parameters. 

5. The measurement method of claim 1 or 4, wherein the measurement parameters 

configured by the base station for the terminal comprise at least two different configurations, 

and when the measurement parameters are sent to the terminal, configuration situations of the 

measurement parameters are indicated to the terminal through a physical downlink control 

channel of the narrow bandwidth; 

the base station instructs the terminal to use measurement parameters of another 

configuration for measurement through the physical downlink control channel of the narrow 

bandwidth if currently used measurement parameters need to be modified. 

6. A measurement method, comprising: 

receiving, by a terminal, a switch message for a narrow bandwidth reception mode sent by 

a base station and switching to a designated narrow bandwidth to receive information, wherein 

a width of the narrow bandwidth is less than a width of a system bandwidth; and 

switching to the system bandwidth to measure a downlink reference signal according to 

scheduling of the base station when channel state information of a downlink channel needs to 

be measured; 

wherein the switching to the system bandwidth to measure the downlink reference signal 

according to the scheduling of the base station when the channel state information of the 

downlink channel needs to be measured, comprises: 

receiving measurement parameters configured by the base station for the terminal to 

measure the downlink reference signal, wherein the measurement parameters comprise a cycle 

for the terminal to measure the downlink reference signal and information of a time period for 

the terminal to measure the downlink reference signal in the cycle; and 

switching to the system bandwidth to measure the downlink reference signal according to 

the measurement parameters. 

7. The measurement method of claim 6, wherein the measurement method further 

comprises: 

receiving downlink control information for the terminal in a physical downlink control 
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channel on the narrow bandwidth; 

wherein the downlink control information is in a terminal specific search space 

corresponding to the terminal and uses a control channel element aggregation level 

corresponding to the terminal. 

8. The measurement method of claim 6, wherein the cycle comprises a duration for the 

terminal to enter the narrow bandwidth reception mode, switch to the system bandwidth to 

measure the downlink reference signal, and enter the narrow bandwidth reception mode again. 

9. The measurement method of claim 6, wherein before switching to the system 

bandwidth to measure the downlink reference signal according to the measurement parameters, 

the method further comprises: 

receiving a trigger signal sent by the base station on a physical downlink control channel 

of the narrow bandwidth, wherein the trigger signal is used for triggering the terminal to switch 

to the system bandwidth to measure the downlink reference signal according to the 

measurement parameters. 

10. The measurement method of claim 6 or 9, wherein the measurement parameters 

configured by the base station for the terminal comprise at least two different configurations, 

and when receiving the measurement parameters, configuration situations of the measurement 

parameters are determined through an indication on a physical downlink control channel of the 

narrow bandwidth; 

information, which is sent by the base station through the physical downlink control 

channel of the narrow bandwidth, instructing the terminal to use measurement parameters of 

another configuration for measurement is received if the base station needs to modify currently 

used measurement parameters. 

11. A base station, comprising: 

a sending unit, configured to send a switch message for a narrow bandwidth reception 

mode to a terminal, to instruct the terminal to switch to a designated narrow bandwidth to 

receive information, wherein a width of the narrow bandwidth is less than a width of a system 

bandwidth; and 

a scheduling unit, configured to schedule the terminal to switch to the system bandwidth 

to measure a downlink reference signal when channel state information of a downlink channel 

needs to be measured; 
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wherein the scheduling unit is specifically configured to: 

configure measurement parameters for the terminal to measure the downlink reference 

signal and sending the measurement parameters to the terminal, wherein the measurement 

parameters comprise a cycle for the terminal to measure the downlink reference signal and 

information of a time period for the terminal to measure the downlink reference signal in the 

cycle; and 

schedule the terminal to switch to the system bandwidth to measure the downlink 

reference signal according to the measurement parameters. 

12. The base station of claim 11, wherein the sending unit is further configured to send 

downlink control information for the terminal in a physical downlink control channel on the 

narrow bandwidth; 

wherein the downlink control information is in a terminal specific search space 

corresponding to the terminal and uses a control channel element aggregation level 

corresponding to the terminal. 

13. The base station of claim 11, wherein the cycle comprises a duration for the terminal 

to enter the narrow bandwidth reception mode, switch to the system bandwidth to measure the 

downlink reference signal, and enter the narrow bandwidth reception mode again. 

14. The base station of claim 11, wherein before scheduling the terminal to switch to the 

system bandwidth to measure the downlink reference signal according to the measurement 

parameters, the sending unit is further configured to send a trigger signal on a physical 

downlink control channel of the narrow bandwidth, wherein the trigger signal is used for 

triggering the terminal to switch to the system bandwidth to measure the downlink reference 

signal according to the measurement parameters. 

15. The base station of claim 11 or 14, wherein the measurement parameters configured 

by the base station for the terminal comprise at least two different configurations, and the 

sending unit is further configured to indicate configuration situations of the measurement 

parameters to the terminal through a physical downlink control channel of the narrow 

bandwidth when sending the measurement parameters to the terminal; 

the scheduling unit is further configured to instruct the terminal to use measurement 

parameters of another configuration for measurement through the physical downlink control 

channel of the narrow bandwidth if currently used measurement parameters need to be 

modified. 
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16. A terminal device, comprising: 

a receiving unit, configured to receive a switch message for a narrow bandwidth reception 

mode sent by a base station and switching to a designated narrow bandwidth to receive 

information, wherein a width of the narrow bandwidth is less than a width of a system 

bandwidth; and 

a switching unit, configured to switch to the system bandwidth to measure a downlink 

reference signal according to scheduling of the base station when channel state information of a 

downlink channel needs to be measured; 

wherein the receiving unit is specifically configured to receive measurement parameters 

configured by the base station for the terminal to measure the downlink reference signal, 

wherein the measurement parameters comprise a cycle for the terminal to measure the downlink 

reference signal and information of a time period for the terminal to measure the downlink 

reference signal in the cycle; 

the switching unit is specifically configured to switch to the system bandwidth to measure 

the downlink reference signal according to the measurement parameters. 

17. The terminal of claim 16, wherein the receiving unit is further configured to receive 

downlink control information for the terminal in a physical downlink control channel on the 

narrow bandwidth; 

wherein the downlink control information is in a terminal specific search space 

corresponding to the terminal and uses a control channel element aggregation level 

corresponding to the terminal. 

18. The terminal of claim 16, wherein the cycle comprises a duration for the terminal to 

enter the narrow bandwidth reception mode, switch to the system bandwidth to measure the 

downlink reference signal, and enter the narrow bandwidth reception mode again. 

19. The terminal of claim 16, wherein before the switching unit switches to the system 

bandwidth to measure the downlink reference signal according to the measurement parameters, 

the receiving unit is further configured to: 

receive a trigger signal sent by the base station on a physical downlink control channel of 

the narrow bandwidth, wherein the trigger signal is used for triggering the terminal to switch to 

the system bandwidth to measure the downlink reference signal according to the measurement 

parameters. 
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20. The terminal of claim 16 or 19, wherein the measurement parameters configured by 

the base station for the terminal comprise at least two different configurations, and when the 

receiving unit receives the measurement parameters, the switching unit is further configured to 

determine configuration situations of the measurement parameters through an indication on a 

physical downlink control channel of the narrow bandwidth; 

if the base station needs to modify currently used measurement parameters, the receiving 

unit is further configured to receive information, which is sent by the base station through the 

physical downlink control channel of the narrow bandwidth, instructing the terminal to use 

measurement parameters of another configuration for measurement. 

 

 


