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(54) METHOD FOR SWITCHING STATES, NETWORK DEVICE, AND TERMINAL DEVICE

(57) Embodiments of the present invention provide
a status switching method, network device, and terminal
device. The method includes: determining, by a network
device, whether a terminal device is in a first state, where
the first state is used to: when the terminal device is in
the first state, send channel state indication CSI informa-
tion to the network device, and the CSI information in-
cludes first CSI information in a closed-loop state and
second CSI information in an open-loop state; when the
terminal device is in the first state, receiving, by the net-
work device, the CSI information sent by the terminal
device; determining, by the network device, first indica-
tion information based on the CSI information, where the
first indication information is used to indicate a transmis-
sion parameter of downlink data; and sending, by the
network device, the first indication information to the ter-
minal device. According to the status switching method
provided in the embodiments of the present invention,
the terminal device can quickly switch between
open-loop transmission and closed-loop transmission by
using the first indication information sent by the network
device, to effectively reduce a network delay.
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Description

TECHNICAL FIELD

[0001] Embodiments of the present invention relate to the communications field, and more specifically, to a status
switching method, network device, and terminal device.

BACKGROUND

[0002] A multiple input multiple output (Multiple Input Multiple Output, MIMO) technology means that a transmit end
and a receive end respectively use a plurality of transmit antennas and a plurality of receive antennas to transmit and
receive signals, so as to improve communication quality. The MIMO technology may be classified into two types: space
diversity and spatial multiplexing. A space diversity technology means that signals with same information are sent through
different paths by using the plurality of transmit antennas, and a receiver obtains a plurality of independent fading signals
of a same data symbol, so as to improve receiving reliability. A spatial multiplexing technology means that to-be-trans-
mitted data may be divided into several data streams and then transmitted on different antennas, and the receiver can
distinguish signals transmitted on different transmit antennas without using an extra frequency or time resource, so as
to improve a system transmission rate.
[0003] The spatial multiplexing technology includes open-loop spatial multiplexing and closed-loop spatial multiplexing.
A main difference between the closed-loop spatial multiplexing and the open-loop spatial multiplexing is that the closed-
loop spatial multiplexing requires a terminal device to feed back precoding matrix sequence number (Precoding Matrix
Index, PMI) information, and content of the PMI information is an appropriate W matrix selected by a terminal from a
given precoding matrix set. A base station selects an appropriate precoding matrix W (which may be different from that
fed back by the terminal) based on the PMI information fed back by the terminal. In this way, accuracy of precoding can
be improved, and a particular gain is brought. However, when the terminal moves at a relatively high speed, a feedback
delay may cause feedback information to be relatively lagging, affecting network performance.
[0004] Therefore, when a scenario of data transmission changes, the terminal needs to perform open-loop/closed-
loop switching.
[0005] In an existing LTE system, for the open-loop spatial multiplexing based on a reference signal, a transmission
mode of the open-loop spatial multiplexing is first defined, and the transmission mode is configured by using radio
resource control (Radio Resource Control, RRC) signaling. Specifically, after configuring the transmission mode, the
terminal is in an open-loop spatial multiplexing state, and reports channel state information (Channel state information,
CSI) accordingly. The base station determines actually transmitted parameter information based on the CSI reported
by the terminal.
[0006] However, in the foregoing transmission mode, when the terminal needs to perform open-loop/closed-loop
switching, the base station needs to perform RRC signaling reconfiguration. In particular, when a terminal speed changes
relatively frequently, a relatively long delay is caused.

SUMMARY

[0007] Embodiments of the present invention provide a status switching method, network device, and terminal device,
to effectively reduce a delay.
[0008] According to a first aspect, a status switching method is provided, including:

determining, by a network device, whether a terminal device is in a first state, where the first state is used to: when
the terminal device is in the first state, send channel state indication CSI information to the network device, and the
CSI information includes first CSI information in a closed-loop state and second CSI information in an open-loop state;
when the terminal device is in the first state, receiving, by the network device, the CSI information sent by the terminal
device;
determining, by the network device, first indication information based on the CSI information, where the first indication
information is used to indicate a transmission parameter of downlink data; and
sending, by the network device, the first indication information to the terminal device.

[0009] For inter-cell interference that may be caused by open-loop precoding of beamforming, the status switching
method in this embodiment of the present invention can quickly switch an open-loop/closed-loop state, to reduce un-
necessary open-loop spatial multiplexing transmission, effectively reduce the inter-cell interference, and reduce a network
delay.
[0010] In some possible designs, if the terminal device is not in the first state, before the sending, by the network
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device, the first indication information to the terminal device, the method further includes:
sending, by the network device, a radio resource management RRC message to the terminal device, where the RRC
message is used to instruct the terminal device to enter the first state.
[0011] In this embodiment of the present invention, the network device indicates the transmission parameter of the
downlink data by using the first indication information, to avoid higher layer signaling overheads caused by frequent
RRC reconfiguration, and reduce a network delay.
[0012] In some possible designs, the first state is the open-loop state, and if the terminal device is not in the first state,
before the sending, by the network device, the first indication information to the terminal device, the method further
includes:
sending, by the network device, a Media Access Control MAC control information element to the terminal device, where
the MAC control information element is used to instruct the terminal device to enter the open-loop state.
[0013] Further, in some possible designs, the first CSI information includes precoding matrix indicator PMI information
and first channel quality indicator CQI information in the closed-loop state, and the second CSI information includes
second CQI information in the open-loop state.
[0014] The determining, by the network device, first indication information based on the CSI information includes:

determining, by the network device, the first indication information based on the PMI information; and/or
determining, by the network device, the first indication information based on the first CQI information and the second
CQI information.

[0015] Further, in some possible designs, the sending, by the network device, the first indication information to the
terminal device includes:
sending, by the network device, first downlink control information DCI to the terminal device, where the first DCI includes
the first indication information.
[0016] In this embodiment of the present invention, the network device sends, through a downlink control channel,
the first indication information used to indicate the transmission parameter of the downlink data, to reserve signaling
space for a definition of subsequent higher order open-loop precoding and achieve forward compatibility.
[0017] Further, in some possible designs, before the receiving, by the network device, the CSI information sent by the
terminal device, the method further includes:
sending, by the network device, second indication information to the terminal device, where the second indication
information is used to instruct the terminal device to send the first CSI information or the second CSI information at a
first moment.
[0018] Further, in some possible designs, before the receiving, by the network device, the CSI information sent by the
terminal device, the method further includes:
receiving, by the network device, third indication information sent by the terminal device, where the third indication
information is used to indicate to the network device that the CSI information sent at a first moment is the first CSI
information or the second CSI information.
[0019] Further, in some possible designs, the sending, by the network device, second indication information to the
terminal device includes:
sending, by the network device, a second DCI message to the terminal device, where the second DCI message includes
the second indication information.
[0020] According to a second aspect, a status switching method is provided, where the method includes:

receiving, by a terminal device, first indication information sent by a network device, where the first indication
information is used to indicate a transmission parameter of downlink data; and
receiving, by the terminal device based on the first indication information, the downlink data sent by the network
device.

[0021] In this embodiment of the present invention, the network device indicates the transmission parameter of the
downlink data by using the first indication information, to avoid higher layer signaling overheads caused by frequent
RRC reconfiguration, and reduce a network delay.
[0022] In addition, for inter-cell interference that may be caused by open-loop precoding of beamforming, the status
switching method in this embodiment of the present invention can quickly switch an open-loop/closed-loop state, to
reduce unnecessary open-loop spatial multiplexing transmission and effectively reduce the inter-cell interference.
[0023] In some possible designs, before the receiving, by a terminal device, first indication information sent by a
network device, the method further includes:

receiving, by the terminal device, a radio resource management RRC message sent by the network device, where
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the RRC message is used to instruct the terminal device to enter a first state,
the first state is used to instruct the terminal device to send channel state indication CSI information to the network
device, and the CSI information includes first CSI information in a closed-loop state and second CSI information in
an open-loop state.

[0024] In some possible designs, before the receiving, by a terminal device, first indication information sent by a
network device, the method further includes:
receiving, by the terminal device, a Media Access Control MAC control information element sent by the network device,
where the MAC control information element is used to indicate that the network device enters the open-loop state.
[0025] Further, in some possible designs, the receiving, by a terminal device, first indication information sent by a
network device includes:
receiving, by the terminal device, first downlink control information DCI sent by the network device, where the first DCI
includes the first indication information.
[0026] The terminal device receives, through a downlink control channel, the first indication information used to indicate
the transmission parameter of the downlink data, to reserve signaling space for a definition of subsequent higher order
open-loop precoding and achieve forward compatibility.
[0027] Further, in some possible designs, before the receiving, by a terminal device, first indication information sent
by a network device, the method includes:

sending, by the terminal device, the first CSI information and the second CSI information to the network device, where
the first CSI information includes precoding matrix indicator PMI information and first channel quality indicator CQI
information in the closed-loop state, and the second CSI information includes second CQI information in the open-
loop state.

[0028] Further, in some possible designs, before the sending, by the terminal device, the first CSI information and the
second CSI information to the network device, the method further includes:
receiving, by the terminal device, second indication information sent by the network device, where the second indication
information is used to instruct the terminal device to send the first CSI information or the second CSI information at a
first moment.
[0029] Further, in some possible designs, before the sending, by the terminal device, the first CSI information and the
second CSI information to the network device, the method further includes:
sending, by the terminal device, third indication information to the network device, where the third indication information
is used to indicate to the network device that the CSI information sent at a first moment is the first CSI information or
the second CSI information.
[0030] Further, in some possible designs, the receiving, by the terminal device, second indication information sent by
the network device includes:
receiving, by the terminal device, a second DCI message sent by the network device, where the second DCI message
includes the second indication information.
[0031] According to a third aspect, a network device is provided, where the network device includes:

a processing unit, configured to determine whether a terminal device is in a first state, where the first state is used
to: when the terminal device is in the first state, send channel state indication CSI information to the network device,
and the CSI information includes first CSI information in a closed-loop state and second CSI information in an open-
loop state; and
a transceiver unit, configured to: when the terminal device is in the first state, receive the CSI information sent by
the terminal device, where
the processing unit is further configured to determine first indication information based on the CSI information, where
the first indication information is used to indicate a transmission parameter of downlink data; and
the transceiver unit is further configured to send the first indication information to the terminal device.

[0032] The network device in the third aspect can implement a status switching method performed by a network device
in the method of the first aspect.
[0033] According to a fourth aspect, a terminal device is provided, where the terminal device includes:

a transceiver unit, configured to receive first indication information sent by a network device, where the first indication
information is used to indicate a transmission parameter of downlink data; and
a processing unit, configured to receive, based on the first indication information, the downlink data sent by the
network device.
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[0034] The terminal device in the fourth aspect can implement a status switching method performed by a terminal
device in the method of the second aspect.
[0035] According to a fifth aspect, a network device is provided, where the network device includes:

a processor, configured to determine whether a terminal device is in a first state, where the first state is used to:
when the terminal device is in the first state, send channel state indication CSI information to the network device,
and the CSI information includes first CSI information in a closed-loop state and second CSI information in an open-
loop state; and
a transceiver, configured to: when the terminal device is in the first state, receive the CSI information sent by the
terminal device, where
the processor is further configured to determine first indication information based on the CSI information, where the
first indication information is used to indicate a transmission parameter of downlink data; and
the transceiver is further configured to send the first indication information to the terminal device.

[0036] The network device in the fifth aspect can implement a status switching method performed by a network device
in the method of the first aspect.
[0037] According to a sixth aspect, a terminal device is provided, where the terminal device includes:

a transceiver, configured to receive first indication information sent by a network device, where the first indication
information is used to indicate a transmission parameter of downlink data; and
a processor, configured to receive, based on the first indication information, the downlink data sent by the network
device.

[0038] The terminal device in the sixth aspect can implement a status switching method performed by a terminal device
in the method of the second aspect.
[0039] With reference to the foregoing aspects, in some possible designs, the PMI information includes a first precoding
matrix sequence number corresponding to a wideband, or the PMI information includes the first precoding matrix se-
quence number and a second precoding matrix sequence number corresponding to a sub-band in the wideband.
[0040] With reference to the foregoing aspects, in some possible designs, the transmission parameter includes at
least one of a scrambling code sequence number, an antenna port, and a quantity of transport layers.
[0041] With reference to the foregoing aspects, in some possible designs, the first indication information is used to
indicate that the terminal device is in any one of the following states:

a rank 1 open-loop transmission state based on space frequency block coding SFBC;
a rank 2 open-loop transmission state based on phase encoding; and
a closed-loop transmission state from a rank 1 to a rank N, where N is a maximum quantity of transport layers.

BRIEF DESCRIPTION OF DRAWINGS

[0042]

FIG. 1 is a schematic flowchart of an open-loop transmission method in the prior art;
FIG. 2 is a schematic flowchart of a status switching method according to an embodiment of the present invention;
FIG. 3 is another schematic flowchart of a status switching method according to an embodiment of the present
invention;
FIG. 4 is a schematic block diagram of periodic CSI according to an embodiment of the present invention;
FIG. 5 is still another schematic flowchart of a status switching method according to an embodiment of the present
invention;
FIG. 6 is a schematic block diagram of a status switching network device according to an embodiment of the present
invention;
FIG. 7 is another schematic block diagram of a status switching network device according to an embodiment of the
present invention;
FIG. 8 is a schematic block diagram of a status switching terminal device according to an embodiment of the present
invention; and
FIG. 9 is another schematic block diagram of a status switching terminal device according to an embodiment of the
present invention.
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DESCRIPTION OF EMBODIMENTS

[0043] The following describes technical solutions in embodiments of the present invention with reference to accom-
panying drawings.
[0044] It should be understood that the technical solutions in the embodiments of the present invention may be applied
to various communications systems. It should be further understood that the technical solutions are described based
on a network device and a terminal device in the embodiments of the present invention. However, a specific form is not
limited in the embodiments of the present invention. For example, the terminal device may be a device that communicates
with one or more core networks through a radio access network (Radio Access Network, RAN). For another example,
the network device may be a device used to communicate with the terminal device, or the like.
[0045] In the 3rd Generation Partnership Project (the 3rd Generation Partnership Project, 3GPP) RANl#86bis confer-
ence, major companies discussed and determined, in a beamforming-based open-loop transmission mode, a specific
form of open-loop precoding performed between a reference signal and a data channel.
[0046] The beamforming mainly depends on strong correlation between channels and an interference principle of an
electromagnetic wave, and a transmit waveform with a specific radiation direction is implemented by controlling an
amplitude and a phase of a transmit signal. This helps improve a coverage area and a signal-to-noise ratio of a specific
user, and may also reduce interference to another user.
[0047] FIG. 1 is a schematic flowchart of an open-loop transmission method in the prior art.
[0048] As shown in FIG. 1, in an existing LTE system, for an open-loop spatial multiplexing transmission method based
on a cell-level reference signal, a transmission mode indicating open-loop spatial multiplexing is first defined, and the
transmission mode is configured by using RRC.
[0049] Specifically, after configuring the transmission mode, a terminal device is in an open-loop spatial multiplexing
state. Accordingly, the terminal device performs channel estimation based on a demodulation reference signal (Demod-
ulation reference signal, DMRS) sent by a network device, determines CSI information, and feeds back the CSI information
to the network device.
[0050] The network device determines scheduling signaling based on the CSI information reported by the terminal
device, and sends the scheduling signaling to the terminal device, so that the terminal device receives downlink data
based on the scheduling signaling.
[0051] If the terminal device needs to exit from an open-loop spatial multiplexing mode, the network device needs to
perform RRC reconfiguration. From a perspective of a physical layer, the open-loop spatial multiplexing state and a
closed-loop spatial multiplexing state are isolated from each other.
[0052] It should be noted that the reference signal in the foregoing procedure is a reference signal obtained after
beamforming. In a closed-loop transmission mode, a beamforming vector of the reference signal is entirely consistent
with a beamforming vector of a data channel. However, in open-loop transmission, a beamforming vector of the reference
signal is not consistent with a beamforming vector of a data channel.
[0053] In other words, a difference between open-loop beamforming based on the reference signal and closed-loop
beamforming based on the reference signal only lies in whether to perform open-loop precoding between the reference
signal and the data channel.
[0054] To be specific, when a terminal needs to perform open-loop/closed-loop switching, only one set of signaling
needs to be designed to indicate whether the terminal device is in an open-loop transmission state or a closed-loop
transmission state.
[0055] In the status switching method in this embodiment of the present invention, the network device sends, to the
terminal device, a transmission parameter used to instruct the terminal device to receive the downlink data, to quickly
switch a transmission status of the terminal device and effectively reduce signaling overheads and a delay.
[0056] FIG. 2 is a schematic flowchart of a status switching method 100 according to an embodiment of the present
invention. As shown in FIG. 1, the method 100 includes the following steps.
[0057] 110. Determine whether a terminal device is in a first state.
[0058] Specifically, a network device determines whether the terminal device is in the first state, where the first state
is used to: when the terminal device is in the first state, send channel state indication CSI information to the network
device, and the CSI information includes first CSI information in a closed-loop state and second CSI information in an
open-loop state.
[0059] In other words, when the terminal device is in the first state, the terminal device needs to feed back the first
CSI information in the closed-loop state to the network device, and also needs to feed back the second CSI information
in the open-loop state to the network device.
[0060] In this embodiment of the present invention, the terminal device in the first state needs to send the first CSI
information and the second CSI information to the network device. The first state may be a mixed state between the
open-loop state and the closed-loop state, or may be the open-loop state, or may be the closed-loop state. A representation
form of the first state is not specifically limited in this embodiment of the present invention.
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[0061] 120. When the terminal device is in the first state, receive CSI information sent by the terminal device.
[0062] Specifically, when the terminal device is in the first state, the network device receives the CSI information sent
by the terminal device.
[0063] Optionally, if the terminal device is not in the first state, before the network device sends first indication information
to the terminal device, the network device sends an RRC message to the terminal device, where the RRC message is
used to instruct the terminal device to enter the first state.
[0064] For example, if the terminal device is in the closed-loop state or the open-loop state, before the network device
sends the first indication information to the terminal device, the network device sends the RRC message to the terminal
device, so that the terminal device first enters the first state.
[0065] Optionally, the first state is the open-loop state. If the terminal device is not in the first state, before the network
device sends the first indication information to the terminal device, the network device sends a Media Access Control
MAC control information element to the terminal device, where the MAC control information element is used to instruct
the terminal device to enter the open-loop state.
[0066] For example, if the terminal device is in the closed-loop state, before the network device sends the first indication
information to the terminal device, the network device sends the MAC control information element to the terminal device,
so that the terminal device first enters the open-loop state.
[0067] In this way, after entering the open-loop state or the first state, the terminal device may send the first CSI
information and the second CSI information to the network device.
[0068] 130. Determine first indication information based on the CSI information, where the first indication information
is used to indicate a transmission parameter of downlink data.
[0069] Specifically, the network device determines the first indication information based on the CSI information, where
the first indication information is used to indicate the transmission parameter of the downlink data.
[0070] It should be understood that the first indication information is used to indicate the transmission parameter of
the downlink data and the transmission parameter may include at least one of a scrambling code sequence number, an
antenna port, and a quantity of transport layers.
[0071] It should be further understood that the CSI information may include rank indicator (Rank Indicator, RI) infor-
mation, precoding matrix indicator (Precoding Matrix Indicator, PMI) information, channel quality indicator (Channel
Quality Indicator, CQI) information, and the like.
[0072] The RI information and the PMI information respectively indicate a quantity of used layers and a precoding
matrix. In some embodiments, a set of precoding matrices may be referred to as a codebook, and each precoding matrix
may also be referred to as a codeword.
[0073] Optionally, the network device determines the first indication information based on the precoding matrix indicator
(Precoding Matrix Index, PMI) information in the CSI information.
[0074] Specifically, the network device determines the first indication information based on a change trend of the PMI
information in the CSI information.
[0075] For example, when the change trend of the PMI information is greater than or equal to a first threshold, it is
determined that an open-loop transmission method is used for the downlink data. To be specific, the first indication
information indicates that a transmission method used by the terminal device for the downlink data is the open-loop
transmission method.
[0076] Optionally, the network device determines the first indication information based on first channel quality indicator
(Channel Quality Indicator, CQI) information in the closed-loop state in the CSI information and second CQI information
in the open-loop state in the CSI information.
[0077] Specifically, the network device determines the first indication information based on a difference between the
first CQI information and the second CQI information.
[0078] For example, when the difference between the first CQI information and the second CQI information is greater
than a second threshold, it is determined that the open-loop transmission method is used for the downlink data.
[0079] Optionally, in this embodiment of the present invention, the first CSI information includes the PMI information
and the first CQI information, and the second CSI information includes the second CQI information.
[0080] It should be understood that, in this embodiment of the present invention, the network device may determine
the first indication information based on the CSI information, or may determine the first indication information based on
other information. This is not specifically limited in this embodiment of the present invention.
[0081] For example, the network device determines the first indication information based on an acknowledgement/neg-
ative acknowledgement (ACK/NACK) feedback of current downlink data transmission.
[0082] 140. Send the first indication information to the terminal device.
[0083] Specifically, the network device sends the first indication information to the terminal device.
[0084] Optionally, the network device sends first downlink control information (Downlink Control Information, DCI) to
the terminal device, where the first DCI includes the first indication information.
[0085] In other words, the network device adds the first indication information to the first DCI information.
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[0086] For example, in downlink scheduling information DCI 2C/2D, as shown in the following Table 1, it is assumed
that in the RRC message, an "Openloop" parameter is used to indicate that the terminal device is in the first state.

[0087] In Table 1, nSCID is used to indicate a codeword used for the downlink data, and both space frequency block
coding (Space Frequency Block Coding, SFBC) transmission and phase cycling transmission are beamforming-based
open-loop transmission modes.
[0088] A maximum quantity of antenna ports defined in Release 8 (R8) of the 3rd Generation Partnership Project is
4, and it means that a maximum value of a layer quantity does not exceed 4. Therefore, two codewords may be mapped
to layers 1, 2, 3, and 4 for transmission. A maximum quantity of antenna ports defined in the R9 standard is 8, and a
maximum value of a layer quantity does not exceed 8. Therefore, two codewords may be mapped to layers 1 to 8 for
transmission. In addition, a virtual port corresponding to a DMRS is a port 7 to a port 14.
[0089] In this embodiment of the present invention, the layer 1 open-loop transmission may also be an open-loop
transmission manner based on another coding form. This is not specifically limited in this embodiment of the present
invention. For example, space time coding (STC) and cyclic delay diversity (CDD).
[0090] In this embodiment of the present invention, when the single codeword is used for sending, in other words, a
transmit diversity mode is used, a rank is always 1, and a quantity of layers is equal to a quantity of antenna ports. When
the dual codeword, namely, a spatial multiplexing mode, is used for sending, a rank of a channel is equal to a quantity
of layers, and the quantity of layers cannot exceed a maximum quantity of antenna ports on a transceiver side. Specific
forms of their resource mapping are respectively shown as follows:

Rank 1 transmission: Open-loop precoding on the virtual port corresponding to the DMRS, and mapping on a (2i)th

resource element (Resource Element, RE) and a (2i+1)th resource element is: 

Table 1

Single codeword: Dual codeword:
Codeword 0 is available Codeword 0 is available

Codeword 1 is unavailable Codeword 1 is available

Indicator 
value

Represented information Indicator 
value

Represented information

0 Layer 1 closed-loop transmission, port 7, 
and nSCID=0

0 Layer 2 closed-loop transmission, ports 7 and 
8, nSCID=0

1 Layer 1 closed-loop transmission, port 7, 
and nSCID=1 If an RRC parameter 
Openloop has been configured, it is layer 
1 open-loop transmission, SFBC 
transmission on ports 7 and 8

1 Layer 2 closed-loop transmission, ports 7 and 
8, and nSCID=1. If an RRC parameter Openloop 
has been configured, it is layer 2 open-loop 
transmission, phase cycling transmission on 
the ports 7 and 8

2 Layer 1 closed-loop transmission, port 8, 
and nSCLD=0

2 Layer 3 closed-loop transmission, and ports 7 
to 9

3 Layer 1 closed-loop transmission, port 8, 
and nSCID=1. If an RRC parameter 
Openloop has been configured, it is layer 
2 open-loop transmission, phase cycling 
transmission on ports 7 and 8

3 Layer 4 closed-loop transmission, and ports 7 
to 10

4 Layer 2 closed-loop transmission, and 
ports 7 and 8

4 Layer 5 closed-loop transmission, and ports 7 
to 11

5 Layer 3 closed-loop transmission, and 
ports 7 to 9

5 Layer 6 closed-loop transmission, and ports 7 
to 12

6 Layer 4 closed-loop transmission, and 
ports 7 to 10

6 Layer 7 closed-loop transmission, and ports 7 
to 13

7 Reserved 7 Layer 8 closed-loop transmission, and ports 7 
to 14
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where y(7) (2/) and (2i) respectively represent a (2i)th symbol obtained after precoding on a seventh and an eighth
antenna port; Re(x(0) (i)) and Re(x(1)(i)) represent a real part of an ith transport symbol at a zeroth and a first transport
layer; Im(x(0)(i)) and Im (x(1)(i)) represent an imaginary part of an ith transport symbol at a zeroth and a first transport
layer; j represents an imaginary number symbol.
Rank 2 transmission: Open-loop precoding on the virtual port corresponding to the DMRS, and mapping on an ith

resource element is: 

where y(7) (i) and y(8)(i) represent a (2i)th symbol obtained after precoding on a seventh and an eighth antenna port;
x(0) (i) and x(1)(i) represent an ith transport symbol at a zeroth and a first transport layer; θn and fi are respectively
determined according to formula (3) and formula (4). 

where J represents an imaginary number symbol, and mod(i, 2) represents a modulo of taking 2.

[0091] Optionally, the network device determines the first indication information based on a definition in Table 1, where
the first indication information is used to indicate that the terminal device is in any one of the following states:

a rank 1 open-loop transmission state based on SFBC;
a rank 2 open-loop transmission state based on phase encoding; and
a closed-loop transmission state from a rank 1 to a rank N, where N is a maximum quantity of transport layers.

[0092] In this embodiment of the present invention, the network device indicates the transmission parameter of the
downlink data by using the first indication information, to avoid higher layer signaling overheads caused by frequent
RRC reconfiguration, and reduce a network delay.
[0093] In addition, for inter-cell interference that may be caused by the open-loop precoding of the beamforming, the
status switching method in this embodiment of the present invention can quickly switch the open-loop/closed-loop state,
to reduce unnecessary open-loop spatial multiplexing transmission and effectively reduce the inter-cell interference.
[0094] Finally, the network device sends, through a downlink control channel, the first indication information used to
indicate the transmission parameter of the downlink data, to reserve signaling space for a definition of subsequent higher
order open-loop precoding and achieve forward compatibility.
[0095] It should be understood that, in Table 1, all transmission parameter set indications of SCID=1 in a 3-bit reference
table about information such as an antenna port, a scrambling code, and a layer quantity indication are replaced with
transmission parameter set indications related to the first indication information. However, this embodiment of the present
invention is not limited thereto.
[0096] For example, in this embodiment of the present invention, alternatively, all transmission parameter set indications
of OCC-4 in a 4-bit optional table about information such as an antenna port, a scrambling code, and a layer quantity
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indication are replaced with transmission parameter set indications related to the first indication information. It is assumed
that in the RRC message, an "Openloop" parameter is used to indicate that the terminal device is in the first state.
[0097] Details are shown in the following Table 2.

[0098] To be specific, the first DCI in this embodiment of the present invention includes 4-bit indication information,
and the indication information indicates whether open-loop transmission or closed-loop transmission is used during
current data sending, a quantity of specific transport layers of the open-loop transmission or the closed-loop transmission,

Table 2

Single codeword: Dual codeword:

Codeword 0 is available Codeword 0 is available
Codeword 1 is unavailable Codeword 1 is available

Indicator 
value

Represented information Indicator 
value

Represented information

0 Layer 1 closed-loop transmission, port 7, 
and nSCLD=0

0 Layer 2 closed-loop transmission, ports 7 
and 8, and nSCID=0

1 Layer 1 closed-loop transmission, port 7, 
and nSCID=1

1 Layer 2 closed-loop transmission, ports 7 
and 8, and nSCID=1

2 Layer 1 closed-loop transmission, port 8, 
and nSCLD=0

2 Layer 2 open-loop transmission, phase 
cycling transmission on ports 7 and 8, and 
nSCLD=0

3 Layer 1 closed-loop transmission, port 8, 
and nSCID=1

3 Layer 2 open-loop transmission, phase 
cycling transmission on ports 7 and 8, and 
nSCID=1

4 Layer 1 open-loop transmission, SFBC on 
ports 7 and 8, and nSCID=0

4 Reserved

5 Layer 1 open-loop transmission, SFBC on 
ports 7 and 8, and nSCID=1

5 Reserved

6 Layer 2 open-loop transmission, phase 
cycling transmission on ports 7 and 8, and 
nSCLD=0

6 Layer 3 closed-loop transmission, and ports 
7 to 9

7 Layer 2 open-loop transmission, phase 
cycling transmission on ports 7 and 8, and 
nSCID=1

7 Layer 4 closed-loop transmission, and ports 
7 to 10

8 Reserved 8 Layer 5 closed-loop transmission, and ports 
7 to 11

9 Reserved 9 Layer 6 closed-loop transmission, and ports 
7 to 12

10 Reserved 10 Layer 7 closed-loop transmission, and ports 
7 to 13

11 Reserved 11 Layer 8 closed-loop transmission, and ports 
7 to 14

12 Layer 2 closed-loop transmission, and ports 
7 and 8

12 Reserved

13 Layer 3 closed-loop transmission, and ports 
7 to 9

13 Reserved

14 Layer 4 closed-loop transmission, and ports 
7 to 10

14 Reserved

15 Reserved 15 Reserved
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a port sequence number, and the like.
[0099] Table 2 is also visible to a terminal device for which a candidate table is configured. Therefore, the network
device may generate the first indication information based on Table 2 and the CSI information. After receiving the first
indication information, the terminal device can directly determine a specific transmission parameter of current downlink
transmission, to avoid sending Table 2 and further reduce signaling overheads.
[0100] In addition, design of Table 2 is further applicable to open-loop spatial multiplexing of a terminal device in the
R13 and the R14, and has relatively slight impact on the standard.
[0101] Finally, because the OCC-4 and the open-loop transmission are unlikely to occur in a same scenario, a redef-
inition in Table 2 avoids a signaling conflict and can improve network reliability.
[0102] It should be understood that Table 1 and Table 2 indications describe an example in which when the terminal
device is in the first state, a transmission parameter related to the first indication information in the DCI is redefined, and
in addition, the transmission parameter in the table is used to indicate whether a downlink data packet is a closed-loop
data packet or an open-loop data packet. However, this embodiment of the present invention is not limited thereto.
[0103] For example, when the first state is the open-loop state, to be specific, the terminal device has already been
in the open-loop state, or has entered the open-loop state by receiving the MAC control information element, the DCI
may be used to redefine a 3-bit reference table in DCI 2C/2D used by the TM9/10 in the Release 13 (R13) of a Long
Term Evolution system. Specifically, the 3-bit reference table is defined according to Table 3.

[0104] In this embodiment of the present invention, the network device indicates the transmission parameter of the
downlink data by using the first indication information, to avoid higher layer signaling overheads caused by frequent
RRC reconfiguration, and reduce a network delay.
[0105] In addition, for inter-cell interference that may be caused by the open-loop precoding of the beamforming, the
status switching method in this embodiment of the present invention can quickly switch the open-loop/closed-loop state,
to reduce unnecessary open-loop spatial multiplexing transmission and effectively reduce the inter-cell interference.
[0106] Finally, the network device sends, through a downlink control channel, the first indication information used to
indicate the transmission parameter of the downlink data, to reserve signaling space for a definition of subsequent higher
order open-loop precoding and achieve forward compatibility.
[0107] FIG. 3 is another schematic flowchart of a status switching method according to an embodiment of the present
invention.

Table 3

Single codeword: Dual codeword:
Codeword 0 is available Codeword 0 is available
Codeword 1 is unavailable Codeword 1 is available

Indicator 
value

Represented information Indicator 
value

Represented information

0 Layer 1 open-loop transmission, SFBC on 
ports 7 and 8, and nSCID=0

0 Layer 2 open-loop transmission, phase 
cycling transmission on ports 7 and 8, and 
nSCLD=0

1 Layer 1 open-loop transmission, SFBC on 
ports 7 and 8, and nSCID=1

1 Layer 2 open-loop transmission, phase 
cycling transmission on ports 7 and 8, and 
nSCID=1

2 Layer 2 open-loop transmission, phase 
cycling transmission on ports 7 and 8, and 
nSCID=0

2 Reserved

3 Layer 2 open-loop transmission, phase 
cycling transmission on ports 7 and 8, and 
nscID=1

3 Reserved

4 Reserved 4 Reserved

5 Reserved 5 Reserved

6 Reserved 6 Reserved

7 Reserved 7 Reserved
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[0108] With reference to FIG. 3, the following describes in detail a specific implementation of a status switching method
200 in this embodiment of the present invention when a terminal device is in a first state, to be specific, when the terminal
device sends first CSI information to a network device and also sends second CSI information to the network device.
[0109] As shown in FIG. 3, the method 200 includes the following steps.
[0110] 210. Send a reference signal.
[0111] Specifically, the network device sends the reference signal to the terminal device, so that the terminal device
performs channel estimation based on the reference signal.
[0112] 220. Determine CSI information based on the reference signal, where the CSI information includes first CSI
information in a closed-loop state and second CSI information in an open-loop state.
[0113] Specifically, the terminal device determines the first CSI information and the second CSI information in the
open-loop state based on the reference signal. The first CSI information is CSI information determined based on the
reference signal when it is assumed that the terminal device is in the closed-loop state, and the second CSI information
is CSI information determined based on the reference signal when it is assumed that the terminal device is in the open-
loop state.
[0114] 230. Send the CSI information.
[0115] Specifically, the terminal device sends the CSI information to the network device.
[0116] It should be understood that, in this embodiment of the present invention, the terminal device sends the first
CSI information and the second CSI information to the network device. The first CSI information and the second CSI
information may be periodically fed back, or may be aperiodically fed back, or may be fed back at the same time, or may
be fed back at different times. This is not specifically limited in this embodiment of the present invention.
[0117] For example, the first CSI information and the second CSI information may be periodically fed back.
[0118] Optionally, the first CSI information and the second CSI information may use a same feedback period and/or
a same start subframe.
[0119] Optionally, the first CSI information and the second CSI information may use different feedback periods and
start subframes.
[0120] FIG. 4 shows an example of feedback periods of the first CSI information and the second CSI information
according to an embodiment of the present invention.
[0121] As shown in FIG. 4, the first CSI information and the second CSI information use different feedback periods
and start subframes.
[0122] For another example, the first CSI information and the second CSI information may be aperiodically fed back.
[0123] For another example, the first CSI information and the second CSI information may be fed back at the same time.
[0124] In this embodiment of the present invention, the terminal device may configure a feedback process, used to
feed back the first CSI information and the second CSI information, or may configure two feedback processes, respectively
used to feed back the first CSI information and the second CSI information. This is not specifically limited in this embod-
iment of the present invention.
[0125] It should be understood that, if the terminal device feeds back the first CSI information and the second CSI
information at different times, when receiving the CSI information, the network device needs to determine whether the
CSI information is the first CSI information or the second CSI information.
[0126] Optionally, in this embodiment of the present invention, before receiving the CSI information, the network device
may send second indication information to the terminal device, where the second indication information is used to instruct
the terminal device to send the first CSI information or the second CSI information at a first moment, or may receive
third indication information sent by the terminal device, where the third indication information is used to indicate to the
network device that the CSI information sent at a first moment is the first CSI information or the second CSI information.
[0127] For example, before sending the CSI information to the network device, the terminal device receives the second
indication information sent by the network device, where the second indication information is used to instruct the terminal
device to send the first CSI information or the second CSI information at the first moment.
[0128] Optionally, the terminal device receives a second DCI message sent by the network device, where the second
DCI message includes the second indication information.
[0129] For another example, before sending the CSI information to the network device, the terminal device sends the
third indication information to the network device, where the third indication information is used to indicate to the network
device that the CSI information sent at the first moment is the first CSI information or the second CSI information.
[0130] In other words, before sending the CSI information to the network device, the terminal device receives the
second indication information sent by the network device, or sends the third indication information to the network device,
so that after receiving the CSI information, the network device can know whether the CSI information is the first CSI
information or the second CSI information.
[0131] It should be understood that the first moment in this embodiment of the present invention may be a current
subframe or a current timeslot, or may be a subframe or a timeslot used when data is transmitted next time. This is not
specifically limited in this embodiment of the present invention.
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[0132] Optionally, the CSI information in this embodiment of the present invention includes PMI information, and the
PMI information includes a first precoding matrix sequence number corresponding to a wideband, or the PMI information
includes the first precoding matrix sequence number and a second precoding matrix sequence number corresponding
to a sub-band in the wideband.
[0133] Specifically, the terminal device may be configured to be in a wideband PMI reporting mode or a wideband +
sub-band PMI reporting mode. This is not specifically limited in this embodiment of the present invention.
[0134] For example, when a reporting mode of the terminal device is set to the wideband PMI reporting mode, only a
sequence number of a W1 precoding matrix defined in the R13 is reported, in other words, only one matrix that represents
a beamforming vector set is reported.
[0135] For another example, when a reporting mode of the terminal device is set to the wideband + sub-band PMI
reporting mode, W1 defined in the R13 needs to be reported in the wideband, that is, a matrix that represents a beam-
forming vector set, and in addition, a precoding matrix sequence number also needs to be reported in the sub-band,
that is, a beamforming vector representing that polarization direction information is not included. In sub-band reporting,
optionally, a precoding matrix is obtained by sampling a W2 set defined in the R13, to remove cross-polarization phase
information from an original precoding matrix set.
[0136] 240. Determine first indication information based on the CSI information, where the first indication information
is used to indicate a transmission parameter of downlink data.
[0137] Specifically, the network device determines, based on the CSI information sent by the terminal device, whether
closed-loop transmission or open-loop transmission is used for current downlink data transmission, and information such
as a scrambling code sequence number, a port sequence number, and a quantity of layers that are used for the current
downlink data transmission.
[0138] It should be understood that an implementation in which the network device determines the first indication
information based on the CSI information is described in detail in a method 100. To avoid repetition, details are not
described herein again.
[0139] 250. Send the first indication information.
[0140] Specifically, the network device sends the first indication information to the terminal device, and the first indication
information is used to indicate a transmission parameter of current transmission. To avoid repetition, details are not
described herein again.
[0141] 260. Receive, based on the first indication information, the downlink data sent by the network device.
[0142] Specifically, the terminal device receives the downlink data based on the first indication information and based
on the transmission parameter indicated by the first indication information.
[0143] FIG. 4 is still another schematic flowchart of a status switching method according to an embodiment of the
present invention.
[0144] As shown in FIG. 4, for an open-loop/closed-loop state switching method based on a cell-level reference signal,
an open-loop/closed-loop mixed state, namely, a first state, is first defined. Optionally, this transmission mode is con-
figured through RRC.
[0145] Specifically, after a terminal device is in the first state, accordingly, the terminal device performs channel
estimation based on a demodulation reference signal sent by a network device, determines CSI information in an open-
loop state and CSI information in a closed-loop state, and feeds back the CSI information to the network device.
[0146] The network device determines scheduling signaling based on the CSI information reported by the terminal
device, and sends the scheduling signaling to the terminal device, so that the terminal device determines a transmission
status of a downlink data packet based on the scheduling signaling, and receives the downlink data packet.
[0147] For example, when determining, based on the CSI information, to use open-loop transmission, the network
device generates the scheduling signaling, performs open-loop precoding on the downlink data packet, and sends, to
the terminal device, the scheduling signaling and an open-loop data packet obtained after the open-loop precoding. The
terminal device receives the scheduling signaling, and performs open-loop decoding on the open-loop data packet
through the scheduling signaling.
[0148] If the terminal device needs to exit from an open-loop spatial multiplexing mode, only the scheduling signaling
needs to be sent to indicate a transmission status of downlink data of the terminal device, to avoid reconfiguration through
higher layer signaling, and effectively reduce a network delay.
[0149] The following describes a status switching network device and terminal device according to embodiments of
the present invention with reference to FIG. 6 to FIG. 9.
[0150] FIG. 6 is a schematic block diagram of a status switching network device according to an embodiment of the
present invention. As shown in FIG. 6, the network device in this embodiment of the present invention includes:

a processing unit 310, configured to determine whether a terminal device is in a first state, where the first state is
used to: when the terminal device is in the first state, send channel state indication CSI information to the network
device, and the CSI information includes first CSI information in a closed-loop state and second CSI information in
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an open-loop state; and
a transceiver unit 320, configured to: when the terminal device is in the first state, receive the CSI information sent
by the terminal device.

[0151] The processing unit 310 is further configured to determine first indication information based on the CSI infor-
mation, where the first indication information is used to indicate a transmission parameter of downlink data.
[0152] The transceiver unit 320 is further configured to send the first indication information to the terminal device.
[0153] Optionally, if the terminal device is not in the first state, before the transceiver unit 320 sends the first indication
information to the terminal device, the transceiver unit 320 is further configured to:
send a radio resource management RRC message to the terminal device, where the RRC message is used to instruct
the terminal device to enter the first state.
[0154] Optionally, the first state is the open-loop state, and if the terminal device is not in the first state, before the
transceiver unit 320 sends the first indication information to the terminal device, the transceiver unit 320 is further
configured to:
send a Media Access Control MAC control information element to the terminal device, where the MAC control information
element is used to instruct the terminal device to enter the open-loop state.
[0155] Optionally, the first CSI information includes precoding matrix indicator PMI information and first channel quality
indicator CQI information in the closed-loop state, and the second CSI information includes second CQI information in
the open-loop state.
[0156] The processing unit 310 is specifically configured to:

determine the first indication information based on the PMI information; and/or
determine the first indication information based on the first CQI information and the second CQI information.

[0157] Optionally, the transceiver unit 320 is specifically configured to:
send first downlink control information DCI to the terminal device, where the first DCI includes the first indication infor-
mation.
[0158] Optionally, before the transceiver unit 320 receives the CSI information sent by the terminal device, the trans-
ceiver unit 320 is further configured to:
send second indication information to the terminal device, where the second indication information is used to instruct
the terminal device to send the first CSI information or the second CSI information at a first moment.
[0159] Optionally, before the network device receives the CSI information sent by the terminal device, the transceiver
unit 320 is further configured to:
receive third indication information sent by the terminal device, where the third indication information is used to indicate
to the network device that the CSI information sent at a first moment is the first CSI information or the second CSI
information.
[0160] Optionally, the transceiver unit 320 is specifically configured to:
send a second DCI message to the terminal device, where the second DCI message includes the second indication
information.
[0161] It should be understood that the network device 300 according to this embodiment of the present invention
may correspond to a network device in a method embodiment of the embodiments of the present invention, and operations
and/or functions of various modules and other modules of the network device 300 are respectively used to implement
corresponding procedures of the method 100 and the method 200. For brevity, details are not described herein again.
[0162] It should be noted that, in this embodiment of the present invention, the processing unit 310 may be implemented
by a processor, and the transceiver unit 320 may be implemented by a transceiver. As shown in FIG. 7, a network device
400 may include a processor 410, a transceiver 420, and a memory 430. The memory 430 may be configured to store
indication information, and may be further configured to store code, an instruction, and the like that are executed by the
processor 410.
[0163] All components of the network device 400 are connected through a bus system. In addition to a data bus, the
bus system further includes a power bus, a control bus, and a status signal bus.
[0164] The network device 400 shown in FIG. 7 or the network device 300 shown in FIG. 6 can implement the processes
implemented by the network device in the method embodiments in FIG. 2 to FIG. 5. To avoid repetition, details are not
described herein again.
[0165] FIG. 8 is a schematic block diagram of a status switching terminal device 500 according to an embodiment of
the present invention. As shown in FIG. 8, the terminal device 500 in this embodiment of the present invention includes:

a transceiver unit 510, configured to receive first indication information sent by a network device, where the first
indication information is used to indicate a transmission parameter of downlink data; and
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a processing unit 520, configured to receive, based on the first indication information, the downlink data sent by the
network device.

[0166] Optionally, before the transceiver unit 510 receives the first indication information sent by the network device,
the transceiver unit 510 is further configured to:

receive a radio resource management RRC message sent by the network device, where the RRC message is used
to instruct the terminal device to enter a first state,
the first state is used to instruct the terminal device to send channel state indication CSI information to the network
device, and the CSI information includes first CSI information in a closed-loop state and second CSI information in
an open-loop state.

[0167] Optionally, before the transceiver unit 510 receives the first indication information sent by the network device,
the transceiver unit 510 is further configured to:
receive a Media Access Control MAC control information element sent by the network device, where the MAC control
information element is used to indicate that the network device enters the open-loop state.
[0168] Optionally, the transceiver unit 510 is specifically configured to:
receive first downlink control information DCI sent by the network device, where the first DCI includes the first indication
information.
[0169] Optionally, before the transceiver unit 510 receives the first indication information sent by the network device,
the transceiver unit 510 is further configured to:

send the first CSI information and the second CSI information to the network device, where
the first CSI information includes precoding matrix indicator PMI information and first channel quality indicator CQI
information in the closed-loop state, and the second CSI information includes second CQI information in the open-
loop state.

[0170] Optionally, before the transceiver unit 510 sends the first CSI information and the second CSI information to
the network device, the transceiver unit 510 is further configured to:
receive second indication information sent by the network device, where the second indication information is used to
instruct the terminal device to send the first CSI information or the second CSI information at a first moment.
[0171] Optionally, before the transceiver unit 510 sends the first CSI information and the second CSI information to
the network device, the transceiver unit 510 is further configured to:
send third indication information to the network device, where the third indication information is used to indicate to the
network device that the CSI information sent at a first moment is the first CSI information or the second CSI information.
[0172] Optionally, the transceiver unit 510 is specifically configured to:
receive a second DCI message sent by the network device, where the second DCI message includes the second
indication information.
[0173] It should be understood that the terminal device 500 according to this embodiment of the present invention
may correspond to a terminal device in a method embodiment of the embodiments of the present invention, and operations
and/or functions of various modules and other modules of the terminal device 500 are respectively used to implement
corresponding procedures of the method 100 and the method 200. For brevity, details are not described herein again.
[0174] It should be noted that, in this embodiment of the present invention, the transceiver unit 510 may be implemented
by a transceiver, and the processing unit 520 may be implemented by a processor. As shown in FIG. 9, a terminal device
600 may include a processor 610, a transceiver 620, and a memory 630. The memory 630 may be configured to store
indication information, and may be further configured to store code, an instruction, and the like that are executed by the
processor 610.
[0175] All components of the terminal device 600 are connected through a bus system. In addition to a data bus, the
bus system further includes a power bus, a control bus, and a status signal bus.
[0176] In an implementation process, steps in the foregoing methods can be implemented by using a hardware inte-
grated logic circuit in the processor, or by using instructions in a form of software. The steps of the method disclosed
with reference to the embodiments of the present invention may be directly performed by a hardware processor, or may
be performed by using a combination of hardware in the processor and a software module. A software module may be
located in a mature storage medium in the art, such as a random access memory, a flash memory, a read-only memory,
a programmable read-only memory, an electrically erasable programmable memory, a register, or the like. The storage
medium is located in the memory, and a processor executes instructions in the memory and completes the steps in the
foregoing methods in combination with hardware of the processor. To avoid repetition, details are not described herein
again.
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[0177] The terms used in the embodiments and the appended claims of the present invention are merely for the
purpose of describing specific embodiments, and are not intended to limit the embodiments of the present invention.
[0178] For example, the term "and/or" in the embodiments of the present invention describes only an association
relationship for describing associated objects and indicates that three relationships may exist. Specifically, A and/or B
may indicate the following three cases: Only A exists, both A and B exist, and only B exists. In addition, the character
"/" in this specification generally indicates an "or" relationship between the associated objects.
[0179] The terms "a", "said" and "the" of singular forms used in the embodiments and the appended claims of the
present invention are also intended to include plural forms, unless otherwise specified in the context clearly.
[0180] For another example, although terms "first", "second", "third", and the like may be used in the embodiments of
the present invention to describe various messages, requests, and terminals, the messages, requests, and terminals
are not limited by the terms. These terms are only used to differentiate between the messages, requests, and terminals.
For example, without departing from the scope of the embodiments of the present invention, a first terminal may also
be referred to as a second terminal, and similarly, the second terminal may also be referred to as the first terminal.
[0181] Depending on the context, for example, words "if’ used herein may be explained as "while" or "when" or "in
response to determining" or "in response to detection". Similarly, depending on the context, phrases "if determining" or "if
detecting (a stated condition or event)" may be explained as "when determining" or "in response to determining" or "when
detecting (the stated condition or event)" or "in response to detecting (the stated condition or event)".
[0182] A person of ordinary skill in the art may be aware that, in combination with the examples described in the
embodiments disclosed in this specification, units and algorithm steps may be implemented by electronic hardware or
a combination of computer software and electronic hardware. Whether the functions are performed by hardware or
software depends on particular applications and design constraint conditions of the technical solutions. A person skilled
in the art may use different methods to implement the described functions for each particular application, but it should
not be considered that the implementation goes beyond the scope of the embodiments of the present invention.
[0183] It may be clearly understood by a person skilled in the art that, for the purpose of convenient and brief description,
for a detailed working process of the foregoing system, apparatus, and unit, reference may be made to a corresponding
process in the foregoing method embodiments, and details are not described herein again.
[0184] In the several embodiments provided in this application, it should be understood that the disclosed system,
apparatus, and method may be implemented in other manners. For example, the described apparatus embodiment is
merely an example. For example, the unit division is merely logical function division and may be other division in actual
implementation. For example, a plurality of units or components may be combined or integrated into another system,
or some features may be ignored or not performed. In addition, the displayed or discussed mutual couplings or direct
couplings or communication connections may be implemented by using some interfaces. The indirect couplings or
communication connections between the apparatuses or units may be implemented in electronic, mechanical, or other
forms.
[0185] The units described as separate parts may or may not be physically separate, and parts displayed as units
may or may not be physical units, may be located in one position, or may be distributed on a plurality of network units.
Some or all of the units may be selected according to actual needs to achieve the objectives of the embodiments of the
present invention.
[0186] In addition, functional units in the embodiments of the present invention may be integrated into one processing
unit, or each of the units may exist alone physically, or two or more units are integrated into one unit.
[0187] When the functions are implemented in the form of a software functional unit and sold or used as an independent
product, the functions may be stored in a computer-readable storage medium. Based on such an understanding, the
technical solutions of the present invention essentially, or the part contributing to the prior art, or some of the technical
solutions may be implemented in a form of a software product. The computer software product is stored in a storage
medium, and includes several instructions for instructing a computer device (which may be a personal computer, a
server, or a network device) to perform all or some of the steps of the methods described in the embodiments of the
present invention. The foregoing storage medium includes: any medium that can store program code, such as a USB
flash drive, a removable hard disk, a read-only memory (ROM, Read-Only Memory), a random access memory (RAM,
Random Access Memory), a magnetic disk, or an optical disc.
[0188] The foregoing descriptions are merely specific implementations of the present invention, but are not intended
to limit the protection scope of the present invention. Any variation or replacement readily figured out by a person skilled
in the art within the technical scope disclosed in the present invention shall fall within the protection scope of the present
invention. Therefore, the protection scope of the present invention shall be subject to the protection scope of the claims.

Claims

1. A status switching method, wherein the method comprises:
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determining, by a network device, whether a terminal device is in a first state, wherein the first state is used to:
when the terminal device is in the first state, send channel state indication CSI information to the network device,
and the CSI information comprises first CSI information in a closed-loop state and second CSI information in
an open-loop state;
when the terminal device is in the first state, receiving, by the network device, the CSI information sent by the
terminal device;
determining, by the network device, first indication information based on the CSI information, wherein the first
indication information is used to indicate a transmission parameter of downlink data; and
sending, by the network device, the first indication information to the terminal device.

2. The method according to claim 1, wherein
if the terminal device is not in the first state, before the sending, by the network device, the first indication information
to the terminal device, the method further comprises:
sending, by the network device, a radio resource management RRC message to the terminal device, wherein the
RRC message is used to instruct the terminal device to enter the first state.

3. The method according to claim 1, wherein
the first state is the open-loop state, and if the terminal device is not in the first state, before the sending, by the
network device, the first indication information to the terminal device, the method further comprises:
sending, by the network device, a Media Access Control MAC control information element to the terminal device,
wherein the MAC control information element is used to instruct the terminal device to enter the open-loop state.

4. The method according to any one of claims 1 to 3, wherein the first CSI information comprises precoding matrix
indicator PMI information and first channel quality indicator CQI information in the closed-loop state, and the second
CSI information comprises second CQI information in the open-loop state; and
the determining, by the network device, first indication information based on the CSI information comprises:

determining, by the network device, the first indication information based on the PMI information; and/or
determining, by the network device, the first indication information based on the first CQI information and the
second CQI information.

5. The method according to claim 4, wherein the PMI information comprises a first precoding matrix sequence number
corresponding to a wideband, or the PMI information comprises the first precoding matrix sequence number and a
second precoding matrix sequence number corresponding to a sub-band in the wideband.

6. The method according to any one of claims 1 to 5, wherein the sending, by the network device, the first indication
information to the terminal device comprises:
sending, by the network device, first downlink control information DCI to the terminal device, wherein the first DCI
comprises the first indication information.

7. The method according to any one of claims 1 to 6, wherein before the receiving, by the network device, the CSI
information sent by the terminal device, the method further comprises:
sending, by the network device, second indication information to the terminal device, wherein the second indication
information is used to instruct the terminal device to send the first CSI information or the second CSI information at
a first moment.

8. The method according to any one of claims 1 to 6, wherein before the receiving, by the network device, the CSI
information sent by the terminal device, the method further comprises:
receiving, by the network device, third indication information sent by the terminal device, wherein the third indication
information is used to indicate to the network device that the CSI information sent at a first moment is the first CSI
information or the second CSI information.

9. The method according to claim 7, wherein the sending, by the network device, second indication information to the
terminal device comprises:
sending, by the network device, a second DCI message to the terminal device, wherein the second DCI message
comprises the second indication information.

10. The method according to any one of claims 1 to 9, wherein the transmission parameter comprises at least one of
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a scrambling code sequence number, an antenna port, and a quantity of transport layers.

11. The method according to any one of claims 1 to 10, wherein the first indication information is used to indicate that
the terminal device is in any one of the following states:

a rank 1 open-loop transmission state based on space frequency block coding SFBC;
a rank 2 open-loop transmission state based on phase encoding; and
a closed-loop transmission state from a rank 1 to a rank N, wherein N is a maximum quantity of transport layers.

12. A status switching method, wherein the method comprises:

receiving, by a terminal device, first indication information sent by a network device, wherein the first indication
information is used to indicate a transmission parameter of downlink data; and
receiving, by the terminal device based on the first indication information, the downlink data sent by the network
device.

13. The method according to claim 12, wherein before the receiving, by a terminal device, first indication information
sent by a network device, the method further comprises:

receiving, by the terminal device, a radio resource management RRC message sent by the network device,
wherein the RRC message is used to instruct the terminal device to enter a first state,
the first state is used to instruct the terminal device to send channel state indication CSI information to the
network device, and the CSI information comprises first CSI information in a closed-loop state and second CSI
information in an open-loop state.

14. The method according to claim 12, wherein before the receiving, by a terminal device, first indication information
sent by a network device, the method further comprises:
receiving, by the terminal device, a Media Access Control MAC control information element sent by the network
device, wherein the MAC control information element is used to indicate that the network device enters the open-
loop state.

15. The method according to any one of claims 12 to 14, wherein the receiving, by a terminal device, first indication
information sent by a network device comprises:
receiving, by the terminal device, first downlink control information DCI sent by the network device, wherein the first
DCI comprises the first indication information.

16. The method according to any one of claims 12 to 15, wherein before the receiving, by a terminal device, first indication
information sent by a network device, the method comprises:

sending, by the terminal device, the first CSI information and the second CSI information to the network device,
wherein
the first CSI information comprises precoding matrix indicator PMI information and first channel quality indicator
CQI information in the closed-loop state, and the second CSI information comprises second CQI information
in the open-loop state.

17. The method according to claim 16, wherein before the sending, by the terminal device, the first CSI information and
the second CSI information to the network device, the method further comprises:
receiving, by the terminal device, second indication information sent by the network device, wherein the second
indication information is used to instruct the terminal device to send the first CSI information or the second CSI
information at a first moment.

18. The method according to claim 16, wherein before the sending, by the terminal device, the first CSI information and
the second CSI information to the network device, the method further comprises:
sending, by the terminal device, third indication information to the network device, wherein the third indication
information is used to indicate to the network device that the CSI information sent at a first moment is the first CSI
information or the second CSI information.

19. The method according to claim 17, wherein the receiving, by the terminal device, second indication information sent
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by the network device comprises:
receiving, by the terminal device, a second DCI message sent by the network device, wherein the second DCI
message comprises the second indication information.

20. A status switching network device, wherein the network device comprises:

a processing unit, configured to determine whether a terminal device is in a first state, wherein the first state is
used to: when the terminal device is in the first state, send channel state indication CSI information to the network
device, and the CSI information comprises first CSI information in a closed-loop state and second CSI information
in an open-loop state; and
a transceiver unit, configured to: when the terminal device is in the first state, receive the CSI information sent
by the terminal device, wherein
the processing unit is further configured to determine first indication information based on the CSI information,
wherein the first indication information is used to indicate a transmission parameter of downlink data; and
the transceiver unit is further configured to send the first indication information to the terminal device.

21. The network device according to claim 20, wherein
if the terminal device is not in the first state, before the transceiver unit sends the first indication information to the
terminal device, the transceiver unit is further configured to:
send a radio resource management RRC message to the terminal device, wherein the RRC message is used to
instruct the terminal device to enter the first state.

22. The network device according to claim 20, wherein
the first state is the open-loop state, and if the terminal device is not in the first state, before the transceiver unit
sends the first indication information to the terminal device, the transceiver unit is further configured to:
send a Media Access Control MAC control information element to the terminal device, wherein the MAC control
information element is used to instruct the terminal device to enter the open-loop state.

23. The network device according to any one of claims 20 to 22, wherein the first CSI information comprises precoding
matrix indicator PMI information and first channel quality indicator CQI information in the closed-loop state, and the
second CSI information comprises second CQI information in the open-loop state; and
the processing unit is specifically configured to:

determine the first indication information based on the PMI information; and/or
determine the first indication information based on the first CQI information and the second CQI information.

24. The network device according to any one of claims 20 to 23, wherein the transceiver unit is specifically configured to:
send first downlink control information DCI to the terminal device, wherein the first DCI comprises the first indication
information.

25. The network device according to any one of claims 20 to 24, wherein before the transceiver unit receives the CSI
information sent by the terminal device, the transceiver unit is further configured to:
send second indication information to the terminal device, wherein the second indication information is used to
instruct the terminal device to send the first CSI information or the second CSI information at a first moment.

26. The network device according to any one of claims 20 to 24, wherein before the network device receives the CSI
information sent by the terminal device, the transceiver unit is further configured to:
receive third indication information sent by the terminal device, wherein the third indication information is used to
indicate to the network device that the CSI information sent at a first moment is the first CSI information or the
second CSI information.

27. The network device according to claim 25, wherein the transceiver unit is specifically configured to:
send a second DCI message to the terminal device, wherein the second DCI message comprises the second
indication information.

28. A status switching terminal device, wherein the terminal device comprises:

a transceiver unit, configured to receive first indication information sent by a network device, wherein the first
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indication information is used to indicate a transmission parameter of downlink data; and
a processing unit, configured to receive, based on the first indication information, the downlink data sent by the
network device.

29. The terminal device according to claim 28, wherein before the transceiver unit receives the first indication information
sent by the network device, the transceiver unit is further configured to:

receive a radio resource management RRC message sent by the network device, wherein the RRC message
is used to instruct the terminal device to enter a first state,
the first state is used to instruct the terminal device to send channel state indication CSI information to the
network device, and the CSI information comprises first CSI information in a closed-loop state and second CSI
information in an open-loop state.

30. The terminal device according to claim 28, wherein before the transceiver unit receives the first indication information
sent by the network device, the transceiver unit is further configured to:
receive a Media Access Control MAC control information element sent by the network device, wherein the MAC
control information element is used to indicate that the network device enters the open-loop state.

31. The terminal device according to any one of claims 28 to 30, wherein the transceiver unit is specifically configured to:
receive first downlink control information DCI sent by the network device, wherein the first DCI comprises the first
indication information.

32. The terminal device according to any one of claims 28 to 31, wherein before the transceiver unit receives the first
indication information sent by the network device, the transceiver unit is further configured to:

send the first CSI information and the second CSI information to the network device, wherein
the first CSI information comprises precoding matrix indicator PMI information and first channel quality indicator
CQI information in the closed-loop state, and the second CSI information comprises second CQI information
in the open-loop state.

33. The terminal device according to claim 32, wherein before the transceiver unit sends the first CSI information and
the second CSI information to the network device, the transceiver unit is further configured to:
receive second indication information sent by the network device, wherein the second indication information is used
to instruct the terminal device to send the first CSI information or the second CSI information at a first moment.

34. The terminal device according to claim 32, wherein before the transceiver unit sends the first CSI information and
the second CSI information to the network device, the transceiver unit is further configured to:
send third indication information to the network device, wherein the third indication information is used to indicate
to the network device that the CSI information sent at a first moment is the first CSI information or the second CSI
information.

35. The terminal device according to claim 33, wherein the transceiver unit is specifically configured to:
receive a second DCI message sent by the network device, wherein the second DCI message comprises the second
indication information.
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