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(54) COMMUNICATION METHOD AND TERMINAL DEVICE

(57) A communication method and a terminal device
are provided. The method includes: generating one or
more radio frames, where each radio frame includes at
least one multiplexing block, each multiplexing block in-
cludes a synchronization signal and a PBCH field, and

the PBCH field includes information for indicating a
beam; and then sending the radio frames to a terminal
device. According to the solutions, downlink system over-
heads can be reduced.
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Description

TECHNICAL FIELD

[0001] The present invention relates to the field of wire-
less technologies, and in particular, to a communication
method and a terminal device.

BACKGROUND

[0002] In a high-frequency communications system,
beam alignment needs to be performed between a base
station and a terminal device, and the base station needs
to traverse beams in all directions to ensure omnidirec-
tional coverage of the high-frequency communications
system. In a beam alignment process, the base station
sends beam identifiers (English: beam Identifier, beam
ID for short) of beams to the terminal device over the
beams. After selecting some beams of the base station
through measurement, the terminal device feeds back
beam IDs of the selected beams to the base station, so
that the base station and the terminal device can interact
with each other over the beams selected by the terminal
device. A relatively large quantity of beams exist within
a coverage area of the base station, and the base station
needs to number a huge quantity of beams. Therefore,
a relatively large quantity of resources need to be occu-
pied for sending beam IDs.

SUMMARY

[0003] The present invention provides a communica-
tion method and a terminal device, to resolve a problem
in the prior art that beam identifiers occupy a relatively
large quantity of resources.
[0004] A first aspect provides a communication meth-
od. The method is as follows: A network side device gen-
erates at least one radio frame, where the radio frame
includes at least one orthogonal frequency division mul-
tiplexing OFDM symbol, a first OFDM symbol in the at
least one OFDM symbol includes a synchronization sig-
nal and a physical broadcast channel PBCH field, and
the PBCH field includes information for indicating a
beam.
[0005] Optionally, the information for indicating the
beam is index information of the first OFDM symbol, and
the index information of the first OFDM symbol includes
a symbol identifier of the first OFDM symbol or a number
of the first OFDM symbol.
[0006] Alternatively, the information for indicating the
beam includes index information of the beam, and the
index information of the beam is a beam identifier or a
beam number. The index information of the beam may
alternatively be construed as a synchronization signal
block time index SS block time index or a synchronization
signal block index SS block index.
[0007] Alternatively, the information for indicating the
beam is a synchronization signal block time index SS

block time index or a synchronization signal block index
SS block index. The SS block time index may be used
to indicate a position of an SS block in an SS block burst
set, or the SS block time index may be used to indicate
a position of an SS block in an SS block burst.
[0008] The synchronization signal may include a pri-
mary synchronization signal and a secondary synchro-
nization signal.
[0009] Then, the network side device sends the radio
frame to a terminal device over the beam, so that the
terminal device obtains, by detecting the PBCH field in
the radio frame, the information for indicating the beam,
and then identifies the beam based on the obtained in-
formation for indicating the beam.
[0010] Compared with an existing mechanism, in the
present invention, the information for indicating the beam
is carried in the PBCH field, and therefore an additional
subcarrier does not need to be occupied without extend-
ing the synchronization signal. The solution reduces
downlink system overheads.
[0011] A second aspect provides a communication
method. After a network side device sends a generated
radio frame to a terminal device, the terminal device re-
ceives the radio frame from the network side device,
where the radio frame includes at least one orthogonal
frequency division multiplexing (OFDM) symbol, a first
OFDM symbol in the at least one OFDM symbol includes
a synchronization signal and a physical broadcast chan-
nel PBCH field, and the PBCH field includes information
for indicating a beam.
[0012] The information for indicating the beam may be
a synchronization signal block time index SS block time
index or a synchronization signal block index SS block
index. The SS block time index may be used to indicate
a position of an SS block in an SS block burst set.
[0013] After detecting the information for indicating the
beam, the terminal device obtains a beam identifier
based on the information for indicating the beam, and
then sends the beam identifier to the network side device,
so that the network side device subsequently interacts
with the terminal device over the beam corresponding to
the beam identifier.
[0014] If the information for indicating the beam is index
information of the first OFDM symbol, the terminal device
may obtain the beam identifier based on the index infor-
mation that is of the first OFDM symbol and that is de-
tected from the radio frame and a number of an antenna
port for receiving the first OFDM symbol.
[0015] If the information for indicating the beam is index
information of the beam, the terminal device may directly
obtain the beam identifier by using the index information
of the beam.
[0016] If the information for indicating the beam is index
information of the first OFDM symbol, the terminal device
may obtain the beam identifier based on the index infor-
mation of the first OFDM symbol and a number of an
antenna port for receiving the first OFDM symbol, a frame
number of the radio frame, and a subframe number of a
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subframe in which the first OFDM symbol is located.
[0017] Compared with an existing mechanism, in the
present invention, when identifying the beam, the termi-
nal device can directly demodulate the received PBCH
field only by pertinently monitoring a physical broadcast
channel, so that complexity of demodulation by the ter-
minal device is reduced, blind detection can also be re-
duced to some extent, and receiving information about
the physical broadcast channel can also improve trans-
mission reliability. In addition, the PBCH field occupies
a relatively small quantity of resources, so that downlink
system overheads can be reduced.
[0018] A third aspect provides a communication meth-
od. A network side device generates at least one radio
frame, where the radio frame includes at least one mul-
tiplexing block, the multiplexing block includes a physical
broadcast channel PBCH field and a synchronization sig-
nal, the PBCH field includes information for indicating a
beam, and the synchronization signal includes a primary
synchronization signal and a secondary synchronization
signal. The information for indicating the beam may in-
clude at least one of index information of a first OFDM
symbol, index information of the multiplexing block, or
index information of the beam.
[0019] Then, the network side device sends the gen-
erated radio frame to a terminal device over the beam,
where each multiplexing block in the radio frame is car-
ried on a same beam for being sent to the terminal device.
[0020] Compared with an existing mechanism, in the
present invention, the information for indicating the beam
is carried in the PBCH field of a broadcast signal, and
therefore occupies less resource space, so that resource
space occupied by the information for indicating the
beam is reduced. In addition, the information for indicat-
ing the beam is transmitted by using the PBCH field, so
that the terminal device can directly demodulate the re-
ceived PBCH field, thereby reducing complexity of de-
modulation by the terminal device.
[0021] Optionally, it may be further set that the broad-
cast signal and the synchronization signal are subject to
frequency-division multiplexing or time-division multi-
plexing, and that the primary synchronization signal and
the secondary synchronization signal are subject to fre-
quency-division multiplexing or time-division multiplex-
ing. A specific radio frame structure is not limited in the
present invention.
[0022] A fourth aspect provides a communication
method. In a downlink beam sweeping process of a net-
work side device, after the network side device sends
one or more generated radio frames to a terminal device,
the terminal device receives the radio frames from the
network side device, where the radio frame includes at
least one multiplexing block, the multiplexing block in-
cludes a synchronization signal and a physical broadcast
channel PBCH field, and the PBCH field includes infor-
mation for indicating a beam.
[0023] After detecting the information for indicating the
beam, the terminal device obtains a beam identifier

based on the information for indicating the beam, and
then sends the beam identifier to the network side device,
so that the network side device subsequently interacts
with the terminal device over the beam corresponding to
the beam identifier.
[0024] If the information for indicating the beam is index
information of a first OFDM symbol, the terminal device
may obtain the beam identifier based on the index infor-
mation that is of the first OFDM symbol and that is de-
tected from the radio frame and a number of an antenna
port for receiving the first OFDM symbol.
[0025] If the information for indicating the beam is index
information of the beam, the terminal device may directly
obtain the beam identifier by using the index information
of the beam.
[0026] If the information for indicating the beam is index
information of a first OFDM symbol, the terminal device
may obtain the beam identifier based on the index infor-
mation of the first OFDM symbol and a number of an
antenna port for receiving the first OFDM symbol, a frame
number of the radio frame, and a subframe number of a
subframe in which the first OFDM symbol is located.
[0027] If the information for indicating the beam is index
information of a first OFDM symbol, the terminal device
may obtain the beam identifier based on index informa-
tion of the multiplexing block and a number of an antenna
port for receiving the first OFDM symbol, a frame number
of the radio frame, and a subframe number of a subframe
in which the first OFDM symbol is located.
[0028] Compared with an existing mechanism, in the
present invention, when identifying the beam, the termi-
nal device can directly demodulate the received PBCH
field only by pertinently monitoring a physical broadcast
channel, so that complexity of demodulation by the ter-
minal device is reduced, blind detection can also be re-
duced to some extent, and receiving information about
the physical broadcast channel can also improve trans-
mission reliability. In addition, the PBCH field occupies
a relatively small quantity of resources, so that resource
overheads can be reduced.
[0029] A fifth aspect of the present invention provides
a network side device, having functions of implementing
the communication method provided in the first aspect.
The functions may be implemented by hardware, or may
be implemented by hardware executing corresponding
software. The hardware or the software includes one or
more modules corresponding to the foregoing functions.
The modules may be software and/or hardware.
[0030] In a possible design, the network side device
includes:

a processing module, configured to generate at least
one radio frame, where the radio frame includes at
least one orthogonal frequency division multiplexing
OFDM symbol, a first OFDM symbol in the at least
one OFDM symbol includes a physical broadcast
channel PBCH field, and the PBCH field includes
information for indicating a beam; and
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a transceiver module, configured to send the radio
frame generated by the processing module to a ter-
minal device.

[0031] In another possible design, the information for
indicating the beam is index information of the first OFDM
symbol, a synchronization signal block time index SS
block time index, or a synchronization signal block index
SS block index, and the index information of the first
OFDM symbol includes a symbol identifier of the first
OFDM symbol or a number of the first OFDM symbol.
The SS block time index may be used to indicate a po-
sition of an SS block in an SS block burst set, or the SS
block time index may be used to indicate a position of an
SS block in an SS block burst.
[0032] In another possible design, the information for
indicating the beam is index information of the beam, a
synchronization signal block time index SS block time
index, or a synchronization signal block index SS block
index, and the index information of the beam is a beam
identifier or a beam number. The SS block time index
may be used to indicate a position of an SS block in an
SS block burst set, or the SS block time index may be
used to indicate a position of an SS block in an SS block
burst.
[0033] In another possible design, the synchronization
signal includes a primary synchronization signal and a
secondary synchronization signal.
[0034] In a possible design, the network side device
includes:

at least one processor, memory, and transceiver;
and
the memory is configured to store program code, and
the processor is configured to invoke the program
code in the memory to perform the following opera-
tions:

generating at least one radio frame, where each
radio frame includes at least one orthogonal fre-
quency division multiplexing OFDM symbol, a
first OFDM symbol in the at least one OFDM
symbol includes a physical broadcast channel
PBCH field, and the PBCH field includes infor-
mation for indicating a beam; and
sending the generated radio frame to a terminal
device by using the transceiver.

[0035] A sixth aspect of the present invention provides
a terminal device, having functions of implementing the
communication method provided in the second aspect.
The functions may be implemented by hardware, or may
be implemented by hardware executing corresponding
software. The hardware or the software includes one or
more modules corresponding to the foregoing functions.
The modules may be software and/or hardware.
[0036] In a possible design, the terminal device in-
cludes:

a transceiver module, configured to receive at least
one radio frame from a network side device, where
each radio frame includes at least one orthogonal
frequency division multiplexing OFDM symbol, a first
OFDM symbol in the at least one OFDM symbol in-
cludes a synchronization signal and a physical
broadcast channel PBCH field, and the PBCH field
includes information for indicating a beam; and
a processing module, configured to obtain a beam
identifier based on the information for indicating the
beam that is obtained by the transceiver module; and
send the beam identifier to the network side device.

[0037] In another possible design, the information for
indicating the beam includes index information of the first
OFDM symbol, and the index information of the first
OFDM symbol includes a symbol identifier of the first
OFDM symbol or a number of the first OFDM symbol.
[0038] In another possible design, the information for
indicating the beam is index information of the beam, a
synchronization signal block time index SS block time
index, or a synchronization signal block index SS block
index, and the index information of the beam is a beam
identifier or a beam number. The SS block time index
may be used to indicate a position of an SS block in an
SS block burst set, or the SS block time index may be
used to indicate a position of an SS block in an SS block
burst.
[0039] In another possible design, the synchronization
signal includes a primary synchronization signal and a
secondary synchronization signal.
[0040] In a possible design, the terminal device in-
cludes:

at least one processor, memory, and transceiver;
and
the memory is configured to store program code, and
the processor is configured to invoke the program
code in the memory to perform the following opera-
tions:

receiving a radio frame from a network side de-
vice by using the transceiver, where the radio
frame includes at least one orthogonal frequen-
cy division multiplexing OFDM symbol, a first
OFDM symbol in the at least one OFDM symbol
includes a synchronization signal and a physical
broadcast channel PBCH field, and the PBCH
field includes information for indicating a beam;
obtaining a beam identifier based on the infor-
mation for indicating the beam that is obtained
by the transceiver module; and
sending the beam identifier to the network side
device by using the transceiver.

[0041] A seventh aspect of the present invention pro-
vides a network side device, having functions of imple-
menting the method performed by the network side de-
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vice provided in the third aspect. The functions may be
implemented by hardware, or may be implemented by
hardware executing corresponding software. The hard-
ware or the software includes one or more modules cor-
responding to the foregoing functions. The modules may
be software and/or hardware.
[0042] In a possible design, the network side device
includes:

a processing module, configured to generate at least
one radio frame, where each radio frame includes
at least one multiplexing block, the multiplexing block
includes a synchronization signal and a physical
broadcast channel PBCH field, and the PBCH field
includes information for indicating a beam; and
a transceiver module, configured to send the radio
frame generated by the processing module to a ter-
minal device.

[0043] In another possible design, a same multiplexing
block is carried on a same beam for being sent to the
terminal device.
[0044] In another possible design, the information for
indicating the beam includes at least one of index infor-
mation of a first OFDM symbol, index information of the
multiplexing block, or index information of the beam.
[0045] In another possible design, the PBCH field and
the synchronization signal are subject to frequency-divi-
sion multiplexing or time-division multiplexing.
[0046] In another possible design, the synchronization
signal includes a primary synchronization signal and a
secondary synchronization signal, and the primary syn-
chronization signal and the secondary synchronization
signal are subject to frequency-division multiplexing or
time-division multiplexing.
[0047] In a possible design, the network side device
includes:

at least one processor, memory, and transceiver;
and
the memory is configured to store program code, and
the processor is configured to invoke the program
code in the memory to perform the following opera-
tions:

generating a radio frame, where the radio frame
includes at least one multiplexing block, the mul-
tiplexing block includes a synchronization signal
and a physical broadcast channel PBCH field,
and the PBCH field includes information for in-
dicating a beam; and
sending the generated radio frame to a terminal
device by using the transceiver.

[0048] An eighth aspect of the present invention pro-
vides a terminal device, having functions of implementing
the communication method provided in the fourth aspect.
The functions may be implemented by hardware, or may

be implemented by hardware executing corresponding
software. The hardware or the software includes one or
more modules corresponding to the foregoing functions.
The modules may be software and/or hardware.
[0049] In a possible design, the terminal device in-
cludes:

a transceiver module, configured to receive at least
one radio frame from a network side device, where
each radio frame includes at least one multiplexing
block, the multiplexing block includes a synchroni-
zation signal and a physical broadcast channel
PBCH field, and the PBCH field includes information
for indicating a beam; and
a processing module, configured to obtain a beam
identifier based on the information for indicating the
beam that is obtained by the transceiver module,
where
the transceiver module is further configured to send
the beam identifier obtained by the processing mod-
ule to the network side device.

[0050] In another possible design, a same multiplexing
block is carried on a same beam for being sent to the
terminal device.
[0051] In another possible design, the information for
indicating the beam is at least one of index information
of a first OFDM symbol, index information of the multi-
plexing block, index information of the beam, a synchro-
nization signal block time index SS block time index, or
a synchronization signal block index SS block index. The
SS block time index may be used to indicate a position
of an SS block in an SS block burst set, or the SS block
time index may be used to indicate a position of an SS
block in an SS block burst.
[0052] In another possible design, the PBCH field and
the synchronization signal are subject to frequency-divi-
sion multiplexing or time-division multiplexing.
[0053] In another possible design, the synchronization
signal includes a primary synchronization signal and a
secondary synchronization signal, and the primary syn-
chronization signal and the secondary synchronization
signal are subject to frequency-division multiplexing or
time-division multiplexing.
[0054] In a possible design, the terminal device in-
cludes:

at least one processor, memory, and transceiver;
and
the memory is configured to store program code, and
the processor is configured to invoke the program
code in the memory to perform the following opera-
tions:

receiving at least one radio frame from a network
side device by using the transceiver, where each
radio frame includes at least one multiplexing
block, the multiplexing block includes a synchro-
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nization signal and a physical broadcast channel
PBCH field, and the PBCH field includes infor-
mation for indicating a beam;
obtaining a beam identifier based on the infor-
mation for indicating the beam that is obtained
by the transceiver module; and
sending the obtained beam identifier to the net-
work side device by using the transceiver.

[0055] Compared with the prior art, in the solutions pro-
vided in the present invention, the information for indi-
cating the beam is carried in the PBCH field of the first
OFDM symbol or the PBCH field of the multiplexing block.
In the two manners, a relatively small quantity of subcar-
riers are occupied, so that downlink system overheads
can be reduced.

BRIEF DESCRIPTION OF DRAWINGS

[0056]

FIG. 1 is a schematic diagram of an embodiment of
a communication method according to an embodi-
ment;
FIG. 2 is a schematic structural diagram of a radio
frame according to an embodiment;
FIG. 3 is another schematic structural diagram of a
radio frame according to an embodiment;
FIG. 4 is a schematic structural diagram of a network
side device according to an embodiment;
FIG. 5 is a schematic structural diagram of a terminal
device according to an embodiment; and
FIG. 6 is a schematic structural diagram of a physical
apparatus for performing a communication method
according to an embodiment.

DESCRIPTION OF EMBODIMENTS

[0057] In the specification, claims, and accompanying
drawings of the present invention, the terms "first", "sec-
ond", and the like are intended to distinguish between
similar objects but do not necessarily indicate a specific
order or sequence. It should be understood that the data
termed in such a way is interchangeable in proper cir-
cumstances so that the embodiments of the present in-
vention described herein can be implemented in other
orders than the order illustrated or described herein. In
addition, the terms "include", "have", or any other variants
thereof are intended to cover a non-exclusive inclusion.
For example, a process, a method, a system, a product,
or a device that includes a series of steps or modules is
not necessarily limited to the steps or modules that are
expressly listed, but may include another step or module
that is not expressly listed or inherent to the process, the
method, the system, the product, or the device. The mod-
ule division in this specification is merely logical division,
and there may be other division during implementation
in actual application. For example, a plurality of modules

may be combined or integrated into another system, or
some features may be ignored or not performed. In ad-
dition, the displayed or discussed mutual couplings or
direct couplings or communication connections may be
implemented by using some interfaces. The indirect cou-
plings or communication connections between the mod-
ules may be implemented in electronic or another similar
form. This is not limited in this specification. In addition,
modules or submodules described as separate compo-
nents may be or may not be physically separated, or may
be or may not be physical modules, or may be distributed
to a plurality of circuit modules. Some or all of the modules
may be selected based on an actual requirement to
achieve the objectives of the solutions of the embodi-
ments of the present invention.
[0058] Embodiments of the present invention provide
a communication method and a terminal device that are
applied to a licensed spectrum or an unlicensed spec-
trum. Details are described below.
[0059] A network side device in the embodiments of
the present invention is a device that enables a terminal
device to access a wireless network, and is also referred
to as a base station, including but not limited to: an
evolved NodeB (English: evolved NodeB, eNB for short),
a radio network controller (English: Radio Network Con-
troller, RNC for short), a NodeB (English: NodeB, NB for
short), a base station controller (English: Base Station
Controller, BSC for short), a base transceiver station
(English: Base Transceiver Station, BTS for short), a
home base station (for example, a home evolved NodeB
or a home NodeB, HNB for short), or a baseband unit
(English: BaseBand Unit, BBU for short).
[0060] The terminal device in the embodiments of the
present invention may be a device that provides a user
with voice and/or data connectivity, a handheld device
with a wireless connection function, or another process-
ing device connected to a wireless modem. The terminal
device may communicate with one or more core networks
by using a radio access network (English: Radio Access
Network, RAN for short). The terminal device may be a
mobile terminal, such as a mobile phone (also referred
to as a "cellular" phone) or a computer with a mobile
terminal, for example, may be a portable, pocket-sized,
handheld, computer built-in, or in-vehicle mobile appa-
ratus that exchanges voice and/or data with the radio
access network. For example, the terminal device may
be a device such as a personal communications service
(English: Personal Communications Service, PCS for
short) phone, a cordless telephone set, a Session Initia-
tion Protocol (SIP) phone, a wireless local loop (Wireless
Local Loop, WLL for short) station, or a personal digital
assistant (English: Personal Digital Assistant, PDA for
short). A wireless terminal may also be referred to as a
system, a subscriber unit (Subscriber Unit), a subscriber
station (Subscriber Station), a mobile station (Mobile Sta-
tion), a mobile (Mobile), a remote station (Remote Sta-
tion), an access point (Access Point), a remote terminal
(Remfote Terminal), an access terminal (Access Termi-
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nal), a user terminal (User Terminal), a terminal device,
a user agent (User Agent), a user device (User Device),
or user equipment (User Equipment).
[0061] The network side device periodically sends a
synchronization signal and a broadcast signal to the ter-
minal device within a coverage area of the network side
device, so that the terminal device synchronizes with the
network side device based on the received synchroniza-
tion signal, and prepares to receive broadcast channel
information. The synchronization signal includes a pri-
mary synchronization signal (English: Primary Synchro-
nization Signal, PSS for short) and a secondary synchro-
nization signal (English: Secondary Synchronization Sig-
nal, SSS). In a process of accessing the network side
device, the terminal device needs to search for the PSS
and the SSS. The SSS is generated by using an auto-
correlation attribute (English: Zadoff-Chu, ZC for short)
sequence, and is used to distinguish between sectors.
The SSS is generated by using a pseudo-random se-
quence, and is used to distinguish between base sta-
tions.
[0062] Alternatively, the terminal device may be a re-
mote terminal device outside the coverage area of the
network side device. The remote terminal device may
access the network side device via a relay device. Details
are not described in the present invention.
[0063] To resolve the foregoing technical problems,
the embodiments of the present invention mainly provide
the following technical solutions:
[0064] Solution 1: Information for indicating a beam is
carried in some orthogonal frequency division multiplex-
ing (English: Orthogonal Frequency Division Multiplex-
ing, OFDM for short) symbols in a radio frame. The some
OFDM symbols each include a synchronization signal
and a physical broadcast channel (English: Physical
Broadcast Channel, PBCH for short) field. Then, the radio
frame is sent to a terminal device. Without extending the
OFDM symbol, the information for indicating the beam
is sent by using the PBCH field, and therefore an addi-
tional carrier does not need to be occupied. The solution
1 reduces downlink system overheads, that is, reduces,
to some extent, occupied resource space for carrying the
information for indicating the beam.
[0065] It should be noted that, the radio frame may
include at least two subframes, where each subframe
includes a plurality of OFDM symbols; or the radio frame
may directly include a plurality of OFDM symbols. A spe-
cific frame format is not limited in the embodiments of
the present invention. For any unclear part about the
frame format, refer to an existing LTE time division mul-
tiplexing (English: Time Duplex Division, TDD for short)
frame.
[0066] Solution 2: A broadcast signal and a synchro-
nization signal are combined into a multiplexing block,
and information for indicating a beam is carried in a PBCH
field of the broadcast signal and then sent to a terminal
device. The PBCH field and the synchronization signal
may be subject to frequency-division multiplexing or time-

division multiplexing. A same multiplexing block is sent
to the terminal device over a same beam or at least two
beams. Because a modulation and coding scheme of the
broadcast signal is different from a modulation and cod-
ing scheme of the synchronization signal, compared with
the modulation and coding scheme of the synchroniza-
tion signal, the PBCH field of the broadcast signal is used
to carry the information for indicating the beam, so that
resource space occupied by the information for indicating
the beam can be reduced. It can be learned that, in such
a manner of sending the multiplexing block, resources
can also be saved, and complexity of demodulation by
the terminal device can also be reduced. In addition, the
multiplexing block may also be referred to as a combined
signal or resource block. A specific name is not limited
in the present invention.
[0067] According to the foregoing two solutions, re-
sources required for carrying the information for indicat-
ing the beam can be reduced, and reliability of the infor-
mation can also be improved to some extent due to a
transmission characteristic of the PBCH field.
[0068] Referring to FIG. 1, the following uses an ex-
ample to describe a communication method provided in
the present invention. A network side device traverses
beams in all directions to ensure coverage within a spe-
cific area (including omnidirectional coverage or direc-
tional coverage). The network side device needs to de-
sign beam IDs for the beams in these directions, and
send the beam IDs to a terminal device, so that the ter-
minal device identifies the beam IDs of the beams
through beam sweeping, by monitoring a physical broad-
cast channel, or in another manner. This embodiment of
the present invention includes the following steps.
[0069] 101. A network side device generates at least
one radio frame.
[0070] Each radio frame includes at least one OFDM
symbol, and the radio frame includes at least some
OFDM symbols each including a synchronization signal
and a PBCH field.
[0071] The network side device sends information for
indicating a beam to a terminal device mainly in the fol-
lowing manners:
[0072] In Manner 1, the information for indicating the
beam is placed in a PBCH field of an OFDM symbol in-
cluding a synchronization signal.
[0073] For example, as shown in FIG. 2, first OFDM
symbols are any OFDM symbol in a subframe with a sub-
frame number 0 and an OFDM symbol in a subframe with
a subframe number 25, and the information for indicating
the beam may be separately set in a PBCH field of the
first OFDM symbol in the subframe with the subframe
number 0 and a PBCH field of the first OFDM symbol in
the subframe with the subframe number 25.
[0074] In Manner 2, a broadcast signal and a synchro-
nization signal are combined into a multiplexing block,
where the multiplexing block may include at least one
OFDM symbol; and the information for indicating the
beam is carried in a PBCH field of the broadcast signal.
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[0075] Correspondingly, in Manner 2, each radio frame
includes at least one multiplexing block, the multiplexing
block includes a broadcast signal and a synchronization
signal, and a PBCH field of the broadcast signal includes
the information for indicating the beam. When a plurality
of multiplexing blocks are included, the plurality of mul-
tiplexing blocks include at least two multiplexing blocks
that are contiguous in time domain. The information for
indicating the beam includes at least one of index infor-
mation of a first OFDM symbol, index information of the
multiplexing block, or index information of the beam.
Each multiplexing block may be sent over a same beam
or at least two beams, that is, each OFDM symbol in each
multiplexing block is sent over the same beam or the at
least two beams. In addition, at least two of the plurality
of multiplex blocks are sent over different beams. To be
specific, the at least two multiplexing blocks carry differ-
ent beam numbers, the at least two multiplexing blocks
carry different reference signal sequences that are used
to indicate beam numbers, or the at least two multiplexing
blocks carry different reference signal resource numbers
used to indicate beam numbers.
[0076] In an actual application scenario, the broadcast
signal and the synchronization signal may be subject to
frequency-division multiplexing or time-division multi-
plexing, the synchronization signal includes a PSS and
an SSS, and optionally, each multiplexing block includes
one PSS and one SSS. (a) and (d) in FIG. 3 show radio
frame structures in which a broadcast signal and a syn-
chronization signal are subject to time-division multiplex-
ing, a multiplexing block 1 and a multiplexing block 2
each include a PSS, an SSS, and a PBCH field, and the
PBCH field and the PSS and the SSS in the multiplexing
block 1 are subject to frequency-division multiplexing. (b)
and (c) in FIG. 3 show radio frame structures in which a
broadcast signal and a synchronization signal are subject
to frequency-division multiplexing, a multiplexing block 1
and a multiplexing block 2 each include a PSS, an SSS,
and a PBCH field, and the PBCH field and the PSS and
the SSS in the multiplexing block 1 are subject to fre-
quency-division multiplexing.
[0077] In addition, because the synchronization signal
includes the primary synchronization signal and the sec-
ondary synchronization signal, in Manner 2, the primary
synchronization signal and the secondary synchroniza-
tion signal may be subject to frequency-division multi-
plexing or time-division multiplexing. For example, (a),
(b), and (d) in FIG. 3 show radio frame structures in which
the PSS and the SSS are subject to time-division multi-
plexing, and (c) in FIG. 3 shows a radio frame structure
in which the PSS and the SSS are subject to frequency-
division multiplexing. Manner 1 and Manner 2 may be
combined for use, or Manner 1 may be used as a specific
embodiment of Manner 2. A specific combination manner
is not limited in the present invention.
[0078] Because the terminal device may obtain the in-
formation for indicating the beam based on a frame
number of the radio frame, a subframe number of a sub-

frame in which the OFDM symbol is located, a number
of an antenna port for receiving the OFDM symbol, and
index information of the OFDM symbol, for the informa-
tion for indicating the beam added by the network side
device to the PBCH field, there are mainly the following
several cases:

a. The index information of the first OFDM symbol
is carried in the PBCH field, where the index infor-
mation of the first OFDM symbol includes a symbol
identifier of the first OFDM symbol or a number of
the first OFDM symbol.
b. The index information of the beam is carried in the
PBCH field, where the index information of the beam
is a beam identifier or a beam number. The index
information of the beam may be construed as a syn-
chronization signal block time index SS block time
index or a synchronization signal block index SS
block index.
c. The index information of the multiplexing block is
carried in the PBCH field, where the index informa-
tion of the multiplexing block is a block identifier of
the multiplexing block or a number of the multiplexing
block.
d. A synchronization signal block time index SS block
time index or a synchronization signal block index
SS block index is carried in the PBCH field. The SS
block time index may be used to indicate a position
of an SS block in an SS block burst set, or the SS
block time index may be used to indicate a position
of an SS block in an SS block burst.

[0079] The foregoing a, b, and d are applicable to Man-
ner 1 and Manner 2, and c is applicable only to Manner
2. In Manner 1, the PBCH field may carry at least one of
a, b, or d. In Manner 2, the PBCH field may carry at least
one of a, b, c, or d.
[0080] For example, as shown in FIG. 2, a subframe 0
and a subframe 25 of each radio frame are used to per-
form downlink synchronization scanning. Each OFDM
symbol in each subframe carries a synchronization signal
and a PBCH field, and an ID of the OFDM symbol is
carried in the PBCH field. m beams may be emitted for
a same OFDM symbol, each subframe includes (n+1)
OFDM symbols, and two radio frames, that is, four sub-
frames, in total, are needed to traverse downlink beams
in all directions. Therefore, a total quantity of beams is
4∗m∗(n+1), and OFDM symbol IDs carried in the OFDM
symbols of each subframe are 0, 1, ..., and n. If the ter-
minal device synchronizes with a beam, the terminal de-
vice may obtain a beam number based on an OFDM
symbol ID, an antenna port number of the beam, a frame
number of a radio frame, and a subframe number of a
subframe in which an OFDM symbol is located, and then
reports the obtained beam number to the network side
device, where the OFDM symbol ID, the antenna port
number, the frame number of the radio frame, and the
subframe number of the subframe are obtained by the
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terminal device through parsing.
[0081] If the frame number of the radio frame for syn-
chronization is an even number and the subframe
number is 0, the beam number is i∗m+p. If the frame
number of the radio frame for synchronization is an even
number and the subframe number is 25, the beam
number is (n+i+1)∗m+p. If the frame number of the radio
frame for synchronization is an odd number and the sub-
frame number is 0, the beam number is (2n+i+2)∗m+p.
If the frame number of the radio frame for synchronization
is an odd number and the subframe number is 25, the
beam number is (3n+i+3)∗m+p.
[0082] 102. The network side device sends the at least
one radio frame to a terminal device.
[0083] 103. The terminal device receives the at least
one radio frame sent by an access network, and identifies
a beam based on information for indicating the beam in
the radio frame.
[0084] Because a plurality of beams may be emitted
for a same OFDM symbol, and different beams are sep-
arately emitted through different antenna ports, the plu-
rality of beams emitted for the same OFDM symbol may
share index information of the OFDM symbol. Because
the OFDM symbol has unique index information, when
identifying a beam, the terminal device may distinguish
between the beams from the same OFDM symbol by
using antenna port numbers. That the terminal device
identifies a beam based on a quantity of radio frames
required by a synchronization signal mainly includes the
following several cases:

1. Beams in all directions can be traversed only by
placing the synchronization signal in one radio
frame.
The terminal device obtains the index information of
the first OFDM symbol or the index information of
the multiplexing block by detecting a PBCH, obtains
an antenna port number of a receiving beam by using
the receiving beam, and obtains the number of the
subframe in which the first OFDM symbol is located.
Then, the terminal device obtains the index informa-
tion of the beam based on the index information of
the first OFDM symbol (or the index information of
the multiplexing block), the antenna port number,
and the number of the subframe in which the first
OFDM symbol is located, thereby identifying the re-
ceiving beam.
2. Beams in all directions can be traversed only by
placing the synchronization signal in at least two ra-
dio frames.

[0085] The terminal device needs to obtain the index
information of the first OFDM symbol or the index infor-
mation of the multiplexing block, and an antenna port
number of a receiving beam, and obtain the number of
the subframe in which the first OFDM symbol is located
and the frame number of the radio frame in which the
first OFDM symbol is located. Then, the terminal device

can obtain the index information of the beam based on
the index information of the first OFDM symbol (or the
index information of the multiplexing block), the antenna
port number, the number of the subframe in which the
first OFDM symbol is located, and the frame number of
the radio frame in which the first OFDM symbol is located,
thereby identifying the receiving beam.
[0086] In this embodiment of the present invention, the
information for indicating the beam is carried in the PBCH
field, and therefore an additional subcarrier does not
need to be occupied without extending the synchroniza-
tion signal, in other words, downlink system overheads
can be reduced. In addition, the information for indicating
the beam is carried in the PBCH field of the broadcast
signal. Because the information encoded and modulated
into the broadcast signal occupies less resource space
compared with an existing mechanism, the downlink sys-
tem overheads can be further reduced. It can be learned
that, compared with the existing mechanism, in the two
manners, a smaller quantity of subcarriers are occupied,
and therefore the downlink system overheads can be re-
duced.
[0087] In addition, because the PBCH field is used to
transmit the information for indicating the beam, the ter-
minal device can directly demodulate the received PBCH
field after receiving the radio frame, so that complexity
of demodulation by the terminal device is reduced, blind
detection can also be reduced to some extent, and re-
ceiving information about the physical broadcast channel
can also improve transmission reliability. In addition, the
PBCH field occupies a relatively small quantity of re-
sources, so that resource overheads are further reduced.
[0088] The foregoing describes the communication
method in the present invention, and the following sep-
arately describes the network side device and the termi-
nal device that perform the foregoing communication
method.

1. Referring to FIG. 4, a network side device 40 is
described. The network side device 40 includes:

a processing module 401, configured to gener-
ate a radio frame, where the radio frame in-
cludes at least one orthogonal frequency divi-
sion multiplexing OFDM symbol, a first OFDM
symbol in the at least one OFDM symbol in-
cludes a synchronization signal and a PBCH
field, and the PBCH field includes information
for indicating a beam; or the radio frame includes
at least one multiplexing block, the multiplexing
block includes a synchronization signal and a
PBCH field, and the PBCH field includes infor-
mation for indicating a beam; and
a transceiver module 402, configured to send
the radio frame generated by the processing
module 401 to a terminal device, so that the ter-
minal device can identify the beam based on the
obtained information for indicating the beam and
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communicate with the network side device over
the identified beam.

[0089] Optionally, the information for indicating the
beam is index information of the first OFDM symbol, a
synchronization signal block time index SS block time
index, or a synchronization signal block index SS block
index, and the index information of the first OFDM symbol
includes a symbol identifier of the first OFDM symbol or
a number of the first OFDM symbol. Alternatively, the
information for indicating the beam includes index infor-
mation of the beam, and the index information of the
beam is a beam identifier or a beam number. The SS
block time index may be used to indicate a position of an
SS block in an SS block burst set, or the SS block time
index may be used to indicate a position of an SS block
in an SS block burst.
[0090] Optionally, the information for indicating the
beam includes at least one of index information of the
first OFDM symbol, index information of the multiplexing
block, or index information of the beam.
[0091] In this embodiment of the present invention, the
processing module 401 generates the radio frame includ-
ing the first OFDM symbol having the PBCH field, and
adds the information for indicating the beam to the PBCH
field; or generates the radio frame including the multi-
plexing block, and adds the information for indicating the
beam to the PBCH field of the multiplexing block. In both
the two manners of carrying the information for indicating
the beam, resources occupied by the information for in-
dicating the beam can be reduced, and stability in trans-
mitting the information for indicating the beam can also
be improved.
[0092] 2. Referring to FIG. 5, a terminal device 50 is
described. The terminal device 50 includes a transceiver
module 501 and a processing module 502. In a process
in which the terminal device 50 performs beam synchro-
nization, the transceiver module 501 receives a radio
frame from a network side device.
[0093] The processing module 502 obtains a beam
identifier based on the information for indicating the beam
that is obtained by the transceiver module 501. Then, the
transceiver module 501 sends the beam identifier ob-
tained by the processing module 502 to the network side
device.
[0094] The radio frame may include at least one or-
thogonal frequency division multiplexing OFDM symbol,
a first OFDM symbol in the at least one OFDM symbol
includes a synchronization signal and a physical broad-
cast channel PBCH field, and the PBCH field includes
the information for indicating the beam. Alternatively, the
radio frame includes at least one multiplexing block, the
multiplexing block includes a synchronization signal and
a physical broadcast channel PBCH field, and the PBCH
field includes the information for indicating the beam.
[0095] If the information for indicating the beam is index
information of the first OFDM symbol, the processing
module 502 is specifically configured to:

obtain the beam identifier based on the index information
of the first OFDM symbol and a number of an antenna
port for receiving the first OFDM symbol.
[0096] If the information for indicating the beam is index
information of the beam, the processing module 502 is
specifically configured to:
obtain the beam identifier based on the index information
of the beam.
[0097] If the information for indicating the beam is index
information of the first OFDM symbol, the processing
module 502 is specifically configured to:
obtain the beam identifier based on the index information
of the first OFDM symbol, a number of an antenna port
for receiving the first OFDM symbol, a frame number of
the radio frame, and a subframe number of a subframe
in which the first OFDM symbol is located.
[0098] If the information for indicating the beam is an
SS block time index, the processing module 502 is spe-
cifically configured to:
use the SS block time index as the beam identifier; or
obtain the beam identifier based on the SS block time
index and a number of an antenna port for receiving the
SS block; or obtain the beam identifier based on the SS
block time index, a number of an antenna port for receiv-
ing the SS block, a frame number of the radio frame, and
a subframe number of a subframe in which the SS block
is located.
[0099] In the embodiments corresponding to FIG. 4
and FIG. 5, for specific definitions of the synchronization
signal and the PBCH field included in the radio frame,
the carried information, characteristics of the carried in-
formation, and the like, refer to the foregoing method em-
bodiments. In addition, the network side device or the
terminal device in the embodiments of the present inven-
tion can perform content described in any one of the fore-
going method embodiments (including the embodiments
shown in FIG. 1 to FIG. 3). Details are not described
herein again.
[0100] It should be noted that in the embodiment cor-
responding to FIG. 4 or FIG. 5, a physical device corre-
sponding to the transceiver module (including a receiving
module and a sending module) may be a transceiver (in-
cluding a receiver and a transmitter), and a physical de-
vice corresponding to the processing module may be a
processor. The apparatus shown in FIG. 4 or FIG. 5 may
have a structure shown in FIG. 6. When an apparatus
has the structure shown in FIG. 6, a processor and a
transceiver in FIG. 6 implement functions that are the
same as or similar to functions of the processing module
and the transceiver module that are provided in the fore-
going apparatus embodiment corresponding to the ap-
paratus. A memory in FIG. 6 stores program code that
needs to be invoked by the processor when the foregoing
communication method is performed.
[0101] In the foregoing embodiments, the descriptions
of the embodiments have respective focuses. For a part
that is not described in detail in an embodiment, refer to
related descriptions in other embodiments.
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[0102] 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 forego-
ing system, apparatus, and module, reference may be
made to a corresponding process in the foregoing meth-
od embodiments, and details are not described herein
again.
[0103] In the several embodiments provided in this ap-
plication, it should be understood that the disclosed sys-
tem, apparatus, and method may be implemented in oth-
er manners. For example, the described apparatus em-
bodiments are merely examples. For example, the mod-
ule division is merely logical function division and may
be other division in actual implementation. For example,
a plurality of modules 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 com-
munication connections may be implemented by using
some interfaces. The indirect couplings or communica-
tion connections between the apparatuses or modules
may be implemented in electronic, mechanical, or other
forms.
[0104] The modules described as separate parts may
or may not be physically separate, and parts displayed
as modules may or may not be physical modules, that
is, may be located in one position, or may be distributed
on a plurality of network modules. Some or all of the mod-
ules may be selected based on an actual requirement to
achieve the objectives of the solutions of the embodi-
ments.
[0105] In addition, functional modules in the embodi-
ments of the present invention may be integrated into
one processing module, or each of the modules may exist
alone physically, or two or more modules may be inte-
grated into one module. The integrated module may be
implemented in a form of hardware, or may be imple-
mented in a form of a software functional module.
[0106] When the integrated module is implemented in
the form of a software functional module and sold or used
as an independent product, the integrated module 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 all or some of the technical solutions may
be implemented in the form of a software product. The
computer software product is stored in a storage medium
and includes several instructions for enabling a computer
device (which may be a personal computer, a server, a
network device, or the like) to perform all or some of the
steps of the methods described in the embodiments of
the present invention. The foregoing storage medium in-
cludes: any medium that can store program code, such
as a USB flash drive, a removable hard disk, a read-only
memory (English: Read-Only Memory, ROM for short),
a random access memory (English: Random Access
Memory, RAM for short), a magnetic disk, or an optical
disc.

[0107] The technical solutions provided in the present
invention are described in detail above. The principle and
implementations of the present invention are described
herein by using specific examples in this specification.
The foregoing descriptions about the embodiments are
merely provided to help understand the method and core
ideas of the present invention. In addition, a person of
ordinary skill in the art can make variations and modifi-
cations to the present invention in terms of the specific
implementations and application scopes according to the
ideas of the present invention. Therefore, the content of
specification shall not be construed as a limitation to the
present invention.

Claims

1. A communication method, wherein the method com-
prises:

generating one or more radio frames, wherein
each radio frame comprises at least one orthog-
onal frequency division multiplexing OFDM
symbol, a first OFDM symbol in the at least one
OFDM symbol comprises a synchronization sig-
nal and a physical broadcast channel PBCH
field, and the PBCH field comprises information
for indicating a beam; and
sending the radio frames to a terminal device.

2. The method according to claim 1, wherein the infor-
mation for indicating the beam comprises index in-
formation of the first OFDM symbol, and the index
information of the first OFDM symbol comprises a
symbol identifier of the first OFDM symbol or a
number of the first OFDM symbol.

3. The method according to claim 1, wherein the infor-
mation for indicating the beam is index information
of the beam, a synchronization signal block time in-
dex SS block time index, or a synchronization signal
block index SS block index, and the index informa-
tion of the beam is a beam identifier or a beam
number.

4. The method according to any one of claims 1 to 3,
wherein the synchronization signal comprises a pri-
mary synchronization signal and a secondary syn-
chronization signal.

5. A communication method, wherein the method com-
prises:

receiving one or more radio frames from a net-
work side device, wherein each radio frame
comprises at least one orthogonal frequency di-
vision multiplexing OFDM symbol, a first OFDM
symbol in the at least one OFDM symbol com-
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prises a synchronization signal and a physical
broadcast channel PBCH field, and the PBCH
field comprises information for indicating a
beam;
obtaining a beam identifier based on the infor-
mation for indicating the beam; and
sending the beam identifier to the network side
device.

6. The method according to claim 5, wherein the infor-
mation for indicating the beam is index information
of the first OFDM symbol, and the obtaining a beam
identifier based on the information for indicating the
beam comprises:
obtaining the beam identifier based on the index in-
formation of the first OFDM symbol and a number of
an antenna port for receiving the first OFDM symbol.

7. The method according to claim 5, wherein the infor-
mation for indicating the beam is index information
of the beam, a synchronization signal block time in-
dex SS block time index, or a synchronization signal
block index SS block index.

8. The method according to claim 5, wherein the infor-
mation for indicating the beam is index information
of the first OFDM symbol; and
the obtaining a beam identifier based on the infor-
mation for indicating the beam comprises:
obtaining the beam identifier based on the index in-
formation of the first OFDM symbol, a number of an
antenna port for receiving the first OFDM symbol, a
frame number of the radio frame, and a subframe
number of a subframe in which the first OFDM sym-
bol is located.

9. A communication method, wherein the method com-
prises:

generating one or more radio frames, wherein
each radio frame comprises at least one multi-
plexing block, the multiplexing block comprises
a synchronization signal and a physical broad-
cast channel PBCH field, and the PBCH field
comprises information for indicating a beam;
and
sending the radio frames to a terminal device.

10. The method according to claim 9, wherein a same
multiplexing block is carried on a same beam for be-
ing sent to the terminal device.

11. The method according to claim 9 or 10, wherein the
information for indicating the beam comprises at
least one of index information of a first OFDM sym-
bol, index information of the multiplexing block, index
information of the beam, a synchronization signal
block time index SS block time index, or a synchro-

nization signal block index SS block index.

12. The method according to any one of claims 9 to 11,
wherein the PBCH field and the synchronization sig-
nal are subject to frequency-division multiplexing or
time-division multiplexing.

13. The method according to any one of claims 9 to 12,
wherein the synchronization signal comprises a pri-
mary synchronization signal and a secondary syn-
chronization signal, and the primary synchronization
signal and the secondary synchronization signal are
subject to frequency-division multiplexing or time-di-
vision multiplexing.

14. The method according to claim 9, wherein when the
radio frame comprises a plurality of multiplexing
blocks, at least two of the plurality of multiplexing
blocks are sent over different beams.

15. The method according to any one of claims 9 to 14,
wherein each multiplexing block comprises one pri-
mary synchronization signal and one secondary syn-
chronization signal.

16. A communication method, wherein the method com-
prises:

receiving one or more radio frames from a net-
work side device, wherein each radio frame
comprises at least one multiplexing block, the
multiplexing block comprises a synchronization
signal and a physical broadcast channel PBCH
field, and the PBCH field comprises information
for indicating a beam;
obtaining a beam identifier based on the infor-
mation for indicating the beam; and
sending the beam identifier to the network side
device.

17. The method according to claim 16, wherein the in-
formation for indicating the beam comprises at least
one of index information of a first OFDM symbol,
index information of the multiplexing block, index in-
formation of the beam, a synchronization signal
block time index SS block time index, or a synchro-
nization signal block index SS block index.

18. The method according to claim 17, wherein the in-
formation for indicating the beam is the index infor-
mation of the first OFDM symbol, and the obtaining
a beam identifier based on the information for indi-
cating the beam comprises:
obtaining the beam identifier based on the index in-
formation of the first OFDM symbol and a number of
an antenna port for receiving the first OFDM symbol.

19. The method according to claim 17, wherein the in-
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formation for indicating the beam is the index infor-
mation of the first OFDM symbol; and
the obtaining a beam identifier based on the infor-
mation for indicating the beam comprises:
obtaining the beam identifier based on the index in-
formation of the first OFDM symbol, a number of an
antenna port for receiving the first OFDM symbol, a
frame number of the radio frame, and a subframe
number of a subframe in which the first OFDM sym-
bol is located.

20. The method according to claim 17, wherein the in-
formation for indicating the beam is the index infor-
mation of the multiplexing block; and
the obtaining a beam identifier based on the infor-
mation for indicating the beam comprises:
obtaining the beam identifier based on the index in-
formation of the multiplexing block, a number of an
antenna port for receiving the first OFDM symbol, a
frame number of the radio frame, and a subframe
number of a subframe in which the first OFDM sym-
bol is located.

21. A terminal device, wherein the terminal device com-
prises:

a transceiver module, configured to receive one
or more radio frames from a network side device,
wherein each radio frame comprises at least one
orthogonal frequency division multiplexing
OFDM symbol, a first OFDM symbol in the at
least one OFDM symbol comprises a synchro-
nization signal and a physical broadcast channel
PBCH field, and the PBCH field comprises in-
formation for indicating a beam; and
a processing module, configured to obtain a
beam identifier based on the information for in-
dicating the beam that is obtained by the trans-
ceiver module, wherein
the transceiver module is further configured to
send the beam identifier obtained by the
processing module to the network side device.

22. The terminal device according to claim 21, wherein
the information for indicating the beam is index in-
formation of the first OFDM symbol, and the process-
ing module is specifically configured to:
obtain the beam identifier based on the index infor-
mation of the first OFDM symbol and a number of
an antenna port for receiving the first OFDM symbol.

23. The terminal device according to claim 19, wherein
the information for indicating the beam is index in-
formation of the beam, a synchronization signal
block time index SS block time index, or a synchro-
nization signal block index SS block index.

24. The terminal device according to claim 21, wherein

the information for indicating the beam is index in-
formation of the first OFDM symbol; and
the processing module is specifically configured to:
obtain the beam identifier based on the index infor-
mation of the first OFDM symbol, a number of an
antenna port for receiving the first OFDM symbol, a
frame number of the radio frame, and a subframe
number of a subframe in which the first OFDM sym-
bol is located.

25. A terminal device, wherein the terminal device com-
prises:

a transceiver module, configured to receive one
or more radio frames from a network side device,
wherein each radio frame comprises at least one
multiplexing block, the multiplexing block com-
prises a synchronization signal and a physical
broadcast channel PBCH field, and the PBCH
field comprises information for indicating a
beam; and
a processing module, configured to obtain a
beam identifier based on the information for in-
dicating the beam that is obtained by the trans-
ceiver module, wherein
the transceiver module is further configured to
send the beam identifier obtained by the
processing module to the network side device.

26. The terminal device according to claim 25, wherein
the information for indicating the beam is index in-
formation of a first OFDM symbol, and the process-
ing module is specifically configured to:
obtain the beam identifier based on the index infor-
mation of the first OFDM symbol and a number of
an antenna port for receiving the first OFDM symbol.

27. The terminal device according to claim 25, wherein
the information for indicating the beam is index in-
formation of the beam, a synchronization signal
block time index SS block time index, or a synchro-
nization signal block index SS block index.

28. The terminal device according to claim 25, wherein
the information for indicating the beam is index in-
formation of a first OFDM symbol; and
the processing module is specifically configured to:
obtain the beam identifier based on the index infor-
mation of the first OFDM symbol, a number of an
antenna port for receiving the first OFDM symbol, a
frame number of the radio frame, and a subframe
number of a subframe in which the first OFDM sym-
bol is located.

29. The terminal device according to claim 25, wherein
the information for indicating the beam is index in-
formation of the multiplexing block; and
the processing module is specifically configured to:
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obtain the beam identifier based on the index infor-
mation of the multiplexing block, a number of an an-
tenna port for receiving the first OFDM symbol, a
frame number of the radio frame, and a subframe
number of a subframe in which the first OFDM sym-
bol is located.

30. The terminal device according to claims 25 to 29,
wherein each multiplexing block comprises one pri-
mary synchronization signal and one secondary syn-
chronization signal.

31. A network device, comprising: a processing module,
configured to generate at least one radio frame,
wherein each radio frame comprises at least one
multiplexing block, the multiplexing block comprises
a synchronization signal and a physical broadcast
channel PBCH field, and the PBCH field comprises
information for indicating a beam; and
a transceiver module, configured to send the radio
frame generated by the processing module to a ter-
minal device.

32. A network device, comprising at least one processor,
memory, and transceiver, wherein
the memory is configured to store program code, and
the processor is configured to invoke the program
code in the memory to perform the following opera-
tion:

generating a radio frame, wherein the radio
frame comprises at least one multiplexing block,
the multiplexing block comprises a synchroniza-
tion signal and a physical broadcast channel
PBCH field, and the PBCH field comprises in-
formation for indicating a beam; and
the transceiver sends the generated radio frame
to a terminal device.

33. The network device according to claim 31 or 32,
wherein a same multiplexing block is carried on a
same beam for being sent to the terminal device.

34. The network device according to any one of claims
31 to 33, wherein the information for indicating the
beam comprises at least one of index information of
a first OFDM symbol, index information of the multi-
plexing block, index information of the beam, a syn-
chronization signal block time index SS block time
index, or a synchronization signal block index SS
block index.

35. The network device according to any one of claims
31 to 34, wherein the PBCH field and the synchro-
nization signal are subject to frequency-division mul-
tiplexing or time-division multiplexing.

36. The network device according to any one of claims

31 to 35, wherein the synchronization signal com-
prises a primary synchronization signal and a sec-
ondary synchronization signal, and the primary syn-
chronization signal and the secondary synchroniza-
tion signal are subject to frequency-division multi-
plexing or time-division multiplexing.

37. The network device according to any one of claims
31 to 36, wherein when the radio frame comprises
a plurality of multiplexing blocks, at least two of the
plurality of multiplexing blocks are sent over different
beams.

38. The network device according to any one of claims
31 to 37, wherein each multiplexing block comprises
one primary synchronization signal and one second-
ary synchronization signal.

39. A computer program product, wherein when the
computer program product runs on a computer, the
computer performs the method according to any one
of claims 1 to 4, or performs the method according
to any one of claims 5 to 8, or performs the method
according to any one of claims 9 to 15, or performs
the method according to any one of claims 16 to 20.

40. A computer readable storage medium, wherein the
computer readable storage medium stores an in-
struction, and when the computer readable storage
medium runs on a computer, the computer performs
the method according to any one of claims 1 to 4, or
performs the method according to any one of claims
5 to 8, or performs the method according to any one
of claims 9 to 15, or performs the method according
to any one of claims 16 to 20.
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