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(54) SYNCHRONIZATION METHOD, USER EQUIPMENT, AND BASE STATION

(57) Embodiments of the present invention provide
a synchronization method, user equipment, and a base
station. The synchronization method includes: obtaining,
by user equipment, synchronization information, where
the synchronization information includes at least one of
the following information: synchronization source selec-
tion parameter information, synchronization source indi-
cation information, or synchronization source priority in-
formation; receiving, by the user equipment, a first syn-
chronization signal sent by at least one synchronization

source; and determining, by the user equipment, a syn-
chronization reference source according to the synchro-
nization information and the first synchronization infor-
mation. In the embodiments of the present invention, the
synchronization information is obtained, and the syn-
chronization reference source is determined according
to the synchronization information and the synchroniza-
tion signal of the at least one synchronization source, so
that synchronization can be implemented.
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Description

TECHNICAL FIELD

[0001] The present invention relates to the communi-
cations field, and in particular, to a synchronization meth-
od, user equipment, and a base station.

BACKGROUND

[0002] In recent years, with development of intelligent
technologies, technologies such as intelligent transpor-
tation and unmanned driving attract more attention from
academia, industry, and governments. To promote de-
velopment of the industry, a vehicle-to-vehicle commu-
nications technology and standard is a key to resolving
the foregoing problem. A basic problem of vehicle-to-ve-
hicle communication is how to implement efficient com-
munication between vehicles in various complex envi-
ronments. To improve vehicle-to-vehicle communication
efficiency, a most basic requirement is that accurate syn-
chronization is implemented between vehicles, so that
mutual interference in vehicle-to-vehicle communication
can be reduced, and spectral efficiency of vehicle-to-ve-
hicle communication can be improved. As shown in FIG.
1, if four vehicles in a lane can be synchronized with a
same synchronization source or a same type of specific-
precision synchronization sources, efficiency of commu-
nication between the vehicles in the lane can be im-
proved. Therefore, how to determine a synchronization
source and implement synchronization is a to-be-re-
solved problem.

SUMMARY

[0003] Embodiments of the present invention provide
a synchronization method, user equipment, and a base
station, to determine a synchronization reference source
according to synchronization information, so that syn-
chronization can be implemented.
[0004] According to a first aspect, a synchronization
method is provided, including: obtaining, by user equip-
ment, synchronization information, where the synchroni-
zation information includes at least one of the following
information: synchronization source selection parameter
information, synchronization source indication informa-
tion, or synchronization source priority information; re-
ceiving, by the user equipment, a first synchronization
signal sent by at least one synchronization source; and
determining, by the user equipment, a synchronization
reference source according to the synchronization infor-
mation and the first synchronization signal.
[0005] With reference to the first aspect, in a first pos-
sible implementation, the determining, by the user equip-
ment, a synchronization reference source according to
the synchronization information and the first synchroni-
zation signal includes: selecting, by the user equipment
from the at least one synchronization source, a synchro-

nization source that satisfies the selection parameter as
the synchronization reference source according to the
first synchronization signal.
[0006] With reference to the first aspect, in a second
possible implementation, the synchronization source in-
dication information is used to indicate a first synchroni-
zation source, and the determining, by the user equip-
ment, a synchronization reference source according to
the synchronization information and the first synchroni-
zation signal includes: selecting, by the user equipment,
the first synchronization source as the synchronization
reference source according to the first synchronization
signal.
[0007] With reference to the first aspect, in a third pos-
sible implementation, the determining, by the user equip-
ment, a synchronization reference source according to
the synchronization information and the first synchroni-
zation signal includes: selecting, by the user equipment
from the at least one synchronization source, a synchro-
nization source with a highest priority as the synchroni-
zation reference source according to the priority informa-
tion and the first synchronization signal.
[0008] With reference to the first aspect, in a fourth
possible implementation, the synchronization source in-
dication information is used to indicate a first synchroni-
zation source, and the determining, by the user equip-
ment, a synchronization reference source according to
the synchronization information and the first synchroni-
zation signal includes: determining, by the user equip-
ment according to the first synchronization signal, that
the at least one synchronization source includes the first
synchronization source; and if the first synchronization
source satisfies a predefined condition, selecting, by the
user equipment, the first synchronization source as the
synchronization reference source; or if a signal of the first
synchronization source does not satisfy a predefined
condition, selecting, by the user equipment from the at
least one synchronization source except the first syn-
chronization source, a second synchronization source
with a highest priority as the synchronization reference
source according to the priority information.
[0009] With reference to any one of the first aspect, or
the first to the fourth possible implementations, in a fifth
possible implementation, the first synchronization signal
includes a second synchronization signal and/or a third
synchronization signal, and the determining, by the user
equipment, a synchronization reference source accord-
ing to the synchronization information includes: deter-
mining, by the user equipment, a type of the at least one
synchronization source according to a sequence of the
second synchronization signal and/or a sequence of the
third synchronization signal; and selecting, by the user
equipment, the synchronization reference source ac-
cording to the synchronization information and the type
of the at least one synchronization source.
[0010] With reference to the fifth possible implemen-
tation, in a sixth possible implementation, a first se-
quence, a second sequence, and a third sequence of the
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second synchronization signal are used to indicate dif-
ferent synchronization source types, and the first se-
quence, the second sequence, and the third sequence
are different from each other; or
the second synchronization signal occupies a first symbol
and a second symbol, and multiple combinations of a
sequence used by the first symbol or a sequence used
by the second symbol are used to indicate different syn-
chronization source types; or
a sequence set of the third synchronization signal in-
cludes multiple sequence subsets, and the multiple se-
quence subsets are used to indicate different synchroni-
zation source types; or
the third synchronization signal occupies a third symbol
and a fourth symbol, and multiple combinations of a se-
quence used by the third symbol or a sequence used by
the fourth symbol are used to indicate different synchro-
nization source types; or
the second synchronization signal occupies a first symbol
and a second symbol, the third synchronization signal
occupies a third symbol and a fourth symbol, and multiple
combinations of a sequence used by the first symbol, a
sequence used by the second symbol, a sequence used
by the third symbol, or a sequence used by the fourth
symbol are used to indicate different synchronization
source types.
[0011] With reference to any one of the first aspect, or
the first to the fourth possible implementations, in a sev-
enth possible implementation, the method further in-
cludes: receiving, by the user equipment, first control in-
formation sent by the at least one synchronization
source; and the determining, by the user equipment, a
synchronization reference source according to the syn-
chronization information and the first synchronization sig-
nal includes: determining, by the user equipment, a type
of the at least one synchronization source according to
the first control information; and determining, by the user
equipment, the synchronization reference source ac-
cording to the synchronization information, the first syn-
chronization signal, and the type of the at least one syn-
chronization source.
[0012] With reference to any one of the first aspect, or
the first to the sixth possible implementations, in an eighth
possible implementation, the method further includes: re-
ceiving, by the user equipment, first control information
sent by the at least one synchronization source, where
the first control information includes at least one of the
following information: auxiliary indication information of
a synchronization source type, indication information of
a synchronization signal sending cycle, indication infor-
mation indicating whether a synchronization signal is
sent, indication information indicating whether a synchro-
nization signal is valid, indication information of a time-
frequency location at which a synchronization signal is
sent, or indication information of a hop count of a syn-
chronization source.
[0013] With reference to the seventh possible imple-
mentation, in a ninth possible implementation, the first

synchronization signal includes a second synchroniza-
tion signal and/or a third synchronization signal, and the
determining, by the user equipment, a type of the at least
one synchronization source according to the first control
information includes: determining, by the user equip-
ment, the type of the at least one synchronization source
according to a sequence of the second synchronization
signal and/or a sequence of the third synchronization sig-
nal, and the first control information.
[0014] With reference to any one of the first aspect or
the foregoing possible implementations, in a tenth pos-
sible implementation, the obtaining, by a receive end,
synchronization information includes: receiving, by the
user equipment, the synchronization information sent by
a base station.
[0015] With reference to the tenth possible implemen-
tation, in an eleventh possible implementation, before
the user equipment receives the synchronization infor-
mation, the method further includes: sending, by the user
equipment, information about the at least one synchro-
nization source to the base station, so that the base sta-
tion determines the synchronization information accord-
ing to the information about the at least one synchroni-
zation source.
[0016] With reference to any one of the first aspect or
the foregoing possible implementations, in a twelfth pos-
sible implementation, the method further includes: send-
ing, by the user equipment, a fourth synchronization sig-
nal and/or second control information according to the
synchronization reference source, where the fourth syn-
chronization signal and/or the second control information
are/is used to indicate a type of the synchronization ref-
erence source.
[0017] With reference to any one of the first aspect or
the foregoing possible implementations, in a thirteenth
possible implementation, the method further includes:
determining, by the user equipment, a timing offset be-
tween a timing reference of the synchronization refer-
ence source and a timing reference of a synchronization
reference source in another link; and performing, by the
user equipment, communication according to the timing
reference of the synchronization reference source and
the timing offset.
[0018] With reference to the thirteenth possible imple-
mentation, in a fourteenth possible implementation, the
determining, by the user equipment, a timing offset be-
tween a timing reference of the synchronization refer-
ence source and a timing reference of a synchronization
reference source in another link includes: receiving, by
the user equipment, timing offset indication information
sent by the base station, where the timing offset indication
is used to indicate the timing offset; and determining, by
the user equipment, the timing offset according to the
timing offset indication information.
[0019] With reference to the thirteenth possible imple-
mentation, in a fifteenth possible implementation, the de-
termining, by the user equipment, a timing offset between
a timing reference of the synchronization reference

3 4 



EP 3 340 699 A1

4

5

10

15

20

25

30

35

40

45

50

55

source and a timing reference of a synchronization ref-
erence source in another link includes: obtaining, by the
user equipment, the timing reference of the synchroni-
zation reference source in the another link; and deter-
mining, by the user equipment, the timing offset accord-
ing to the timing reference of the synchronization refer-
ence source and the timing reference of the synchroni-
zation reference source in the another link.
[0020] According to a second aspect, a synchroniza-
tion method is provided, including: determining, by a base
station, synchronization information, where the synchro-
nization information includes at least one of the following
information: synchronization source selection parameter
information, synchronization source indication informa-
tion, or synchronization source priority information; and
sending, by the base station, the synchronization infor-
mation to user equipment.
[0021] With reference to the second aspect, in a first
possible implementation of the second aspect, the meth-
od further includes: sending, by the base station, control
information to the user equipment, where the control in-
formation is used to indicate a type and/or an identifier
of the synchronization reference source.
[0022] With reference to the second aspect, in a sec-
ond possible implementation of the second aspect, the
method further includes: sending, by the base station,
control information to the user equipment, where the con-
trol information includes at least one of the following in-
formation: auxiliary indication information of a synchro-
nization source type, indication information of a synchro-
nization signal sending cycle, indication information in-
dicating whether a synchronization signal is valid, indi-
cation information indicating whether a synchronization
signal is sent, indication information of a time-frequency
location at which a synchronization signal is sent, or in-
dication information of a hop count of a synchronization
source.
[0023] With reference to any one of the second aspect,
or the first or the second possible implementation of the
second aspect, in a third possible implementation of the
second aspect, the determining, by a base station, syn-
chronization information includes: receiving, by the base
station, information about at least one synchronization
source, where the information is sent by the user equip-
ment; and determining, by the base station, the synchro-
nization information according to the information about
the at least one synchronization source.
[0024] With reference to any one of the second aspect
or the foregoing possible implementations of the second
aspect, in a fourth possible implementation of the second
aspect, the method further includes: sending, by the base
station, timing offset indication information to the user
equipment, where the timing offset indication information
is used to indicate a timing offset between a timing ref-
erence of the synchronization reference source of the
user equipment and a timing reference of a synchroni-
zation reference source in another link.
[0025] According to a third aspect, a synchronization

method is provided, including: determining, by user
equipment, a synchronization reference source, where
a type of the synchronization reference source is any one
of a global navigation satellite system, a base station, or
user equipment; and sending, by the user equipment, a
synchronization signal according to the synchronization
reference source, where the synchronization signal in-
cludes a first synchronization signal and/or a second syn-
chronization signal, and a sequence of the first synchro-
nization signal and/or a sequence of the second synchro-
nization signal are/is used to indicate the type of the syn-
chronization reference source.
[0026] With reference to the third aspect, in a first pos-
sible implementation of the third aspect, at least one se-
quence of the first synchronization signal is used to indi-
cate the type of the synchronization reference source; or
the first synchronization signal occupies a first symbol
and a second symbol, and at least one combination of a
sequence used by the first symbol or a sequence used
by the second symbol is used to indicate the type of the
synchronization reference source; or
a sequence set of the second synchronization signal in-
cludes at least two sequence subsets, and at least one
of the at least two sequence subsets is used to indicate
the type of the synchronization reference source; or
the second synchronization signal includes a third sym-
bol and a fourth symbol, and at least one combination of
a sequence used by the third symbol or a sequence used
by the fourth symbol is used to indicate the type of the
synchronization reference source; or
the first synchronization signal occupies a first symbol
and a second symbol, the second synchronization signal
occupies a third symbol and a fourth symbol, and at least
one combination of a sequence used by the first symbol,
a sequence used by the second symbol, a sequence
used by the third symbol, or a sequence used by the
fourth symbol is used to indicate the type of the synchro-
nization reference source.
[0027] With reference to the third aspect or the first
possible implementation of the third aspect, in a second
possible implementation of the third aspect, the method
further includes: sending, by the user equipment, control
information, where the sequence of the first synchroni-
zation signal and/or the sequence of the second synchro-
nization signal, and the control information are used to
indicate the type of the synchronization reference source.
[0028] With reference to the third aspect or the first
possible implementation of the third aspect, in a third
possible implementation of the third aspect, the method
further includes: sending, by the user equipment, control
information, where the control information includes at
least one of the following information: auxiliary indication
information of a synchronization source type, indication
information of a synchronization signal sending cycle,
indication information indicating whether a synchroniza-
tion signal is valid, indication information indicating
whether a synchronization signal is sent, indication infor-
mation of a time-frequency location at which a synchro-
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nization signal is sent, or indication information of a hop
count of a synchronization source.
[0029] According to a fourth aspect, user equipment is
provided, including: an obtaining unit, configured to ob-
tain synchronization information, where the synchroniza-
tion information includes at least one of the following in-
formation: synchronization source selection parameter
information, synchronization source indication informa-
tion, or synchronization source priority information; a
transceiver unit, configured to receive a first synchroni-
zation signal of at least one synchronization source; and
a determining unit, configured to determine a synchroni-
zation reference source according to the synchronization
information obtained by the obtaining unit and the first
synchronization signal received by the transceiver unit.
[0030] With reference to the fourth aspect, in a first
possible implementation of the fourth aspect, the deter-
mining unit is specifically configured to select, from the
at least one synchronization source, a synchronization
source that satisfies the selection parameter as the syn-
chronization reference source according to the first syn-
chronization signal.
[0031] With reference to the fourth aspect, in a second
possible implementation of the fourth aspect, the syn-
chronization source indication information is used to in-
dicate a first synchronization source, and the determining
unit is specifically configured to select the first synchro-
nization source as the synchronization reference source
according to the first synchronization signal.
[0032] With reference to the fourth aspect, in a third
possible implementation of the fourth aspect, the deter-
mining unit is specifically configured to select, from the
at least one synchronization source, a synchronization
source with a highest priority as the synchronization ref-
erence source according to the priority information and
the first synchronization signal.
[0033] With reference to the fourth aspect, in a fourth
possible implementation of the fourth aspect, the syn-
chronization source indication information is used to in-
dicate a first synchronization source, and the determining
unit is specifically configured to: determine, according to
the first synchronization signal, that the at least one syn-
chronization source includes the first synchronization
source; and if the first synchronization source satisfies a
predefined condition, select the first synchronization
source as the synchronization reference source; or if a
signal of the first synchronization source does not satisfy
a predefined condition, select, from the at least one syn-
chronization source except the first synchronization
source, a second synchronization source with a highest
priority as the synchronization reference source accord-
ing to the priority information.
[0034] With reference to any one of the fourth aspect,
or the first to the fourth possible implementations of the
fourth aspect, in a fifth possible implementation of the
fourth aspect, the first synchronization signal includes a
second synchronization signal and/or a third synchroni-
zation signal, and the determining unit is specifically con-

figured to: determine a type of the at least one synchro-
nization source according to a sequence of the second
synchronization signal and/or a sequence of the third
synchronization signal; and select the synchronization
reference source according to the synchronization infor-
mation and the type of the at least one synchronization
source.
[0035] With reference to the fifth possible implemen-
tation of the fourth aspect, in a sixth possible implemen-
tation of the fourth aspect, a first sequence, a second
sequence, and a third sequence of the second synchro-
nization signal are used to indicate different synchroni-
zation source types, and the first sequence, the second
sequence, and the third sequence are different from each
other; or
the second synchronization signal occupies a first symbol
and a second symbol, and multiple combinations of a
sequence used by the first symbol or a sequence used
by the second symbol are used to indicate different syn-
chronization source types; or
a sequence set of the third synchronization signal in-
cludes multiple sequence subsets, and the multiple se-
quence subsets are used to indicate different synchroni-
zation source types; or
the third synchronization signal occupies a third symbol
and a fourth symbol, and multiple combinations of a se-
quence used by the third symbol or a sequence used by
the fourth symbol are used to indicate different synchro-
nization source types; or
the second synchronization signal occupies a first symbol
and a second symbol, the third synchronization signal
occupies a third symbol and a fourth symbol, and multiple
combinations of a sequence used by the first symbol, a
sequence used by the second symbol, a sequence used
by the third symbol, or a sequence used by the fourth
symbol are used to indicate different synchronization
source types.
[0036] With reference to any one of the fourth aspect,
or the first to the fourth possible implementations of the
fourth aspect, in a seventh possible implementation of
the fourth aspect, the transceiver unit is further config-
ured to receive first control information sent by the at
least one synchronization source; and the determining
unit is specifically configured to: determine a type of the
at least one synchronization source according to the first
control information; and determine the synchronization
reference source according to the synchronization infor-
mation, the first synchronization signal, and the type of
the at least one synchronization source.
[0037] With reference to any one of the fourth aspect,
or the first to the sixth possible implementations of the
fourth aspect, in an eighth possible implementation of
the fourth aspect, the transceiver unit is further config-
ured to receive first control information sent by the at
least one synchronization source, where the first control
information includes at least one of the following infor-
mation: auxiliary indication information of a synchroniza-
tion source type, indication information of a synchroniza-
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tion signal sending cycle, indication information indicat-
ing whether a synchronization signal is sent, indication
information indicating whether a synchronization signal
is valid, indication information of a time-frequency loca-
tion at which a synchronization signal is sent, or indication
information of a hop count of a synchronization source.
[0038] With reference to the seventh possible imple-
mentation of the fourth aspect, in a ninth possible imple-
mentation of the fourth aspect, the first synchronization
signal includes a second synchronization signal and/or
a third synchronization signal, and the determining unit
is specifically configured to determine the type of the at
least one synchronization source according to a se-
quence of the second synchronization signal and/or a
sequence of the third synchronization signal, and the first
control information.
[0039] With reference to any one of the fourth aspect
or the foregoing possible implementations of the fourth
aspect, in a tenth possible implementation of the fourth
aspect, the obtaining unit is specifically configured to re-
ceive the synchronization information sent by a base sta-
tion.
[0040] With reference to the tenth possible implemen-
tation of the fourth aspect, in an eleventh possible imple-
mentation of the fourth aspect, the transceiver unit is fur-
ther configured to: before the obtaining unit receives the
synchronization information, send information about the
at least one synchronization source to the base station,
so that the base station determines the synchronization
information according to the information about the at least
one synchronization source.
[0041] With reference to any one of the fourth aspect
or the foregoing possible implementations of the fourth
aspect, in a twelfth possible implementation of the fourth
aspect, the transceiver unit is further configured to send
a fourth synchronization signal and/or second control in-
formation according to the synchronization reference
source, where the fourth synchronization signal and/or
the second control information are/is used to indicate a
type of the synchronization reference source.
[0042] With reference to any one of the fourth aspect
or the foregoing possible implementations of the fourth
aspect, in a thirteenth possible implementation of the
fourth aspect, the determining unit is further configured
to determine a timing offset between a timing reference
of the synchronization reference source and a timing ref-
erence of a synchronization reference source in another
link; and the transceiver unit is further configured to per-
form communication according to the timing reference of
the synchronization reference source and the timing off-
set determined by the determining unit.
[0043] With reference to the thirteenth possible imple-
mentation of the fourth aspect, in a fourteenth possible
implementation of the fourth aspect, the transceiver unit
is further configured to receive timing offset indication
information sent by the base station, where the timing
offset indication is used to indicate the timing offset; and
the determining unit is specifically configured to deter-

mine the timing offset according to the timing offset indi-
cation information received by the transceiver unit.
[0044] With reference to the thirteenth possible imple-
mentation of the fourth aspect, in a fifteenth possible im-
plementation of the fourth aspect, the obtaining unit is
further configured to obtain the timing reference of the
synchronization reference source in the another link; and
the determining unit is specifically configured to deter-
mine the timing offset according to the timing reference
of the synchronization reference source and the timing
reference of the synchronization reference source in the
another link.
[0045] According to a fifth aspect, a base station is pro-
vided, including: a determining unit, configured to deter-
mine synchronization information, where the synchroni-
zation information includes at least one of the following
information: synchronization source selection parameter
information, synchronization source indication informa-
tion, or synchronization source priority information; and
a sending unit, configured to send the synchronization
information to user equipment.
[0046] With reference to the fifth aspect, in a first pos-
sible implementation of the fifth aspect, the sending unit
is further configured to send control information to the
user equipment, where the control information is used to
indicate a type and/or an identifier of the synchronization
reference source.
[0047] With reference to the fifth aspect, in a second
possible implementation of the fifth aspect, the base sta-
tion further includes: sending, by the base station, control
information to the user equipment, where the control in-
formation includes at least one of the following informa-
tion: auxiliary indication information of a synchronization
source type, indication information of a synchronization
signal sending cycle, indication information indicating
whether a synchronization signal is valid, indication in-
formation indicating whether a synchronization signal is
sent, indication information of a time-frequency location
at which a synchronization signal is sent, or indication
information of a hop count of a synchronization source.
[0048] With reference to any one of the fifth aspect, or
the first or the second possible implementation of the fifth
aspect, in a third possible implementation of the fifth as-
pect, the base station further includes a receiving unit,
configured to: before the sending unit sends the synchro-
nization information to the user equipment, receive infor-
mation about at least one synchronization source, where
the information is sent by the user equipment, where the
determining unit is specifically configured to determine
the synchronization information according to the infor-
mation about the at least one synchronization source re-
ceived by the receiving unit.
[0049] With reference to any one of the fifth aspect or
the foregoing possible implementations of the fifth as-
pect, in a fourth possible implementation of the fifth as-
pect, the sending unit is further configured to send timing
offset indication information to the user equipment, where
the timing offset indication information is used to indicate
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a timing offset between a timing reference of the syn-
chronization reference source of the user equipment and
a timing reference of a synchronization reference source
in another link.
[0050] According to a sixth aspect, user equipment is
provided, including: a determining unit, configured to de-
termine a synchronization reference source, where a
type of the synchronization reference source is any one
of a global navigation satellite system, a base station, or
user equipment; and a sending unit, configured to send
a synchronization signal according to the synchroniza-
tion reference source, where the synchronization signal
includes a first synchronization signal and/or a second
synchronization signal, and a sequence of the first syn-
chronization signal and/or a sequence of the second syn-
chronization signal are/is used to indicate the type of the
synchronization reference source.
[0051] With reference to the sixth aspect, in a first pos-
sible implementation of the sixth aspect, at least one se-
quence of the first synchronization signal is used to indi-
cate the type of the synchronization reference source; or
the first synchronization signal occupies a first symbol
and a second symbol, and at least one combination of a
sequence used by the first symbol or a sequence used
by the second symbol is used to indicate the type of the
synchronization reference source; or
a sequence set of the second synchronization signal in-
cludes at least two sequence subsets, and at least one
of the at least two sequence subsets is used to indicate
the type of the synchronization reference source; or
the second synchronization signal includes a third sym-
bol and a fourth symbol, and at least one combination of
a sequence used by the third symbol or a sequence used
by the fourth symbol is used to indicate the type of the
synchronization reference source; or
the first synchronization signal occupies a first symbol
and a second symbol, the second synchronization signal
occupies a third symbol and a fourth symbol, and at least
one combination of a sequence used by the first symbol,
a sequence used by the second symbol, a sequence
used by the third symbol, or a sequence used by the
fourth symbol is used to indicate the type of the synchro-
nization reference source.
[0052] With reference to the sixth aspect or the first
possible implementation of the sixth aspect, in a second
possible implementation of the sixth aspect, the sending
unit is further configured to send control information,
where the sequence of the first synchronization signal
and/or the sequence of the second synchronization sig-
nal, and the control information are used to indicate the
type of the synchronization reference source.
[0053] With reference to the sixth aspect or the first
possible implementation of the sixth aspect, in a third
possible implementation of the sixth aspect, the sending
unit is further configured to send control information,
where the control information includes at least one of the
following information: auxiliary indication information of
a synchronization source type, indication information of

a synchronization signal sending cycle, indication infor-
mation indicating whether a synchronization signal is val-
id, indication information indicating whether a synchro-
nization signal is sent, indication information of a time-
frequency location at which a synchronization signal is
sent, or indication information of a hop count of a syn-
chronization source.
[0054] Based on the foregoing technical solutions, the
synchronization information is obtained, and the syn-
chronization reference source is determined according
to the synchronization information and the synchroniza-
tion signal sent by the at least one synchronization
source, so that synchronization can be implemented.

BRIEF DESCRIPTION OF DRAWINGS

[0055] To describe the technical solutions in the em-
bodiments of the present invention more clearly, the fol-
lowing briefly describes the accompanying drawings re-
quired for describing the embodiments of the present in-
vention. Apparently, the accompanying drawings in the
following description show merely some embodiments
of the present invention, and a person of ordinary skill in
the art may still derive other drawings from these accom-
panying drawings without creative efforts.

FIG. 1 is a schematic diagram of vehicle-to-vehicle
communication;
FIG. 2A is a schematic diagram of a system archi-
tecture according to an embodiment of the present
invention;
FIG. 2B is a schematic diagram of another system
architecture according to an embodiment of the
present invention;
FIG. 3 is a schematic flowchart of a synchronization
method according to an embodiment of the present
invention;
FIG. 4 is a schematic flowchart of a synchronization
method according to another embodiment of the
present invention;
FIG. 5 is a schematic diagram of a synchronization
signal according to an embodiment of the present
invention;
FIG. 6 is a schematic diagram of another system
architecture according to an embodiment of the
present invention;
FIG. 7 is a schematic diagram of a timing offset be-
tween a cellular link and a device-to-device link ac-
cording to an embodiment of the present invention;
FIG. 8 is a schematic flowchart of a synchronization
method according to still another embodiment of the
present invention;
FIG. 9 is a schematic flowchart of a synchronization
method according to yet another embodiment of the
present invention;
FIG. 10 is a schematic block diagram of user equip-
ment according to an embodiment of the present in-
vention;
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FIG. 11 is a schematic block diagram of a base sta-
tion according to an embodiment of the present in-
vention;
FIG. 12 is a schematic block diagram of user equip-
ment according to another embodiment of the
present invention;
FIG. 13 is a schematic block diagram of user equip-
ment according to another embodiment of the
present invention;
FIG. 14 is a schematic block diagram of a base sta-
tion according to another embodiment of the present
invention; and
FIG. 15 is a schematic block diagram of user equip-
ment according to another embodiment of the
present invention.

DESCRIPTION OF EMBODIMENTS

[0056] The following clearly and completely describes
the technical solutions in the embodiments of the present
invention with reference to the accompanying drawings
in the embodiments of the present invention. Apparently,
the described embodiments are some rather than all of
the embodiments of the present invention. All other em-
bodiments obtained by a person of ordinary skill in the
art based on the embodiments of the present invention
without creative efforts shall fall within the protection
scope of the present invention.
[0057] In an Internet of Vehicles system for vehicle-to-
vehicle communication, a synchronization source may
be an evolved NodeB (Evolved Node B, eNB for short),
or may be a global navigation satellite system (Global
Navigation Satellite System, GNSS for short), or may be
user equipment (User Equipment, UE for short).
[0058] In the embodiments of the present invention,
user equipment (User Equipment, UE for short) includes
but is not limited to an in-vehicle device, a mobile station
(Mobile Station, MS for short), a mobile terminal (Mobile
Terminal), a mobile telephone (Mobile Telephone), a
handset (handset), or a portable device (portable equip-
ment). Alternatively, UE may be a roadside unit (Road
Side Unit, RSU for short) that has an in-vehicle device
function.
[0059] A base station may be a base transceiver sta-
tion (Base Transceiver Station, BTS for short) in GSM or
CDMA, or may be a NodeB (NodeB, NB for short) in
WCDMA, or may be an evolved NodeB (Evolutional Node
B, eNB for short) in LTE. This is not limited in the em-
bodiments of the present invention. Alternatively, a base
station may be an RSU that has a base station function,
or a base station may be referred to as a network. This
is not limited in the present invention. In the present in-
vention, a base station or an eNB is used as an example
for description.
[0060] For ease of description, UE and an eNB are
used as examples for description in the embodiments of
the present invention.
[0061] The following describes technical terms in the

embodiments of the present invention:
Global navigation satellite system (GNSS): including
navigation satellite systems provided by countries and
regions, for example, the Chinese BeiDou Navigation
Satellite System, the American GPS, the European Gal-
ileo positioning system, and the Russian GLONASS.
[0062] Synchronization source: a synchronization
source with which a synchronous receiver is directly syn-
chronized, for example, a GNSS, an eNB, or UE. The
GNSS, the eNB, and the UE may be considered as dif-
ferent external reference sources or independent refer-
ence sources.
[0063] Synchronization reference source or timing
source: a type of a synchronization source or timing used
as a reference when UE sends out a synchronization
signal, including a GNSS, an eNB, or UE. In this case,
the reference source may be considered as a dependent
reference source, except that the type of the synchroni-
zation source that is used as a reference, and/or a for-
warding hop count are/is different when the UE sends
out the synchronization signal.
[0064] Synchronization signal: Features of the syn-
chronization signal vary with synchronization sources.
When a synchronization source is an eNB, the synchro-
nization signal is one or more of downlink physical signals
sent by the eNB. When a synchronization source is UE,
the synchronization signal is a signal that is sent by the
UE and that is detected by another receiver UE to imple-
ment synchronization, including a synchronization signal
between devices. When a synchronization source is a
GNSS, the synchronization signal is a predefined syn-
chronization signal transmitted by satellite systems of
various standards, so that a satellite receiver module can
receive the synchronization signal and implement func-
tions such as time-frequency synchronization, time serv-
ing, and positioning.
[0065] FIG. 2A is a schematic diagram of a system
architecture 200 according to an embodiment of the
present invention. As shown in FIG. 2A, the system ar-
chitecture 200 includes:

a plurality of user equipments (UE 1, UE 2, and UE
3), where the user equipments may communicate
with each other;
one or more base stations (eNB), where the one or
more base stations may communicate with each us-
er equipment and/or RSU; and
one or more global navigation satellite systems
(GNSS), where the one or more global navigation
satellite systems may provide, for example, informa-
tion about positioning, time serving, and time-fre-
quency synchronization for another network ele-
ment.

[0066] The UE 1 and the UE 2 have maximum relative
moving speeds when the UE 1 and the UE 2 move in
opposite directions as a vehicle moves at a high speed.
The user equipments may communicate with each other,
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and may use a cellular link spectrum, or may use an
intelligent transportation spectrum near 5.9 GHz during
communication. A technology used by the user equip-
ments to communicate with each other may be enhanced
based on an LTE protocol, or may be enhanced based
on a D2D technology. This is not limited in this embodi-
ment of the present invention.
[0067] FIG. 2B is a schematic diagram of a scenario
of multiple types of synchronization sources according
to an embodiment of the present invention.
[0068] In FIG. 2B, UE 4, UE 5, and UE 6 can detect a
synchronization signal sent only by UE. For example, the
UE 4 can detect synchronization sources that come from
UE 1, UE 2, and UE 7. A synchronization reference
source of the UE 1 is a GNSS. When sending out a syn-
chronization signal and/or control information, the UE 1
needs to indicate, to a receiver of the UE 1, that a syn-
chronization reference source type of the UE 1 is the
GNSS. In addition, when sending out the synchronization
signal and/or the control information, the UE 1 instructs
that a hop count of the UE 1 is the first hop (it is assumed
that a hop count from the GNSS to the UE 1 is the zeroth
hop). The UE 7 is a synchronization source that performs
sending by using the UE 7 as a timing reference. In this
case, the timing reference of the UE 7 is generated based
on a local device of the UE 7, such as a local crystal
oscillator.
[0069] FIG. 3 is a schematic flowchart of a synchroni-
zation method 300 according to an embodiment of the
present invention. As shown in FIG. 3, the synchroniza-
tion method 300 includes the following content.
[0070] 310. UE obtains synchronization information,
where the synchronization information includes at least
one of the following information: synchronization source
selection parameter information, synchronization source
indication information, or synchronization source priority
information.
[0071] The synchronization source selection parame-
ter information may include at least one of the following:
a synchronization source type, a signal quality threshold
of a synchronization source, a hop count threshold of a
synchronization source, a synchronization source detec-
tion/search duration threshold, or a stability threshold of
a synchronization source. Signal quality includes at least
one of reference signal received power (Reference Sig-
nal Received Power, RSRP for short), reference signal
received quality (Reference Signal Received Quality,
RSRQ for short), or a received signal strength indicator
(received signal strength indication, RSSI for short).
[0072] 320. The UE receives a first synchronization
signal sent by at least one synchronization source.
[0073] Specifically, the UE receives a first synchroni-
zation signal sent by each of the at least one synchroni-
zation source.
[0074] It should be understood that the at least one
synchronization source may include a synchronization
source of a GNSS type, an eNB type, or a UE type, or
the at least one synchronization source may include mul-

tiple types of synchronization sources.
[0075] For example, in an application scenario with
network coverage, the UE may receive synchronization
signals sent by an eNB and a GNSS; in an application
scenario without network coverage, the UE may receive
a synchronization signal sent by a GNSS; or in a scenario
in which neither an eNB nor a GNSS is detected, the UE
may receive a synchronization signal sent by UE.
[0076] 330. The UE determines a synchronization ref-
erence source according to the synchronization informa-
tion and the first synchronization signal.
[0077] The synchronization reference source may be
one of the at least one synchronization source detected
by the UE in step 320. However, this is not limited in this
embodiment of the present invention. When the at least
one synchronization source detected by the UE does not
satisfy a requirement in the synchronization information,
the synchronization reference source is the UE.
[0078] After step 330, the UE may be synchronized
with the synchronization reference source according to
a synchronization signal of the synchronization reference
source.
[0079] After the synchronization, the UE may commu-
nicate with another device. For example, the UE may
communicate with the synchronization reference source,
a base station, or another UE.
[0080] In this embodiment of the present invention, the
synchronization information is obtained, and the syn-
chronization reference source is determined according
to the synchronization information and the synchroniza-
tion signal sent by the at least one synchronization
source, so that synchronization can be implemented.
[0081] In addition, in this embodiment of the present
invention, when the at least one synchronization source
detected by the UE includes multiple types of synchro-
nization sources, the UE can determine the synchroni-
zation reference source from the multiple types of syn-
chronization sources according to the synchronization
information.
[0082] Optionally, step 310 may include: receiving, by
the UE, the synchronization information sent by a base
station.
[0083] For example, the synchronization information
may be carried in signaling (such as a broadcast mes-
sage or a dedicated message) delivered by the base sta-
tion.
[0084] That is, the synchronization information may be
delivered by the base station. However, this is not limited
in this embodiment of the present invention. Alternatively,
the synchronization information may be preconfigured
on the UE, or may be predefined by using a protocol.
[0085] Optionally, before the UE receives the synchro-
nization information, the method 300 may further include:
sending, by the UE, information about the at least one
synchronization source to the base station, so that the
base station determines the synchronization information
according to the information about the at least one syn-
chronization source.
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[0086] As shown in FIG. 4, in this embodiment of the
present invention, the UE may first report information
about a synchronization source detected by the UE, and
the base station sends synchronization information to the
UE after receiving a report from the UE. The information
about the synchronization source includes a type and
corresponding signal quality.
[0087] The information about the synchronization
source may include at least one of the following: a type,
signal quality, or a hop count of the synchronization
source. The signal quality of the synchronization source
may include at least one of the following: RSRP, RSRQ,
or an RSSI of the synchronization source, stability of a
synchronization source signal, a stabilization time of a
synchronization reference source, or a search time of the
synchronization source.
[0088] For a method for determining the synchroniza-
tion source type by the UE, refer to corresponding content
described below. To avoid repetition, details are not de-
scribed herein again.
[0089] In conclusion, the synchronization information
may be preconfigured on the UE, or may be proactively
delivered by the base station to the UE, or may be deliv-
ered to the UE by the base station after the base station
receives information reported by the UE.
[0090] Optionally, in another embodiment, the syn-
chronization information may include the synchronization
source selection parameter information. Accordingly,
step 330 includes: selecting, by the UE from the at least
one synchronization source, a synchronization source
that satisfies the selection parameter information as the
synchronization reference source according to the first
synchronization signal.
[0091] For example, the selection parameter informa-
tion may include the following: The synchronization ref-
erence source needs to satisfy (for example, be greater
than or not less than) a corresponding signal quality
threshold, or a detection/search time of the synchroniza-
tion reference source is less than a corresponding thresh-
old, or stability of the synchronization reference source
satisfies a predefined condition, or the like.
[0092] In this embodiment of the present invention, the
UE needs to detect signal quality of the at least one syn-
chronization source, and then select the synchronization
reference source according to the synchronization
source selection parameter.
[0093] Optionally, in another embodiment, the syn-
chronization information may include the synchronization
source indication information, and the synchronization
source indication information is used to indicate a first
synchronization source. The synchronization source in-
dication information includes at least one of the following:
synchronization source identification information, syn-
chronization source type information, or current hop
count information of a synchronization source.
[0094] Accordingly, step 330 includes: selecting, by
the UE, the first synchronization source as the synchro-
nization reference source according to the first synchro-

nization signal.
[0095] That is, the base station may specify the syn-
chronization reference source for the UE.
[0096] If the synchronization information is sent by the
base station, the synchronization reference source of the
UE is actually selected by the base station. Because in-
formation on a base station side is the most secure, an
optimal decision can be made according to this embod-
iment of the present invention.
[0097] Optionally, in another embodiment, the syn-
chronization information includes the synchronization
source priority information. Accordingly, step 330 in-
cludes: selecting, by the UE from the at least one syn-
chronization source, a synchronization source with a
highest priority as the synchronization reference source
according to the priority information and the first synchro-
nization signal.
[0098] The synchronization source priority information
may include at least one of the following: priority infor-
mation of a synchronization source type, priority informa-
tion of signal quality of a synchronization source, or pri-
ority information of a hop count of a synchronization
source.
[0099] The priority information of the synchronization
source type is used to indicate a synchronization source
with a highest priority or a priority ranking of various syn-
chronization sources. For example, priorities of synchro-
nization sources may be GNSS>eNB>UE, or may be
eNB>GNSS>UE. When the UE is synchronized with the
eNB and/or the GNSS, the synchronization source pri-
ority information may be indication information of rank-
ings between UE synchronization sources with different
hop counts, the GNSS, and the eNB. For example,
GNSS>UE (a hop count of the GNSS is 1)>eNB>UE (a
hop count of the eNB is 1), or eNB>UE (a hop count of
the eNB is 1)>GNSS>UE (a hop count of the GNSS is
1). Examples are not listed herein.
[0100] The priority information of the signal quality of
the synchronization source may indicate that a synchro-
nization source with high signal quality is a preferred syn-
chronization reference source. The priority information
of the hop count of the synchronization source may indi-
cate that a synchronization source with a minimum hop
count is a preferred synchronization reference source.
[0101] That is, the synchronization source priority in-
formation may include one type of priority information, or
may include multiple types of priority information. When
there are a plurality of priorities, a defined order of the
priorities may be used as a screening condition to select
a synchronization reference source step by step. For ex-
ample, there are three priorities: C1, C2, and C3. The
three priorities may be the priority information of the syn-
chronization source type, the priority information of the
signal quality of the synchronization source, and the pri-
ority information of the hop count of the synchronization
source. The UE may first use the priority C1 as a deter-
mining condition to select a synchronization reference
source, further use the priority C2 as a determining con-
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dition to further select a synchronization reference
source, and use the priority C3 as a determining condition
to further select a synchronization reference source. If a
determined synchronization source is selected in any one
of the foregoing three steps, it may be considered that
the synchronization reference source is successfully se-
lected. If a synchronization reference source fails to be
selected according to one of the conditions, the synchro-
nization reference source continues to be selected ac-
cording to other priority information until the determined
synchronization reference source is selected.
[0102] That is, if the UE cannot select a synchroniza-
tion source as a synchronization reference source ac-
cording to one type of priority information, the UE may
perform screening layer by layer in specific order accord-
ing to multiple types of priority information, to determine
a synchronization source as the synchronization refer-
ence source. For example, when multiple synchroniza-
tion sources are selected according to a first type of pri-
ority information, the UE may further continue to select
a synchronization source as a synchronization reference
source according to a second type of priority information.
Certainly, if a quantity of synchronization sources select-
ed according to the second type of priority information is
still greater than 1, the UE may perform further selection
according to other priority information or perform random
selection. Details are not described herein. When there
are multiple types of priority information, an order of the
multiple types of priority information used when the UE
selects the synchronization reference source is not lim-
ited in this embodiment of the present invention.
[0103] It should be noted that when a quantity of se-
lected synchronization reference sources is greater than
1, the UE may randomly select a finally used synchroni-
zation reference source.
[0104] For example, when M1 synchronization sourc-
es are detected, the UE first selects M2 synchronization
sources of an eNB type from the M1 synchronization
sources according to the priority information of the syn-
chronization source type, for example, eNB>GNSS>UE,
and then selects, from the M2 synchronization sources,
a synchronization source whose signal quality satisfies
a predefined condition as a synchronization reference
source. When signal quality of M3 synchronization sourc-
es in the M2 synchronization sources is the same, in an
application scenario in which the M3 synchronization
sources are M3 synchronization reference sources that
require UE forwarding, the UE may further select, from
the M3 synchronization sources, a synchronization
source with a minimum UE forwarding hop count as a
synchronization reference source.
[0105] For another example, a synchronization refer-
ence source of the UE 1 shown in FIG. 2B is a GNSS. If
a synchronization reference source used when the UE 2
performs sending is also the GNSS, because the syn-
chronization reference sources are the same, the UE 4
may perform selection according to hop counts and sig-
nal quality when receiving synchronization information

sent by the UE 1 and the UE 2. The hop counts herein
are just the same. Therefore, the UE 4 may perform se-
lection according to the signal quality. For example, if a
loss from the UE 1 to the UE 4 is smaller, the UE 4 may
select the UE 1 as a synchronization source of the UE
4. Similarly, the UE 5 can receive synchronization infor-
mation sent by the UE 2, the UE 4, and the UE 6, and
the UE 5 needs to select, from the UE 2, the UE 4, and
the UE 6, a synchronization source as a synchronization
reference source. If the UE 5 performs selection accord-
ing to a minimum hop count criterion, the UE 5 may select
the UE 2 as a synchronization source of the UE 5 (if the
UE 2 has selected the GNSS or an eNB as a synchroni-
zation source of the UE 2).
[0106] Optionally, in another embodiment, the syn-
chronization source indication information is used to in-
dicate a first synchronization source. Accordingly, step
330 may include:

determining, by the UE according to the first syn-
chronization signal, that the at least one synchroni-
zation source includes the first synchronization
source; and
if the first synchronization source satisfies a prede-
fined condition, selecting, by the UE, the first syn-
chronization source as the synchronization refer-
ence source; or if a signal of the first synchronization
source does not satisfy a predefined condition, se-
lecting, by the UE from the at least one synchroni-
zation source except the first synchronization
source, a second synchronization source with a high-
est priority as the synchronization reference source
according to the priority information.

[0107] The predefined condition may include at least
one of the following: Signal quality of the second syn-
chronization source satisfies a preset threshold, a hop
count of the second synchronization source satisfies a
preset threshold, detection/search duration of the second
synchronization source satisfies a preset threshold, or a
type of the second synchronization source is a preset
type.
[0108] The predefined condition may be preconfigured
on the UE, or may be carried in the synchronization in-
formation, or may be obtained by the UE in another man-
ner. This is not limited in this embodiment of the present
invention. Similarly, the priority information may be pre-
configured on the UE, or may be carried in the synchro-
nization information, or may be obtained by the UE in
another manner. This is not limited in this embodiment
of the present invention.
[0109] That is, if the synchronization source indication
information in the synchronization information indicates
that a GNSS is to be used as the synchronization refer-
ence source, when the UE detects multiple synchroniza-
tion sources of multiple different types, the UE first de-
termines whether the GNSS is detected. If the detected
GNSS signal satisfies a predefined condition, the UE di-
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rectly uses the GNSS as the synchronization reference
source to send out a synchronization signal, indicates,
to a receiver of the UE, that the used synchronization
reference source is the GNSS, and indicates a hop count
of a synchronization signal sent by the UE. If the GNSS
is not detected, or if the detected GNSS signal does not
satisfy a predefined condition, the UE selects the syn-
chronization reference source according to priority infor-
mation and information such as a type, signal quality, or
a hop count of another synchronization source detected
by the UE or a synchronization source/a synchronization
reference source that requires UE forwarding. For de-
scriptions of selecting the synchronization reference
source according to the priority information, refer to the
foregoing descriptions. Details are not described herein
again.
[0110] The following describes in detail the method in
this embodiment of the present invention with reference
to specific examples in Scenario 1 and Scenario 2.
[0111] Scenario 1: A GNSS is a preferred synchroni-
zation source. Scenario 1 is applicable to a scenario in
which an eNB configures the GNSS as the preferred syn-
chronization source outside a network and/or in a net-
work.
[0112] Step 1: If obtained synchronization information
indicates that the GNSS is the preferred synchronization
source, when a receiver detects multiple synchronization
sources of multiple different types, the receiver first de-
termines whether the receiver detects the GNSS and
whether the detected GNSS satisfies a predefined con-
dition.
[0113] Step 2: If the detected GNSS signal satisfies
the predefined condition, the receiver directly uses the
GNSS as a synchronization reference source, sends out
a synchronization signal, indicates, to the receiver, that
the used synchronization reference source is the GNSS,
and indicates a hop count of a synchronization signal
sent by the receiver.
[0114] Step 3: If the GNSS is not detected, or if the
detected GNSS signal does not satisfy the predefined
condition, sequentially select a synchronization source
according to the following criterion and information such
as a type, signal quality, or a hop count of another syn-
chronization source detected by the UE or a synchroni-
zation reference source that requires the UE to forward
signals (in this case, synchronization sources may in-
clude a GNSS and UE, and a timing reference source
that requires the UE to forward signals may include one
of an eNB, a GNSS, or UE).

(1) A synchronization source type is a first priority,
signal quality is a second priority, and a hop count
is a third priority.
For example, the UE receives signals that are from
multiple synchronization reference sources and that
are forwarded by the UE, and the multiple synchro-
nization reference sources are M1 synchronization
reference sources of an eNB type, M2 synchroniza-

tion reference sources of a GNSS type, and M3 syn-
chronization reference sources of a UE type.
If a synchronization reference source type is the first
priority, for example, an order of priorities is
GNSS>eNB>UE, the UE finds M21 synchronization
reference sources whose signal quality satisfies a
predefined condition from the M2 synchronization
reference sources of the GNSS type, then finds a
synchronization reference source with a minimum
hop count from the M21 synchronization reference
sources, and uses the synchronization reference
source as a synchronization reference source of the
UE.
The second priority and the third priority may be in-
terchanged. For example, the UE may find M21 syn-
chronization reference sources whose hop counts
satisfy a predefined condition from the M2 synchro-
nization reference sources of the GNSS type, and
then find a synchronization reference source with
highest signal quality from the M21 synchronization
reference sources.
(2) Signal quality is a first priority, a type is a second
priority, and a hop count is a third priority.
For example, the UE receives signals that are from
multiple synchronization reference sources and that
are forwarded by the UE, and the multiple synchro-
nization reference sources are M1 synchronization
reference sources of an eNB type, M2 synchroniza-
tion reference sources of a GNSS type, and M3 syn-
chronization reference sources of a UE type.
If the signal quality is the first priority, the UE finds
M4 synchronization reference sources whose signal
quality satisfies a predefined condition from all the
synchronization reference sources, then finds M41
synchronization reference sources of a type with a
highest priority from the M4 synchronization refer-
ence sources, and finally finds M411 synchroniza-
tion reference sources with a minimum hop count
from the M41 synchronization reference sources.
Likewise, the second priority and the third priority
may be interchanged.
(3) A smaller/minimum hop count is a first priority, a
type is a second priority, and a hop count is a third
priority.

[0115] For example, the UE receives signals that are
from multiple synchronization reference sources and that
are forwarded by the UE, and the multiple synchroniza-
tion reference sources are M1 synchronization reference
sources of an eNB type, M2 synchronization reference
sources of a GNSS type, and M3 synchronization refer-
ence sources of a UE type.
[0116] If the smaller/minimum hop count is the first pri-
ority, the UE finds M4 synchronization reference sources
with a minimum hop count from all the synchronization
reference sources, then finds M41 synchronization ref-
erence sources of a type with a highest priority from the
M4 synchronization reference sources, and finally finds
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M411 synchronization reference sources whose signal
quality satisfies a predefined condition from the M41 syn-
chronization reference sources.
[0117] Likewise, the second priority and the third pri-
ority may be interchanged.
[0118] Scenario 2: An eNB is a preferred synchroniza-
tion source. Scenario 2 is applicable to a scenario with
the eNB in a network and/or outside a network.
[0119] Step 1: Obtained synchronization information
instructs to select a GNSS or an eNB as a synchroniza-
tion reference source according to a predefined condi-
tion.
[0120] Step 2: UE selects a synchronization source ac-
cording to the following criterion and information such as
a type, signal quality, or a hop count of another synchro-
nization source (an eNB and/or a GNSS) detected by the
UE and a synchronization source/a synchronization ref-
erence source that requires UE forwarding (in this case,
the synchronization source/the synchronization refer-
ence source may include one of an eNB, a GNSS, or UE):

(1) A synchronization source type is a first priority,
and either signal quality or a hop count may be a
second priority; or
(2) Signal quality is a first priority, and either a syn-
chronization source type or a hop count may be a
second priority; or
(3) A hop count is a first priority, and either signal
quality or a synchronization source type may be a
second priority.

[0121] For a specific process of determining the syn-
chronization reference source according to the foregoing
criterion, refer to related descriptions of Scenario 1. For
brevity, details are not described herein again.
[0122] It should be noted that when a synchronization
source detected by the UE includes an independent syn-
chronization source such as a GNSS or an eNB, the UE
may preferably select the GNSS or the eNB as a syn-
chronization reference source. If the UE detects another
synchronization reference source (an eNB and/or a
GNSS) in addition to a synchronization signal and/or con-
trol information sent by another synchronization source
UE, the UE preferably determines a synchronization ref-
erence source of the UE from the another synchroniza-
tion reference source (the eNB and/or the GNSS).
[0123] It should be noted that the synchronization
source priority information is not limited to the foregoing
described content. For example, the synchronization
source priority information may further include detec-
tion/search duration priority information of a synchroni-
zation source, stability priority information of the synchro-
nization source, and the like.
[0124] Optionally, in another embodiment, the first syn-
chronization signal includes a second synchronization
signal and/or a third synchronization signal.
[0125] Accordingly, step 330 includes:

determining, by the UE, a type of the at least one
synchronization source according to a sequence of
the second synchronization signal and/or a se-
quence of the third synchronization signal; and
determining, by the UE, the synchronization refer-
ence source according to the synchronization infor-
mation and the type of the at least one synchroniza-
tion source.

[0126] It should be noted that, in this embodiment of
the present invention, the first synchronization signal may
include the second synchronization signal and/or the
third synchronization signal. That is, there may be both
the second synchronization signal and the third synchro-
nization signal, or there may be only the second synchro-
nization signal or the third synchronization signal. The
second synchronization signal is generated from a ZC
(Zadoff-Chu) sequence, and the third synchronization
signal is generated from two m-sequences similar to
those in a Long Term Evolution (Long Term Evolution,
LTE for short) system. Corresponding to the prior art, the
second synchronization signal may be a primary D2D
synchronization signal (Primary D2D Synchronization
Signal, PD2DSS for short) in a device-to-device (Device
to Device, D2D for short) system, or may be a primary
synchronization signal (Primary Synchronization Signal,
PSS for short) in LTE, or may be a signal generated from
a ZC sequence with another length. The third synchro-
nization signal may be a secondary D2D synchronization
signal (Secondary D2D Synchronization Signal,
SD2DSS for short) in the D2D system, or may be a sec-
ondary synchronization signal (Secondary Synchroniza-
tion Signal, SSS for short) in LTE, or may be a sequence
generated from an m-sequence with another length. A
modulation scheme used for the second synchronization
signal and the third synchronization signal may be or-
thogonal frequency division multiplexing (Orthogonal
Frequency Division Multiplexing, OFDM for short), or
may be single carrier frequency division multiple access
(Single-carrier Frequency-Division Multiple Access, SC-
FDMA for short). This is not limited in this embodiment
of the present invention. Different root sequence num-
bers may be used to represent different first synchroni-
zation sequences, for example, first synchronization se-
quences 26 and 37.
[0127] In the following embodiment of the present in-
vention, a term of a synchronization signal in the D2D
system is used. However, as described above, the meth-
od in this embodiment of the present invention is not lim-
ited to the D2D system. In this embodiment of the present
invention, different combinations of the sequence of the
second synchronization signal or the sequence of the
third synchronization signal are used to indicate a syn-
chronization source type, to facilitate use by a transmitter
of a synchronization source and a receiver of the syn-
chronization source.
[0128] Optionally, the UE may determine the type of
the at least one synchronization source according to a
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sequence of the second synchronization signal in the first
synchronization signal.
[0129] In a possible implementation, a first sequence,
a second sequence, and a third sequence of the second
synchronization signal are used to indicate different syn-
chronization source types, and the first sequence, the
second sequence, and the third sequence are different
from each other.
[0130] For example, the first sequence is used to indi-
cate that a synchronization source type is a GNSS, the
second sequence is used to indicate that a synchroniza-
tion source type is a base station, and the third sequence
is used to indicate that a synchronization source type is
UE.
[0131] In an existing D2D synchronization sequence
design process, a PD2DSS includes two sequences, and
the two sequences are generated from ZC sequences,
are corresponding to root sequence numbers 26 and 37,
and are corresponding to a synchronization source eNB
(in a scenario with a network) and a synchronization
source UE (in a scenario without a network). Synchroni-
zation source ID numbers corresponding to the two se-
quences are as follows:

PD2DSS sequence 26: A corresponding identifier is
id_net, and a sequence identifier set of the PD2DSS
sequence is {0, 167}; and
PD2DSS sequence 37: A corresponding identifier is
id oon, and a sequence identifier set of the PD2DSS
sequence is {168, 335}.

[0132] For example, a first sequence is a sequence x,
a second sequence is a sequence 26, and a third se-
quence is a sequence 37, where x is a value of a root
sequence of a ZC sequence that has a length of 63 and
that is corresponding to the PD2DSS, and ranges from
1 to 62. In addition, the sequence x is different from the
sequences 26 and 37, and has relatively low cross-cor-
relation with the sequences 26 and 37.
[0133] For example, the sequence x may be a se-
quence 29, 31, 23, 25, 34, 32, 40, 38, or the like, and is
corresponding to a synchronization reference source
type GNSS. Alternatively, a root sequence number used
to generate the PD2DSS sequence x may be in another
group, for example, {25, 29, 34}. This is not limited in the
present invention. A synchronization source ID number
corresponding to the sequence x is as follows:
PD2DSS sequence x: A corresponding identifier is id
gnss, and a sequence identifier set is {336, 504}.
[0134] The PD2DSS sequence x indicates that a syn-
chronization source type is a GNSS. It means that if a
synchronization reference source selected by a transmit-
ter of a synchronization source is the GNSS, a PD2DSS
signal transmitted by the transmitter of the synchroniza-
tion source is the sequence x, and a sequence identifier
set of a corresponding synchronization source is {336,
504}. If a receiver detects that a PD2DSS sequence sent
by a synchronization source is any one of a sequence

26, 37, or x, it means that the receiver receives the
PD2DSS sequence from a corresponding synchroniza-
tion source.
[0135] The newly added PD2D sequence x is used to
indicate the synchronization reference source GNSS.
This does not affect existing D2DSS signal sending or
generation, and can be totally compatible with the prior
art.
[0136] It should be noted that synchronization source
types corresponding to the PD2DSS sequences 26, 37,
and x are not limited in this embodiment of the present
invention. For example, the PD2DSS sequence 26 may
be used to indicate that a synchronization source type is
UE, the PD2DSS sequence 37 may be used to indicate
that a synchronization source type is a GNSS, and the
PD2DSS sequence x may be used to indicate that a syn-
chronization source type is an eNB.
[0137] In another possible implementation, the second
synchronization signal includes a first symbol and a sec-
ond symbol, and multiple combinations of a sequence
used by the first symbol or a sequence used by the sec-
ond symbol are used to indicate different synchronization
source types.
[0138] FIG. 5 shows a schematic diagram of a syn-
chronization signal and a PSBCH channel in D2D com-
munication. As shown in FIG. 5, a D2D synchronization
signal D2DSS includes a PD2DSS and an SD2DSS. A
white part with a horizontal line is used to place a PSBCH
symbol, other two demodulation reference signals (De-
modulation Reference Signal, DMRS for short) are ref-
erence signals for PSBCH demodulation, and the last
symbol is an empty symbol and is represented by GAP.
[0139] As shown in FIG. 5, the PD2DSS occupies a
symbol 1 and a symbol 2 for transmission. Multiple com-
binations of a sequence used by the symbol 1 or a se-
quence used by the symbol 2 may be used to indicate
different synchronization source types. Examples are as
follows:

{PD2DSS symbol 1 sequence, PD2DSS symbol 2
sequence} = {26, 26} -> id net: {0, 167}; and/or
{PD2DSS symbol 1 sequence, PD2DSS symbol 2
sequence} = {26, 37} -> id_gnss: {168, 335}; and/or
{PD2DSS symbol 1 sequence, PD2DSS symbol 2
sequence} = {37, 26} -> id oon: {336, 504}; and/or
{PD2DSS symbol 1 sequence, PD2DSS symbol 2
sequence} = {37, 37} -> id_gnss: {505,772}.

[0140] In addition to indicating that a synchronization
source is a GNSS, {26, 37} -> id gnss: {168, 335} may
indicate that a synchronization reference source used
when there is a network is the GNSS. In addition to indi-
cating that a used synchronization reference source is a
GNSS, {37, 37} -> id_gnss: {505, 772} may indicate that
a synchronization reference source used when there is
no network is the GNSS.
[0141] In this embodiment of the present invention, a
quantity of to-be-detected D2DSS sequences is not in-
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creased, but the two symbols occupied by the PD2DSS
are used for mapping based on different combinations,
so as to indicate different synchronization reference
source types.
[0142] Optionally, the UE may further determine the
type of the at least one synchronization source according
to a sequence of the third synchronization signal.
[0143] In a possible implementation, a sequence set
of the third synchronization signal includes at least two
sequence subsets, and the at least two sequence sub-
sets are used to indicate different synchronization source
types.
[0144] In this embodiment of the present invention, the
sequence of the second synchronization signal may be
the same as that in the prior art. The sequence set of the
third synchronization signal is divided into the at least
two subsets to indicate the different synchronization
source types. Examples are as follows:

PD2DSS sequence 26: A first sequence subset cor-
responding to an SD2DSS indicates that a synchro-
nization source type is an eNB, and a second se-
quence subset corresponding to the SD2DSS indi-
cates that a synchronization reference source type
is a GNSS; and/or
PD2DSS sequence 37: A first sequence subset cor-
responding to an SD2DSS indicates that a synchro-
nization source type is a synchronization source UE,
and a second sequence subset corresponding to the
SD2DSS indicates that a synchronization source
type is a GNSS.

[0145] Method 1 and Method 2 described below may
be used to divide an SD2DSS sequence set into two sub-
sets.
[0146] Method 1: An existing secondary synchroniza-
tion sequence {0, 167} is divided into two subsets, and
the two subsets may be sequences with consecutive
SD2DSS numbers, for example, {0, x} is a first subset,
and {x+1, 167} is a second subset, or may be sequences
with non-consecutive SD2DSS numbers. This is not lim-
ited in this embodiment of the present invention. Config-
uration information of the two subsets may be indicated
by a base station, or may be predefined. Examples are
as follows:

PD2DSS sequence 26: A synchronization reference
source is an eNB, a corresponding identifier is
id_net, and an SD2DSS sequence set is {0, x}; and
a synchronization reference source is a GNSS, a
corresponding identifier is id gnss, and an SD2DSS
sequence set is {x+1, 167}; and/or
PD2DSS sequence 37: A synchronization reference
source is UE, a corresponding identifier is id_oon,
and an SD2DSS sequence set is {168, y}; and a syn-
chronization reference source is a GNSS, a corre-
sponding identifier is id_gnss, and an SD2DSS se-
quence set is {y+1, 335}.

[0147] There is another mapping method for a synchro-
nization source identifier set, provided that a GNSS is
corresponding to a subset of the SD2DSS sequence set.
Examples are not listed herein.
[0148] In this embodiment of the present invention, be-
cause a new PD2DSS sequence is not added, and a total
quantity of SD2DSS sequences is not increased, either,
detection performed by a receiver is not more complex.
[0149] Method 2: Existing SD2DSS sequences {0,
167} do not change, and a quantity of SD2DSS sequenc-
es is increased. For example, extended SD2DSS se-
quences are {0, 335}. It should be noted that an SD2DSS
sequence is generated in a manner the same as that in
an existing D2D protocol, and is generated from two m-
sequences, each with a length of 31. Theoretically, the
two m-sequences, each with a length of 31, may include
at least 31 x 30/2 = 465 different secondary synchroni-
zation sequences in total. Therefore, a secondary syn-
chronization sequence whose number is greater than
167 and that is not used in existing LTE and D2D systems
may be used to indicate a new synchronization source
type. Examples are as follows:

PD2DSS sequence 26: A synchronization reference
source is an eNB, a corresponding identifier is
id_net, and an SD2DSS sequence set is {0, 167};
and a synchronization reference source is a GNSS,
a corresponding identifier is id gnss, and an SD2DSS
sequence set is {167, 335}; and/or
PD2DSS sequence 37: A synchronization reference
source is UE, a corresponding identifier is id oon,
and an SD2DSS sequence set is {336, 503}; and a
synchronization reference source is a GNSS, a cor-
responding identifier is id_gnss, and an SD2DSS se-
quence set is {504, 771}.

[0150] Information about an extended SD2DSS se-
quence set may be configured by a base station, or may
be predefined.
[0151] In this embodiment of the present invention, a
new PD2DSS sequence is not added, but available
SD2DSS sequences are extended to indicate different
synchronization source types, so that a quantity of iden-
tifiable synchronization sources is provided.
[0152] In another possible implementation, the third
synchronization signal includes a third symbol and a
fourth symbol, and multiple combinations of a sequence
used by the third symbol or a sequence used by the fourth
symbol are used to indicate different synchronization
source types.
[0153] As shown in FIG. 4, the SD2DSS occupies a
symbol 1 and a symbol 2 for transmission. Multiple com-
binations of a sequence used by the symbol 1 or a se-
quence used by the symbol 2 may be used to indicate
different synchronization source types. Examples are as
follows:

PD2DSS = 26, {SD2DSS symbol 1 sequence,
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SD2DSS symbol 2 sequence} = {x, x} -> id_net: {0,
167}; and/or
PD2DSS = 26, {SD2DSS symbol 1 sequence,
SD2DSS symbol 2 sequence} = {x, y} -> id_gnss:
{168, 335}; and/or
PD2DSS = 37, {SD2DSS symbol 1 sequence,
SD2DSS symbol 2 sequence} = {y, y} -> id oon: {336,
504}; and/or
PD2DSS = 37, {SD2DSS symbol 1 sequence,
SD2DSS symbol 2 sequence} = {x, y} -> id_gnss:
{505, 772}.

[0154] Sequences x and y each are any sequence in
an SD2DSS sequence set {0, 167}, or may be any se-
quence in a set {0, 335}, and SD2DSS sequence num-
bers corresponding to the sequences x and y are differ-
ent.
[0155] In this embodiment of the present invention, a
quantity of to-be-detected synchronization signal se-
quences is not increased, but the two symbols occupied
by the third synchronization signal are used for mapping
based on different combinations, so as to indicate differ-
ent synchronization reference source types.
[0156] Alternatively, the UE may determine a synchro-
nization source type according to a combination of a se-
quence of the second synchronization signal or a se-
quence of the third synchronization signal.
[0157] For example, multiple combinations of a se-
quence used by a first symbol, a sequence used by a
second symbol, a sequence used by a third symbol, or
a sequence used by a fourth symbol are used to indicate
different synchronization source types; or
different combinations of a sequence of the second syn-
chronization signal or a sequence of the third synchroni-
zation signal are used to indicate different synchroniza-
tion source types; or
different combinations of a sequence of the second syn-
chronization signal or sequences separately used by two
symbols occupied by the third synchronization signal are
used to indicate different synchronization source types;
or
different combinations of sequences separately used by
two symbols occupied by the second synchronization sig-
nal or a sequence used by the third synchronization sig-
nal are used to indicate different synchronization source
types.
[0158] That is, alternatively, with reference to a char-
acteristic that the second synchronization signal and the
third synchronization signal each occupy two symbols,
mapping may be separately performed based on different
combinations, so as to indicate different synchronization
reference source types. For brevity, details are not de-
scribed in this embodiment of the present invention.
[0159] Optionally, in another embodiment, the method
300 further includes: receiving, by the UE, first control
information sent by the at least one synchronization
source.
[0160] For example, the UE receives first control infor-

mation sent by each of the at least one synchronization
source.
[0161] The control information may include at least one
of the following information: auxiliary indication informa-
tion of a synchronization source type, indication informa-
tion indicating whether a synchronization signal is valid,
indication information indicating whether a synchroniza-
tion signal is sent, indication information of a synchroni-
zation signal sending cycle, indication information of a
time-frequency location at which a synchronization signal
is sent, or indication information of a hop count of a syn-
chronization source.
[0162] When the control information is transmitted
from the UE, the control information may be carried in
multiple manners. For example, the control information
may be explicitly or implicitly indicated by using a display
field in a control channel such as a physical sidelink
broadcast channel (Physical Sidelink Broadcast Chan-
nel, PSBCH for short), or may be piggyback indicated by
using a demodulation reference signal (Demodulation
Reference Signal, DMRS for short) on a PSBCH channel,
or may be implicitly indicated by using a cyclic redundan-
cy check (Cyclic Redundancy Check, CRC for short)
mask of a PSBCH packet. For another example, the con-
trol information may be indicated by using a control chan-
nel for service data sent by the UE, such as a physical
sidelink control channel (Physical Sidelink Control Chan-
nel, PSCCH for short), or may be indicated by using a
service channel transmitted by the UE, such as a physical
sidelink shared channel (Physical Sidelink Shared Chan-
nel, PSSCH for short). This is not limited in the present
invention.
[0163] The indication information of the hop count of
the synchronization source is used to indicate a current
hop count between a synchronization source of a UE
type and a synchronization reference source that re-
quires UE forwarding.
[0164] For example, when the UE can detect a valid
GNSS, and/or receive signaling that is sent by an eNB
and that is used to instruct the UE to use the GNSS as
a synchronization reference source or a preferred syn-
chronization reference source, the UE uses the GNSS
as the synchronization reference source, and is synchro-
nized with the GNSS.
[0165] If the UE has been directly synchronized with
the GNSS, the UE directly receives control information
without receiving a D2DSS signal. If the receiver has
been synchronized with a synchronization source that
uses the GNSS as a synchronization reference source,
the receiver needs to detect only a small quantity of
D2DSSs, and then directly receive the control informa-
tion.
[0166] When the UE detects the GNSS, the UE, as a
synchronization source, may send the control informa-
tion while sending a synchronization signal in a sparser
manner or not sending a synchronization signal. The
sending a synchronization signal in a sparser manner
includes: sending the synchronization signal only in some
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start subframes in synchronization signal subframes, not
in a subsequent subframe; or sending the synchroniza-
tion signal in a period greater than a PSBCH period (for
example, 40 ms), such as 80 ms, 120 ms, or 160 ms; or
directly sending only the control information without
sending the synchronization signal.
[0167] In this embodiment of the present invention,
when the UE detects the GNSS, the UE uses the GNSS
as the synchronization reference source. In this case,
the UE may send no synchronization signal or send a
small quantity of synchronization signals. This can re-
duce a quantity of unnecessary signal transmissions and
a quantity of unnecessary synchronization signal detec-
tions performed by another UE, so that power consump-
tion is reduced, and complexity of the UE is reduced.
[0168] Optionally, step 330 may include:

determining, by the UE, a type of the at least one
synchronization source according to the first control
information; and
determining, by the UE, the synchronization refer-
ence source according to the synchronization infor-
mation, the first synchronization signal, and the type
of the at least one synchronization source.

[0169] Optionally, the UE may determine a type of the
at least one synchronization source according to a se-
quence of the second synchronization signal and/or a
sequence of the third synchronization signal, and the first
control information.
[0170] For example, the control information may be 1-
bit indication information, and is represented by Flag.
PD2DSS = 26, Flag = 0, {id net eNB}: {0, 167} indicates
that a synchronization reference source is preferably an
eNB;
PD2DSS = 26, Flag = 1, {id_net_GNSS}: {168, 335} in-
dicates that a synchronization reference source is pref-
erably a GNSS if an eNB exists;
PD2DSS = 37, Flag = 0, {id_oon_nGNSS}: {336, 504}
indicates that a synchronization reference source is pref-
erably a GNSS if an eNB does not exist; and
PD2DSS = 37, Flag = 1, {id_oon_wGNSS}: {505, 772}
indicates that a synchronization reference source is pref-
erably UE if an eNB does not exist.
[0171] Specifically, the control information may be car-
ried in a display field in a PSBCH channel, or may be
implicitly indicated by using another field in a PSBCH
channel or a DMRS or a CRC on a PSBCH channel. This
is not limited in this embodiment of the present invention.
[0172] In this embodiment of the present invention,
there is no need to change a method for sending a D2DSS
sequence and a signal, and the D2DSS sequence and
the signal are used together with the control information
to indicate a synchronization source type.
[0173] It should be noted that after the UE sends a
synchronization signal and/or control information accord-
ing to the synchronization reference source determined
in step 330, if a new synchronization source is detected,

and a priority of the new synchronization source is higher
than a priority of the synchronization reference source,
the UE uses the new synchronization source as a new
synchronization reference source to send a new synchro-
nization signal and/or new control information. For ex-
ample, the UE 7 in FIG. 2B is relatively isolated UE. If
the UE 7 can receive synchronization information sent
by the UE 4, or can detect a GNSS later, the UE 7 may
be synchronized with the UE 4 or the GNSS.
[0174] Optionally, in another embodiment, the method
300 may further include: sending, by the UE, a second
synchronization signal and/or second control information
according to the synchronization reference source,
where the second synchronization signal and/or the sec-
ond control information are/is used to indicate a type of
the synchronization reference source.
[0175] In this case, the UE may be used as a synchro-
nization source to send out a synchronization signal
and/or control information.
[0176] It should be understood that, for a specific man-
ner in which the second synchronization signal and/or
the second control information indicate/indicates the type
of the synchronization reference source, refer to the fore-
going method in which the first synchronization signal
and/or the first control information indicate/indicates the
synchronization reference source. To avoid repetition,
details are not described herein again.
[0177] It should be noted that not all UEs need to be-
come synchronization sources, and UE spontaneously
becomes a synchronization source only when a specific
condition is satisfied. For example, the UE detects that
a synchronization source satisfies at least one of the fol-
lowing:
[0178] Signal quality of another synchronization
source detected by the UE does not satisfy a predefined
threshold; or
signal quality of another synchronization source detected
by the UE satisfies a predefined threshold, but a hop
count from the another synchronization source is greater
than a predefined threshold.
[0179] In this case, the UE becomes a synchronization
source, and sends a synchronization signal and/or con-
trol information.
[0180] The synchronization information may further in-
clude at least one of the following information: configu-
ration information of a synchronization sequence used
by a synchronization signal, transmit frequency-domain
location information of a synchronization signal and/or
control information, transmit time-domain location infor-
mation of a synchronization signal and/or control infor-
mation, or transmit power information of a synchroniza-
tion signal and/or control information.
[0181] Specifically, the UE sends the synchronization
signal and/or the control information according to the syn-
chronization information.
[0182] Optionally, in another embodiment, the method
300 may further include:
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determining, by the UE, a timing offset between a
timing reference of the synchronization reference
source and a timing reference of a synchronization
reference source in another link; and
performing, by the UE, communication according to
the timing reference of the synchronization reference
source and the timing offset.

[0183] As shown in FIG. 6, when both a device-to-de-
vice link and a cellular link exist, because of existence of
a GNSS, device-to-device timing and synchronization
references may use the GNSS as a uniform synchroni-
zation source, and use UTC time as a uniform time ref-
erence. A timing reference between eNBs, especially be-
tween asynchronous eNBs, is certainly different from the
device-to-device timing reference.
[0184] A direct problem is as follows: As shown in FIG.
7, a start time location of a system frame number of a
cellular link is different from a start time location of a sys-
tem frame number of a device-to-device link. Such a dif-
ference causes understanding inconsistency in mapping
between scheduling signaling of a base station and the
device-to-device link. As shown in FIG. 7, because cel-
lular link timing and device-to-device link timing are totally
asynchronous, a correspondence between device-to-de-
vice transmission parameters that is configured by the
base station may not be unique.
[0185] Therefore, in this embodiment of the present
invention, the UE determines the timing offset between
the timing reference of the synchronization reference
source and the timing reference of the synchronization
reference source in the another link, and performs com-
munication according to the timing reference of the syn-
chronization reference source and the timing offset, so
as to resolve a problem that timing references of a D2D
link and a cellular link are different when the two links
exist.
[0186] Optionally, the UE may determine, according to
an indication of the base station, a timing offset between
a timing reference of the synchronization reference
source and a timing reference of a synchronization ref-
erence source in another link.
[0187] Specifically, the determining, by the UE, a tim-
ing offset between a timing reference of the synchroni-
zation reference source and a timing reference of a syn-
chronization reference source in another link includes:

receiving, by the UE, timing offset indication infor-
mation sent by the base station, where the timing
offset indication information is used to indicate the
timing offset; and
determining, by the UE, the timing offset according
to the timing offset indication information.

[0188] The timing offset indication information may in-
clude an offset between the timing reference of the syn-
chronization reference source and the timing reference
of the synchronization reference source in the another

link.
[0189] For example, when the base station indicates,
to UE served by the base station, a timing offset between
a cellular link and a device-to-device link in a local cell
and a neighboring cell by using signaling, indication in-
formation includes:

{cell identifier ID, timing offset between a cellular link
and a device-to-device link}; or
{cell identifier ID, offset between a cellular link and
a predefined timing reference}.

[0190] The predefined timing reference may be UTC
timing, or may be a predefined UTC timing-based start
location of a system frame number of a device-to-device
link or start location of a maximum frame that can be
indicated. Both lengths of the system frame and the max-
imum frame that can be indicated are predefined. For
example, in LTE, a length of the system frame number
is 10 ms, and a length of the maximum frame that can
be indicated is 1024 radio frames, that is, 10.24s.
[0191] First, on the device-to-device link, it is neces-
sary to predefine start time of a radio frame number of
the device-to-device link at UTC time, for example, start
time of a radio frame 0 of the device-to-device link is: 

where
Tstart is the start time of the radio frame 0 of the device-
to-device link, tUTC is current UTC time, and t1 is an offset.
In the foregoing parameters, N is a predefined constant.
When N is 1024, all time units are 10 ms; or when N is
10240, all time units are 1 ms. Mod is a modulo operator.
[0192] Signaling and/or configuration information sent
by a base station to a device is configured based on start
time TeNB of a system frame number of the base station.
With a predefined calculation rule of Tstart, the base sta-
tion may configure, for the UE, a timing offset (offset)
between two links according to timing of the base station.
After the offset is configured for the UE, the UE may map,
to transmission and receiving parameters of the UE,
transmission information that is of the device-to-device
link and that is configured by the base station. For exam-
ple, if the offset is 100 ms, the configuration information
of the D2D link that is received and that is indicated by
the eNB is as follows: If device-to-device data is sent in
a subframe 3, accordingly, the UE sends device-to-de-
vice data at a time of a link of the UE, that is, in a subframe
103 of the device-to-device link.
[0193] Optionally, the UE may determine, according to
a predefined rule, a timing offset between a timing refer-
ence of the synchronization reference source and a tim-
ing reference of a synchronization reference source in
another link.
[0194] Specifically, the determining, by the UE, a tim-
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ing offset between a timing reference of the synchroni-
zation reference source and a timing reference of a syn-
chronization reference source in another link includes:

obtaining, by the UE, the timing reference of the syn-
chronization reference source in the another link;
and
determining, by the UE, the timing offset according
to the timing reference of the synchronization refer-
ence source and the timing reference of the synchro-
nization reference source in the another link.

[0195] For example, the UE obtains a timing list of a
neighboring cell in a process of being synchronized with
the base station, and then, if the UE is synchronized with
a GNSS, the UE calculates, according to a predefined
GNSS-based timing reference and detected timing of the
neighboring cell, a timing offset used by the UE in each
cell.
[0196] In this embodiment of the present invention, it
is necessary to predefine the start time Tstart of the radio
frame 0 of the device-to-device link. In addition, it is nec-
essary to define a rule for determining an offset between
Tstart and TeNB. For example, the offset is determined
according to the following rule: 

N is a predefined constant. When N is 1024, all time units
are 10 ms; or when N is 10240, all time units are 1 ms.
Mod is a modulo operator.
[0197] In conclusion, the UE may determine the timing
offset between the two links in the two manners described
above, so as to obtain signaling of transmission and re-
ceiving parameters of the UE.
[0198] FIG. 8 is a schematic flowchart of a synchroni-
zation method 800 according to an embodiment of the
present invention. The method 800 is corresponding to
the method 300, and corresponding content is appropri-
ately omitted herein. As shown in FIG. 8, the method 800
includes the following content.
[0199] 810. A base station determines synchronization
information, where the synchronization information in-
cludes at least one of the following information: synchro-
nization source selection parameter information, syn-
chronization source indication information, or synchroni-
zation source priority information.
[0200] 820. The base station sends the synchroniza-
tion information to UE.
[0201] The UE may determine a synchronization ref-
erence source according to the synchronization informa-
tion after receiving the synchronization information.
[0202] In this embodiment of the present invention, the
synchronization information is sent to the user equip-
ment, so that the user equipment can determine the syn-
chronization reference source according to the synchro-

nization information. In this way, synchronization can be
implemented, and optimum communication performance
is ensured.
[0203] Optionally, in another embodiment, the syn-
chronization method 800 further includes:
sending, by the base station, control information to the
user equipment, where the control information is used to
determine a type and/or an identifier of the synchroniza-
tion reference source.
[0204] Optionally, in another embodiment, the syn-
chronization method 800 further includes: sending, by
the base station, control information to the user equip-
ment, where the control information includes at least one
of the following information: auxiliary indication informa-
tion of a synchronization source type, indication informa-
tion of a synchronization signal sending cycle, indication
information indicating whether a synchronization signal
is valid, indication information indicating whether a syn-
chronization signal is sent, indication information of a
time-frequency location at which a synchronization signal
is sent, or indication information of a hop count of a syn-
chronization source.
[0205] The indication information of the hop count of
the synchronization source is used to indicate a maxi-
mum hop count of the synchronization source. The UE
may forward the synchronization signal within the maxi-
mum hop count.
[0206] Optionally, step 810 specifically includes:

receiving, by the base station, information about at
least one synchronization source, where the infor-
mation is sent by the user equipment; and
determining, by the base station, the synchronization
information according to the information about the
at least one synchronization source.

[0207] Optionally, in another embodiment, the syn-
chronization method 800 further includes:
sending, by the base station, timing offset indication in-
formation to the user equipment, where the timing offset
indication information is used to indicate a timing offset
between a timing reference of the synchronization refer-
ence source of the user equipment and a timing reference
of a synchronization reference source in another link.
[0208] In this embodiment of the present invention, the
synchronization information is sent to the user equip-
ment, so that the user equipment can determine the syn-
chronization reference source according to the synchro-
nization information. In this way, synchronization can be
implemented, and optimum communication performance
is ensured.
[0209] FIG. 9 shows a schematic flowchart of a syn-
chronization method 900 according to another embodi-
ment of the present invention. The method 900 is corre-
sponding to the method 300, and corresponding content
is appropriately omitted herein. As shown in FIG. 9, the
method 900 includes the following content.
[0210] 910. UE determines a synchronization refer-
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ence source, where a type of the synchronization refer-
ence source is any one of a GNSS, a base station, or UE.
[0211] It should be understood that the synchroniza-
tion reference source may be the GNSS, the base station,
or another UE, or may be the UE.
[0212] 920. The UE sends a synchronization signal ac-
cording to the synchronization reference source, where
the synchronization signal includes a first synchroniza-
tion signal and/or a second synchronization signal, and
a sequence of the first synchronization signal and/or a
sequence of the second synchronization signal are/is
used to indicate the type of the synchronization reference
source.
[0213] In this case, the UE may be used as a synchro-
nization source.
[0214] In this embodiment of the present invention,
when the type of the synchronization reference source
of the UE is any one of the GNSS, the base station, or
the UE, the synchronization signal sent by the user equip-
ment can indicate the type of the synchronization refer-
ence source, so that another user equipment can deter-
mine the synchronization reference source according to
the synchronization signal. In this way, synchronization
can be implemented, and optimum communication per-
formance is ensured.
[0215] Specifically, that a sequence of the first syn-
chronization signal and/or a sequence of the second syn-
chronization signal are/is used to indicate the type of the
synchronization reference source includes:

at least one sequence of the first synchronization
signal is used to indicate the type of the synchroni-
zation reference source; or
the first synchronization signal occupies a first sym-
bol and a second symbol, and at least one combi-
nation of a sequence used by the first symbol or a
sequence used by the second symbol is used to in-
dicate the type of the synchronization reference
source; or
a sequence set of the second synchronization signal
includes at least two sequence subsets, and at least
one of the at least two sequence subsets is used to
indicate the type of the synchronization reference
source; or
the second synchronization signal includes a third
symbol and a fourth symbol, and at least one com-
bination of a sequence used by the third symbol or
a sequence used by the fourth symbol is used to
indicate the type of the synchronization reference
source; or
the first synchronization signal occupies a first sym-
bol and a second symbol, the second synchroniza-
tion signal occupies a third symbol and a fourth sym-
bol, and at least one combination of a sequence used
by the first symbol, a sequence used by the second
symbol, a sequence used by the third symbol, or a
sequence used by the fourth symbol is used to indi-
cate the type of the synchronization reference

source.

[0216] Optionally, in another embodiment, the method
900 further includes:
sending, by the user equipment, control information,
where the control information includes at least one of the
following information: auxiliary indication information of
a synchronization source type, indication information of
a synchronization signal sending cycle, indication infor-
mation indicating whether a synchronization signal is val-
id, indication information indicating whether a synchro-
nization signal is sent, indication information of a time-
frequency location at which a synchronization signal is
sent, or indication information of a hop count of a syn-
chronization source.
[0217] The indication information of the hop count of
the synchronization source is used to indicate a current
hop count from the user equipment to the synchronization
reference source.
[0218] Optionally, the sequence of the first synchroni-
zation signal and/or the sequence of the second synchro-
nization signal, and the control information are used to
indicate the type of the synchronization reference source.
[0219] It should be understood that, in this embodiment
of the present invention, for a method for determining the
synchronization reference source by the UE in step 910,
refer to the method for determining the synchronization
reference source by the UE in the method 300. To avoid
repetition, details are not described herein again.
[0220] In this embodiment of the present invention,
when the type of the synchronization reference source
of the UE is any one of the GNSS, the base station, or
the UE, the synchronization signal sent by the user equip-
ment can indicate the type of the synchronization refer-
ence source, so that another user equipment can deter-
mine the synchronization reference source according to
the synchronization signal. In this way, synchronization
can be implemented, and optimum communication per-
formance is ensured.
[0221] The following describes in detail user equip-
ment and a base station according to embodiments of
the present invention with reference to FIG. 10 to FIG. 15.
[0222] FIG. 10 is a schematic block diagram of user
equipment 1000 according to an embodiment of the
present invention. As shown in FIG. 10, the user equip-
ment 1000 includes an obtaining unit 1010, a transceiver
unit 1020, and a determining unit 1030.
[0223] The obtaining unit 1010 is configured to obtain
synchronization information, where the synchronization
information includes at least one of the following infor-
mation: synchronization source selection parameter in-
formation, synchronization source indication information,
or synchronization source priority information.
[0224] The transceiver unit 1020 is configured to re-
ceive a first synchronization signal sent by at least one
synchronization source.
[0225] The determining unit 1030 is configured to de-
termine a synchronization reference source according to
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the synchronization information obtained by the obtain-
ing unit 1010 and the first synchronization signal received
by the transceiver unit 1020.
[0226] In this embodiment of the present invention, the
synchronization information is obtained, and the syn-
chronization reference source is determined according
to the synchronization information and the synchroniza-
tion signal sent by the at least one synchronization
source, so that synchronization can be implemented.
[0227] Optionally, the determining unit 1030 is specif-
ically configured to select, from the at least one synchro-
nization source, a synchronization source that satisfies
the selection parameter as the synchronization reference
source according to the first synchronization signal.
[0228] Optionally, the synchronization source indica-
tion information is used to indicate a first synchronization
source, and the determining unit 1030 is specifically con-
figured to select the first synchronization source as the
synchronization reference source according to the first
synchronization signal.
[0229] Optionally, the determining unit 1030 is specif-
ically configured to select, from the at least one synchro-
nization source, a synchronization source with a highest
priority as the synchronization reference source accord-
ing to the priority information and the first synchronization
signal.
[0230] Optionally, the synchronization source indica-
tion information is used to indicate a first synchronization
source, and the determining unit 1030 is specifically con-
figured to:

determine, according to the first synchronization sig-
nal, that the at least one synchronization source in-
cludes the first synchronization source; and
if the first synchronization source satisfies a prede-
fined condition, select the first synchronization
source as the synchronization reference source; or
if a signal of the first synchronization source does
not satisfy a predefined condition, select, from the
at least one synchronization source except the first
synchronization source, a second synchronization
source with a highest priority as the synchronization
reference source according to the priority informa-
tion.

[0231] Optionally, the first synchronization signal in-
cludes a second synchronization signal and/or a third
synchronization signal, and the determining unit 1030 is
specifically configured to:

determine a type of the at least one synchronization
source according to a sequence of the second syn-
chronization signal and/or a sequence of the third
synchronization signal; and
determine the synchronization reference source ac-
cording to the synchronization information and the
type of the at least one synchronization source.

[0232] A first sequence, a second sequence, and a
third sequence of the second synchronization signal are
used to indicate different synchronization source types,
and the first sequence, the second sequence, and the
third sequence are different from each other; or
the second synchronization signal occupies a first symbol
and a second symbol, and multiple combinations of a
sequence used by the first symbol or a sequence used
by the second symbol are used to indicate different syn-
chronization source types; or
a sequence set of the third synchronization signal in-
cludes multiple sequence subsets, and the multiple se-
quence subsets are used to indicate different synchroni-
zation source types; or
the third synchronization signal occupies a third symbol
and a fourth symbol, and multiple combinations of a se-
quence used by the third symbol or a sequence used by
the fourth symbol are used to indicate different synchro-
nization source types; or
the second synchronization signal occupies a first symbol
and a second symbol, the third synchronization signal
occupies a third symbol and a fourth symbol, and multiple
combinations of a sequence used by the first symbol, a
sequence used by the second symbol, a sequence used
by the third symbol, or a sequence used by the fourth
symbol are used to indicate different synchronization
source types.
[0233] Optionally, the transceiver unit 1020 is further
configured to receive first control information sent by the
at least one synchronization source.
[0234] Accordingly, the determining unit 1030 is spe-
cifically configured to:

determine a type of the at least one synchronization
source according to the first control information; and
determine the synchronization reference source ac-
cording to the synchronization information, the first
synchronization signal, and the type of the at least
one synchronization source.

[0235] Optionally, the transceiver unit 1020 is further
configured to receive first control information sent by the
at least one synchronization source, where the first con-
trol information includes at least one of the following in-
formation: auxiliary indication information of a synchro-
nization source type, indication information of a synchro-
nization signal sending cycle, indication information in-
dicating whether a synchronization signal is sent, indica-
tion information indicating whether a synchronization sig-
nal is valid, indication information of a time-frequency
location at which a synchronization signal is sent, or in-
dication information of a hop count of a synchronization
source.
[0236] Optionally, the first synchronization signal in-
cludes a second synchronization signal and/or a third
synchronization signal, and the determining unit 1030 is
specifically configured to determine the type of the at
least one synchronization source according to a se-
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quence of the second synchronization signal and/or a
sequence of the third synchronization signal, and the first
control information.
[0237] Optionally, the obtaining unit 1010 is specifically
configured to receive the synchronization information
sent by a base station.
[0238] Optionally, the transceiver unit 1020 is further
configured to: before the obtaining unit 1010 receives the
synchronization information, send information about the
at least one synchronization source to the base station,
so that the base station determines the synchronization
information according to the information about the at least
one synchronization source.
[0239] Optionally, the transceiver unit 1020 is further
configured to send a fourth synchronization signal and/or
second control information according to the synchroni-
zation reference source, where the fourth synchroniza-
tion signal and/or the second control information are/is
used to indicate a type of the synchronization reference
source.
[0240] Optionally, the determining unit 1030 is further
configured to determine a timing offset between a timing
reference of the synchronization reference source and a
timing reference of a synchronization reference source
in another link; and the transceiver unit 1020 is further
configured to perform communication according to the
timing reference of the synchronization reference source
and the timing offset determined by the determining unit
1030.
[0241] Optionally, the transceiver unit 1020 is further
configured to receive timing offset indication information
sent by the base station, where the timing offset indication
is used to indicate the timing offset; and the determining
unit 1030 is specifically configured to determine the tim-
ing offset according to the timing offset indication infor-
mation received by the transceiver unit.
[0242] Optionally, the obtaining unit 1010 is further
configured to obtain the timing reference of the synchro-
nization reference source in the another link; and the de-
termining unit 1020 is specifically configured to determine
the timing offset according to the timing reference of the
synchronization reference source and the timing refer-
ence of the synchronization reference source in the an-
other link.
[0243] It should be understood that the user equipment
1000 according to this embodiment of the present inven-
tion may be corresponding to the user equipment in the
synchronization method 300 according to the embodi-
ment of the present invention. In addition, the foregoing
and other operations and/or functions of the units/mod-
ules in the user equipment 1000 are intended to imple-
ment corresponding procedures of the method 300 in
FIG. 3. For brevity, details are not described herein again.
[0244] In this embodiment of the present invention, the
synchronization information is obtained, and the syn-
chronization reference source is determined according
to the synchronization information and the synchroniza-
tion signal sent by the at least one synchronization

source, so that synchronization can be implemented.
[0245] FIG. 11 is a schematic block diagram of a base
station 1100 according to another embodiment of the
present invention. As shown in FIG. 11, the base station
1100 includes a determining unit 1110 and a sending unit
1120.
[0246] The determining unit 1110 is configured to send
synchronization information to user equipment, where
the synchronization information includes at least one of
the following information: synchronization source selec-
tion parameter information, synchronization source indi-
cation information, or synchronization source priority in-
formation, so that the user equipment determines a syn-
chronization reference source according to the synchro-
nization information.
[0247] The sending unit 1120 is configured to send the
synchronization information to the user equipment.
[0248] In this embodiment of the present invention, the
synchronization information is sent to the user equip-
ment, so that the user equipment can determine the syn-
chronization reference source according to the synchro-
nization information. In this way, synchronization can be
implemented, and optimum communication performance
is ensured.
[0249] Optionally, the sending unit 1120 is further con-
figured to send control information to the user equipment,
where the control information is used to indicate a type
and/or an identifier of the synchronization reference
source.
[0250] Optionally, the sending unit 1120 is further con-
figured to send control information to the user equipment,
where the control information may include at least one
of the following information: auxiliary indication informa-
tion of a synchronization source type, indication informa-
tion of a synchronization signal sending cycle, indication
information indicating whether a synchronization signal
is valid, an indication indicating whether a synchroniza-
tion signal is sent, indication information of a time-fre-
quency location at which a synchronization signal is sent,
or indication information of a hop count of a synchroni-
zation source.
[0251] Optionally, the base station 1100 may further
include a receiving unit 1130.
[0252] The receiving unit 1130 is configured to: before
the sending unit 1120 sends the synchronization infor-
mation to the user equipment, receive information about
at least one synchronization source, where the informa-
tion is sent by the user equipment.
[0253] The determining unit 1110 is specifically con-
figured to determine the synchronization information ac-
cording to the information about the at least one synchro-
nization source received by the receiving unit 1130.
[0254] Optionally, the sending unit 1120 is further con-
figured to send timing offset indication information to the
user equipment, where the timing offset indication infor-
mation is used to indicate a timing offset between a timing
reference of the synchronization reference source of the
user equipment and a timing reference of a synchroni-
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zation reference source in another link.
[0255] It should be understood that the base station
1100 according to this embodiment of the present inven-
tion may be corresponding to the base station in the syn-
chronization method 800 according to the embodiment
of the present invention. In addition, the foregoing and
other operations and/or functions of the units/modules in
the base station 1100 are intended to implement corre-
sponding procedures of the method 800 in FIG. 8. For
brevity, details are not described herein again.
[0256] In this embodiment of the present invention, the
synchronization information is sent to the user equip-
ment, so that the user equipment can determine the syn-
chronization reference source according to the synchro-
nization information. In this way, synchronization can be
implemented, and optimum communication performance
is ensured.
[0257] FIG. 12 is a schematic block diagram of user
equipment 1200 according to another embodiment of the
present invention. As shown in FIG. 12, the user equip-
ment 1200 includes a determining unit 1210 and a send-
ing unit 1220.
[0258] The determining unit 1210 is configured to de-
termine a synchronization reference source, where a
type of the synchronization reference source is any one
of a GNSS, a base station, or user equipment.
[0259] The sending unit 1220 is configured to send a
synchronization signal according to the synchronization
reference source, where the synchronization signal in-
cludes a first synchronization signal and/or a second syn-
chronization signal, and a sequence of the first synchro-
nization signal and/or a sequence of the second synchro-
nization signal are/is used to indicate the type of the syn-
chronization reference source.
[0260] In this embodiment of the present invention,
when the type of the synchronization reference source
of the UE is any one of the GNSS, the base station, or
the UE, the synchronization signal sent by the user equip-
ment can indicate the type of the synchronization refer-
ence source, so that another user equipment can deter-
mine the synchronization reference source according to
the synchronization signal. In this way, synchronization
can be implemented, and optimum communication per-
formance is ensured.
[0261] At least one sequence of the first synchroniza-
tion signal is used to indicate the type of the synchroni-
zation reference source; or
the first synchronization signal occupies a first symbol
and a second symbol, and at least one combination of a
sequence used by the first symbol or a sequence used
by the second symbol is used to indicate the type of the
synchronization reference source; or
a sequence set of the second synchronization signal in-
cludes at least two sequence subsets, and at least one
of the at least two sequence subsets is used to indicate
the type of the synchronization reference source; or
the second synchronization signal includes a third sym-
bol and a fourth symbol, and at least one combination of

a sequence used by the third symbol or a sequence used
by the fourth symbol is used to indicate the type of the
synchronization reference source; or
the first synchronization signal occupies a first symbol
and a second symbol, the second synchronization signal
occupies a third symbol and a fourth symbol, and at least
one combination of a sequence used by the first symbol,
a sequence used by the second symbol, a sequence
used by the third symbol, or a sequence used by the
fourth symbol is used to indicate the type of the synchro-
nization reference source.
[0262] Optionally, the sending unit 1220 is further con-
figured to send control information, where the sequence
of the first synchronization signal and/or the sequence
of the second synchronization signal, and the control in-
formation are used to indicate the type of the synchroni-
zation reference source.
[0263] Optionally, the sending unit 1220 is further con-
figured to send control information, where the control in-
formation includes at least one of the following informa-
tion: auxiliary indication information of a synchronization
source type, indication information of a synchronization
signal sending cycle, indication information indicating
whether a synchronization signal is valid, indication in-
formation indicating whether a synchronization signal is
sent, indication information of a time-frequency location
at which a synchronization signal is sent, or indication
information of a hop count of a synchronization source.
[0264] It should be understood that the user equipment
1200 according to this embodiment of the present inven-
tion may be corresponding to the user equipment in the
synchronization method 900 according to the embodi-
ment of the present invention. In addition, the foregoing
and other operations and/or functions of the units/mod-
ules in the user equipment 1200 are intended to imple-
ment corresponding procedures of the method 900 in
FIG. 9. For brevity, details are not described herein again.
[0265] In this embodiment of the present invention,
when the type of the synchronization reference source
of the UE is any one of the GNSS, the base station, or
the UE, the synchronization signal sent by the user equip-
ment can indicate the type of the synchronization refer-
ence source, so that another user equipment can deter-
mine the type of the synchronization reference source
according to the synchronization signal. In this way, syn-
chronization can be implemented, and optimum commu-
nication performance is ensured.
[0266] FIG. 13 is a schematic block diagram of user
equipment 1300 according to another embodiment of the
present invention. As shown in FIG. 13, the user equip-
ment 1300 includes a processor 1310, a memory 1320,
a bus system 1330, and a transceiver 1340. The proc-
essor 1310, the memory 1320, and the transceiver 1340
are connected by using the bus system 1330, the memory
1320 is configured to store an instruction, and the proc-
essor 1310 is configured to execute the instruction stored
in the memory 1320.
[0267] The processor 1310 is configured to obtain syn-
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chronization information, where the synchronization in-
formation includes at least one of the following informa-
tion: synchronization source selection parameter infor-
mation, synchronization source indication information, or
synchronization source priority information.
[0268] The transceiver 1340 is configured to receive a
first synchronization signal sent by at least one synchro-
nization source.
[0269] The processor 1310 is further configured to de-
termine a synchronization reference source according to
the synchronization information and the first synchroni-
zation signal.
[0270] In this embodiment of the present invention, the
synchronization information is obtained, and the syn-
chronization reference source is determined according
to the synchronization information and the synchroniza-
tion signal sent by the at least one synchronization
source, so that synchronization can be implemented.
[0271] It should be understood that, in this embodiment
of the present invention, the processor 1310 may be a
central processing unit (Central Processing Unit, CPU
for short), or the processor 1310 may be another general-
purpose processor, a digital signal processor (Digital Sig-
nal Processing, DSP for short), an application-specific
integrated circuit (Application Specific Integrated Circuit,
ASIC for short), a field-programmable gate array (Field-
Programmable Gate Array, FPGA for short) or another
programmable logic device, a discrete gate or a transistor
logic device, a discrete hardware component, or the like.
The general-purpose processor may be a microproces-
sor, or the processor may be any conventional processor
or the like.
[0272] The memory 1320 may include a read-only
memory and a random access memory, and provide an
instruction and data for the processor 1310. A part of the
memory 1320 may further include a non-volatile random
access memory. For example, the memory 1320 may
further store device type information.
[0273] In addition to a data bus, the bus system 1330
may include a power bus, a control bus, a status signal
bus, and the like. However, for clear description, various
types of buses in the figure are marked as the bus system
1330.
[0274] In an implementation process, steps in the fore-
going methods can be implemented by using a hardware
integrated logical circuit in the processor 1310, or by us-
ing instructions in a form of software. The steps in 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 a processor and a software
module. The 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 pro-
grammable read-only memory, an electrically erasable
programmable memory, or a register. The storage me-
dium is located in the memory 1320, and the processor
1310 reads information from the memory 1320, and com-

pletes the steps in the foregoing methods in combination
with hardware in the processor. To avoid repetition, de-
tails are not described herein again.
[0275] Optionally, the transceiver 1340 is further con-
figured to receive synchronization information sent by a
base station. Accordingly, the processor 1310 obtains
the synchronization information from the transceiver
1340.
[0276] Optionally, the processor 1310 is specifically
configured to select, from the at least one synchroniza-
tion source, a synchronization source that satisfies the
selection parameter as the synchronization reference
source according to the first synchronization signal.
[0277] Optionally, the synchronization source indica-
tion information is used to indicate a first synchronization
source, and the processor 1310 is specifically configured
to select the first synchronization source as the synchro-
nization reference source according to the first synchro-
nization signal.
[0278] Optionally, the processor 1310 is specifically
configured to select, from the at least one synchroniza-
tion source, a synchronization source with a highest pri-
ority as the synchronization reference source according
to the priority information and the first synchronization
signal.
[0279] Optionally, the synchronization source indica-
tion information is used to indicate a first synchronization
source.
[0280] Accordingly, the processor 1310 is specifically
configured to:

determine, according to the first synchronization sig-
nal, that the at least one synchronization source in-
cludes the first synchronization source; and
if the first synchronization source satisfies a prede-
fined condition, select the first synchronization
source as the synchronization reference source; or
if a signal of the first synchronization source does
not satisfy a predefined condition, select, from the
at least one synchronization source except the first
synchronization source, a second synchronization
source with a highest priority as the synchronization
reference source according to the priority informa-
tion.

[0281] Optionally, the first synchronization signal in-
cludes a second synchronization signal and/or a third
synchronization signal, and the processor 1310 is spe-
cifically configured to:

determine a type of the at least one synchronization
source according to a sequence of the second syn-
chronization signal and/or a sequence of the third
synchronization signal; and
select the synchronization reference source accord-
ing to the synchronization information and the type
of the at least one synchronization source.
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[0282] A first sequence, a second sequence, and a
third sequence of the second synchronization signal are
used to indicate different synchronization source types,
and the first sequence, the second sequence, and the
third sequence are different from each other; or
the second synchronization signal occupies a first symbol
and a second symbol, and multiple combinations of a
sequence used by the first symbol or a sequence used
by the second symbol are used to indicate different syn-
chronization source types; or
a sequence set of the third synchronization signal in-
cludes multiple sequence subsets, and the multiple se-
quence subsets are used to indicate different synchroni-
zation source types; or
the third synchronization signal occupies a third symbol
and a fourth symbol, and multiple combinations of a se-
quence used by the third symbol or a sequence used by
the fourth symbol are used to indicate different synchro-
nization source types; or
the second synchronization signal occupies a first symbol
and a second symbol, the third synchronization signal
occupies a third symbol and a fourth symbol, and multiple
combinations of a sequence used by the first symbol, a
sequence used by the second symbol, a sequence used
by the third symbol, or a sequence used by the fourth
symbol are used to indicate different synchronization
source types.
[0283] Optionally, the transceiver 1340 is further con-
figured to receive first control information sent by the at
least one synchronization source.
[0284] Accordingly, the processor 1310 is specifically
configured to:

determine a type of the at least one synchronization
source according to the first control information; and
determine the synchronization reference source ac-
cording to the synchronization information, the first
synchronization signal, and the type of the at least
one synchronization source.

[0285] Optionally, the transceiver 1340 is further con-
figured to receive first control information sent by the at
least one synchronization source, where the first control
information includes at least one of the following infor-
mation: auxiliary indication information of a synchroniza-
tion source type, indication information of a synchroniza-
tion signal sending cycle, indication information indicat-
ing whether a synchronization signal is sent, indication
information indicating whether a synchronization signal
is valid, indication information of a time-frequency loca-
tion at which a synchronization signal is sent, or indication
information of a hop count of a synchronization source.
[0286] Optionally, the first synchronization signal in-
cludes a second synchronization signal and/or a third
synchronization signal, and the processor 1310 is spe-
cifically configured to determine the type of the at least
one synchronization source according to a sequence of
the second synchronization signal and/or a sequence of

the third synchronization signal, and the first control in-
formation.
[0287] Optionally, the transceiver 1340 is further con-
figured to: before receiving the synchronization informa-
tion, send information about the at least one synchroni-
zation source to the base station, so that the base station
determines the synchronization information according to
the information about the at least one synchronization
source.
[0288] Optionally, the transceiver 1340 is further con-
figured to send a fourth synchronization signal and/or
second control information according to the synchroni-
zation reference source, where the fourth synchroniza-
tion signal and/or the second control information are/is
used to indicate a type of the synchronization reference
source.
[0289] Optionally, the processor 1310 is further con-
figured to determine a timing offset between a timing ref-
erence of the synchronization reference source and a
timing reference of a synchronization reference source
in another link; and the transceiver 1340 is further con-
figured to perform communication according to the timing
reference of the synchronization reference source and
the timing offset determined by the processor 1310.
[0290] Optionally, the transceiver 1340 is further con-
figured to receive timing offset indication information sent
by the base station, where the timing offset indication is
used to indicate the timing offset; and the processor 1310
is specifically configured to determine the timing offset
according to the timing offset indication information re-
ceived by the transceiver 1340.
[0291] Optionally, the processor 1310 is further con-
figured to obtain the timing reference of the synchroni-
zation reference source in the another link; and the proc-
essor 1310 is specifically configured to determine the
timing offset according to the timing reference of the syn-
chronization reference source and the timing reference
of the synchronization reference source in the another
link.
[0292] It should be understood that the user equipment
1300 according to this embodiment of the present inven-
tion may be corresponding to the user equipment in the
synchronization method 300 according to the embodi-
ment of the present invention and the user equipment
1000 according to the embodiment of the present inven-
tion. In addition, the foregoing and other operations
and/or functions of the units/modules in the user equip-
ment 1300 are intended to implement corresponding pro-
cedures of the method 300 in FIG. 3. For brevity, details
are not described herein again.
[0293] In this embodiment of the present invention, the
synchronization information is obtained, and the syn-
chronization reference source is determined according
to the synchronization information and the synchroniza-
tion signal of the at least one synchronization source, so
that synchronization can be implemented.
[0294] FIG. 14 is a schematic block diagram of a base
station 1400 according to another embodiment of the
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present invention. As shown in FIG. 14, the base station
1400 includes a processor 1410, a memory 1420, a bus
system 1430, and a transceiver 1440. The processor
1410, the memory 1420, and the transceiver 1440 are
connected by using the bus system 1430, the memory
1420 is configured to store an instruction, and the proc-
essor 1410 is configured to execute the instruction stored
in the memory 1420.
[0295] The processor 1410 is configured to determine
synchronization information, where the synchronization
information includes at least one of the following infor-
mation: synchronization source selection parameter in-
formation, synchronization source indication information,
or synchronization source priority information.
[0296] The transceiver 1440 is configured to send the
synchronization information to user equipment.
[0297] In this embodiment of the present invention, the
synchronization information is sent to the user equip-
ment, so that the user equipment can determine a syn-
chronization reference source according to the synchro-
nization information. In this way, synchronization can be
implemented, and optimum communication performance
is ensured.
[0298] It should be understood that, in this embodiment
of the present invention, the processor 1410 may be a
CPU, or the processor 1410 may be another general-
purpose processor, a DSP, an ASIC, an FPGA or another
programmable logic device, a discrete gate or a transistor
logic device, a discrete hardware component, or the like.
The general-purpose processor may be a microproces-
sor, or the processor may be any conventional processor
or the like.
[0299] The memory 1420 may include a read-only
memory and a random access memory, and provide an
instruction and data for the processor 1410. A part of the
memory 1420 may further include a non-volatile random
access memory. For example, the memory 1420 may
further store device type information.
[0300] In addition to a data bus, the bus system 1430
may include a power bus, a control bus, a status signal
bus, and the like. However, for clear description, various
types of buses in the figure are marked as the bus system
1430.
[0301] In an implementation process, steps in the fore-
going methods can be implemented by using a hardware
integrated logical circuit in the processor 1410, or by us-
ing instructions in a form of software. The steps in 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 a processor and a software
module. The 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 pro-
grammable read-only memory, an electrically erasable
programmable memory, or a register. The storage me-
dium is located in the memory 1420, and the processor
1410 reads information from the memory 1420 and com-

pletes the steps in the foregoing methods in combination
with hardware in the processor. To avoid repetition, de-
tails are not described herein again.
[0302] Optionally, the transceiver 1440 is further con-
figured to send control information to the user equipment,
where the control information is used to indicate a type
and/or an identifier of a synchronization reference
source.
[0303] Optionally, the transceiver 1440 is further con-
figured to send control information to the user equipment,
where the control information includes at least one of the
following information: auxiliary indication information of
a synchronization source type, indication information of
a synchronization signal sending cycle, indication infor-
mation indicating whether a synchronization signal is val-
id, indication information indicating whether a synchro-
nization signal is sent, indication information of a time-
frequency location at which a synchronization signal is
sent, or indication information of a hop count of a syn-
chronization source.
[0304] Optionally, the transceiver 1440 is further con-
figured to: before sending the synchronization informa-
tion to the user equipment, receive information about at
least one synchronization source, where the information
is sent by the user equipment; and the processor 1410
is configured to determine the synchronization informa-
tion according to the information about the at least one
synchronization source received by the transceiver 1440.
[0305] Optionally, the transceiver 1440 is further con-
figured to send timing offset indication information to the
user equipment, where the timing offset indication infor-
mation is used to indicate a timing offset between a timing
reference of the synchronization reference source of the
user equipment and a timing reference of a synchroni-
zation reference source in another link.
[0306] It should be understood that the base station
1400 according to this embodiment of the present inven-
tion may be corresponding to the base station in the syn-
chronization method 800 according to the embodiment
of the present invention and the base station 1100 ac-
cording to the embodiment of the present invention. In
addition, the foregoing and other operations and/or func-
tions of the units/modules in the base station 1400 are
intended to implement corresponding procedures of the
method 800 in FIG. 8. For brevity, details are not de-
scribed herein again.
[0307] In this embodiment of the present invention, the
synchronization information is sent to the user equip-
ment, so that the user equipment can determine the syn-
chronization reference source according to the synchro-
nization information. In this way, synchronization can be
implemented, and optimum communication performance
is ensured.
[0308] FIG. 15 is a schematic block diagram of user
equipment 1500 according to another embodiment of the
present invention. As shown in FIG. 15, the user equip-
ment 1500 includes a processor 1510, a memory 1520,
a bus system 1530, and a transmitter 1540. The proces-
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sor 1510, the memory 1520, and the transmitter 1540
are connected by using the bus system 1530, the memory
1520 is configured to store an instruction, and the proc-
essor 1510 is configured to execute the instruction stored
in the memory 1520.
[0309] The processor 1510 is configured to determine
a synchronization reference source, where a type of the
synchronization reference source is any one of a global
navigation satellite system, a base station, or user equip-
ment.
[0310] The transmitter 1540 is configured to send a
synchronization signal according to the synchronization
reference source, where the synchronization signal in-
cludes a first synchronization signal and/or a second syn-
chronization signal, and a sequence of the first synchro-
nization signal and/or a sequence of the second synchro-
nization signal are/is used to indicate the type of the syn-
chronization reference source.
[0311] In this embodiment of the present invention,
when the type of the synchronization reference source
of the UE is any one of the GNSS, the base station, or
the UE, the synchronization signal sent by the user equip-
ment can indicate the type of the synchronization refer-
ence source, so that another user equipment can deter-
mine the type of the synchronization reference source
according to the synchronization signal. In this way, syn-
chronization can be implemented, and optimum commu-
nication performance is ensured.
[0312] It should be understood that, in this embodiment
of the present invention, the processor 1510 may be a
CPU, or the processor 1510 may be another general-
purpose processor, a DSP, an ASIC, an FPGA or another
programmable logic device, a discrete gate or a transistor
logic device, a discrete hardware component, or the like.
The general-purpose processor may be a microproces-
sor, or the processor may be any conventional processor
or the like.
[0313] The memory 1520 may include a read-only
memory and a random access memory, and provide an
instruction and data for the processor 1510. A part of the
memory 1520 may further include a non-volatile random
access memory. For example, the memory 1520 may
further store device type information.
[0314] In addition to a data bus, the bus system 1530
may include a power bus, a control bus, a status signal
bus, and the like. However, for clear description, various
types of buses in the figure are marked as the bus system
1530.
[0315] In an implementation process, steps in the fore-
going methods can be implemented by using a hardware
integrated logical circuit in the processor 1510, or by us-
ing instructions in a form of software. The steps in 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 a processor and a software
module. The 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 pro-
grammable read-only memory, an electrically erasable
programmable memory, or a register. The storage me-
dium is located in the memory 1520, and the processor
1510 reads information from the memory 1520 and com-
pletes the steps in the foregoing methods in combination
with hardware in the processor. To avoid repetition, de-
tails are not described herein again.
[0316] At least one sequence of the first synchroniza-
tion signal is used to indicate the type of the synchroni-
zation reference source; or
the first synchronization signal occupies a first symbol
and a second symbol, and at least one combination of a
sequence used by the first symbol or a sequence used
by the second symbol is used to indicate the type of the
synchronization reference source; or
a sequence set of the second synchronization signal in-
cludes at least two sequence subsets, and at least one
of the at least two sequence subsets is used to indicate
the type of the synchronization reference source; or
the second synchronization signal includes a third sym-
bol and a fourth symbol, and at least one combination of
a sequence used by the third symbol or a sequence used
by the fourth symbol is used to indicate the type of the
synchronization reference source; or
the first synchronization signal occupies a first symbol
and a second symbol, the second synchronization signal
occupies a third symbol and a fourth symbol, and at least
one combination of a sequence used by the first symbol,
a sequence used by the second symbol, a sequence
used by the third symbol, or a sequence used by the
fourth symbol is used to indicate the type of the synchro-
nization reference source.
[0317] Optionally, the transmitter 1540 is further con-
figured to send control information, where the sequence
of the first synchronization signal and/or the sequence
of the second synchronization signal, and the control in-
formation are used to indicate the type of the synchroni-
zation reference source.
[0318] Optionally, the transmitter 1540 is further con-
figured to send control information, where the control in-
formation includes at least one of the following informa-
tion: auxiliary indication information of a synchronization
source type, indication information of a synchronization
signal sending cycle, indication information indicating
whether a synchronization signal is valid, indication in-
formation indicating whether a synchronization signal is
sent, indication information of a time-frequency location
at which a synchronization signal is sent, or indication
information of a hop count of a synchronization source.
[0319] It should be understood that the user equipment
1500 according to this embodiment of the present inven-
tion may be corresponding to the user equipment in the
synchronization method 900 according to the embodi-
ment of the present invention and the user equipment
1200 according to the embodiment of the present inven-
tion. In addition, the foregoing and other operations
and/or functions of the units/modules in the user equip-
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ment 1500 are intended to implement corresponding pro-
cedures of the method 900 in FIG. 9. For brevity, details
are not described herein again.
[0320] In this embodiment of the present invention,
when the type of the synchronization reference source
of the UE is any one of the GNSS, the base station, or
the UE, the synchronization signal sent by the user equip-
ment can indicate the type of the synchronization refer-
ence source, so that another user equipment can deter-
mine the type of the synchronization reference source
according to the synchronization signal. In this way, syn-
chronization can be implemented, and optimum commu-
nication performance is ensured.
[0321] It should be understood that, the term "and/or"
in the embodiments of the present invention describes
only an association relationship for describing associated
objects and represents that three relationships may exist.
For example, A and/or B may represent 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 as-
sociated objects.
[0322] 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 hard-
ware, computer software, or a combination thereof. To
clearly describe the interchangeability between the hard-
ware and the software, the foregoing has generally de-
scribed compositions and steps of each example accord-
ing to functions. Whether the functions are performed by
hardware or software depends on particular applications
and design constraint conditions of the technical solu-
tions. A person skilled in the art may use different meth-
ods to implement the described functions for each par-
ticular application, but it should not be considered that
the implementation goes beyond the scope of the present
invention.
[0323] 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 unit, reference may be made
to a corresponding process in the foregoing method em-
bodiments, and details are not described herein again.
[0324] 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-
bodiment 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 in-
tegrated 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, indirect couplings or communication
connections between the apparatuses or units, or elec-

trical connections, mechanical connections, or connec-
tions in other forms.
[0325] 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 solutions of the embodiments of the present inven-
tion.
[0326] 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 phys-
ically, or two or more units may be integrated into one
unit. The integrated unit may be implemented in a form
of hardware, or may be implemented in a form of a soft-
ware functional unit.
[0327] With descriptions of the foregoing embodi-
ments, a person skilled in the art may clearly understand
that the present invention may be implemented by hard-
ware, firmware, or a combination thereof. When the
present invention is implemented by software, the fore-
going functions may be stored in a computer-readable
medium or transmitted as one or more instructions or
code in the computer-readable medium. The computer-
readable medium includes a computer storage medium
and a communications medium, and the communications
medium includes any medium that enables a computer
program to be transmitted from one place to another. The
storage medium may be any available medium accessi-
ble to a computer. The following provides an example
but does not impose a limitation: The computer-readable
medium may include a RAM, a ROM, an EEPROM, a
CD-ROM, or another optical disc storage or disk storage
medium, or another magnetic storage device, or any oth-
er medium that can carry or store expected program code
in a form of an instruction or a data structure and can be
accessed by a computer. In addition, any connection may
be appropriately defined as a computer-readable medi-
um. For example, if software is transmitted from a web-
site, a server, or another remote source by using a coaxial
cable, an optical fiber/cable, a twisted pair, a digital sub-
scriber line (English: Digital Subscriber Line, DSL for
short), or wireless technologies such as infrared ray, ra-
dio, and microwave, the coaxial cable, optical fiber/cable,
twisted pair, DSL, or wireless technologies such as in-
frared ray, radio and microwave are included in a defini-
tion of a medium to which they belong. For example, a
disk (Disk) and a disc (disc) used in the present invention
includes a compact disc (CD), a laser disc, an optical
disc, a digital versatile disc (DVD), a floppy disk, and a
Blu-ray disc. The disk generally copies data by using a
magnetic means, and the disc copies data optically by
using a laser. The foregoing combination should also be
included in the protection scope of the computer-reada-
ble medium.
[0328] In summary, what is described above is merely
example embodiments of the technical solutions of the
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present invention, but is not intended to limit the protec-
tion scope of the present invention. Any modification,
equivalent replacement, or improvement made without
departing from the spirit and principle of the present in-
vention shall fall within the protection scope of the present
invention.

Claims

1. A synchronization method, comprising:

obtaining, by user equipment, synchronization
information, wherein the synchronization infor-
mation comprises at least one of the following
information: synchronization source selection
parameter information, synchronization source
indication information, or synchronization
source priority information;
receiving, by the user equipment, a first synchro-
nization signal sent by at least one synchroni-
zation source; and
determining, by the user equipment, a synchro-
nization reference source according to the syn-
chronization information and the first synchroni-
zation signal.

2. The method according to claim 1, wherein the deter-
mining, by the user equipment, a synchronization
reference source according to the synchronization
information and the first synchronization signal com-
prises:
selecting, by the user equipment from the at least
one synchronization source, a synchronization
source that satisfies the selection parameter infor-
mation as the synchronization reference source ac-
cording to the first synchronization signal.

3. The method according to claim 1, wherein the syn-
chronization source indication information is used to
indicate a first synchronization source, and the de-
termining, by the user equipment, a synchronization
reference source according to the synchronization
information and the first synchronization signal com-
prises:
selecting, by the user equipment, the first synchro-
nization source as the synchronization reference
source according to the first synchronization signal.

4. The method according to claim 1, wherein the deter-
mining, by the user equipment, a synchronization
reference source according to the synchronization
configuration information and the first synchroniza-
tion signal comprises:
selecting, by the user equipment from the at least
one synchronization source, a synchronization
source with a highest priority as the synchronization
reference source according to the priority informa-

tion and the first synchronization signal.

5. The method according to claim 1, wherein the syn-
chronization source indication information is used to
indicate a first synchronization source, and the de-
termining, by the user equipment, a synchronization
reference source according to the synchronization
information and the first synchronization signal com-
prises:

determining, by the user equipment according
to the first synchronization signal, that the at
least one synchronization source comprises the
first synchronization source; and
if the first synchronization source satisfies a pre-
defined condition, selecting, by the user equip-
ment, the first synchronization source as the
synchronization reference source; or if a signal
of the first synchronization source does not sat-
isfy a predefined condition, selecting, by the user
equipment from the at least one synchronization
source except the first synchronization source,
a second synchronization source with a highest
priority as the synchronization reference source
according to the priority information.

6. The method according to any one of claims 1 to 5,
wherein the first synchronization signal comprises a
second synchronization signal and/or a third syn-
chronization signal, and the determining, by the user
equipment, a synchronization reference source ac-
cording to the synchronization information and the
first synchronization signal comprises:

determining, by the user equipment, a type of
the at least one synchronization source accord-
ing to a sequence of the second synchronization
signal and/or a sequence of the third synchro-
nization signal; and
determining, by the user equipment, the syn-
chronization reference source according to the
synchronization information and the type of the
at least one synchronization source.

7. The method according to claim 6, wherein
a first sequence, a second sequence, and a third
sequence of the second synchronization signal are
used to indicate different synchronization source
types, and the first sequence, the second sequence,
and the third sequence are different from each other;
or
the second synchronization signal occupies a first
symbol and a second symbol, and multiple combi-
nations of a sequence used by the first symbol or a
sequence used by the second symbol are used to
indicate different synchronization source types; or
a sequence set of the third synchronization signal
comprises multiple sequence subsets, and the mul-
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tiple sequence subsets are used to indicate different
synchronization source types; or
the third synchronization signal occupies a third sym-
bol and a fourth symbol, and multiple combinations
of a sequence used by the third symbol or a se-
quence used by the fourth symbol are used to indi-
cate different synchronization source types; or
the second synchronization signal occupies a first
symbol and a second symbol, the third synchroniza-
tion signal occupies a third symbol and a fourth sym-
bol, and multiple combinations of a sequence used
by the first symbol, a sequence used by the second
symbol, a sequence used by the third symbol, or a
sequence used by the fourth symbol are used to in-
dicate different synchronization source types.

8. The method according to any one of claims 1 to 5,
wherein the method further comprises:

receiving, by the user equipment, first control
information sent by the at least one synchroni-
zation source; and
the determining, by the user equipment, a syn-
chronization reference source according to the
synchronization information and the first syn-
chronization signal comprises:

determining, by the user equipment, a type
of the at least one synchronization source
according to the first control information;
and
determining, by the user equipment, the
synchronization reference source accord-
ing to the synchronization information, the
first synchronization signal, and the type of
the at least one synchronization source.

9. The method according to any one of claims 1 to 7,
further comprising:
receiving, by the user equipment, first control infor-
mation sent by the at least one synchronization
source, wherein the first control information compris-
es at least one of the following information: auxiliary
indication information of a synchronization source
type, indication information of a synchronization sig-
nal sending cycle, indication information indicating
whether a synchronization signal is sent, indication
information indicating whether a synchronization sig-
nal is valid, indication information of a time-frequency
location at which a synchronization signal is sent, or
indication information of a hop count of a synchroni-
zation source.

10. The method according to claim 8, wherein the first
synchronization signal comprises a second synchro-
nization signal and/or a third synchronization signal,
and the determining, by the user equipment, a type
of the at least one synchronization source according

to the first control information comprises:
determining, by the user equipment, the type of the
at least one synchronization source according to a
sequence of the second synchronization signal
and/or a sequence of the third synchronization sig-
nal, and the first control information.

11. The method according to any one of claims 1 to 10,
wherein the obtaining, by a receive end, synchroni-
zation information comprises:
receiving, by the user equipment, the synchroniza-
tion information sent by a base station.

12. The method according to claim 11, wherein before
the user equipment receives the synchronization in-
formation, the method further comprises:
sending, by the user equipment, information about
the at least one synchronization source to the base
station, so that the base station determines the syn-
chronization information according to the information
about the at least one synchronization source.

13. The method according to any one of claims 1 to 12,
further comprising:
sending, by the user equipment, a fourth synchroni-
zation signal and/or second control information ac-
cording to the synchronization reference source,
wherein the fourth synchronization signal and/or the
second control information are/is used to indicate a
type of the synchronization reference source.

14. The method according to any one of claims 1 to 13,
further comprising:

determining, by the user equipment, a timing off-
set between a timing reference of the synchro-
nization reference source and a timing reference
of a synchronization reference source in another
link; and
performing, by the user equipment, communi-
cation according to the timing reference of the
synchronization reference source and the timing
offset.

15. The method according to claim 14, wherein the de-
termining, by the user equipment, a timing offset be-
tween a timing reference of the synchronization ref-
erence source and a timing reference of a synchro-
nization reference source in another link comprises:

receiving, by the user equipment, timing offset
indication information sent by the base station,
wherein the timing offset indication is used to
indicate the timing offset; and
determining, by the user equipment, the timing
offset according to the timing offset indication
information.
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16. The method according to claim 14, wherein the de-
termining, by the user equipment, a timing offset be-
tween a timing reference of the synchronization ref-
erence source and a timing reference of a synchro-
nization reference source in another link comprises:

obtaining, by the user equipment, the timing ref-
erence of the synchronization reference source
in the another link; and
determining, by the user equipment, the timing
offset according to the timing reference of the
synchronization reference source and the timing
reference of the synchronization reference
source in the another link.

17. A synchronization method, comprising:

determining, by a base station, synchronization
information, wherein the synchronization infor-
mation comprises at least one of the following
information: synchronization source selection
parameter information, synchronization source
indication information, or synchronization
source priority information; and
sending, by the base station, the synchroniza-
tion information to user equipment.

18. The method according to claim 17, further compris-
ing:
sending, by the base station, control information to
the user equipment, wherein the control information
is used to indicate a type and/or an identifier of the
synchronization reference source.

19. The method according to claim 17, further compris-
ing:
sending, by the base station, control information to
the user equipment, wherein the control information
comprises at least one of the following information:
auxiliary indication information of a synchronization
source type, indication information of a synchroniza-
tion signal sending cycle, indication information in-
dicating whether a synchronization signal is valid,
indication information indicating whether a synchro-
nization signal is sent, indication information of a
time-frequency location at which a synchronization
signal is sent, or indication information of a hop count
of a synchronization source.

20. The method according to any one of claims 17 to 19,
wherein the determining, by a base station, synchro-
nization information comprises:

receiving, by the base station, information about
at least one synchronization source, wherein the
information is sent by the user equipment; and
determining, by the base station, the synchroni-
zation information according to the information

about the at least one synchronization source.

21. The method according to any one of claims 17 to 20,
further comprising:
sending, by the base station, timing offset indication
information to the user equipment, wherein the tim-
ing offset indication information is used to indicate a
timing offset between a timing reference of the syn-
chronization reference source of the user equipment
and a timing reference of a synchronization refer-
ence source in another link.

22. A synchronization method, comprising:

determining, by user equipment, a synchroniza-
tion reference source, wherein a type of the syn-
chronization reference source is any one of a
global navigation satellite system, a base sta-
tion, or user equipment; and
sending, by the user equipment, a synchroniza-
tion signal according to the synchronization ref-
erence source, wherein the synchronization sig-
nal comprises a first synchronization signal
and/or a second synchronization signal, and a
sequence of the first synchronization signal
and/or a sequence of the second synchroniza-
tion signal are/is used to indicate the type of the
synchronization reference source.

23. The method according to claim 22, wherein
at least one sequence of the first synchronization
signal is used to indicate the type of the synchroni-
zation reference source; or
the first synchronization signal occupies a first sym-
bol and a second symbol, and at least one combi-
nation of a sequence used by the first symbol or a
sequence used by the second symbol is used to in-
dicate the type of the synchronization reference
source; or
a sequence set of the second synchronization signal
comprises at least two sequence subsets, and at
least one of the at least two sequence subsets is
used to indicate the type of the synchronization ref-
erence source; or
the second synchronization signal comprises a third
symbol and a fourth symbol, and at least one com-
bination of a sequence used by the third symbol or
a sequence used by the fourth symbol is used to
indicate the type of the synchronization reference
source; or
the first synchronization signal occupies a first sym-
bol and a second symbol, the second synchroniza-
tion signal occupies a third symbol and a fourth sym-
bol, and at least one combination of a sequence used
by the first symbol, a sequence used by the second
symbol, a sequence used by the third symbol, or a
sequence used by the fourth symbol is used to indi-
cate the type of the synchronization reference
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source.

24. The method according to claim 22 or 23, further com-
prising:
sending, by the user equipment, control information,
wherein the sequence of the first synchronization
signal and/or the sequence of the second synchro-
nization signal, and the control information are used
to indicate the type of the synchronization reference
source.

25. The method according to claim 22 or 23, further com-
prising:
sending, by the user equipment, control information,
wherein the control information comprises at least
one of the following information: auxiliary indication
information of a synchronization source type, indica-
tion information of a synchronization signal sending
cycle, indication information indicating whether a
synchronization signal is valid, indication information
indicating whether a synchronization signal is sent,
indication information of a time-frequency location
at which a synchronization signal is sent, or indica-
tion information of a hop count of a synchronization
source.

26. User equipment, comprising:

an obtaining unit, configured to obtain synchro-
nization information, wherein the synchroniza-
tion information comprises at least one of the
following information: synchronization source
selection parameter information, synchroniza-
tion source indication information, or synchroni-
zation source priority information;
a transceiver unit, configured to receive a first
synchronization signal sent by at least one syn-
chronization source; and
a determining unit, configured to determine a
synchronization reference source according to
the synchronization information obtained by the
obtaining unit and the first synchronization sig-
nal received by the transceiver unit.

27. The user equipment according to claim 26, wherein
the determining unit is specifically configured to se-
lect, from the at least one synchronization source, a
synchronization source that satisfies the selection
parameter information as the synchronization refer-
ence source according to the first synchronization
signal.

28. The user equipment according to claim 26, wherein
the synchronization source indication information is
used to indicate a first synchronization source; and
the determining unit is specifically configured to se-
lect the first synchronization source as the synchro-
nization reference source according to the first syn-

chronization signal.

29. The user equipment according to claim 26, wherein
the determining unit is specifically configured to se-
lect, from the at least one synchronization source, a
synchronization source with a highest priority as the
synchronization reference source according to the
priority information and the first synchronization sig-
nal.

30. The user equipment according to claim 26, wherein
the synchronization source indication information is
used to indicate a first synchronization source, and
the determining unit is specifically configured to:

determine, according to the first synchronization
signal, that the at least one synchronization
source comprises the first synchronization
source; and
if the first synchronization source satisfies a pre-
defined condition, select the first synchroniza-
tion source as the synchronization reference
source; or if a signal of the first synchronization
source does not satisfy a predefined condition,
select, from the at least one synchronization
source except the first synchronization source,
a second synchronization source with a highest
priority as the synchronization reference source
according to the priority information.

31. The user equipment according to any one of claims
26 to 30, wherein the first synchronization signal
comprises a second synchronization signal and/or a
third synchronization signal; and
the determining unit is specifically configured to:

determine a type of the at least one synchroni-
zation source according to a sequence of the
second synchronization signal and/or a se-
quence of the third synchronization signal; and
determine the synchronization reference source
according to the synchronization information
and the type of the at least one synchronization
source.

32. The user equipment according to claim 31, wherein
a first sequence, a second sequence, and a third
sequence of the second synchronization signal are
used to indicate different synchronization source
types, and the first sequence, the second sequence,
and the third sequence are different from each other;
or
the second synchronization signal occupies a first
symbol and a second symbol, and multiple combi-
nations of a sequence used by the first symbol or a
sequence used by the second symbol are used to
indicate different synchronization source types; or
a sequence set of the third synchronization signal
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comprises multiple sequence subsets, and the mul-
tiple sequence subsets are used to indicate different
synchronization source types; or
the third synchronization signal occupies a third sym-
bol and a fourth symbol, and multiple combinations
of a sequence used by the third symbol or a se-
quence used by the fourth symbol are used to indi-
cate different synchronization source types; or
the second synchronization signal occupies a first
symbol and a second symbol, the third synchroniza-
tion signal occupies a third symbol and a fourth sym-
bol, and multiple combinations of a sequence used
by the first symbol, a sequence used by the second
symbol, a sequence used by the third symbol, or a
sequence used by the fourth symbol are used to in-
dicate different synchronization source types.

33. The user equipment according to any one of claims
26 to 30, wherein the transceiver unit is further con-
figured to receive first control information sent by the
at least one synchronization source; and
the determining unit is specifically configured to:

determine a type of the at least one synchroni-
zation source according to the first control infor-
mation; and
determine the synchronization reference source
according to the synchronization information,
the first synchronization signal, and the type of
the at least one synchronization source.

34. The user equipment according to any one of claims
26 to 32, wherein the transceiver unit is further con-
figured to receive first control information sent by the
at least one synchronization source, wherein the first
control information comprises at least one of the fol-
lowing information: auxiliary indication information
of a synchronization source type, indication informa-
tion of a synchronization signal sending cycle, indi-
cation information indicating whether a synchroniza-
tion signal is sent, indication information indicating
whether a synchronization signal is valid, indication
information of a time-frequency location at which a
synchronization signal is sent, or indication informa-
tion of a hop count of a synchronization source.

35. The user equipment according to claim 33, wherein
the first synchronization signal comprises a second
synchronization signal and/or a third synchronization
signal; and
the determining unit is specifically configured to de-
termine the type of the at least one synchronization
source according to a sequence of the second syn-
chronization signal and/or a sequence of the third
synchronization signal, and the first control informa-
tion.

36. The user equipment according to any one of claims

26 to 35, wherein the obtaining unit is specifically
configured to receive the synchronization informa-
tion sent by a base station.

37. The user equipment according to claim 36, wherein
the transceiver unit is further configured to: before
the obtaining unit receives the synchronization infor-
mation, send information about the at least one syn-
chronization source to the base station, so that the
base station determines the synchronization infor-
mation according to the information about the at least
one synchronization source.

38. The user equipment according to any one of claims
26 to 37, wherein the transceiver unit is further con-
figured to send a fourth synchronization signal and/or
second control information according to the synchro-
nization reference source, wherein the fourth syn-
chronization signal and/or the second control infor-
mation are/is used to indicate a type of the synchro-
nization reference source.

39. The user equipment according to any one of claims
26 to 38, wherein
the determining unit is further configured to deter-
mine a timing offset between a timing reference of
the synchronization reference source and a timing
reference of a synchronization reference source in
another link; and
the transceiver unit is further configured to perform
communication according to the timing reference of
the synchronization reference source and the timing
offset determined by the determining unit.

40. The user equipment according to claim 39, wherein
the transceiver unit is further configured to receive
timing offset indication information sent by the base
station, wherein the timing offset indication is used
to indicate the timing offset; and
the determining unit is specifically configured to de-
termine the timing offset according to the timing off-
set indication information received by the transceiver
unit.

41. The user equipment according to claim 39, wherein
the obtaining unit is further configured to obtain the
timing reference of the synchronization reference
source in the another link; and
the determining unit is specifically configured to de-
termine the timing offset according to the timing ref-
erence of the synchronization reference source and
the timing reference of the synchronization reference
source in the another link.

42. Abase station, comprising:

a determining unit, configured to determine syn-
chronization information, wherein the synchro-
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nization information comprises at least one of
the following information: synchronization
source selection parameter information, syn-
chronization source indication information, or
synchronization source priority information; and
a sending unit, configured to send the synchro-
nization information to user equipment.

43. The base station according to claim 42, wherein the
sending unit is further configured to send control in-
formation to the user equipment, wherein the control
information is used to indicate a type and/or an iden-
tifier of the synchronization reference source.

44. The base station according to claim 42, further com-
prising:
sending, by the base station, control information to
the user equipment, wherein the control information
comprises at least one of the following information:
auxiliary indication information of a synchronization
source type, indication information of a synchroniza-
tion signal sending cycle, indication information in-
dicating whether a synchronization signal is valid,
indication information indicating whether a synchro-
nization signal is sent, indication information of a
time-frequency location at which a synchronization
signal is sent, or indication information of a hop count
of a synchronization source.

45. The base station according to any one of claims 42
to 44, further comprising:

a receiving unit, configured to: before the send-
ing unit sends the synchronization information
to the user equipment, receive information about
at least one synchronization source, wherein the
information is sent by the user equipment,
wherein
the determining unit is specifically configured to
determine the synchronization information ac-
cording to the information about the at least one
synchronization source received by the receiv-
ing unit.

46. The base station according to any one of claims 42
to 45, wherein
the sending unit is further configured to send timing
offset indication information to the user equipment,
wherein the timing offset indication information is
used to indicate a timing offset between a timing ref-
erence of the synchronization reference source of
the user equipment and a timing reference of a syn-
chronization reference source in another link.

47. User equipment, comprising:

a determining unit, configured to determine a
synchronization reference source, wherein a

type of the synchronization reference source is
any one of a global navigation satellite system,
a base station, or user equipment; and
a sending unit, configured to send a synchroni-
zation signal according to the synchronization
reference source, wherein the synchronization
signal comprises a first synchronization signal
and/or a second synchronization signal, and a
sequence of the first synchronization signal
and/or a sequence of the second synchroniza-
tion signal are/is used to indicate the type of the
synchronization reference source.

48. The user equipment according to claim 47, wherein
at least one sequence of the first synchronization
signal is used to indicate the type of the synchroni-
zation reference source; or
the first synchronization signal occupies a first sym-
bol and a second symbol, and at least one combi-
nation of a sequence used by the first symbol or a
sequence used by the second symbol is used to in-
dicate the type of the synchronization reference
source; or
a sequence set of the second synchronization signal
comprises at least two sequence subsets, and at
least one of the at least two sequence subsets is
used to indicate the type of the synchronization ref-
erence source; or
the second synchronization signal comprises a third
symbol and a fourth symbol, and at least one com-
bination of a sequence used by the third symbol or
a sequence used by the fourth symbol is used to
indicate the type of the synchronization reference
source; or
the first synchronization signal occupies a first sym-
bol and a second symbol, the second synchroniza-
tion signal occupies a third symbol and a fourth sym-
bol, and at least one combination of a sequence used
by the first symbol, a sequence used by the second
symbol, a sequence used by the third symbol, or a
sequence used by the fourth symbol is used to indi-
cate the type of the synchronization reference
source.

49. The user equipment according to claim 47 or 48,
wherein the sending unit is further configured to send
control information, wherein the sequence of the first
synchronization signal and/or the sequence of the
second synchronization signal, and the control infor-
mation are used to indicate the type of the synchro-
nization reference source.

50. The user equipment according to claim 47 or 48,
wherein the sending unit is further configured to send
control information, wherein the control information
comprises at least one of the following information:
auxiliary indication information of a synchronization
source type, indication information of a synchroniza-
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tion signal sending cycle, indication information in-
dicating whether a synchronization signal is valid,
indication information indicating whether a synchro-
nization signal is sent, indication information of a
time-frequency location at which a synchronization
signal is sent, or indication information of a hop count
of a synchronization source.
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