TIMING METHOD FOR SYNCHRONIZATION SIGNAL BLOCK, AND RELATED
PRODUCT

TECHNICAL FIELD
[0001] The present disclosure relates to the field of communication technologies, and
more particularly, to a method for determining timing of a synchronization signal block, and

related product.

BACKGROUND

[0002] A synchronization signal is a signal providing the same time reference to
machine equipment that needs to process information synchronously. A Multi-beam system of
new radio (NR)/5G covers an entire cell with different beams. Each beam corresponds to one
synchronization signal block (SS block), wherein the SS block at least includes a primary
synchronization signal (PSS), a secondary synchronization signal (SSS), and a physical
broadcast channel (PBCH). The PBCH also contains a demodulation reference signal
(DMRS) for demodulation.

[0003] Currently, in the discussion of the NR, an index of the SS block is carried in
the PBCH. After user equipment (UE) detects one SS block and successfully demodulates the
PBCH, the UE can obtain the index of the SS block. However, in some scenarios, even if the
UE knows the index of the SS block, the UE still likely cannot know timing of the SS block
at a symbol level and timing of the SS block at a subframe (SF) level. The UE needs to first
obtain accurate timing (such as the timing at the symbol level and the timing at the SF level)
to search for a cell. Therefore, how to obtain the accurate timing of the SS block for the UE is

a technical problem to be solved.

SUMMARY

[0004] Embodiments of the present disclosure provide a method for determining
timing of a synchronization signal block, and related product, which are employed to achieve

accurate timing for an SS block.



[0005] According to a first aspect, the embodiments of the present disclosure provide
a method for determining timing of a synchronization signal block (SS block), including:
[0006] receiving, by a user equipment (UE), timing information of the SS block sent
by a network equipment; and

[0007] determining, by the UE, timing of the SS block according to the timing
information of the SS block.

[0008] According to a second aspect, the embodiments of the present disclosure
provide a method for determining timing of a synchronization signal block (SS block),
including:

[0009] transmitting timing information of the SS block by a network equipment to a
user equipment (UE), the timing information of the SS block being used to determine timing
of the SS block by the UE.

[0010] According to a third aspect, the embodiments of the present disclosure provide
a user equipment (UE), which includes a processing unit and a communication unit.

[0011] The processing unit is configured to receive, via the communication unit,
timing information of a synchronization signal block (SS block) sent by a network
equipment.

[0012] The processing unit is further configured to determine timing of the SS block
according to the timing information of the SS block.

[0013] According to a fourth aspect, the embodiments of the present disclosure
provide a network equipment, which includes a processing unit and a communication unit.
[0014] The processing unit is configured to transmit timing information of a
synchronization signal block (SS block) to a user equipment (UE) via the communication
unit, wherein the timing information of the SS block is used to determine timing of the SS
block by the UE.

[0015] According to a fifth aspect, the embodiments of the present disclosure provide
a user equipment (UE), which includes: one or more processors, one or more memories, one
or more transceivers, and one or more programs. The one or more programs are stored in the

one or more memories, and are configured to be executed by the one or more processors, and



the one or more programs include instructions for performing steps in the method according
to the first aspect.

[0016] According to a sixth aspect, the embodiments of the present disclosure provide
a network equipment, which includes: one or more processors, one or more memaories, one or
more transceivers, and one or more programs. The one or more programs are stored in the
one or more memories, and are configured to be executed by the one or more processors, and
the one or more programs include instructions for performing steps in the method according
to the second aspect.

[0017] According to a seventh aspect, the embodiments of the present disclosure
provide a computer-readable storage medium, storing a computer program for electronic data
interchange, wherein the computer program enables a computer to perform the method
according to the first aspect.

[0018] According to an eighth aspect, the embodiments of the present disclosure
provide a computer-readable storage medium, storing a computer program for electronic data
interchange, wherein the computer program enables a computer to perform the method
according to the second aspect.

[0019] According to a ninth aspect, the embodiments of the present disclosure
provide a computer program product, which includes a non-transitory computer-readable
storage medium storing a computer program, wherein the computer program is executed,
such that a computer is caused to perform the method according to the first aspect.

[0020] According to a tenth aspect, the embodiments of the present disclosure provide
a computer program product, which includes a non-transitory computer-readable storage
medium storing a computer program, wherein the computer program is executed, such that a
computer is caused to perform the method according to the second aspect.

[0021] In this solution, the UE performs timing on the SS block based on the timing
information sent by the network equipment. Compared with the prior art in which the SS
block is timed only based on an SS block index, this solution can better obtain the accurate
timing of the SS block.

[0022] These and other aspects of the present disclosure may become more readily



apparent from the following description of the embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] To describe the technical solutions of the embodiments of the present
disclosure or the prior art more clearly, the accompanying drawings required for describing
the embodiments or the prior art will be briefly introduced below. Apparently, the
accompanying drawings in the following description are merely some embodiments of the
present disclosure. To those of ordinary skills in the art, other accompanying drawings may
also be derived from these accompanying drawings without creative efforts.

[0024] FIG. 1 is a schematic diagram of a network architecture according to an
embodiment of the present disclosure;

[0025] FIG. 2a is a schematic flow diagram of a method for determining timing of a
synchronization signal block (SS block) according to an embodiment of the present
disclosure;

[0026] FIG. 2b is a schematic diagram of a configuration mode of an SS block
according to an embodiment of the present disclosure;

[0027] FIG. 2c is a schematic diagram of an SS burst set according to an embodiment
of the present disclosure;

[0028] FIG. 3 is a schematic structural diagram of user equipment (UE) according to
an embodiment of the present disclosure;

[0029] FIG. 4 is a schematic structural diagram of a network equipment according to
an embodiment of the present disclosure;

[0030] FIG. 5 is a schematic structural diagram of another UE according to an
embodiment of the present disclosure;

[0031] FIG. 6 is a schematic structural diagram of another network equipment
according to an embodiment of the present disclosure; and

[0032] FIG. 7 is a schematic structural diagram of still another UE according to an

embodiment of the present disclosure.



DETAILED DESCRIPTION

[0033] To make a person skilled in the art better understand the solutions of the
present disclosure, technical solutions in the embodiments of the present disclosure will be
described clearly and completely below with reference to the accompanying drawings in the
embodiments of the present disclosure. Apparently, the described embodiments are some but
not all of the embodiments of the present disclosure. All other embodiments obtained by a
person of ordinary skill in the art based on the embodiments of the present disclosure without
creative efforts shall fall within the protection scope of the present disclosure.

[0034] Detailed descriptions are given below, respectively.

[0035] The terms “first”, “second”, “third”, and “fourth” used in the specification, the
claims and the accompanying drawings of the present disclosure are used for distinguishing
between different objects rather than describing a particular order. Furthermore, the terms
“comprise” and “have” as well as variants thereof are intended to cover non-exclusive
inclusion. For example, processes, methods, systems, products or devices comprising a series
of steps or units are not limited to these listed steps or units. Alternatively, other steps or units
that are not listed are also comprised, or alternatively, other steps or units inherent to these
processes, methods, systems, products or devices are further comprised.

[0036] “Embodiments” herein mean that particular features, structures or
characteristics described in conjunction with the embodiments may be included in at least one
embodiment of the present disclosure. The phrase appearing in various places in the
specification does not necessarily refer to the same embodiment, nor does it refer to an
independent or alternative embodiment that is mutually exclusive with other embodiments. It
is expressly and implicitly understood by those skilled in the art that the embodiments
described herein may be combined with other embodiments.

[0037] The embodiments of the present disclosure are described below with reference
to the accompanying drawings.

[0038] Referring to FIG. 1, a schematic diagram of a network architecture according
to an embodiment of the present disclosure is illustrated. The network architecture as shown

in FIG. 1 includes a network equipment 110 and user equipment (UE) 120. The network



equipment 110 sends timing information of an SS block to the UE 120. After receiving the
timing information of the SS block sent by the network equipment 110, the UE 120
determines timing of the SS block according to the timing information of the SS block. As
can be seen, in this solution, the SS block is timed based on the timing information sent by
the network equipment. Compared with the prior art in which the SS block is timed only
based on an SS block index, this solution can better obtain the accurate timing of the SS
block.

[0039] As a device providing voice and/or data connectivity to a user, user equipment
(UE) may be, for example, a handheld device having wireless connection functions, or a
vehicle-mounted device, and the like. Common UE include, for example, mobile phones,
tablet computers, laptops, palmtops, mobile internet devices (MID), wearable devices such as
smart watches, smart bracelets, pedometers, and the like.

[0040] The network equipment refers to a node device of a network side. For
example, the network equipment may be a radio access network (RAN) device on the access
network side of a cellular network. As a device used for accessing the UE to a radio network,
the RAN device includes but is not limited to: an evolved Node B (eNB), a radio network
controller (RNC), a Node B (NB), a base station controller (BSC), a base transceiver station
(BTS), a home base station (for example, Home evolved NodeB, or Home Node B, HNB), or
a baseband unit (BBU). for another example, the network equipment may also be a node
device in a Wireless Local Area Network (WLAN), such as an access controller (AC), a
gateway, or a WIFI access point (AP), etc.

[0041] The method for determining timing of the synchronization signal block
provided by the embodiment of the present disclosure is described in detail below with
reference to the network architecture as shown in FIG. 1.

[0042] Referring to FIG. 2a, a schematic flow diagram of a method for determining
timing of a synchronization signal block (SS block) according to an embodiment of the
present disclosure is illustrated, wherein the method includes following steps.

[0043] In Step S201, the network equipment transmits timing information of the SS
block to the UE.



[0044] In one example, the timing information of the SS block is provided by the
network equipment in a physical broadcast channel (PBCH) and/or minimal system
information (minimal SI).

[0045] Specifically, the PBCH is a channel that can be first detected when the UE
searches for a cell, and the network equipment provides the timing information of the SS
block in the PBCH, such that the UE can obtain the timing information of the SS block within
the shortest time, which is beneficial for the UE to save energy consumed in searching for the
cell, and also is beneficial for the UE to simplify design of cell search. Otherwise, the UE
necessarily obtains the timing of the SS block by detecting other channels.

[0046] In addition, in an existing 5G/NR system, information indispensable for the
UE to make an initial cell search constitutes the minimal SI. The network equipment provides
the timing information of the SS block to the UE through the minimal SI, which can save
scheduling signaling. In addition, the timing information of the SS block may be obtained
immediately when the UE makes the initial cell search.

[0047] In addition, relatively important partial information in the minimal SI is
transmitted over the PBCH, and the remaining partial information is transmitted by other
channels indicated by the PBCH. For example, the minimal Sl includes information A and
information B, wherein the information A is more important than the information B. The
network equipment transmits the information A over the PBCH, and subsequently, the UE
may obtain the information A by monitoring the PBCH. Additionally, the network equipment
transmits indication information over the PBCH, wherein the indication information is used
for indicating that the information B is transmitted over other channels (channels except the
PBCH). Subsequently, the UE may obtain the indication information by monitoring the
PBCH, and based on the indication information, the UE may learn that specifically in which
channels the information B is transmitted. In addition, the relatively important partial
information in the minimal SI may be determined by the network equipment according to
different functions. For example, in the embodiments of the present disclosure, information
carrying the timing information of the SS block is relatively important. Alternatively, the

relatively important partial information in the minimal SI may be customized by the network



equipment, and the like, which is not limited in the present disclosure.

[0048] In an example, the timing information of the SS block is provided by the
network equipment over dedicated signaling. The dedicated signaling may be, for example,
RRC reconfiguration signaling. As can be seen, accuracy of the timing information of the SS
block may be ensured by transmitting the timing information of the SS block over the
dedicated signaling.

[0049] In Step S202, the UE receives the timing information of the SS block sent by
the network equipment, such that the UE determines timing of the SS block according to the

timing information of the SS block.

[0050] In one example, the timing information of SS block includes at least one of:
[0051] 1) a configuration mode of the SS block;

[0052] 2) an index of the SS block;

[0053] 3) a time domain position of the SS block included in a synchronization signal

burst set (SS burst set);

[0054] 4) a distance between two neighboring SS blocks in time-domain; and
[0055] 5) the number of SS blocks contained in an SS burst set period.
[0056] It is to be noted that when the timing information of the SS block is provided

by the network equipment over the PBCH and the timing information of the SS block
includes at least two types of information among the above five types of information, the
network equipment may broadcast the at least two types of information in the PBCH at the
same moment, or the network equipment does not broadcast the at least two types of
information in the PBCH at the same time, and the like, which is not limited in the present
disclosure.

[0057] In addition, when the timing information of the SS block is provided by the
network equipment in the minimal Sl and the timing information of the SS block includes at
least two types of information among the above five types of information, the network
equipment carries the at least two types of information in one piece of information in the
minimal SI simultaneously, or the network equipment does not carry the at least two types of

information in one piece of information in the minimal SI simultaneously, and the like, which



is not limited in the present disclosure.

[0058] In addition, when the timing information of the SS block is provided by the
network equipment in the minimal SI and the minimal SI and the timing information of the
SS block includes at least two types of information among the above five types of
information, the network equipment carries a portion of the at least two types of information
in the minimal SI, and broadcasts the remaining portion of the at least two types of
information in the PBCH, etc., which is not limited in the present disclosure.

[0059] In an example, the configuration mode of the SS block is predetermined. The
configuration mode of the SS block may be predetermined by the network equipment and the
UE, or may be predetermined in a protocol, which is not limited in the present disclosure.
[0060] In an example, the configuration mode of the SS block is a position
relationship of the SS block in the corresponding SS burst set in the time domain.

[0061] Specifically, as shown in FIG. 2b, within an SS burst set period such as 20ms,
supposing two SS blocks are included in an SS burst set period, possible configuration modes
of the two SS blocks are limited. As shown in FIG. 2b, it is supposed that two SS blocks are
included in an SS burst set period, and there are two configuration modes, i.e., a
configuration mode 1 and a configuration mode 2. As shown in FIG. 2b, the position
relationship of the SS block in the corresponding SS burst set in the time domain in the
configuration mode 1 includes: a starting position of the SS block #1 coincides with a starting
position of the SS burst set, and there are X OFDM symbols from a starting position of the
SS block #2 to a termination position of the SS block #1, etc. The position relationship of the
SS block in the corresponding SS burst set in the time domain in the configuration mode 2
includes: there are Y OFDM symbols from the starting position of the SS block #1 to the
starting position of the SS burst set, and there are Z OFDM symbols from the starting
position of the SS block #2 to the termination position of the SS block #1, etc.

[0062] It is to be noted that the above position relationship of the SS block in the
corresponding SS burst set in the time domain is only an example, and a specific presentation
manner of the position relationship of the SS block in the corresponding SS burst set in the

time domain is not limited in the present disclosure.



[0063] For example, supposing two SS blocks are included in an SS burst set period
such as 20ms, the configuration mode of the SS block is the configuration mode 1 as shown
in FIG. 2b, wherein the index of the SS block is denoted as SS Block #1, and the
configuration mode 1 is predetermined in a protocol. After receiving the above information
sent by the network equipment, the UE may learn the accurate timing of the SS block#1
according to the predetermined configuration mode 1 of the SS block. In addition, since the
time-domain position relationship of the SS block #2 in the SS burst set is provided in the
configuration mode 1 of the SS block, after obtaining the accurate timing of the SS block #1,
the UE may obtain the accurate timing of the SS block #2 according to the accurate timing of
the SS block #1, which speeds up the search for the SS block by the UE.

[0064] In one example, when the timing information of the SS block includes the time
domain position of the SS block included in the corresponding SS burst set, the timing
information of the SS block further includes a frame number of a frame at which the SS block
is located, or the timing information of the SS block further includes a time domain position
of a symbol at which to the SS block is located.

[0065] In one example, the time domain position of the symbol at which the SS block
is located is used to define a time domain position of a symbol at which a starting position of
the SS block is located, and/or the time domain position of the symbol at which the SS block
is located is used to define a time domain position of a symbol at which a termination
position of the SS block is located.

[0066] In one example, the frame number of the frame at which the SS block is
located is used to define a frame number of a frame at which a starting position of the SS
block, and/or the frame number of the frame at which the SS block is located is used to define
a frame number of a frame at which a termination position of the SS block is located..

[0067] For example, in some cases, if the configuration mode of the SS block is
predetermined, this may impose certain restrictions on the network equipment when
configuring the synchronization signal. For example, in a 5G system, a time division
duplexing (TDD) system is more common in high frequency bands. In the TDD system, the

system needs to dynamically adjust the ratio of uplink frames to downlink frames according
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to different service types in the cell. Since the synchronization signal can only be sent on the
downlink frame, if the configuration mode of the SS block is predetermined, this may impose
restrictions on scheduling of the system.

[0068] To avoid occurrence of the above situation, the network equipment may
directly inform, in the PBCH or the minimal SI, the UE of the time domain position of the SS
block included in the SS burst set. As shown in FIG. 2c, there are two SS blocks in an SS
burst set having a period of 20ms, wherein each SS block lasts four OFDM symbols in the
time domain. The SS block #1 starts from the starting position of the SS burst set, and there
are t OFDM symbols from the starting position of the SS block #2 to the termination position
of the SS block #1 in the time domain. Taking FIG. 2c as an example, the symbol is a unit.
The network equipment may directly inform, in the PBCH or minimal SI, the UE that the
position of the SS block #1 in the SS burst set is 0, or the network equipment may directly
inform, in the PBCH or minimal SI, the UE that the position of the SS block #2 in the SS
burst set is t+4. As can be seen, the starting position of the SS block #2 is (t+4) OFDM
symbols behind the starting position of the SS burst set. When receiving information
indicating that the position of the SS block #1 in the SS burst set is 0, the UE may learn that
the SS block #1 starts from the starting position of the SS burst set. Alternatively, when
receiving information indicating that the position of the SS block #1 in the SS burst set is t+4,
the UE may learn that the SS block #2 starts from the position of (t+4) OFDM symbols
behind the starting position of the SS burst set.

[0069] Each SS block lasts duration of symbol in the time domain. For example, each
of the above SS block lasts for four OFDM symbols in the time domain. Specific duration
may be predetermined in the protocol, or may be contained in the timing information of the
SS block, which is not limited in the present disclosure.

[0070] Sometimes, in addition to the time domain position of the SS block included
in the SS burst set, the UE also needs to learn the position of the SS block in the entire frame
structure. Therefore, in addition to informing the UE of the time domain position of the SS
block included in the SS burst set, the network equipment may also inform, in the PBCH or

minimal SI, the UE of the frame number of the SS block, such as an SF index (in the 5G
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system, one SF is defined as a time domain width of 1ms). In FIG. 2c, the frame number of
the SS block #1 is SF i, and the frame number of the SS block #2 is SF j. The frame number
of the SS block may be defined as a frame number corresponding to the starting position of
the SS block, or may be defined as the frame number corresponding to the termination
position of the SS block. This definition is needed because some SS blocks may span across
two SFs (the previous one and the latter one).

[0071] Alternatively, in addition to the time domain position of the SS block included
in the SS burst set, the UE also needs to learn the time domain position of the symbol
corresponding to the SS block. Therefore, in addition to informing the UE of the time domain
position of the SS block included in the SS burst set, the network equipment may also inform,
in the PBCH or minimal SI, the UE of the time domain position of the symbol corresponding
to the SS block. In FIG. 2c, the symbol corresponding to the SS block #1 is from the first
symbol to the fourth symbol, and the symbol corresponding to the SS block #2 is from the
(t+4)th symbol to the (t+8)th symbol. The time domain position of the symbol corresponding
to the SS block may be defined as the symbol corresponding to the starting position of the SS
block, or may be defined as the symbol corresponding to the termination position of the SS
block. This definition is needed because some SS blocks may span across two SFs (the
previous one and the latter one).

[0072] For another example, in order to speed up the search for the SS block by the
UE, the network equipment may also indicate, in addition to the time domain position of the
SS block included in the SS burst set, the distance between two neighboring SS blocks in
time-domain within the SS burst set corresponding to the SS block. For example, for the SS
block #1 in FIG. 2c, the distance between two neighboring SS blocks in time-domain is t,
which indicates that the SS block #2 is t OFDM symbols behind the termination position of
the current SS block, such that after learning the exact timing of the SS block #1, the UE may
learn the exact timing of the SS block #2.

[0073] In addition, if the SS block index is the SS block#2, this SS block is already
the last SS block of the SS burst set corresponding to the SS block#2. In this case, there are

two indication methods. According to the first indication method, no indication is made, or it
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is set to zero, indicating that the current SS block is already the last SS block of the SS burst
set corresponding to the current SS block. According to the second indication method, it is
indicated a time domain distance (i.e., the distance between the current SS block and the next
SS block in time domain) from the current SS block to the first SS block of the next SS burst
set. In FIG. 2c, the distance from the SS block#2 to the next SS burst set is g symbols, so the
distance between two neighboring SS blocks in time-domain is g. Thus, after learning the
exact timing of the SS block #2, the UE may learn the exact timing of the first SS block of
the next SS burst set.

[0074] In this solution, the UE performs timing on the SS block based on the timing
information sent by the network equipment. Compared with the prior art in which the SS
block is timed only based on an SS block index, this solution can better obtain the accurate
timing of the SS block.

[0075] Consistent with the embodiment as shown in FIG. 2a, referring to FIG. 3, a
schematic structural diagram of UE according to an embodiment of the present disclosure is
illustrated. As shown in FIG. 3, the UE includes one or more processors, one or more
memories, one or more transceivers, and one or more programs. The one or more programs
are stored in the one or more memories, and are configured to be executed by the one or more
processors, and the one or more programs include instructions for performing the following
steps:

[0076] receiving timing information of a synchronization signal block (SS block) sent

by a network equipment; and

[0077] determining timing of the SS block according to the timing information of the
SS block.

[0078] In one example, the timing information of the SS block includes at least one
of:

[0079] 1) a configuration mode of the SS block;

[0080] 2) an index of the SS block;

[0081] 3) a time domain position of the SS block included in a corresponding

synchronization signal burst set (SS burst set); and
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[0082] 4) a distance between two neighboring SS blocks in time-domain.

[0083] In an example, the configuration mode of the SS block is predetermined.
[0084] In an example, the configuration mode of the SS block is a position
relationship of the SS block in the corresponding SS burst set in the time domain.

[0085] In one example, when the timing information of the SS block includes the time
domain position of the SS block included in the corresponding SS burst set, the timing
information of the SS block further includes a frame number of the SS block, or the timing
information of the SS block further includes a time domain position of a symbol
corresponding to the SS block.

[0086] In one example, the time domain position of the symbol corresponding to the
SS block is used to define a time domain position of a symbol corresponding to a starting
position of the SS block, and/or the time domain position of the symbol corresponding to the
SS block is used to define a time domain position of a symbol corresponding to a termination
position of the SS block.

[0087] In one example, the frame number of the SS block is used to define a frame
number corresponding to a starting position of the SS block, and/or the frame number of the
SS block is used to define a frame number corresponding to a termination position of the SS
block.

[0088] In one example, the timing information of the SS block is provided by the
network equipment in a physical broadcast channel (PBCH) and/or minimal system
information (minimal SI).

[0089] In this solution, the UE performs timing on the SS block based on the timing
information sent by the network equipment. Compared with the prior art in which the SS
block is timed only based on an SS block index, this solution can better obtain the accurate
timing of the SS block.

[0090] Consistent with the embodiment as shown in FIG. 2a, referring to FIG. 4, a
schematic structural diagram of a network equipment according to an embodiment of the
present disclosure is illustrated. As shown in FIG. 4, the network equipment includes one or

more processors, one or more memories, one or more transceivers, and one or more
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programs. The one or more programs are stored in the one or more memories, and are
configured to be executed by the one or more processors, and the one or more programs
include instructions for performing the following step:

[0091] transmitting timing information of a synchronization signal block (SS block)
to user equipment (UE), the timing information of the SS block being used to determine

timing of the SS block by the UE.

[0092] In one example, the timing information of the SS block includes at least one
of:

[0093] 1) a configuration mode of the SS block;

[0094] 2) an index of the SS block;

[0095] 3) a time domain position of the SS block included in a corresponding

synchronization signal burst set (SS burst set); and

[0096] 4) a distance between two neighboring SS blocks in time-domain.
[0097] In an example, the configuration mode of the SS block is predetermined.
[0098] In an example, the configuration mode of the SS block is a position

relationship of the SS block in the corresponding SS burst set in the time domain.

[0099] In one example, when the timing information of the SS block includes the time
domain position of the SS block included in the corresponding SS burst set, the timing
information of the SS block further includes a frame number of the SS block, or the timing
information of the SS block further includes a time domain position of a symbol
corresponding to the SS block.

[00100] In one example, the time domain position of the symbol corresponding to the
SS block is used to define a time domain position of a symbol corresponding to a starting
position of the SS block, and/or the time domain position of the symbol corresponding to the
SS block is used to define a time domain position of a symbol corresponding to a termination
position of the SS block.

[00101] In one example, the frame number of the SS block is used to define a frame
number corresponding to a starting position of the SS block, and/or the frame number of the

SS block is used to define a frame number corresponding to a termination position of the SS
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block.

[00102] In one example, the timing information of the SS block is provided by the
network equipment in a physical broadcast channel (PBCH) and/or minimal system
information (minimal SI).

[00103] In this solution, the UE performs timing on the SS block based on the timing
information sent by the network equipment. Compared with the prior art in which the SS
block is timed only based on an SS block index, this solution can better obtain the accurate
timing of the SS block.

[00104] The solutions provided by the embodiments of the present disclosure are
primarily introduced above from the perspective of interactions between network elements. It
is to be understood that to implement the above functions, the UE and the network equipment
include corresponding hardware structures and/or software modules executing various
functions. Those skilled in the art should readily appreciate that the present disclosure can be
implemented by hardware or a combination of hardware and computer software in
conjunction with units and arithmetic steps of various examples as described in the
embodiments disclosed herein. Whether a certain function is executed in a hardware mode or
a computer software mode depends on specific applications and design constraints on the
technical solutions. Technical professionals may use different methods to implement
functions as described in each of the specific applications. However, the implementation shall
be not believed beyond the scope of the present disclosure.

[00105] In the embodiments of the present disclosure, functional unit division may be
performed on the UE and the network equipment according to the foregoing method
example. For example, each functional unit may be divided based on each function, or two or
more functions may be integrated into one processing unit. The above integrated unit may be
implemented either in the form of hardware or in the form of software program modules. It is
to be noted that the division of the unit in the embodiments of the present disclosure is
illustrative, which is merely a logical function division, and there may be other manners of
division in actual implementations.

[00106] In the case where integrated units or modules are used, FIG. 5 illustrates a
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composition block diagram of a possible functional unit of UE involved in the foregoing
embodiment. The UE 500 includes a processing unit 501 and a communication unit 502. The
processing unit 501 is configured to control and manage actions of the UE. For example, the
processing unit 501 is configured to support the UE to perform Step 202 in FIG. 2 and/or
other processes for the technologies described herein. The communication unit 502 is
configured to support the UE to communicate with other devices, such as communication
between the UE and the network equipment as shown in FIG. 4. The UE may further include
a storage unit 503, which is configured to store program codes and data of the UE.

[00107] The processing unit 501 may be a processor or a controller. For example, the
processing unit 501 may be a central processing unit (CPU), a general-purpose processor, a
digital signal processor (DSP), an application-specific integrated circuit (ASIC), a field
programmable gate array (FPGA), or other programmable logic devices, transistor logic
devices, hardware components, or any combination thereof. The processor may implement or
execute various exemplary logic blocks, modules, and circuits set forth in combination with
the contents disclosed in the present disclosure. The processor also may be a combination of
implementing the computing function, for example, a combination including one or more
microprocessors, or a combination of the DSP and the microprocessor, etc. The
communication unit 502 may be a transceiver, a transceiver circuit, a radio frequency (RF)
chip, etc., and the storage unit 503 may be a memory.

[00108] When the processing unit 501 is a processor, the communication unit 502 is a
communication interface, and the storage unit 503 is a memory, the UE involved in the
embodiments of the present disclosure may be the UE as shown in FIG. 3.

[00109] In the case where integrated units are used, FIG. 6 illustrates a composition
block diagram of a possible functional unit of UE involved in the foregoing embodiment. The
network equipment 600 includes a processing unit 601 and a communication unit 602. The
processing unit 601 is configured to control and manage actions of the network equipment.
For example, the processing unit 601 is configured to support the network equipment to
perform Step 201 in FIG. 2 and/or other processes for the technologies described herein. The

communication unit 602 is configured to support the network equipment to communicate
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with other devices, such as communication between the network equipment and the UE as
shown in FIG. 3. The network equipment may further include a storage unit 603, which is
configured to store program codes and data of the network equipment.

[00110] The processing unit 601 may be a processor or a controller. For example, the
processing unit 601 may be a CPU, a DSP, an ASIC, an FPGA, or other programmable logic
devices, transistor logic devices, hardware components, or any combination thereof. The
processor may implement or execute various exemplary logic blocks, modules, and circuits
set forth in combination with the contents disclosed in the present disclosure. The processor
also may be a combination of implementing the computing function, for example, a
combination including one or more microprocessors, or a combination of the DSP and the
microprocessor, etc. The communication unit 602 may be a transceiver, a transceiver circuit,
etc., and the storage unit 603 may be a memory.

[00111] When the processing unit 601 is a processor, the communication unit 602 is a
communication interface, and the storage unit 603 is a memory, the network equipment
involved in the embodiments of the present disclosure may be the network equipment as
shown in FIG. 4.

[00112] The embodiments of the present disclosure further provides another UE. As
shown in FIG. 7, for the convenience of description, only portions related to the embodiments
of the present disclosure are shown, and reference is made to method portions of the
embodiments of the present disclosure for those portions whose specific technical details are
not disclosed. The UE may be any UE such as a mobile phone, a tablet computer, a personal
digital assistant (PDA), a point of sales (POS), a car computer, and the like. An example is
taken where the UE is a mobile phone.

[00113] FIG. 7 illustrates a block diagram of a partial structure of the mobile phone
related to the UE provided by an embodiment of the present disclosure. Referring to FIG. 7,
the mobile phone includes: a radio frequency (RF) circuit 910, a memory 920, an input unit
930, a display unit 940, a sensor 950, an audio circuit 960, a wireless fidelity (WiFi) module
970, a processor 980, and a power supply 990, etc. Those skilled in the art may understand

that the mobile phone structure as shown in FIG. 7 is not restrictive to the mobile phone,
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which may include more or less components than those in the figure, or a combination of
some components, or different component arrangements.

[00114] The components of the mobile phone are described in detail below with
reference to FIG. 7.

[00115] The RF circuit 910 may be configured to receive and transmit information.
Generally, the RF circuit 910 includes, but is not limited to, an antenna, at least one amplifier,
a transceiver, a coupler, a low noise amplifier (LNA), a duplexer and the like. Additionally,
the RF circuit 910 may also communicate with a network or other devices via a wireless
communication network. The wireless communication network may adopt any one of
communication standards or protocols, including, but not limited to, Global System of
Mobile communication (GSM), General Packet Radio Service (GPRS), Code Division
Multiple Access (CDMA), Wideband Code Division Multiple Access (WCDMA), Long Term
Evolution (LTE), email, Short Messaging Service (SMS) and the like.

[00116] The memory 920 may be configured to store software programs and modules,
and the processor 980 performs various types of functional applications and data processes
by executing the software programs and modules stored in the memory 920. The memory
920 may mainly include a program storage area and a data storage area, wherein the program
storage area may store an operating system, application programs required for at least one
function; and the data storage area may store data created according to the use of a mobile
phone. Furthermore, the memory 920 may include a high speed random access memory, or
further include a non-volatile memory, such as at least a magnetic disk storage device, a flash
memory, or other volatile solid-state storage device.

[00117] The input unit 930 may be configured to receive inputted numerical or
character information to generate key signal inputs related to user settings and function
control of the mobile phone. Specifically, the input unit 930 may include a fingerprint
recognition module 931 and other input devices 932. The fingerprint recognition module 931
may collect fingerprint data of the user. Besides the fingerprint recognition module 931, the
input unit 930 may further include other input devices 932. Specifically, the other input

devices 932 may include, but are not limited to, one or more of a touch screen, a physical
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keypad, functional buttons (such as volume control button, switch button and the like), a
trackball, a mouse, an operating rod and the like.

[00118] The display unit 940 may be configured to display information inputted by the
user or information provided to the user and various menus of the mobile phone. The display
unit 940 may include a display screen 941. Alternatively, the display screen 941 may be
configured using a liquid crystal display (LCD), an organic light-emitting diode (OLED) or
the like. Although in FIG. 7, the fingerprint recognition module 931 and the display screen
941 realize the input and output functions as two independent components, they may be
integrated together in some embodiments to realize the input and playback functions of the
mobile phone.

[00119] The mobile phone may also include at least one sensor 950 such as a light
sensor, a motion sensor and other sensors. Specifically, the light sensor may include an
ambient light sensor and a proximity sensor. The ambient light sensor may adjust brightness
of the display screen 941 according to intensity of the ambient light. The proximity sensor
may turn off the display screen 941 and/or backlight when the mobile phone is close to the
user’s ear. As one type of motion sensor, an accelerometer sensor may detect values of
accelerations in various directions (usually three axes), may detect a value and a direction of
the gravitation when resting, and may be used in an application for recognizing a mobile
phone pose (such as switching between a landscape mode and a vertical mode, corresponding
games, pose adjusting with a magnetometer), functions related to vibration (such as a
pedometer, knocking) recognition and the like. Other sensors such as a gyroscope, a
barometer, a humidometer, a thermometer, an infrared sensor and the like which may be
arranged in the mobile phone will not be described in detailed.

[00120] The audio circuit 960, a speaker 961, a microphone 962 may provide an audio
interface between the user and the mobile phone. The audio circuit 960 may convert the
received audio data into electric signals and transmit the electric signals to the speaker 961,
and the speaker 961 may convert the electric signals into acoustical signals and output the
acoustical signals. In another aspect, the microphone 962 may convert the collected

acoustical signals into electric signals; the audio circuit 960 receives the electric signals and
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converts them into audio data; and the audio data are transmitted to the processor 980, and
then the processed audio data are transmitted to another mobile phone via the RF circuit 910,
or the audio data are transmitted to the memory 920 to be further processed.

[00121] WIFI is a short-range wireless transmission technology. The mobile phone
may help the user to transmit or receive E-mail, browse web pages and access streaming
media and the like through the WiFi module 970, which provides the user the wireless
broadband internet access. Although the WiFi module 970 is shown in FIG. 7, it is to be
understood that the WiFi module 970 is not a necessary component of the mobile phone, and
may be omitted according to requirements within the scope without changing the substance
of the present disclosure.

[00122] The processor 980 is a control center of the mobile phone using various
interfaces and wires to connect respective portions of the whole mobile phone. By running or
executing software programs and/or modules stored in the memory 920, calling data stored in
the memory 920, and executing various functions of the mobile phone and processing data,
the processor 980 proceeds overall monitoring to the mobile phone. Alternatively, the
processor 980 may include one or more processing units. Preferably, the processor 980 may
integrate application processors and modem processors, wherein the application processors
may mainly process the operating systems, the user interfaces, the application programs and
the like, and the modem processors may mainly process wireless communications. It is to be
understood that, the above modem processors may not be integrated into the processor 980.
[00123] The mobile phone may also include the power supply 990 (for example, a
battery) to supply power to respective component. Preferably, the power supply may be
logically connected with the processor 980 through a power supply management system,
thereby realizing functions of managing charging, discharging, and power consumption
through the power supply management system.

[00124] Although not shown, the mobile phone may also include a camera, a
Bluetooth module, etc., which are not described in detail.

[00125] In the foregoing embodiment as shown in FIG. 2, the flows on the UE in each

step method may be implemented based on the structure of the mobile phone.
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[00126] In the foregoing embodiment as shown in FIG. 5, each unit function may be
implemented based on the structure of the mobile phone.

[00127] The embodiments of the present disclosure further provide a
computer-readable storage medium storing a computer program for electronic data
interchange, wherein the computer program enables a computer to perform some or all the
steps described in the UE in the foregoing method embodiments.

[00128] The embodiments of the present disclosure further provide a
computer-readable storage medium storing a computer program for electronic data
interchange, wherein the computer program enables a computer to perform some or all the
steps described in the network equipment in the foregoing method embodiments.

[00129] The embodiments of the present disclosure further provide a computer
program product, which includes a non-transitory computer-readable storage medium storing
a computer program, wherein the computer program is executed, such that a computer is
caused to perform some or all the steps described in the UE in the foregoing method. The
computer program product may be a software installation package.

[00130] The embodiments of the present disclosure further provide a computer
program product, which includes a non-transitory computer-readable storage medium storing
a computer program, wherein the computer program is executed, such that a computer is
caused to perform some or all the steps described in the network equipment in the foregoing
method embodiments. The computer program product may be a software installation
package.

[00131] The steps of the method or algorithm set forth in the embodiments of the
present disclosure may be implemented by way of hardware, or may be implemented by way
of executing software instructions by the processor. The software instructions may be
constituted by corresponding software modules, and the software modules may be stored in
an random access memory (RAM), a flash memory, a read only memory (ROM), an erasable
programmable ROM (EPROM), an electrically EPROM (EEPROM), a register, a hard disk, a
mobile hard disk, a CD-ROM, or any other form storage media well known in the art. An

exemplary storage medium is coupled to the processor, such that the processor can read/write
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information from/to the storage medium. Of course, the storage medium also may be a
constituent part of the processor. The processor and the storage medium may host in an ASIC.
Additionally, the ASIC may be located in an access network device, a target network device,
or a core network device. Of course, the processor and the storage medium also may exist in
the access network device, the target network device, or the core network device in the form
of discrete components.

[00132] Those skilled in the art should realize that in the above one or more examples,
the functions set forth in the embodiments of the present disclosure may be implemented,
partly or entirely, by software, hardware, firmware, or any combination thereof. When
implemented in software, these functions may be implemented, partly or entirely, in the form
of a computer program product. The computer program product includes one or more
computer instructions. When the computer program instructions are loaded and executed on a
computer, the flows or functions according to the embodiments of the present disclosure may
be generated, partly or entirely. The computer may be a general purpose computer, a special
purpose computer, a computer network, or other programmable devices. The computer
instructions may be stored in a computer-readable storage medium or transferred from one
computer-readable storage medium to another computer-readable storage medium. For
example, the computer instructions may be transferred from a website, a computer, a server
or a data center to another website, computer, server, or data center by wire (e.g., coaxial
cable, fiber optic, digital subscriber line (DSL)) or wirelessly (e.g., infrared, wireless,
microwave, etc.). The computer-readable storage medium may be any available medium that
can be accessed by a computer or a data storage device that includes one or more available
media integrated server, data center, or the like. The available medium may be a magnetic
medium (for example, a floppy disk, a hard disk, a magnetic tape), an optical medium (for
example, a digital video disc (DVD)), or a semiconductor medium (for example, a solid state
disk (SSD)).

[00133] The preceding embodiments further describe in detail the objectives, technical
solutions, and beneficial effects of the embodiments of the present disclosure. It is to be

understood that these embodiments are specific implementations of the embodiments of the
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present disclosure, and are not intended to limit the protection scope of the embodiments of
the present disclosure. Any modifications, equivalent substitutions and improvements or the
like made on the basis of the technical solutions of the embodiments of present disclosure

shall fall within the protection scope of the embodiments of the present disclosure.
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CLAIMS:

1. A method for determining timing of a synchronization signal block (SS block),
comprising:

receiving, by a user equipment (UE), timing information of the SS block sent by a
network equipment; and

determining, by the UE, timing of the SS block according to the timing information of
the SS block,

wherein the timing information of the SS block comprises a symbol index of the SS
block comprised in a synchronization signal burst set (SS burst set), and a number of symbols
between two neighboring SS blocks within the SS burst set.

2. The method according to claim 1, wherein the configuration mode of the SS block is
predetermined; or

the configuration mode of the SS block is a time domain position relationship of the SS
block in the SS burst set.

3. The method according to claim 1, wherein the timing information of the SS block
further comprises a frame number of a frame at which the SS block is located, or the timing
information of the SS block further comprises a time domain position of a symbol at which
the SS block is located.

4. The method according to claim 3, wherein the time domain position of the symbol at
which the SS block is located is used to define a time domain position of a symbol at which a
starting position of the SS block is located, and/or the time domain position of the symbol at
which the SS block is located is used to define a time domain position of a symbol at which a
termination position of the SS block is located.

5. The method according to claim 3, wherein the frame number of the frame at which the
SS block is located is used to define a frame number of a frame at which a starting position of
the SS block, and/or the frame number of the frame at which the SS block is located is used
to define a frame number of a frame at which a termination position of the SS block is
located.

6. The method according to any one of claims 1 to 5, wherein the timing information of

25



the SS block is provided by the network equipment in a physical broadcast channel (PBCH)
and/or minimal system information (minimal SI).

7. A method for determining timing of a synchronization signal block (SS block),
comprising:

transmitting timing information of the SS block by a network equipment to a user
equipment (UE), the timing information of the SS block being used by the UE to determine
timing of the SS block,

wherein the timing information of the SS block comprises a symbol index of the SS
block comprised in a synchronization signal burst set (SS burst set), and a number of symbols
between two neighboring SS blocks within the SS burst set.

8. The method according to claim 7, wherein the configuration mode of the SS block is
predetermined; or

the configuration mode of the SS block is a time domain position relationship of the SS
block in the SS burst set.

9. The method according to claim 7, wherein the timing information of the SS block
further comprises a frame number of a frame at which the SS block is located, or the timing
information of the SS block further comprises a time domain position of a symbol a frame at
which the SS block is located.

10. The method according to claim 9, wherein the time domain position of the symbol at
which the SS block is located is used to define a time domain position of a symbol at which a
starting position of the SS block is located, and/or the time domain position of the symbol at
which the SS block is located is used to define a time domain position of a symbol at which a
termination position of the SS block is located.

11. The method according to claim 9, wherein the frame number of the frame at which
the SS block is located is used to define a frame number of a frame at which a starting
position of the SS block, and/or the frame number of the frame at which the SS block is
located is used to define a frame number of a frame at which a termination position of the SS
block is located.

12. The method according to any one of claims 7 to 11, wherein the timing information
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of the SS block is provided by the network equipment in a physical broadcast channel
(PBCH) and/or minimal system information (minimal SI).

13. A user equipment (UE), comprising a processing unit and a communication unit,

wherein the processing unit is configured to receive, via the communication unit, timing
information of a synchronization signal block (SS block) sent by a network equipment; and

the processing unit is further configured to determine timing of the SS block according
to the timing information of the SS block,

wherein the timing information of the SS block comprises a symbol index of the SS
block comprised in a synchronization signal burst set (SS burst set), and a number of symbols
between two neighboring SS blocks within the SS burst set.

14. A network equipment, comprising a processing unit and a communication unit,

wherein the processing unit is configured to transmit timing information of a
synchronization signal block (SS block) to a user equipment (UE) via the communication
unit, the timing information of the SS block being used by the UE to determine timing of the
SS block,

wherein the timing information of the SS block comprises a symbol index of the SS
block comprised in a synchronization signal burst set (SS burst set), and a number of symbols
between two neighboring SS blocks within the SS burst set.

15. A computer-readable storage medium, storing a computer program for electronic
data interchange, wherein the computer program enables a computer to perform the method
according to any one of claims 1-6.

16. A computer-readable storage medium, storing a computer program for electronic
data interchange, wherein the computer program enables a computer to perform the method

according to any one of claims 7-12.
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