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Description

TECHNICAL FIELD

[0001] The present invention relates to the field of com-
munications technologies, and in particular, to a cell con-
figuration method, a method for implementing synchro-
nization between a user equipment and a base station,
a user equipment, and a base station.

BACKGROUND

[0002] Most of existing wireless communication sys-
tems adopt cellular systems. In a cellular system, the
whole system is divided into multiple cells, and the same
time-frequency resources may be used in each cell or
used in multiple cells that are separated from each other
at a certain distance. When a whole network is divided
into multiple cells, network planning needs to be per-
formed. During the network planning, a position of each
base station in the network, the number of cells corre-
sponding to a base station, a cell identity (ID) of each
cell, and other system information (including a carrier fre-
quency, bandwidth, and the like) used by each cell need
to be planned.
[0003] After the network planning is complete, each
base station sends signals according to the cell system
information that has been planned. When accessing the
network, each user equipment needs to search for a cell
and access the cell. Then, the user equipment reads oth-
er relevant system information of the cell from a broad-
cast channel and then establishes a communication con-
nection with a base station according to the cell system
information, such as a cell ID/carrier frequency of a car-
rier/system bandwidth/the number of antennas.
[0004] However, in a wireless communication system,
after the network planning is complete, each cell ID and
corresponding system information are fixed. Regardless
of changes in user equipment distribution and service
requirement distribution in a practical environment, only
a cell system planned during the network planning can
be used to provide a service for a user equipment, and
cell system information in a network cannot be adjusted
due to a change in user equipment distribution or service
requirement distribution, so as to adjust a cell to adapt
to the change.
[0005] For example, when one or more new cells are
added to a network, network replanning needs to be per-
formed for the whole network to allocate a cell ID to the
new cell. If the new cell is a temporary cell or the cell
position frequently changes, network replanning needs
to be performed for each change. As a result, complexity
of network maintenance increases. However, if the new
cell is allowed to randomly select a cell ID by itself, it is
likely to cause relatively large inter-cell interference or a
situation that is not applicable to service distribution in
the network.
[0006] For another example, in a network including a

macro cell and a micro cell, if a main requirement of the
network is to obtain more control channel capacities, the
macro cell and the micro cell may be allowed to use dif-
ferent cell IDs. If the main requirement of the network is
to obtain better inter-cell collaboration, the macro cell and
the micro cell may be allowed to use a same cell ID.
When the main requirement in the network changes, be-
cause a cell ID has been planned during the network
planning and cannot be changed, the existing network
cannot accommodate a change in the requirement.
[0007] In addition, when establishing a communication
connection with a cell, a user equipment needs to estab-
lish initial downlink synchronization and synchronization
tracking with a base station and receives, based on the
synchronization, data sent by the base station, such as
data of a physical downlink shared channel (Physical
Downlink Shared Channel, PDSCH). In an uplink, the
base station needs to indicate a certain timing advance
(Timing Advance, TA) for the user equipment, and the
user equipment determines an uplink transmission mo-
ment according to accumulation of TAs received from
the base station, a predefined offset value, and the down-
link synchronization.
[0008] In dynamic node selection (Dynamic Point Se-
lection, DPS) transmission mode, the user equipment
needs to establish synchronization with multiple nodes.
However, the user equipment does not know reference
signals according to which synchronization is performed,
synchronization according to which a PDSCH is re-
ceived, and synchronization according to which the up-
link transmission moment is determined.
US 2011/158164 A1 discloses a method, an apparatus,
and a computer program product for wireless communi-
cation, wherein the method comprises: "a signal is trans-
mitted from a user equipment to at least one of a plurality
of base stations with information about the synchroniza-
tion parameters, the base station determines an offset in
the received synchronizations and adjusts a transmis-
sion waveform based on the determined offset".
LG ELECTRONICS: "Remaining Issues on CSI-RS in
Rel-10", 3GPP DRAFT; R1-110396_LG_CSI-
RS_FINAL, 3RD GENERATION PARTNERSHIP
PROJECT (3GPP), MOBILE COMPETENCE CENTRE,
discusses how to optimise the signalling resources An-
other example of prior art is SAMSUNG: "Time and fre-
quency tracking on new carrier type", #GPP TSG RAN
WG1 Meeting #68.

SUMMARY

[0009] The object of the present invention is defined
by the appended claims 1-20.

BRIEF DESCRIPTION OF DRAWINGS

[0010] To illustrate the technical solutions in the em-
bodiments of the present invention or in the the examples
of the prior art more clearly, the following briefly introduc-

1 2 



EP 2 827 632 B1

3

5

10

15

20

25

30

35

40

45

50

55

es the accompanying drawings required for describing
the embodiments. 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 shows a flowchart of a cell configuration meth-
od that is proposed according to an embodiment of
the present invention;
FIG. 2 shows a flowchart of a cell configuration meth-
od according to another embodiment of the present
invention;
FIG. 3 shows a schematic flowchart of communica-
tion performed between a second base station and
a user equipment in this embodiment after they re-
ceive system information sent by a first base station
separately;
FIG. 4 shows a flowchart of a synchronization meth-
od according to an embodiment of the present in-
vention;
FIG. 5 shows a flowchart of a synchronization meth-
od according to another embodiment of the present
invention;
FIG. 6 shows a flowchart of a synchronization meth-
od according to another embodiment of the present
invention;
FIG. 7 shows a flowchart of a synchronization meth-
od according to another embodiment of the present
invention;
FIG. 8 shows and further proposes a flowchart of a
synchronization method according to another em-
bodiment of the present invention;
FIG. 9 shows a schematic structural diagram of a
base station according to an embodiment of the
present invention;
FIG. 10 shows a schematic structural diagram of a
user equipment according to an embodiment of the
present invention;
FIG. 11 shows a schematic structural diagram of a
base station according to an embodiment of the
present invention; and
FIG. 12 shows a schematic structural diagram of a
base station according to an embodiment of the
present invention.

DESCRIPTION OF EMBODIMENTS

[0011] 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 merely a part rather than
all of the embodiments of the present invention. All other
embodiments obtained by a person of ordinary skill in
the art based on the embodiments in the present inven-
tion without creative efforts shall fall within the protection
scope of the present invention.

[0012] FIG. 1 shows a flowchart of a cell configuration
method that is proposed according to an embodiment of
the present invention. As can be seen, the method in-
cludes:
[0013] Step 110: A first base station corresponding to
a first cell determines system information of a second cell.
[0014] In an implementation manner of this embodi-
ment of the present invention, the system information of
the second cell includes one or more of a cell identity
(Cell Identity, Cell ID), a carrier frequency of a carrier,
bandwidth of a carrier system, a cyclic prefix (cyclic prefix,
CP) length, the number of antennas, configuration infor-
mation of a physical hybrid automatic repeat request in-
dicator channel (Physical hybrid-ARQ indicator channel,
PHICH), reference signal (Reference Signal, RS) send-
ing power, a ratio of time division duplexing (Time Divi-
sion Duplexing, TDD) subframes, configuration of an al-
most blank subframe (Almost Blank Subframe, ABS),
maximum transmit power/power adjustment, subframe
silence, and subband silence of the second cell. The cell
identity may be a physical cell identity. The system infor-
mation may be initialized system information of the sec-
ond cell or updated system information. For example, the
initialized system information is system information used
to configure the second cell for the first time. The updated
system information is system information reconfigured
after the system information of the second cell is config-
ured for the first time. That is, the system information of
the second cell is set before, and the updated system
information refers to system information used to update
the system information. Determining the system informa-
tion may be determining one or more items of the system
information, such as determining the cell ID only or de-
termining both the cell ID and the carrier frequency of a
carrier. Optionally, the system information may further
include activation state information of the second cell.
The activation state information is used to indicate one
or more of the following: whether the system information
of the second cell is activated, when it is activated, and
an activation duration.
[0015] In the implementation manner of this embodi-
ment, the first base station may determine all system
information of the second cell, or partial or all system
information of the second cell may be planned during
network planning and the first base station determines
the partial or all system information of the second cell.
When the partial system information of the second cell
determined by the first base station is different from cor-
responding system information in the network planning,
a second base station corresponding to the second cell
uses the system information determined by the first base
station.
[0016] The first cell may include the second cell in cell
coverage, that is, the second cell may be a sub-cell in
coverage of the first cell; it is also possible that the first
cell and the second cell do not overlap; and it is also
possible that the first cell and the second cell overlap
partially. For example, when the first cell includes the
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second cell in the cell coverage, the first base station
corresponding to the first cell may determine the system
information of the second cell according to user distribu-
tion information or service distribution information in a
coverage area of the second cell measured by the first
cell, and a cell ID, a carrier frequency, and the like that
have been used at the network side. Alternatively, in a
situation in which the first base station corresponding to
the first cell does not know the user distribution informa-
tion or the service distribution information in the coverage
area of the second cell, the first base station correspond-
ing to the first cell may determine the system information
of the second cell by using the user distribution informa-
tion or the service distribution information of the second
cell measured at the network side (for example, a base
station controller, a core network device, or another net-
work side device) and according to the cell ID, the carrier
frequency, and the like that have been used at the net-
work side. In this embodiment, preferably, when deter-
mining the system information of the second cell, the first
base station may consider interference generated in a
network in a situation in which the second cell uses the
system information; that is, the first base station may se-
lect appropriate system information, so that when the
second cell uses the system information, minimum inter-
ference is generated in the whole network or partial net-
work or the generated interference is lower than a preset
threshold. When the system information includes a cell
ID, according to a network requirement, the cell ID may
be the same as or different from a cell ID of a neighboring
cell, and the determined cell ID of the second cell may
be the same as or different from a cell ID of the first cell.
When the system information is other system informa-
tion, such as system bandwidth, the determined system
information of the second cell may be the same as or
different from system information corresponding to the
first cell, and it may also be determined that the system
information used by the second cell and the system in-
formation of the first cell are orthogonal, such as being
orthogonal between used system bandwidth.
[0017] It should be further noted that step 110 may be
triggered to be performed when a preset condition is met.
For example,
when one or more of the following conditions 1-3 are met,
the first base station corresponding to the first cell deter-
mines the cell ID of the second cell:

Condition 1: Interference generated due to a scram-
bling code between multiple cells corresponding to
the first base station is higher than a first preset
threshold.
Condition 2: The second cell is a cell that is newly
added to the network and for which initialization con-
figuration has not been performed.
Condition 3: A control channel capacity requirement
in coverage of the first base station exceeds a control
channel capacity that can be provided currently.

[0018] A low-interference cell ID set associated with
each cell ID that has been used in the network may be
prestored in the first base station or acquired from an-
other network device, and interference is lower than the
first preset threshold when each optional cell ID in the
low-interference cell ID set and the cell ID associated
with the set are used simultaneously. When condition 1
or condition 2 is met and step 110 is triggered, the first
base station first determines a low-interference cell ID
set associated with a cell ID of a neighboring cell around
the second cell and then selects a cell ID from an inter-
section or a union of multiple low-interference cell ID sets
as the cell ID of the second cell.
[0019] When condition 3 is met and step 110 is trig-
gered, the first base station may select a cell ID that is
different from that of a neighboring cell of the second cell
as the cell ID of the second cell.
[0020] When the following condition 4 or condition 5 is
met, the first base station corresponding to the first cell
determines the carrier frequency of the carrier and/or sys-
tem bandwidth of the second cell.
[0021] Condition 4: Interference of the second cell to
one or more neighboring cells is higher than a second
preset threshold.
[0022] Condition 5: Service density in coverage of the
second cell is less than a second preset threshold.
[0023] When condition 4 or condition 5 is met, the first
base station may use a traversal manner to find at least
one carrier frequency of a carrier from available carrier
frequencies of carriers of the second cell, so that an in-
terference level between the second cell and a surround-
ing cell is lower than the second preset threshold after
the second cell uses the carrier frequency of the carrier
and/or system bandwidth. For example, a carrier of the
second cell may be adjusted from a first carrier to a sec-
ond carrier, or the system bandwidth is adjusted from 10
MHz to 5 MHz; or a carrier frequency is also adjusted
when the system bandwidth is adjusted from 10 MHz to
first 5 MHz.
[0024] When the following condition 6 or 7 is met, the
first base station corresponding to the first cell deter-
mines the number of antennas of the second cell.
[0025] Condition 6: A fault occurs on some antennas
of a base station corresponding to the second cell.
[0026] Condition 7: The number of CSI-RS resources
in an area in which the second cell is located is insuffi-
cient.
[0027] When condition 6 or 7 is met, the first base sta-
tion changes, for example, a 4-antenna service of the
second cell to a 2-antenna service, that is, determines
that the number of antennas is 2.
[0028] When the following condition 8 is met, the first
base station corresponding to the first cell determines
RS power and/or maximum transmit power of the second
cell.
[0029] Condition 8: An interference level between the
second cell and one or more neighboring cells exceeds
a preset third threshold.
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[0030] When condition 8 is met, the first base station
increases or decreases the RS power and/or maximum
transmit power of the second cell until a requirement of
the third threshold is met.
[0031] When the following condition 9 is met, the first
base station corresponding to the first cell determines a
ratio of uplink and downlink subframes of the second cell.
[0032] Condition 9: In an uplink or downlink sub frame,
the interference level between the second cell and one
or more neighboring cells exceeds a preset fourth thresh-
old.
[0033] When condition 9 is met, one or more uplink
subframes of the second cell are changed to downlink
subframes, and/or one or more downlink subframes of
the second cell are changed to uplink subframes until a
requirement of the fourth threshold is met.
[0034] When the following condition 10 is met, the first
base station corresponding to the first cell determines a
silent subframe of the second cell.
[0035] Condition 10: In some subframes, the interfer-
ence level between the second cell and one or more
neighboring cells exceeds a preset fifth threshold.
[0036] When condition 10 is met, the first base station
makes one or more subframes of the second cell silent
until a requirement of the fifth threshold is met.
[0037] When the following condition 11 is met, the first
base station corresponding to the first cell determines a
silent subband of the second cell.
[0038] Condition 11: In some subbands, the interfer-
ence level between the second cell and one or more
neighboring cells exceeds a preset sixth threshold.
[0039] When condition 11 is met, the first base station
makes one or more subbands of the second cell silent
until a requirement of the sixth threshold is met.
[0040] It should be noted that the first to sixth thresh-
olds may be the same or different; trigger conditions may
further include conditions opposite to condition 1 to con-
dition 11, so that the first base station may perform ad-
justment or settings opposite to the preceding examples.
[0041] Step 120: The first base station notifies the sec-
ond base station corresponding to the second cell of the
system information, so that the second base station
sends and receives signals according to the system in-
formation.
[0042] Here, the first base station may notify the sys-
tem information through any inter-site or inter-cell inter-
face, such as an X2 interface or a private interface. After
receiving the system information, the second base sta-
tion may determine relevant parameters of the second
cell according to the system information and send and
receive signals according to the relevant parameters. For
example, according to the system information, downlink
signals of the second cell are generated, and/or uplink
signals from the second cell are received.
[0043] When the system information includes a phys-
ical cell ID, the relevant parameters include a scrambling
code sequence, a position of an RS, synchronization sig-
nals, a position of a physical control format indicator

channel (Physical control format indicator channel, PC-
FICH), or another parameter relevant to the physical cell
ID. Specifically, configuring the relevant parameters of
the second cell according to the system information in-
cludes one or more of the following steps a-d:

Step a: Determine a scrambling code sequence ac-
cording to a received physical cell ID, so that the
second base station corresponding to the second
cell uses the scrambling code to perform scrambling
and/or descrambling.
Step b: Determine a position of an RS according to
the received physical cell ID. Specifically, a param-
eter vhift of an RS such as a CRS (Cell-spcific Ref-
erence Signals, cell-specific reference signals)
and/or a user equipment-specific (UE-specific) RS,
may be determined, and therefore a position of an
RE thereof is determined. For example, when the
physical cell ID is updated from 10 to 11, because
vshift = Cell ID mod 6, the vshift is updated from 4 to
5, and therefore an effect of adjusting inter-cell in-
terference intensity and an interference probability
may be achieved.
Step c: Determine synchronization signals according
to the received physical cell ID. Specifically, the re-
ceived physical cell ID may be used to generate a
primary synchronization signal sequence and/or a
secondary synchronization signal sequence.
Step d: Determine a position of a PCFICH according
to the received physical cell ID. The position of the
PCFICH may be a position of an RE in the entire
bandwidth, where the RE corresponds to the PC-
FICH. When the physical cell ID changes, because
the RE position of the PCFICH changes, the effect
of adjusting the inter-cell interference intensity and
the interference probability may be achieved.

[0044] When the system information includes a CP
length, the relevant parameters include the CP length.
[0045] Step e: Determine, according to received infor-
mation about the CP length, whether to use a CP with
an ordinary CP length or a CP with an extended CP
length.
[0046] When the system information includes the sys-
tem bandwidth, the relevant parameters include a sub-
band size.
[0047] Step f: Determine the subband size according
to received system bandwidth; for example, the system
bandwidth is changed from 5 MHz to 10 MHz, and there-
fore the corresponding subband size is updated from 6
RBs to 8 RBs.
[0048] When the system information includes the
number of antennas, the relevant parameters include a
code book size.
[0049] Step g: Determine, according to the received
number of antennas, a selected code book and a trans-
mission manner.
[0050] In an implementation manner of this embodi-
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ment, the first base station may predefine effective time
of the system information of the second cell or notify the
second base station of the effective time of the system
information. After receiving the system information of the
second cell, the second base station begins to use the
corresponding system information of the second cell ac-
cording to the effective time. The effective time may be
an absolute time. For example, the effective time may be
used to indicate that the system information takes effect
immediately after being received, or the activation state
information may include an activation frame number or
an activation subframe number that is used to indicate
activation on the frame or subframe. Certainly, the effec-
tive time may also be a relative time. For example, system
information takes effect on a first sub frame after the sec-
ond base station receives 100 radio frames of the corre-
sponding system information, or it may be indicated that
the system information takes effect after a given time (for
example, 500 ms) after the system information is re-
ceived.
[0051] According to the preceding embodiment, a per-
son skilled in the art may know that the first base station
corresponding to the first cell is capable of managing the
second cell by determining the system information of the
second cell and sending it to the second base station
corresponding to the second cell. The first base station
may activate the second cell and notify a user equipment
of the activation of the second cell and the system infor-
mation of the second cell, the first base station may also
disable the second cell and simultaneously notify the user
equipment of relevant system information of the disabling
of the second cell, and the first base station may also
notify the user equipment of relevant system information
for switching back to the first cell or switching to another
cell, such as a third cell, and so on. A person skilled in
the art may think of these under the instruction of this
embodiment of the present invention, and therefore de-
tails are not provided herein.
[0052] In this embodiment of the present invention, the
term "cell" includes a physical cell or a carrier. A physical
cell refers to a cell corresponding to a physical device,
and a cell corresponding to a carrier refers to that at least
one set of physical devices work on at least one carrier
and each set of working physical devices on each carrier
may correspond to one cell.
[0053] After the step 120, the first base station may
further send the system information or system informa-
tion including the effective time to a user equipment in
the first cell, so that the user equipment updates stored
system information of the second cell or determines a
relevant parameter according to the system information,
and uses the updated system information or the relevant
parameter to access the second cell or adjusts a con-
nection link with the second cell, for example, adjusts a
relevant parameter used by the connection link, and re-
ceives signals of the second cell or sends signals to the
second cell according to relevant system information,
thereby implementing communication between the user

equipment and the second base station. It is also possible
that the first base station sends the system information
to the second cell or the third cell, and the second cell or
the third cell sends the system information to the user
equipment in the first cell, so that the user equipment is
capable of communicating with the second base station
corresponding to the second cell according to the system
information. This aspect is further described in the fol-
lowing embodiments.
[0054] It may also be that the first base station notifies
the second cell or another cell except the first and second
cells of the system information of the second cell and the
effective time of the system information, and then the
second cell or the another cell except the first and second
cells notifies a user equipment of the system information
or the system information including the effective time. In
this embodiment of the present invention, the first cell
and the second cell may correspond to a same base sta-
tion or different base stations. When the first cell and the
second cell correspond to the same base station, that is,
when the first base station and the second base station
are the same base station, the second cell may be notified
of the system information through an internal interface
of the base station or any other interface, including a
private interface. When the first cell and the second cell
correspond to different base stations, the first base sta-
tion may notify the second base station corresponding
to the second cell of the system information through an
interface between the base stations, an X2 interface, or
any other interface, including a private interface.
[0055] In this embodiment of the present invention, the
first base station may further determine system informa-
tion of multiple cells simultaneously and notify a base
station corresponding to each cell of the multiple cells of
the determined system information, so that the base sta-
tion corresponding to each cell generates downlink sig-
nals of the corresponding cell and/or receives uplink sig-
nals from the corresponding cell according to the system
information. In this case, the first base station may de-
termine that the system information of the multiple cells
is the same, such as determining that IDs of the multiple
cell are the same, or that the system information of the
multiple cells is different, such as determining that IDs of
the multiple cell are different, or that system bandwidth
of the multiple cells is the same but corresponding fre-
quency bands are orthogonal.
[0056] In this embodiment, system information of a
second cell is determined by a first base station. There-
fore, system information of a cell may be dynamically or
semi-statically adjusted according to user distribution
and service distribution requirements, so that network
resources can be better provided for a user that needs
them, a capability of serving the user is improved, a re-
quirement on network planning is lowered, it is simpler
to establish a wireless communication network, and an
adjustment capability of a network is enhanced.
[0057] FIG. 2 shows a flowchart of a cell configuration
method according to another embodiment of the present
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invention. Steps in this embodiment may be performed
on the basis of the embodiment corresponding to FIG.
1. The method in this embodiment includes:
Step 210: A user equipment in a first cell receives system
information of a second cell from a first base station cor-
responding to the first cell.
[0058] The system information may be initialized sys-
tem information or updated system information. The sys-
tem information further includes activation state informa-
tion, where the activation state information is used to in-
dicate one or more of the following: whether the second
cell is activated, when it is activated, and an activation
duration. The system information may further be system
information specific to the user equipment. All descrip-
tions about a cell and system information in the embod-
iment corresponding to FIG. 1 are applicable to this em-
bodiment, and therefore no further details are provided
herein. In this embodiment, the system information may
be notified to the user equipment through a broadcast
message or be notified to the user equipment through
signaling specific to the user equipment, for example,
high level signaling such as RRC signaling.
[0059] Step 220: The user equipment communicates
with a second base station corresponding to the second
cell according to the system information.
[0060] After the user equipment receives the system
information of the second cell sent by the first base station
corresponding to the first cell, the user equipment may
determine, according to the system information, relevant
parameters that need to be used to communicate with
the second cell, where the relevant parameters are the
same as those in the preceding embodiment. For exam-
ple, when the system information includes a physical cell
ID, the relevant parameters include a scrambling code
sequence, a position of an RS, synchronization signals,
a position of a PCFICH, or another parameter relevant
to the physical cell ID. A manner of determining the rel-
evant parameters is also the same as that in the preced-
ing embodiment. The second base station has adjusted
the relevant parameters according to the system infor-
mation in advance and sends and receives signals ac-
cording to the system information, so that both the second
base station and the user equipment have adjusted the
relevant parameters according to the system information.
Therefore, the user equipment may receive signals of
the second cell or send signals according to relevant sys-
tem information, so that communication can be per-
formed between the user equipment and the second
base station.
[0061] According to an implementation manner, the
method further includes receiving time for updating the
system information of the second cell and updating the
corresponding system information of the second cell ac-
cording to the time for updating the system information.
[0062] FIG. 3 shows a schematic flowchart of commu-
nication performed between a second base station and
a user equipment in this embodiment after they receive
system information sent by a first base station separately.

First, the first base station in a first cell sends system
information of a second cell to the second base station
and the user equipment respectively. Here, the system
information may take effect in the second base station
and the user equipment simultaneously, or the system
information may take effect in the second base station
first and then take effect in the user equipment, and so
on. This does not affect the essence of the present in-
vention. After both the second base station and the user
equipment determine relevant parameters according to
the system information, a connection link may be estab-
lished or a connection link may updated between the sec-
ond base station and the user equipment.
[0063] As can be seen from this embodiment of the
present invention, system information of a second cell is
determined by a first base station. Therefore, system in-
formation of a cell may be dynamically or semi-statically
adjusted according to a user distribution requirement and
a service distribution requirement, so that network re-
sources can be better provided for a user that needs
them, a capability of serving the user is improved, a re-
quirement on network planning is lowered, it is simpler
to establish a wireless communication network, and an
adjustment capability of a network is enhanced.
[0064] According to another embodiment of the
present invention, a method for implementing synchro-
nization between a user equipment and a base station
is further proposed. It should be noted that before per-
forming a synchronization method that is described in
combination with FIG. 4 and FIG. 5, as a part of the
present invention, the user equipment may establish in-
itial synchronization according to primary synchroniza-
tion signals (primary synchronization signal, PSS)/sec-
ondary synchronization signals (secondary synchroniza-
tion signal, SSS) that are predefined or configured by a
base station and then establish synchronization accord-
ing to multiple corresponding CSI-RS resources and the
initial synchronization. There is a mapping between the
PSSs/SSSs and the multiple CSI-RS resources.
[0065] FIG. 4 shows a flowchart of a synchronization
method according to an embodiment of the present in-
vention. As can be seen, the method includes the follow-
ing steps:
Step 410: Determine configuration information of at least
one reference signal (Reference Signal, RS) resource
group or port group. RSs may include channel-state in-
formation-reference signals (Channel-State Information-
Reference Signal, CSI-RS) and cell-specific reference
signals (Cell-specific Reference Signals, CRS). The re-
source group may include one or more resources, and
the port group may include one or more ports.
[0066] Step 420: Send the configuration information to
a user equipment, so that the user equipment establishes
synchronization according to the configuration informa-
tion of the at least one RS resource group or port group.
[0067] In this embodiment, configuration of an RS re-
source group or port group includes a pilot pattern, band-
width, a frequency domain position, a cycle, a subframe
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offset, and the like of each RS resource or port in the
corresponding RS resource group or port group. An im-
plementation manner is notifying the user equipment of
configuration parameters of each RS resource or port in
all RS resource groups or port groups used for the syn-
chronization, where the configuration parameters may
include parameters such as the pilot pattern, the band-
width, the frequency domain position, the cycle, and the
subframe offset. An implementation manner is instructing
the user equipment to establish the synchronization for
each RS resource or port in all existing RS resource
groups or port groups according to currently notified pa-
rameters. An implementation manner may be notifying
the user equipment of an RS resource group or port group
used for the synchronization and simultaneously notify-
ing each RS resource group or port group of certain con-
figuration information used for the synchronization. In this
case, the user equipment overwrites existing corre-
sponding configuration information of corresponding RS
resources or ports with the notified configuration infor-
mation so as to obtain RS resources or ports used for
the synchronization and establishes the synchronization
according to these RS resources or ports. For example,
No. 0, 1, and 2 CSI-RS resources that have been notified
to the user equipment are used to establish the synchro-
nization, where each CSI-RS resource serves as a re-
source group; when corresponding configuration infor-
mation about bandwidth is that bandwidth of a CSI-RS
resource group used for the synchronization is six re-
source blocks (Resource Block, RB) and a corresponding
frequency domain position is at the center of a frequency
band, the user equipment separately performs the syn-
chronization only according to the three CSI-RS resourc-
es each with six RBs at the center of the frequency band.
Another implementation manner may be notifying the us-
er equipment that three CSI-RS resources groups used
for the synchronization include No. 0, 1, and 2 CSI-RS
resources each and a corresponding cycle is 5 ms. How-
ever, when corresponding configuration information
used for the synchronization is that a cycle is 20 ms, the
user equipment only uses the cycle of 20 ms to separately
perform the synchronization on the corresponding three
CSI-RS resources. When an RS port is used for the syn-
chronization, the RS port is a set of one or more ports of
an RS resource; for example, the first port or the first two
ports of a 4-port CSI-RS resource may be used to perform
the synchronization.
[0068] In another implementation manner, RS config-
uration used for the synchronization may also reuse RS
configuration in a measurement set (a set of correspond-
ing RSs used to measure channel state information) or
a feedback set (a set of corresponding RSs used to de-
termine feedback information). That is, the measurement
set or the feedback set is an RS set used for the syn-
chronization, and the measurement set or the feedback
set may already include the RS configuration. In step
410, configuration information of an RS resource group
or port group on which the synchronization needs to be

performed may be determined by directly using such con-
figuration in the measurement set or the feedback set.
After receiving configuration information of the measure-
ment set or the feedback set, the user equipment sepa-
rately establishes the synchronization based on the CSI-
RS and CRS resource or port configuration. For example,
the measurement set includes No. 0, 1, and 2 CSI-RS
resources, each CSI-RS resource corresponds to four
ports, entire bandwidth, a cycle with a length of 20 ms,
and a subframe offset equal to 5, where the No. 0, 1, and
2 CSI-RS resources correspond to pilot patterns 0, 1,
and 2, respectively, and the user equipment directly uses
the corresponding three CSI-RS resources to establish
the synchronization separately. Based on the measure-
ment set or the feedback set, it may further be notified
that some CSI-RS resources or CSI-RS ports in the set
are CSI-RS resource groups or CSI-RS port groups on
which the synchronization needs to be performed, where
each resource group includes one resource and each
port group includes at least one port (the number of ports
in each port group may be predefined, for example, one
port or the first two ports corresponding to a resource).
Further, some or all CSI-RS resources or CSI-RS ports
in the measurement set or the feedback set may further
be notified of the configuration information used for the
synchronization. In this case, the user equipment per-
forms the synchronization on a certain RS resource or
port by using corresponding configuration information
used for the synchronization that is currently notified, in-
stead of corresponding configuration information corre-
sponding to an existing RS resource or port. It is assumed
that the measurement set is used for the synchronization
simultaneously, where the measurement set includes
No. 0, 1, and 2 CSI-RS resources, each CSI-RS resource
corresponds to four ports, entire bandwidth, a cycle with
a length of 20 ms, and a subframe offset equal to 5, and
the No. 0, 1, and 2 CSI-RS resources correspond to pilot
patterns 0, 1, and 2, respectively, but a cycle with a length
of 40 ms is used for the synchronization. In this case, the
user equipment uses No. 0, 1, and 2 CSI-RS resources
whose cycle length is 40 ms to establish the synchroni-
zation separately.
[0069] Here, the user equipment may establish one or
more synchronization. Moreover, establishment of the
synchronization may also be implemented by the user
equipment according to a certain trigger condition. For
example, the trigger condition may be that some meas-
urement or feedback needs to be performed according
to a synchronized CSI-RS/CRS resource or port, and pr-
esynchronization is required in this case; or the trigger
condition may be that reference signal received power
or reference signal received quality corresponding to a
CSI-RS/CRS resource or port that needs to be synchro-
nized exceeds a certain threshold; certainly, the trigger
condition may also be another thinkable trigger condition.
In this embodiment of the present invention, synchroni-
zation may be replaced with synchronization tracking,
timing, and the like, and the preceding method is still
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applicable.
[0070] In this embodiment, sending configuration in-
formation to a user equipment may allow the user equip-
ment to establish synchronization according to configu-
ration information of each resource group or port group,
thereby solving a problem that the user equipment does
not know reference signals based on which synchroni-
zation is to be performed.
[0071] According to an embodiment, after the estab-
lishing synchronization between a user equipment and
a base station, the following steps may further be per-
formed to implement receiving PDSCH data by the user
equipment. FIG. 5 shows a flowchart of a synchronization
method according to an embodiment of the present in-
vention.
[0072] As can be seen from FIG. 5, step 410 and step
420 are completely the same as the steps shown in FIG.
4, and therefore details are not repeated herein.
[0073] Step 430: Determine first synchronization infor-
mation to which reference needs to be made by the user
equipment for receiving a physical downlink shared chan-
nel PDSCH. Here, the base station may determine the
first synchronization information by itself, or the base sta-
tion may obtain the first synchronization information in
another manner. Here, determining the first synchroni-
zation information may be performed in the following
manner: first determining a transmitting node that is used
to transmit the physical downlink shared channel, and
then determining synchronization corresponding to sig-
nals of an RS resource group or an RS port group trans-
mitted by the transmitting node as the first synchroniza-
tion information.
[0074] Step 440: Send the first synchronization infor-
mation to the user equipment, so that the user equipment
determines, according to the first synchronization infor-
mation, synchronization that needs to be used, to receive
data from the PDSCH. In step 410, the user equipment
may establish multiple synchronization with the base sta-
tion. Therefore, the base station determines synchroni-
zation according to which the user equipment needs to
receive data from the PDSCH, that is, determines the
first synchronization information. In step 440, the base
station may send the first synchronization information to
the user equipment in multiple manners. For example, in
dynamic node selection (Dynamic Point Selection, DPS)
mode, the first synchronization information may be trans-
mitted through a downlink control information (Downlink
Control Information, DCI) notification; in single-node
service mode, the first synchronization information may
be transmitted through radio resource control (Radio Re-
source Control, RRC) signaling or a DCI notification; in
joint transmission (Joint Transmission, JT) mode, the first
synchronization information may be transmitted through
RRC signaling or a DCI notification, for example, the user
equipment may be instructed to use a CSI-RS corre-
sponding to the nearest node to perform synchronization.
It should be noted that the preceding examples are not
exhaustive, and a person skilled in the art is likely to think

of that another suitable manner may be used to send the
first synchronization information to the user equipment.
Through the first synchronization information, the user
equipment is capable of learning the synchronization ac-
cording to which it needs to receive the PDSCH data.
The first synchronization information may be notified ac-
cording to a number of an RS resource group or port
group that is used for the synchronization. For example,
the RS resource group or port group that is used for the
synchronization is numbered according to a sequence
for the base station to notify RS resources used for the
synchronization, and when the first synchronization in-
formation is notified, only a corresponding number of a
corresponding RS resource group or port group is noti-
fied. A bitmap (bitmap) manner may also be used for
notifying; in this case, each bit in a bitmap corresponds
to an RS resource group or port group used for the syn-
chronization, a bit corresponding to first synchronization
is set to 1, and another bit is set to 0, so that the bitmap
can be used to effectively notify the first synchronization
information.
[0075] According to the preceding solution, the user
equipment may select, according to an instruction of the
base station, required synchronization to receive the PD-
SCH data, thereby correctly receiving the data on the
PDSCH.
[0076] According to an embodiment, after the estab-
lishing synchronization between a user equipment and
a base station that is described in combination with FIG.
4, the following steps may further be performed to imple-
ment determining, by the user equipment, a transmission
moment for sending uplink information. FIG. 6 shows a
flowchart of a synchronization method according to an
embodiment of the present invention. In the method
shown in FIG. 6, how to determine an uplink transmission
moment according to downlink synchronization is de-
scribed. As can be seen from FIG. 6, step 410 and step
420 are completely the same as the steps shown in FIG.
4, and therefore details are not repeated herein.
[0077] Step 450: Determine second synchronization
information to which reference needs to be made by the
user equipment when sending uplink signals. Here, the
base station may determine the second synchronization
information by itself, or the base station may obtain the
second synchronization information by using another
manner.
[0078] Step 460: Send the second synchronization in-
formation to the user equipment, so that the user equip-
ment is capable of determining, according to the second
synchronization information, a transmission moment for
sending the uplink signals.
[0079] The user equipment has established multiple
synchronization with the base station. Therefore, in step
450, the base station determines the second synchroni-
zation information to which reference needs to be made
by the user equipment in an uplink direction. For example,
the base station determines that second synchronization
of the user equipment is synchronization that has been

15 16 



EP 2 827 632 B1

10

5

10

15

20

25

30

35

40

45

50

55

established by a certain user equipment (a determining
method may be using same synchronization as the sec-
ond synchronization all the time, or determining synchro-
nization corresponding to a node that receives uplink in-
formation of the user equipment as the second synchro-
nization), and the user equipment needs to determine,
according to timing of the synchronization, a reference
value for adjusting the uplink transmission moment. For
example, when the user equipment learns that the sec-
ond synchronization is the synchronization that has been
established by the certain user equipment, it may deter-
mine, according to the synchronization and an uplink TA,
an uplink transmission moment for sending uplink infor-
mation. Moreover, the user equipment may determine a
timing offset before and after the second synchronization
changes, and determine, according to the timing offset,
the second synchronization, and a parameter such as
the uplink TA, an uplink transmission moment for sending
uplink data. For example, according to a notification of
the base station, the second synchronization changes
from synchronization A to synchronization B, and a syn-
chronization timing offset between synchronization A and
B is Δoffset; in this case, the user equipment needs to
adjust the TA to TA’ = TA + Δoffset and then use the
corresponding TA’ and the second synchronization noti-
fied by the base station to determine the uplink transmis-
sion moment. A method for notifying the second synchro-
nization information may be the same as a method for
notifying the first synchronization information, for exam-
ple, notifying a number of corresponding synchronization
or using a bitmap to notify the second synchronization
that needs to be used.
[0080] As an implementation manner, it may further
include notifying the user equipment of whether timing
offset compensation needs to be performed, and the user
equipment determines, according to the notification,
whether timing offset compensation needs or does not
need to be performed. When compensation needs to be
performed, the user equipment first determines a timing
compensation offset, then adjusts a TA to a TA’ according
to the timing offset compensation, and then determines
an uplink transmission moment according to the TA’ and
the second synchronization notified by the base station.
[0081] Certainly, it is also possible that the user equip-
ment is predefined to perform timing compensation ac-
cording to a certain trigger condition. For example, the
user equipment determines whether a change of the sec-
ond synchronization exceeds a predetermined threshold,
and when the change of the second synchronization ex-
ceeds the preset threshold, the user equipment adjusts
a TA according to a changed timing offset of the second
synchronization, for example, automatically adjusts the
value of the TA to TA’ = TA + Δoffset, where the Δoffset
is a timing offset before and after the second synchroni-
zation changes. When both a trigger condition and a no-
tification of the base station exist, the user equipment
performs, only when the trigger condition is met and the
base station notifies that the timing offset compensation

needs to be performed, timing offset compensation and
determines an uplink transmission moment according to
the compensated TA’.
[0082] Therefore, the user equipment may send uplink
signals according to the uplink transmission moment de-
termined by the second synchronization.
[0083] The methods shown in FIG. 5 and FIG. 6 may
be performed separately or jointly. Accordingly, FIG. 7
shows a flowchart of a synchronization method according
to another embodiment of the present invention. As can
be seen, the method includes:

Step 710: Determine configuration information of at
least one reference signal (Reference Signal, RS)
resource group or port group. RSs may include CSI-
RSs and CRSs.
Step 720: Send the configuration information to a
user equipment, so that the user equipment estab-
lishes synchronization with a base station based on
each resource group or port group and according to
the configuration information.
Step 730: Determine first synchronization informa-
tion to which reference needs to be made by the user
equipment for receiving a physical downlink shared
channel PDSCH.
Step 740: Send the first synchronization information
to the user equipment, so that the user equipment
determines, according to the first synchronization in-
formation, synchronization that needs to be used, to
receive data from the PDSCH channel.
Step 750: Determine second synchronization infor-
mation to which reference needs to be made by the
user equipment when sending uplink data.
Step 760: Send the second synchronization informa-
tion to the user equipment, so that the user equip-
ment is capable of determining, according to the sec-
ond synchronization information, a transmission mo-
ment for sending uplink signals.

[0084] It should be noted that the above description
does not limit a sequence of performing the steps. For
example, steps 750 and 760 may be performed first, and
then steps 730 and 740 are performed. This does not
change the essence of this embodiment of the present
invention and falls in the scope disclosed in this embod-
iment of the present invention.
[0085] As can be seen, uplink synchronization and
downlink synchronization of the user equipment are de-
termined by using the preceding method, so that com-
munication in uplink and downlink directions can be per-
formed between the user equipment and the base sta-
tion. For specific content of the steps of the preceding
method, reference may be made to the foregoing de-
scription in combination with FIG. 4 to FIG. 6, and details
are not repeated herein.
[0086] Accordingly, according to an embodiment of the
present invention, a method for implementing synchro-
nization between a user equipment and a base station

17 18 



EP 2 827 632 B1

11

5

10

15

20

25

30

35

40

45

50

55

is further proposed. FIG. 8 shows a flowchart of the meth-
od. As can be seen, the method includes: Step 810: Re-
ceive configuration information of at least one reference
signal RS resource group or port group on which syn-
chronization needs to be performed; and step 820: Sep-
arately establish synchronization with a base station
based on each RS resource group or port group and ac-
cording to the configuration information.
[0087] According to an implementation form, the meth-
od further includes: receiving first synchronization infor-
mation corresponding to a PDSCH; and determining, ac-
cording to the first synchronization information, synchro-
nization that needs to be used, to receive data from the
PDSCH channel.
[0088] According to an implementation form, the meth-
od further includes: receiving second synchronization in-
formation to which reference needs to be made when
uplink signals are sent; and determining, according to
the second synchronization information, a transmission
moment for sending the uplink signals.
[0089] According to an implementation form, the meth-
od further includes: receiving signaling about whether
offset compensation needs to be performed for timing;
and compensating changed second synchronization ac-
cording to a timing offset before and after the second
synchronization changes.
[0090] According to an implementation form, the meth-
od further includes: determining whether a change of the
second synchronization exceeds a predetermined
threshold; and when the predetermined threshold is ex-
ceeded, adjusting timing of the second synchronization
according to a changed timing offset of the second syn-
chronization.
[0091] According to an implementation form, the meth-
od further includes: establishing initial synchronization
according to primary synchronization signals and/or sec-
ondary synchronization signals PSSs/SSSs that are pre-
defined or configured by the base station.
[0092] For specific content of the preceding method,
reference may be made to the foregoing embodiments
described from the base station side in combination with
FIG. 4 to FIG. 7, and therefore no further details are pro-
vided herein.
[0093] According to an embodiment of the present in-
vention, a base station is further proposed, and it corre-
sponds to a first cell. FIG. 9 shows a schematic structural
diagram of a base station according to an embodiment
of the present invention. As can be seen, the base station
900 includes: a determining unit 910, configured to de-
termine system information of a second cell; and a send-
ing unit 920, configured to notify a second base station
corresponding to the second cell of the system informa-
tion, so that the second base station sends and receives
signals according to the system information.
[0094] According to an implementation form, the de-
termining unit 910 is specifically configured to: dynami-
cally or semi-statically update the system information of
the second cell; or trigger the first base station to deter-

mine the system information of the second cell when a
preset condition is met.
[0095] According to an implementation form, the send-
ing unit 920 is configured to send the system information
to a user equipment in the first cell, so that the user equip-
ment is capable of communicating with the second base
station corresponding to the second cell according to the
system information; or the sending unit 920 is configured
to send the system information to the second cell or a
third cell, where the second cell or the third cell sends
the system information to a user equipment in the first
cell, so that the user equipment is capable of communi-
cating with the second base station corresponding to the
second cell according to the system information.
[0096] According to an implementation form, the send-
ing unit 920 further notifies a user equipment of time when
the system information of the second cell takes effect,
so that the user equipment updates the corresponding
system information of the second cell according to the
time when the system information takes effect.
[0097] According to an embodiment of the present in-
vention, a user equipment is further proposed. FIG. 10
shows a schematic structural diagram of a user equip-
ment according to an embodiment of the present inven-
tion. The user equipment 1000 includes: a receiving unit
1010, configured to receive system information of a sec-
ond cell from a first base station corresponding to a first
cell; and a communication unit 1020, configured to com-
municate with a second base station corresponding to
the second cell according to the system information. It
should be noted that the communication unit 1020 may
also include the communication unit 1010, and the ac-
companying drawing does not limit them as independent
units.
[0098] According to an implementation form, the user
equipment further includes an updating unit 1030. The
receiving unit 1010 receives time when the system infor-
mation of the second cell takes effect, and the updating
unit 1030 is configured to update the corresponding sys-
tem information of the second cell according to the time
when the system information takes effect.
[0099] According to an embodiment of the present in-
vention, a base station is further proposed. FIG. 11 shows
a schematic structural diagram of a base station accord-
ing to an embodiment of the present invention. The base
station 1100 includes: a determining unit 1110, config-
ured to determine configuration information of at least
one reference signal RS resource group or port group;
and a sending unit 1120, configured to send the config-
uration information to a user equipment, so that the user
equipment establishes synchronization according to the
configuration information of the at least one RS resource
group or port group.
[0100] According to an implementation form, the de-
termining unit 1110 is configured to determine first syn-
chronization information to which reference needs to be
made by the user equipment for receiving a physical
downlink shared channel PDSCH; and the sending unit
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1120 is configured to send the first synchronization in-
formation to the user equipment, so that the user equip-
ment determines, according to the first synchronization
information, synchronization that needs to be used, to
receive data from the PDSCH.
[0101] According to an implementation form, the de-
termining unit 1110 is configured to determine second
synchronization information to which reference needs to
be made by the user equipment when sending uplink
signals; and the sending unit 1120 is configured to send
the second synchronization information to the user equip-
ment, so that the user equipment is capable of determin-
ing, according to the second synchronization information,
a transmission moment for sending the uplink signals.
[0102] According to an implementation form, the base
station further includes: a notifying unit 1130, configured
to notify the user equipment of whether offset compen-
sation needs to be performed for an uplink timing ad-
vance, so that the user equipment is capable of deter-
mining an uplink transmission moment according to a
timing offset before and after the second synchronization
changes.
[0103] According to an implementation form, the noti-
fying unit 1130 is configured to notify the user equipment
of primary synchronization signals and/or secondary syn-
chronization signals PSSs/SSSs, so that the user equip-
ment establishes initial synchronization according to the
primary synchronization signals and/or secondary syn-
chronization signals.
[0104] According to an embodiment of the present in-
vention, a user equipment is further proposed. FIG. 12
shows a schematic structural diagram of a base station
according to an embodiment of the present invention. As
can be seen, the user equipment 1200 includes: a re-
ceiving unit 1210, configured to receive configuration in-
formation of at least one reference signal RS resource
group or port group; and a synchronizing unit 1220, con-
figured to separately establish synchronization based on
each RS resource group or port group and according to
the configuration information.
[0105] According to an implementation form, the user
equipment further includes a determining unit 1230. The
receiving unit 1210 is configured to receive first synchro-
nization information corresponding to a PDSCH, and the
determining unit 1230 is configured to determine, accord-
ing to the first synchronization information, synchroniza-
tion that needs to be used, to receive data from the PD-
SCH.
[0106] According to an implementation form, the re-
ceiving unit 1210 is configured to receive second syn-
chronization information to which reference needs to be
made when uplink signals are sent; and the determining
unit 1230 is configured to determine, according to the
second synchronization information, a transmission mo-
ment for sending signals.
[0107] According to an implementation form, the re-
ceiving unit 1210 is configured to receive second syn-
chronization information to which reference needs to be

made when uplink signals are sent; and the determining
unit 1230 is configured to determine, according to the
second synchronization information, a transmission mo-
ment for sending signals.
[0108] According to an implementation form, the re-
ceiving unit 1210 is configured to receive signaling about
whether offset compensation needs to be performed for
an uplink timing advance; and the determining unit 1230
is configured to determine an uplink transmission mo-
ment according to a timing offset before and after the
second synchronization changes.
[0109] According to an implementation form, the user
equipment further includes an adjusting unit 1240. The
determining unit 1230 is configured to determine whether
a change of the second synchronization exceeds a pre-
determined threshold; and the adjusting unit 1240 is con-
figured to: when the predetermined threshold is exceed-
ed, adjust timing of the second synchronization according
to a changed timing offset of the second synchronization.
[0110] According to an implementation form, the syn-
chronizing unit 1220 is further configured to establish in-
itial synchronization according to primary synchroniza-
tion signals and/or secondary synchronization signals
PSSs/SSSs that are predefined or configured by a base
station.
[0111] For specific details about the preceding appa-
ratus embodiments, reference may be made to relevant
parts of the foregoing method embodiments, and there-
fore no further details are provided herein.
[0112] A person skilled in the art should understand
that the division of the apparatuses and modules in the
embodiments of the present invention is logical function
division and their practical specific structures may be a
split or combination of the foregoing functional modules.
[0113] Serial numbers of the above embodiments of
the present invention are only used for description, but
do not indicate preference of the embodiments.
[0114] Solutions described in claims also fall within the
protection scope of the embodiments of the present in-
vention.
[0115] A person of ordinary skill in the art may under-
stand that all or a part of the processing of the methods
in the embodiments may be implemented by a program
instructing relevant hardware. The program may be
stored in a computer readable storage medium.
[0116] The foregoing describes only exemplary em-
bodiments of the present invention and is not intended
to limit the protection scope of the present invention.

Claims

1. A method for sending configuration information,
comprising:

determining (410), by a base station, configura-
tion information of a channel state information
reference signal, CSI-RS, resource group which
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comprises multiple CSI-RS resources, wherein
the configuration information comprises a pilot
pattern, a bandwidth, a frequency domain posi-
tion, a cycle, and a subframe offset of each CSI-
RS resource of the multiple CSI-RS resources;
and
sending (420), by the base station, the configu-
ration information to a user equipment, wherein
the configuration information is for synchroniza-
tion tracking.

2. The method according to claim 1, further comprising:

determining (430), by the base station, first syn-
chronization information, the first synchroniza-
tion information is for sending a physical down-
link shared channel, PDSCH;
sending (440), by the base station, the first syn-
chronization information to the user equipment;
and
sending, by the base station, the physical down-
link shared channel, PDSCH, to the user equip-
ment according to the first synchronization in-
formation.

3. The method according to claim 2, wherein the first
synchronization information is for determining a syn-
chronization to be used to receive the PDSCH, the
determined synchronization is among multiple es-
tablished synchronizations.

4. The method according to claim 3, wherein the first
synchronization information is comprised in a down-
link control information, DCI corresponding to the
PDSCH.

5. A method for receiving configuration information,
comprising:

receiving (810), by a user equipment, configu-
ration information of a channel state information
reference signal, CSI-RS, resource group which
comprises multiple CSI-RS resources, wherein
the configuration information comprises a pilot
pattern, a bandwidth, a frequency domain posi-
tion, a cycle, and a subframe offset of each CSI-
RS resource of the multiple CSI-RS resources;
and
performing (820), by the user equipment, syn-
chronization tracking according to the configu-
ration information.

6. The method according to claim 5, further comprising:

receiving, by the user equipment, first synchro-
nization information; and
receiving, by the user equipment, a physical
downlink shared channel, PDSCH, according to

the first synchronization information.

7. The method according to claim 6, further comprising:
determining, by the user equipment, according to the
first synchronization information, a synchronization
to be used to receive the PDSCH, the determined
synchronization is among multiple established syn-
chronizations.

8. The method according to claim 6, wherein the first
synchronization information is comprised in a down-
link control information, DCI corresponding to the
PDSCH.

9. A base station (900), comprising:

a determining unit (910), configured to deter-
mine configuration information of a channel
state information reference signal, CSI-RS, re-
source group which comprises multiple CSI-RS
resources, wherein the configuration informa-
tion comprises a pilot pattern, a bandwidth, a
frequency domain position, a cycle, and a sub-
frame offset of each CSI-RS resource of the mul-
tiple CSI-RS resources; and
a sending unit (920), configured to send the con-
figuration information to a user equipment,
wherein the configuration information is for syn-
chronization tracking.

10. The base station (900) according to claim 9, wherein:

the determining unit (910) is configured to de-
termine first synchronization information, the
first synchronization information is for sending
a physical downlink shared channel, PDSCH;
the sending unit (920) is configured to send first
synchronization information to the user equip-
ment; and
send the physical downlink shared channel, PD-
SCH, to the user equipment according to the
first synchronization information.

11. The base station (900) according to claim 10, where-
in the first synchronization information is for deter-
mining a synchronization to be used to receive the
PDSCH, the determined synchronization is among
multiple established synchronizations.

12. The base station (900) according to claim 11, where-
in
the first synchronization information is comprised in
a downlink control information, DCI corresponding
to the PDSCH.

13. A user equipment (1200), comprising:

a receiving unit (1210), configured to receive
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configuration information of a channel state in-
formation reference signal, CSI-RS, resource
group which comprises multiple CSI-RS re-
sources, wherein the configuration information
comprises a pilot pattern, a bandwidth, a fre-
quency domain position, a cycle, and a sub-
frame offset of each CSI-RS resource of the mul-
tiple CSI-RS resources; and
a synchronizing unit (1220), configured to per-
form synchronization tracking according to the
configuration information.

14. The user equipment (1200) according to claim 13,
further comprising a determining unit (1230), where-
in:

the receiving unit (1210) is configured to receive
first synchronization information; and
receive a physical downlink shared channel,
PDSCH, according to the first synchronization
information.

15. The user equipment (1200) according to claim 14,
further comprising the determining unit (1230),
wherein
the determining unit (1230) is configured to deter-
mine, according to the first synchronization informa-
tion, a synchronization to be used to receive the PD-
SCH, the determined synchronization is among mul-
tiple established synchronizations.

16. The user equipment (1200) according to claim 14,
wherein the first synchronization information is com-
prised in a downlink control information, DCI corre-
sponding to the PDSCH.

17. A computer program comprising instructions, where-
in when executed by a computer, the instructions
cause the computer to perform the method according
to any one of claims 1 to 4.

18. A computer program comprising instructions, where-
in when executed by a computer, the instructions
cause the computer to perform the method according
to any one of claims 5 to 8.

19. A computer readable storage medium comprising in-
structions which, when executed by a computer,
cause the computer to implement the method of an-
yone of claims 1 to 4.

20. A computer readable storage medium comprising in-
structions which, when executed by a computer,
cause the computer to implement the method of an-
yone of claims 5 to 8.

Patentansprüche

1. Verfahren zum Senden von Konfigurationsinforma-
tionen, das Folgendes aufweist:

Bestimmen (410), durch eine Basisstation, von
Konfigurationsinformationen einer Kanalzu-
standsinformations-Referenzsignal(CSI-
RS)-Ressourcengruppe, die mehrere CSI-RS-
Ressourcen aufweist, wobei die Konfigurations-
informationen ein Pilotmuster, eine Bandbreite,
eine Frequenzdomänenposition, einen Zyklus
und einen Unterrahmenversatz jeder CSI-RS-
Ressource der mehreren CSI-RS-Ressourcen
aufweisen; und
Senden (420), durch die Basisstation, der Kon-
figurationsinformationen an eine Benutzervor-
richtung, wobei die Konfigurationsinformationen
zur Synchronisationsverfolgung dienen.

2. Verfahren nach Anspruch 1, das ferner Folgendes
aufweist:

Bestimmen (430), durch die Basisstation, einer
ersten Synchronisationsinformation, wobei die
erste Synchronisationsinformation zum Senden
eines gemeinsamen physischen Downlink-Ka-
nals, PDSCH, dient;
Senden (440), durch die Basisstation, der ersten
Synchronisationsinformation an die Benutzer-
vorrichtung; und
Senden, durch die Basisstation, des gemeinsa-
men physischen Downlink-Kanals, PDSCH, an
die Benutzervorrichtung gemäß der ersten Syn-
chronisationsinformation.

3. Verfahren nach Anspruch 2, wobei die erste Syn-
chronisationsinformation zum Bestimmen einer
Synchronisation dient, die zum Empfangen des
PDSCH verwendet werden soll, wobei die bestimm-
te Synchronisation unter mehreren ermittelten Syn-
chronisationen ist.

4. Verfahren nach Anspruch 3, wobei die erste Syn-
chronisationsinformation in einer Downlink-Steuer-
information, DCI, entsprechend dem PDSCH enthal-
ten ist.

5. Verfahren zum Empfangen von Konfigurationsinfor-
mationen, das Folgendes aufweist:

Empfangen (810), durch eine Benutzervorrich-
tung, von Konfigurationsinformationen einer Ka-
nalzustandsinformations-Referenzsignal(CSI-
RS)-Ressourcengruppe, die mehrere CSI-RS-
Ressourcen aufweist, wobei die Konfigurations-
informationen ein Pilotmuster, eine Bandbreite,
eine Frequenzdomänenposition, einen Zyklus
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und einen Unterrahmenversatz jeder CSI-RS-
Ressource der mehreren CSI-RS-Ressourcen
aufweisen; und
Durchführen (820), durch die Benutzervorrich-
tung, von Synchronisationsverfolgung gemäß
den Konfigurationsinformationen.

6. Verfahren nach Anspruch 5, das ferner Folgendes
aufweist:

Empfangen, durch die Benutzervorrichtung, ei-
ner ersten Synchronisationsinformation; und
Empfangen, durch die Benutzervorrichtung, ei-
nes gemeinsamen physischen Downlink-Ka-
nals, PDSCH gemäß der ersten Synchronisati-
onsinformation.

7. Verfahren nach Anspruch 6, das ferner Folgendes
aufweist:
Bestimmen, durch die Benutzervorrichtung, gemäß
der ersten Synchronisationsinformation, einer Syn-
chronisation, die zum Empfangen des PDSCH ver-
wendet werden soll, wobei die bestimmte Synchro-
nisation unter mehreren ermittelten Synchronisatio-
nen ist.

8. Verfahren nach Anspruch 6, wobei die erste Syn-
chronisationsinformation in einer Downlink-Steuer-
information, DCI, entsprechend dem PDSCH enthal-
ten ist.

9. Basisstation (900), die Folgendes aufweist:

eine Bestimmungseinheit (910), ausgebildet
zum Bestimmen von Konfigurationsinformatio-
nen einer Kanalzustandsinformations-Refe-
renzsignal(CSI-RS)-Ressourcengruppe, die
mehrere CSI-RS-Ressourcen aufweist, wobei
die Konfigurationsinformationen ein Pilotmus-
ter, eine Bandbreite, eine Frequenzdomänen-
position, einen Zyklus und einen Unterrahmen-
versatz jeder CSI-RS-Ressource der mehreren
CSI-RS-Ressourcen aufweisen; und
eine Sendeeinheit (920), ausgebildet zum Sen-
den der Konfigurationsinformationen an eine
Benutzervorrichtung, wobei die Konfigurations-
informationen zur Synchronisationsverfolgung
dienen.

10. Basisstation (900) nach Anspruch 9, wobei:
die Bestimmungseinheit (910) ausgebildet ist zum
Bestimmen einer ersten Synchronisationsinformati-
on, wobei die erste Synchronisationsinformation
zum Senden eines gemeinsamen physischen
Downlink-Kanals, PDSCH, dient; wobei die Sende-
einheit (920) ausgebildet ist zum:

Senden einer ersten Synchronisationsinforma-

tion an die Benutzervorrichtung; und
Senden des gemeinsamen physischen Down-
link-Kanals, PDSCH, an die Benutzervorrich-
tung gemäß der ersten Synchronisationsinfor-
mation.

11. Basisstation (900) nach Anspruch 10, wobei die ers-
te Synchronisationsinformation zum Bestimmen ei-
ner Synchronisation dient, die zum Empfangen des
PDSCH verwendet werden soll, wobei die bestimm-
te Synchronisation unter mehreren ermittelten Syn-
chronisationen ist.

12. Basisstation (900) nach Anspruch 11, wobei
die erste Synchronisationsinformation in einer
Downlink-Steuerinformation, DCI, entsprechend
dem PDSCH enthalten ist.

13. Benutzereinrichtung (1200), die Folgendes auf-
weist:

eine Empfangseinheit (1210), ausgebildet zum
Empfangen von Konfigurationsinformationen
einer Kanalzustandsinformations-Referenzsig-
nal(CSI-RS)-Ressourcengruppe, die mehrere
CSI-RS-Ressourcen aufweist, wobei die Konfi-
gurationsinformationen ein Pilotmuster, eine
Bandbreite, eine Frequenzdomänenposition, ei-
nen Zyklus und einen Unterrahmenversatz jeder
CSI-RS-Ressource der mehreren CSI-RS-Res-
sourcen aufweisen; und
eine Synchronisationseinheit (1220), ausgebil-
det zum Durchführen von Synchronisationsver-
folgung gemäß den Konfigurationsinformatio-
nen.

14. Benutzervorrichtung (1200) nach Anspruch 13, fer-
ner eine Bestimmungseinheit (1230) aufweisend,
wobei:
die Empfangseinheit (1210) ausgebildet ist zum:

Empfangen einer ersten Synchronisationsinfor-
mation; und
Empfangen eines gemeinsamen physischen
Downlink-Kanals, PDSCH, gemäß der ersten
Synchronisationsinformation.

15. Benutzervorrichtung (1200) nach Anspruch 14, fer-
ner die Bestimmungseinheit (1230) aufweisend, wo-
bei:
die Bestimmungseinheit (1230) ausgebildet ist zum
Bestimmen, gemäß der ersten Synchronisationsin-
formation, einer Synchronisation, die zum Empfan-
gen des PDSCH verwendet werden soll, wobei die
bestimmte Synchronisation unter mehreren ermittel-
ten Synchronisationen ist.

16. Benutzervorrichtung (1200) nach Anspruch 14, wo-
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bei die erste Synchronisationsinformation in einer
Downlink-Steuerinformation, DCI, entsprechend
dem PDSCH enthalten ist.

17. Computerprogramm, Anweisungen aufweisend,
wobei die Anweisungen, wenn sie durch einen Com-
puter ausgeführt werden, den Computer veranlas-
sen, das Verfahren nach einem der Ansprüche 1 bis
4 durchzuführen.

18. Computerprogramm, Anweisungen aufweisend,
wobei die Anweisungen, wenn sie durch einen Com-
puter ausgeführt werden, den Computer veranlas-
sen, das Verfahren nach einem der Ansprüche 5 bis
8 durchzuführen.

19. Computerlesbares Speichermedium, Anweisungen
aufweisend, die, wenn sie durch einen Computer
ausgeführt werden, den Computer veranlassen, das
Verfahren nach einem der Ansprüche 1 bis 4 umzu-
setzen.

20. Computerlesbares Speichermedium, Anweisungen
aufweisend, die, wenn sie durch einen Computer
ausgeführt werden, den Computer veranlassen, das
Verfahren nach einem der Ansprüche 5 bis 8 umzu-
setzen.

Revendications

1. Procédé pour envoyer des informations de configu-
ration, comprenant :

la détermination (410), par une station de base,
d’informations de configuration d’un groupe de
ressources de signal de référence d’informa-
tions d’état de canal, CSI-RS qui comprend de
multiples ressources CSI-RS, les informations
de configuration comprenant un modèle pilote,
une largeur de bande, une position dans le do-
maine fréquentiel, un cycle et un décalage de
sous-trame de chaque ressource CSI-RS des
multiples ressources CSI-RS ; et
l’envoi (420), par la station de base, des infor-
mations de configuration à un équipement d’uti-
lisateur, les informations de configuration étant
destinées au suivi de synchronisation.

2. Procédé selon la revendication 1, comprenant en
outre :

la détermination (430), par la station de base,
de premières informations de synchronisation,
les premières informations de synchronisation
étant destinées à l’envoi d’un canal physique
partagé en liaison descendante, PDSCH ;
l’envoi (440), par la station de base, des premiè-

res informations de synchronisation à l’équipe-
ment d’utilisateur ; et
l’envoi, par la station de base, du canal physique
partagé en liaison descendante, PDSCH, à
l’équipement d’utilisateur en fonction des pre-
mières informations de synchronisation.

3. Procédé selon la revendication 2, les premières in-
formations de synchronisation étant destinées à la
détermination d’une synchronisation à utiliser pour
recevoir le PDSCH, la synchronisation déterminée
étant parmi de multiples synchronisations établies.

4. Procédé selon la revendication 3, les premières in-
formations de synchronisation étant comprises dans
des informations de commande de liaison descen-
dante, DCI, correspondant au PDSCH.

5. Procédé destiné à la réception d’informations de
configuration, comprenant :

la réception (810), par un équipement d’utilisa-
teur, d’informations de configuration d’un grou-
pe de ressources de signal de référence d’infor-
mations d’état de canal, CSI-RS, qui comprend
de multiples ressources CSI-RS, les informa-
tions de configuration comprenant un modèle
pilote, une largeur de bande, une position dans
le domaine fréquentiel, un cycle et un décalage
de sous-trame de chaque ressource CSI-RS
des multiples ressources CSI-RS ; et
la réalisation (820), par l’équipement d’utilisa-
teur, d’un suivi de synchronisation en fonction
des informations de configuration.

6. Procédé selon la revendication 5, comprenant en
outre :

la réception, par l’équipement d’utilisateur, de
premières informations de synchronisation ; et
la réception, par l’équipement d’utilisateur, d’un
canal physique partagé en liaison descendante,
PDSCH, en fonction des premières informations
de synchronisation.

7. Procédé selon la revendication 6, comprenant en
outre :
la détermination, par l’équipement d’utilisateur, en
fonction des premières informations de synchroni-
sation, d’une synchronisation à utiliser pour recevoir
le PDSCH, la synchronisation déterminée étant par-
mi de multiples synchronisations établies.

8. Procédé selon la revendication 6, les premières in-
formations de synchronisation étant comprises dans
des informations de commande de liaison descen-
dante, DCI, correspondant au PDSCH.
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9. Station de base (900) comprenant :

une unité de détermination (910), configurée
pour déterminer des informations de configura-
tion d’un groupe de ressources de signal de ré-
férence d’informations d’état de canal, CSI-RS,
qui comprend de multiples ressources CSI-RS,
les informations de configuration comprenant un
modèle pilote, une largeur de bande, une posi-
tion dans le domaine fréquentiel, un cycle et un
décalage de sous-trame de chaque ressource
CSI-RS des multiples ressources CSI-RS ; et
une unité d’envoi (920), configurée pour en-
voyer les informations de configuration à un
équipement d’utilisateur, les informations de
configuration étant destinées au suivi de syn-
chronisation.

10. Station de base (900) selon la revendication 9,
l’unité de détermination (910) étant configurée pour
déterminer des premières informations de synchro-
nisation, les premières informations de synchronisa-
tion étant destinées à l’envoi d’un canal physique
partagé en liaison descendante, PDSCH ; l’unité
d’envoi (920) étant configurée pour envoyer les pre-
mières informations de synchronisation à l’équipe-
ment d’utilisateur ; et
envoyer le canal physique partagé en liaison des-
cendante, PDSCH, à l’équipement d’utilisateur en
fonction des premières informations de synchroni-
sation.

11. Station de base (900) selon la revendication 10, les
premières informations de synchronisation étant
destinées à la détermination d’une synchronisation
à utiliser pour recevoir le PDSCH, la synchronisation
déterminée étant parmi de multiples synchronisa-
tions établies.

12. Station de base (900) selon la revendication 11,
les premières informations de synchronisation étant
comprises dans des informations de commande de
liaison descendante, DCI, correspondant au
PDSCH.

13. Équipement d’utilisateur (1200), comprenant :

une unité de réception (1210), configurée pour
recevoir des informations de configuration d’un
groupe de ressources de signal de référence
d’informations d’état de canal, CSI-RS, qui com-
prend de multiples ressources CSI-RS, les in-
formations de configuration comprenant un mo-
dèle pilote, une largeur de bande, une position
dans le domaine fréquentiel, un cycle et un dé-
calage de sous-trame de chaque ressource
CSI-RS des multiples ressources CSI-RS ; et
une unité de synchronisation (1220) configurée

pour réaliser un suivi de synchronisation en
fonction des informations de configuration.

14. Équipement d’utilisateur (1200) selon la revendica-
tion 13, comprenant en outre une unité de détermi-
nation (1230),
l’unité de réception (1210) étant configurée pour re-
cevoir des premières informations de
synchronisation ; et
recevoir un canal physique partagé en liaison des-
cendante PDSCH en fonction des premières infor-
mations de synchronisation.

15. Équipement d’utilisateur (1200) selon la revendica-
tion 14, comprenant en outre l’unité de détermination
(1230),
l’unité de détermination (1230) étant configurée pour
déterminer, en fonction des premières informations
de synchronisation, une synchronisation à utiliser
pour recevoir le PDSCH, la synchronisation déter-
minée étant parmi de multiples synchronisations éta-
blies.

16. Équipement d’utilisateur (1200) selon la revendica-
tion 14, les premières informations de synchronisa-
tion étant comprises dans des informations de com-
mande de liaison descendante, DCI, correspondant
au PDSCH.

17. Programme informatique comprenant des instruc-
tions, les instructions, lorsqu’elles sont exécutées
par un ordinateur, amenant l’ordinateur à réaliser le
procédé selon l’une quelconque des revendications
1 à 4.

18. Programme informatique comprenant des instruc-
tions, les instructions, lorsqu’elles sont exécutées
par un ordinateur, amenant l’ordinateur à réaliser le
procédé selon l’une quelconque des revendications
5 à 8.

19. Support de stockage lisible par ordinateur compre-
nant des instructions qui, lorsqu’elles sont exécutées
par un ordinateur, amènent l’ordinateur à mettre en
œuvre le procédé selon l’une quelconque des reven-
dications 1 à 4.

20. Support de stockage lisible par ordinateur compre-
nant des instructions qui, lorsqu’elles sont exécutées
par un ordinateur, amènent l’ordinateur à mettre en
œuvre le procédé selon l’une quelconque des reven-
dications 5 à 8.
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