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(57) ABSTRACT

The present disclosure discloses a processing method and
system, configuring method, and demodulating method of
demodulate reference signal, a base station and a UE. The
base station configures common reference signals on control
symbols and user-dedicated reference signals on service sym-
bols; the UE demodulates control information by using the
common reference signals and demodulates service data and
broadcast data by using the user-dedicated reference signals,
wherein the control symbols are OFDM symbols carrying the
control information, and the service symbols are OFDM sym-
bols without carrying the control information. With the appli-
cation of the present disclosure, the purpose of reducing the
overhead of reference signals can be achieved.
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PROCESSING METHOD AND SYSTEM OF
DEMODULATE REFERENCE SIGNAL, BASE
STATION, USER EQUIPMENT

TECHNICAL FIELD

[0001] The present disclosure relates to the field of com-
munications, particularly to a processing method and system
of demodulate reference signal, a base station and a user
equipment.

BACKGROUND

[0002] At present, demodulation of broadcast information
and control information in a Long Term Evolution (LTE)
system is achieved by a common reference signal. In order to
guarantee reliable transmission of control information, the
LTE system can transmit control data in the manner of Space-
Frequency Block Code (SFBC) or in the manner of SFBC
combined with Frequency Switched Transmit Diversity
(SFBC+FSTD).

[0003] During transmission of service data, a service chan-
nel can transmit the service data in the manner of transmit
diversity, spatial multiplexing or Beam Forming (BF). If the
spatial multiplexing or transmit diversity is applied by the
service channel, a User Equipment (UE) needs to use a com-
mon reference signal of a cell to demodulate the service data.
If the service channel applies the manner of BF, the UE can
utilize an existing user-dedicated reference signal to demodu-
late the service data.

[0004] In practical applications, with the increase of trans-
mitting antennas, the overheard of reference signals is corre-
spondingly increased. Taking a 4-antenna reference signal
pattern inthe LTE system as an example, the proportion of the
overhead of reference signals in every Resource Block (RB)
is 14.29%. If reference signals of 8 antennas are extended in
this way, the overhead of the reference signals will be
increased and the resources applied to data transmission will
be correspondingly reduced, thus influencing the data trans-
mission efficiency of the whole system. Increasing the num-
ber of user-dedicated reference signals to realize reference
signal transmission will also result in extra overhead of ref-
erence signals. Taking a 4-antenna port as an example, the
overhead of reference signals may account for as much as
21.43% of a total overhead. In addition, in the case that the
service channel transmits service data in the manner of the
spatial multiplexing, there is no change in the overhead of
reference signals when the channel does not have sufficient
separability. Therefore, such reference signal design bound
with the number of antennas cannot take a specific spatial
channel into consideration, which is bad in flexibility and
increases the overhead of reference signals, thereby reducing
the transmission efficiency.

[0005] Currently, there is no effective solution for solving
the problem of low data transmission efficiency caused by
large transmission overhead of reference signals in relevant
technologies.

SUMMARY

[0006] In order to solve the problem of low data transmis-
sion efficiency caused by large transmission overhead of ref-
erence signals in relevant technologies, the present disclosure
provides a configuring method of demodulate reference sig-
nal, which can reduce the overhead of reference signals.
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[0007] In order to solve the problem of low data transmis-
sion efficiency caused by large transmission overhead of ref-
erence signals in relevant technologies, the present disclosure
further provides a demodulation method of demodulate ref-
erence signal, which can reduce the overhead of reference
signals.

[0008] In order to solve the problem of low data transmis-
sion efficiency caused by large transmission overhead of ref-
erence signals in relevant technologies, the present disclosure
further provides a base station, which can reduce the overhead
of reference signals.

[0009] In order to solve the problem of low data transmis-
sion efficiency caused by large transmission overhead of ref-
erence signals in relevant technologies, the present disclosure
further provides a UE, which can reduce the overhead of
reference signals.

[0010] In order to solve the problem of low data transmis-
sion efficiency caused by large transmission overhead of ref-
erence signals in relevant technologies, the present disclosure
further provides a processing method of demodulate refer-
ence signal, which can reduce the overhead of reference sig-
nals.

[0011] In order to solve the problem of low data transmis-
sion efficiency caused by large transmission overhead of ref-
erence signals in relevant technologies, the present disclosure
further provides a processing system of demodulate reference
signal, which can reduce the overhead of reference signals.
[0012] Thetechnical solutions ofthe present disclosure are
realized as follows.

[0013] The present disclosure provides a configuring
method of demodulate reference signal, including:

[0014] configuring, by a base station, common reference
signals on control symbols and user-dedicated reference sig-
nals on service symbols;

[0015] wherein the control symbols are Orthogonal Fre-
quency Division Multiplexing (OFDM) symbols carrying
control information, and the service symbols are OFDM sym-
bols without carrying control information.

[0016] The method may further include: making, by the
base station, a control channel for transmitting the control
information carried on the control symbols.

[0017] Furthermore, an interval between neighboring user-
dedicated reference signals on a same sub-carrier may be N
OFDM symbols, wherein N is 4, 5, 6 or 7;

[0018] a minimal interval between user-dedicated refer-
ence signals on a same OFDM symbol or different OFDM
symbols may be M sub-carriers, wherein M=3 or 4.

[0019] The method may further include: making, by the
base station, a broadcast channel for transmitting broadcast-
ing information and a service channel for transmitting service
data carried on the service symbols.

[0020] The method may further include: when the user-
dedicated reference signals are configured on the service
symbols, configuring a number of layers of the user-dedicated
reference signals as same as a number of channel layers for
transmitting the service data in the service channel to obtain
layered user-dedicated reference signals, and using the lay-
ered user-dedicated reference signals to demodulate the ser-
vice data and the broadcast information.

[0021] The method may further include: configuring by the
base station a channel identifier for the broadcast channel,
wherein the channel identifier can be scrambled by the base
station.
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[0022] Further, the channel identifier may be a radio net-
work temporary identifier.

[0023] The present disclosure further provides a demodu-
lating method of demodulate reference signal, including:
[0024] demodulating, by a UE, control information by
using common reference signals configured on control sym-
bols, and demodulating service data and broadcast data by
using user-dedicated reference signals configured on service
symbols;

[0025] wherein the control symbols are OFDM symbols
carrying control information and the service symbols are
OFDM symbols without carrying control information.
[0026] The method may further include: using, by the UE,
a channel identifier of a broadcast channel to descramble
broadcast information carried on the service symbols to
receive the broadcast information.

[0027] The present disclosure further provides a processing
method of demodulate reference signal, including:

[0028] configuring, by a base station, common reference
signals on control symbols and user-dedicated reference sig-
nals on service symbols;

[0029] demodulating, by a UE, control information by
using the common reference signals and demodulating ser-
vice data and broadcast data by using the user-dedicated
reference signals;

[0030] wherein the control symbols are OFDM symbols
carrying control information and the service symbols are
OFDM symbols without carrying control information.

[0031] The present disclosure further provides a base sta-
tion, including:
[0032] a first configuration module for configuring com-

mon reference signals on control symbols;

[0033] asecond configuration module for configuring user-
dedicated reference signals on service symbols, and making a
broadcast channel and a service channel carried on the service
symbols, wherein the broadcast channel is configured to
transmit broadcast information and the service channel is
configured to transmit service data;

[0034] wherein the control symbols are OFDM symbols
carrying control information and the service symbols are
OFDM symbols without carrying control information.
[0035] Further, an interval between neighboring user-dedi-
cated reference signals on a same sub-carrier may be N
OFDM symbols, wherein N=4,5, 6 or 7;

[0036] a minimal interval between user-dedicated refer-
ence signals on a same OFDM symbol or different OFDM
symbols may be M sub-carriers, wherein M=3 or 4.

[0037] The present disclosure further provides a UE,
including:
[0038] a first processing module for demodulating control

information by using common reference signals configured
on control symbols;

[0039] a second processing module for demodulating ser-
vice data and broadcast information by using user-dedicated
reference signals configured on service symbols;

[0040] wherein the control symbols are OFDM symbols
carrying control information and the service symbols are
OFDM symbols without carrying control information.
[0041] The present disclosure further provides a processing
system of demodulate reference signal, including a base sta-
tion and a UE, wherein
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[0042] the base station is configured to configure common
reference signals on control symbols and user-dedicated ref-
erence signals on service symbols, and the base station
includes:

[0043] a first configuration module for configuring the
common reference signals on the control symbols;

[0044] a second configuration module for configuring
the user-dedicated reference signals on the service sym-
bols, and making a broadcast channel and a service
channel carried on the service symbols;

[0045] the UE configured to demodulate control informa-
tion by using the common reference signals, and to demodu-
late service data and broadcast data by using the user-dedi-
cated reference signals, and the UE includes:

[0046] a first processing module for demodulating the
control information by using the common reference sig-
nals configured on the control symbols;

[0047] asecond processing module for demodulating the
service data and broadcast information by using the
user-dedicated reference signals configured on the ser-
vice symbols;

[0048] wherein the control symbols are OFDM symbols
carrying control information and the service symbols are
OFDM symbols without carrying control information.
[0049] With at least one aforementioned technical solution
of the present disclosure, the objective of reducing the over-
head of reference signals can be achieved by respectively
designing the reference signals on the service symbols and
that on the control symbols. In addition, the reference signals
on the broadcast channel and the reference signals on the
service channel are designed uniformly, so that the design of
the reference signals on the service symbols is simplified, and
the overhead of reference signals is reduced while the trans-
mit diversity performance is not evidently reduced for the
virtual antenna mapping technology.

BRIEF DESCRIPTION OF THE DRAWINGS

[0050] FIG.1 shows a flowchart of a configuring method of
demodulate reference signal according to an embodiment of
the present disclosure;

[0051] FIG. 2 shows a flowchart of a demodulation method
of demodulate reference signal according to an embodiment
of the present disclosure;

[0052] FIG. 3 shows a transmit diversity scheme using vir-
tual antenna port mapping according to an embodiment of the
present disclosure;

[0053] FIG. 4a shows a schematic diagram of a reference
signal mapping pattern of antenna port 0 according to
example 1 of the present disclosure;

[0054] FIG. 456 shows a schematic diagram of a reference
signal mapping pattern of antenna port 1 according to
example 1 of the present disclosure;

[0055] FIG. 5 shows a schematic diagram of time-fre-
quency resources occupied by broadcast information accord-
ing to an embodiment of the present disclosure;

[0056] FIG. 6a shows a schematic diagram of a reference
signal mapping pattern of antenna port 0 according to
example 2 of the present disclosure;

[0057] FIG. 65 shows a schematic diagram of a reference
signal mapping pattern of antenna port 1 according to
example 2 of the present disclosure;

[0058] FIG. 7a shows a schematic diagram of a reference
signal mapping pattern of antenna port 0 according to
example 3 of the present disclosure; FIG. 76 shows a sche-
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matic diagram of a reference signal mapping pattern of
antenna port 1 according to example 3 of the present disclo-
sure;

[0059] FIG. 8a shows a schematic diagram of a reference
signal mapping pattern of antenna port 0 according to
example 4 of the present disclosure;

[0060] FIG. 85 shows a schematic diagram of a reference
signal mapping pattern of antenna port 1 according to
example 4 of the present disclosure;

[0061] FIG. 9a shows a schematic diagram of a reference
signal mapping pattern of antenna port 0 according to
example 5 of the present disclosure;

[0062] FIG. 96 shows a schematic diagram of a reference
signal mapping pattern of antenna port 1 according to
example 5 of the present disclosure; FIG. 9¢ shows a sche-
matic diagram of a reference signal mapping pattern of
antenna port 2 according to example 5 of the present disclo-
sure;
[0063] FIG. 9d shows a schematic diagram of a reference
signal mapping pattern of antenna port 3 according to
example 5 of the present disclosure;

[0064] FIG. 10 shows a structure block diagram of a base
station according to an embodiment of the present disclosure;
[0065] FIG. 11 shows a structure block diagram of a user
equipment according to an embodiment of the present disclo-
sure; and

[0066] FIG. 12 shows a structure block diagram of a pro-
cessing system of demodulate reference signal according to
an embodiment of the present disclosure.

DETAILED DESCRIPTION

[0067] A processing method of demodulate reference sig-
nal of the present disclosure is: taking OFDM symbols car-
rying control information as control symbols, wherein the
number of the OFDM symbols is notified by a Physical Con-
trol Format Indicator Channel (PCFICH); taking the remain-
ing OFDM symbols (i.e. the OFDM symbols without carry-
ing control information) as service symbols; configuring
common reference signals on the control symbols and con-
figuring user-dedicated reference signals on the service sym-
bols to effectively reduce the overhead of the reference sig-
nals and correspondingly increase the data transmission
efficiency of the system. A processing procedure of the
present disclosure is described hereinafter from two aspects,
ie. reference signal configuration and reference signal
demodulation.

[0068] FIG.1 shows a flowchart of a configuring method of
demodulate reference signal according to an embodiment of
the present disclosure. This flow is performed on a base
station side. As shown in FIG. 1, the configuring method of
demodulate reference signal of the present disclosure com-
prises:

[0069] step S101: the base station configures common ref-
erence signals on control symbols and makes a control chan-
nel for transmitting control information carried on the control
symbols;

[0070] during a specific implementation process, the base
station may place control information on some OFDM sym-
bols and the number of the OFDM symbols carrying control
information may be varied according to actual need, in this
way, the OFDM symbols carrying control information, i.e.
the control symbols, can be determined, and common refer-
ence signals are configured on the control symbols, wherein
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the pattern of the common reference signals can apply the
patterns of existing common reference signals at antenna
ports;

[0071] step S103: the base station configures user-dedi-
cated reference signals on service symbols, and makes a
broadcast channel and a service channel carried on the service
symbols;

[0072] wherein the broadcast channel is used for transmit-
ting broadcast information and the service channel is used for
transmitting service data; when configuring user-dedicated
reference signals on the service symbols, the following con-
figuration rules may be applied: an interval between neigh-
boring user-dedicated reference signals on the same sub-
carrier is N OFDM symbols, wherein N=4, 5, 6 or 7; the
minimal interval between user-dedicated reference signals on
the same or different OFDM symbols is M sub-carriers,
wherein M=3 or 4. Here only relative locations of all user-
dedicated reference signals are specified. Every specific
downlink-dedicated location can be flexibly configured
according to the need, as long as the relative locations of all
user-dedicated reference signals satisfy the aforementioned
rules.

[0073] The broadcast channel can be configured with a
channel identifier. For example, a Radio Network Temporary
Identifier (RNTI) can be used as an identifier of the broadcast
channel. The channel identifier is sent to the base station and
the user so that the base station can perform scrambling on the
channel identifier.

[0074] In actual applications, transmission methods of the
broadcast channel, the control channel and the service chan-
nel can be different to a certain extent. Specifically, the broad-
cast channel and the control channel are transmitted in the
manner of transmit diversity and the service channel is sent in
the manner of transmit diversity or spatial multiplexing. The
broadcast channel and the service channel should be trans-
mitted on the service symbols. Preferably, in the present
disclosure, the base station configures layered user-dedicated
reference signals on the service symbols: the number of lay-
ers of the user-dedicated reference signals can be equal to the
number of channel layers for transmitting service data in the
service channel, that is, the service data can be transmitted in
the manner of spatial multiplexing or transmit diversity. In
addition, the reference signal design for spatial multiplexing
is related to the number of separable layers of the spatial
channel. In the case that the transmit diversity is applied, the
service data can be transmitted in the manner of virtual
antenna mapping, and control information can be transmitted
in the manner of transmit diversity, moreover, the reference
signal is related to an antenna port (or a virtual antenna port).
[0075] By the aforementioned reference signal configura-
tion scheme, the overhead of reference signals is reduced to a
certain extent. More specifically, the comparison of overhead
of reference signals of 4 transmitting antennas between tra-
ditional LTE and the present disclosure is as shown in Table 1
(control data are transmitted by two antenna ports):

TABLE 1

Overhead of reference signals

Transmission The number of Traditional The present
manner transmission layers LTE disclosure

Transmit diversity 1 24/168 20/168 +0.01
Spatial multiplexing 4 24/168 20/168 +0.01
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TABLE 1-continued

Overhead of reference signals

Transmission The number of Traditional The present
manner transmission layers LTE disclosure
Spatial multiplexing 2 24/168 20/168 + 0.01
Spatial multiplexing 1 24/168 20/168 + 0.01
BF 1 36/128 20/168 + 0.01
BF 2 Not support  20/168 + 0.01
[0076] In Table 1, the “0.01” in an improved overhead of

reference signals of the present disclosure is an overhead
reserved for measuring a reference signal (actual overhead is
smaller than 0.01). In addition, as shown in Table 1, the
overhead of reference signals is determined according to the
number of separable layers so that the BF of multiple streams
can be supported to overcome the shortage of the LTE that it
only supports the BF of a single stream, thus avoiding the
problem that the fixed reference signal pattern in relevant
technologies is only related to the number of antennas which
influences the flexibility of reference signal configuration.

[0077] It can be seen that the present disclosure respec-
tively designs reference signals on service symbols and on
control symbols to make overhead of reference signals
reduced. Further, the design of reference signals on the ser-
vice symbols can be simplified by uniformly designing ref-
erence signals of the broadcast channel and the service chan-
nel. By applying the configuring method of demodulate
reference signal ofthe present disclosure, control information
is demodulated still by common reference signals, while ser-
vice data (broadcast information can be taken as special ser-
vice data in the service symbols, namely the data received by
every UE) are demodulated by layered user-dedicated refer-
ence signals, thus reducing the overhead of reference signals
without evidently reducing the transmit diversity perfor-
mance of'the virtual antenna mapping technology. Therefore,
the broadcast channel and the control channel apply relatively
fixed virtual antenna mapping manner (e.g. 2 antenna ports
and 4 antenna ports) to realize transmit diversity. The broad-
cast channel and the control channel can be SFBC or SFBC+
Phase Shift Diversity (PSD), or other forms. The reference
signal pattern of the RB where the broadcast channel is
located is the same as the reference signal pattern of the RB
where the service data are located.

[0078] FIG. 2 shows a flowchart of a demodulation method
of demodulate reference signal according to an embodiment
of'the present disclosure. The flow is performed on a UE side.
As shown in FIG. 2, the demodulation method of demodulate
reference signal comprises:

[0079] step S201: the UE demodulates control information
by using common reference signals configured on control
symbols;

[0080] step S203: the UE demodulates service data and
broadcast data by using user-dedicated reference signals con-
figured on service symbols.

[0081] Furthermore, when the reference signal demodula-
tion is performed, a base station can perform scrambling on a
broadcast channel identifier during reference signal transmis-
sion, therefore, the UE needs to descramble the broadcast
channel identifier of the broadcast channel carried on the
service symbols when it receives the reference signals. For
example, a common RNTT is used as a channel identifier of
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the broadcast channel, the common RNTI is known to all
UEs, and each UE uses the common RNTI to perform
descrambling.

[0082] In addition, for the receiving side, the UE obtains
transmitted data of all physical antennas without need of
splitting data while only needing to estimate a comprehensive
Hnm (n is the number of a receiving antenna and m is the port
number of a transmitting antenna) by using the reference
signals. For example, Hnl is corresponding to the compre-
hensive channel response of Tx0 and Tx3, i.e. h,,=h,+
h,;¢’°! and then Alamouti decoding is performed. In this way,
the UE can receive broadcast information and control infor-
mation by using a diversity receiving method involving two
antennas of the LTE, e.g. the diversity receiving method
involving 2 virtual antennas as shown in FIG. 3.

[0083] According to the aforementioned embodiment, the
present disclosure further provides a processing method of
demodulate reference signal, comprising:

[0084] a base station configures common reference signals
on control symbols and configures user-dedicated reference
signals on service symbols; the UE demodulates control
information by using the common reference signals and
demodulates service data and broadcast data by using the
user-dedicated reference signals;

[0085] wherein the control symbols are Orthogonal Fre-
quency Division Multiplexing (OFDM) symbols carrying
control information, and the service symbols are OFDM sym-
bols without carrying control information.

[0086] The configuration and demodulation processes of
demodulate reference signal of the present disclosure are
described hereinafter with examples.

EXAMPLE 1

[0087] FIG. 4a shows a schematic diagram of a reference
signal mapping pattern of antenna port 0, and FIG. 45 shows
a schematic diagram of a reference signal mapping pattern of
antenna port 1.

[0088] As shown in FIG. 4a, R, represents a common ref-
erence signal of antenna port 0, L, represents a dedicated
reference signal of layer 0 of a user, the number of OFDM
symbols for transmitting control information is 3, that is, the
number of control symbols is 3, and the number of service
symbols is 11, wherein the control symbols are OFDM sym-
bols numbered with 1=0, 1, 2, and the service symbols are
OFDM symbols numbered with 1=3~13. In addition, L, is
used for demodulating broadcast data and service data, the
antenna port 0 carries the user-dedicated reference signals of
the layer 0. Since the number of layers of the user-dedicated
reference signals is configured the same as the number of
channel layers used for transmitting service data in the ser-
vice channel, a base station transmits data of the service
channel by using the layer 0 and layer 1. In addition, it can be
seen from FIG. 4a that the interval between neighboring
user-dedicated reference signals on the same sub-carrier is 6
OFDM symbols. The minimal interval between user-dedi-
cated reference signals on the same OFDM symbol or differ-
ent OFDM symbols is 4 sub-carriers.

[0089] As shown in FIG. 45, R, represents a common ref-
erence signal of antenna port 1, L, represents a user-dedicated
reference signal, the number of OFDM symbols for transmit-
ting control information is 3, that is, the number of control
symbols is 3, and the number of service symbols is 11,
wherein the control symbols are OFDM symbols numbered
with 1=0, 1, 2, and the service symbols are OFDM symbols
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numbered with 1=3~13. The user-dedicated reference signals
L, and L, are used for demodulating broadcast data and ser-
vice data of layer 0 and layer 1. The number of layer of
user-dedicated reference signals of the antenna port 0 is 1.
Since the number of layers of the user-dedicated reference
signals is configured the same as the number of channel layers
for transmitting service data in the service channel, a base
station transmits data of the service channel by using layer 0
and layer 1. In addition, it can be seen from FIG. 45 that the
interval between neighboring user-dedicated reference sig-
nals on the same sub-carrier is 6 OFDM symbols. The mini-
mal interval between user-dedicated reference signals on the
same OFDM symbol or different OFDM symbols is 4 sub-
carriers.

[0090] In this example, the number of the OFDM symbols
for transmitting control information is 3 and the number of
layers for transmitting service data is 2 (antenna port 0 and
antenna port 1 respectively use one layer of the service chan-
nel to transmit service data). The reference signals on the
service symbols are in the form of frequency division multi-
plexing. For example, the number of transmitting antennas is
4, the service data is transmitted in the manner of transmit
diversity and the control information is transmitted in the
manner of transmit diversity, the Physical Control Format
Indicator Channel (PCFICH) notifies a current sub-frame that
there are 3 OFDM symbols for transmitting control informa-
tion, and both the number of channel layers for transmitting
service data and that for transmitting broadcast data are two,
in this way, the specific steps for realizing reference signal
configuration and demodulation are as follows:

[0091] step 1: asender (e.g. a base station) maps a reference
signal sequence (common reference signals and user-dedi-
cated reference signals) to corresponding time-frequency
resources according to the reference signal patterns of FIG.
4a and FIG. 4b;

[0092] step 2: the sender performs resource mapping for the
broadcast data according to the reference signal patterns of
the service symbols and performs scrambling by using a
configured common RNTTI to ensure that all UEs can receive
broadcast information. FIG. 5 shows a schematic diagram of
the time-frequency resources occupied by the broadcast
information. The data at this time-frequency location need to
be configured to be received by all UEs;

[0093] step 3: the sender maps the control information to
the control symbols according to the common reference sig-
nal pattern on the control symbols and applies virtual antenna
transmit diversity or other transmit diversity schemes, such as
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[0094] step 4: the user-dedicated reference signals carried
on the service symbols apply patterns of FDM access; and
resource mapping is performed on the service data at the
sender according to the reference signal patterns of two
antenna ports (antenna port 0 and antenna port 1), as shown in
FIG. 4a and FIG. 4b;

[0095] step 5: the UE receives the broadcast information
according to a predetermined RNTI, acquires information
related to antennas and bandwidth, determines the reference
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signal pattern of the control symbols according to the number
of the antennas, and determines the number of downlink
available resource blocks and the frequency resources of the
whole bandwidth according to the bandwidth; as for the
broadcast data, since the transmit diversity scheme is applied,
the number of layers is not the number of separable layers of
a spatial channel, but the number of antenna ports (or virtual
ports) applied to the transmit diversity;

[0096] step 6: the UE detects the PCFICH on the first
OFDM symbol and determines the number of the OFDM
symbols for transmitting the control information; the UE
detects its corresponding control information on correspond-
ing OFDM symbols, including Downlink Control Informa-
tion (DCI);

[0097] step 7: the UE performs channel estimation accord-
ing to the reference signal patterns as shown in FIG. 4a and
FIG. 45 and thus receives service data on a corresponding RB
according to the received DCI.

EXAMPLE 2

[0098] FIG. 6a shows a schematic diagram of a reference
signal mapping pattern of antenna port 0, and FIG. 6b shows
a schematic diagram of a reference signal mapping pattern of
antenna port 1.

[0099] As shown in FIG. 6a, R, represents a common ref-
erence signal of antenna port 0, L, , represents a user-dedi-
cated reference signal, the number of OFDM symbols for
transmitting control information is 3, that is, the number of
control symbols is 3, and the number of service symbolsis 11,
wherein the control symbols are OFDM symbols numbered
with 1=0, 1, 2 and the service symbols are OFDM symbols
numbered with 1=3-13. In addition, the user-dedicated refer-
ence signals L, , are used for demodulating broadcast data
and service data of layer 0 and layer 1. Since the number of
layers of the user-dedicated reference signals is configured
the same as the number of channel layers for transmitting
service data in the service channel, a base station transmits
data of the service channel by using layer 0 and layer 1. In
addition, it can be seen from FIG. 64 that the interval between
neighboring user-dedicated reference signals on the same
sub-carrier is 5 OFDM symbols. The minimal interval
between user-dedicated reference signals on the same OFDM
symbol or different OFDM symbols is 4 sub-carriers.

[0100] As shown in FIG. 65, R, represents a common ref-
erence signal of antenna port 1, L, , represents a user-dedi-
cated reference signal, the number of OFDM symbols for
transmitting control information is 3, that is, the number of
control symbols is 3, and the number of service symbolsis 11,
wherein the control symbols are OFDM symbols numbered
with 1=0, 1, 2 and the service symbols are OFDM symbols
numbered with 1=3-13. The user-dedicated reference signals
Ly and L, are used for demodulating broadcast data and ser-
vice data of layer 0 and layer 1. The number of layers of the
user-dedicated reference signals of antenna port 0 is 2. Since
the number of layers of the user-dedicated reference signals is
configured the same as the number of channel layers for
transmitting service data in the service channel, the base
station transmits data of the service channel by using layer 0
and layer 1. In addition, it can be seen from FIG. 65 that the
interval between neighboring user-dedicated reference sig-
nals on the same sub-carrier is 5 OFDM symbols. The mini-
mal interval between user-dedicated reference signals on the
same OFDM symbol or different OFDM symbols is 4 sub-
carriers.
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[0101] In this example, the number of the OFDM symbols
for transmitting control information is 3 and the number of
layers for transmitting service data is 2 (antenna port 0 and
antenna port 1 respectively use two layers of the service
channel to transmit service data). The reference signals on
service symbols are in the form of Code Division Multiplex-
ing (CDM). The service data is transmitted in the manner of
spatial multiplexing. The control information is transmitted
in the manner of transmit diversity. The number of separable
layers of a spatial channel corresponding to a UE is 2, and the
data stream of the UE is mapped to the two transmission
layers. The PCFICH notifies a current sub-frame that there
are 3 OFDM symbols for transmitting control information. In
this way, the specific steps for realizing reference signal con-
figuration and demodulation are as follows:

[0102] step 1: a sender maps a reference signal sequence
(common reference signals and user-dedicated reference sig-
nals) to corresponding time-frequency resources according to
the reference signal patterns of FIG. 6a and FIG. 6b;

[0103] step 2: the sender performs resource mapping for the
broadcast data according to the reference signal patterns of
the service symbols and performs scrambling by using a
configured common RNTTI to ensure that all UEs can receive
the broadcast information;

[0104] step 3: the sender maps the control information to
the control symbols according to the common reference sig-
nal pattern on the control symbols and applies virtual antenna
transmit diversity or other transmit diversity schemes, such as
SFBC+FSTD:
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[0105] step 4: the user-dedicated reference signals carried
on the service symbols apply the patterns of CDM access; as
shown in FIG. 6a and FIG. 65, the sender can perform corre-
sponding precoding according to the number of layers allo-
cated to the user and perform resource mapping according to
the reference signal patterns of the service symbols;

[0106] step 5: the UE receives broadcast information
according to a predetermined RNTI, acquires information
related to antennas and bandwidth, determines the reference
signal pattern of the control symbols according to the number
of the antennas, and determines the number of downlink
available resource blocks and the frequency resources of the
whole bandwidth according to the bandwidth; as for the
broadcast data, since the transmit diversity scheme is applied,
the number of layers is not the number of separable layers of
a spatial channel, but the number of antenna ports (or virtual
ports) applied to the transmit diversity;

[0107] step 6: the UE detects the PCFICH on the first
OFDM symbol and determines the number of the OFDM
symbols for transmitting control information; the UE detects
its corresponding control information on corresponding
OFDM symbols, including DCI;
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[0108] step 7: the UE performs channel estimation accord-
ing to the reference signal patterns as shown in FIG. 6a and
FIG. 64, and receives the service data on corresponding RBs
by using a Precoding Matrix Indicator (PMI) in the DCI
according to the received DCI.

EXAMPLE 3

[0109] As shown in FIG. 7a, R, represents a common ref-
erence signal of antenna port 0, L,_, represents a user-dedi-
cated reference signal, the number of OFDM symbols for
transmitting control information is 3, that is, the number of
control symbols is 4, and the number of service symbolsis 11,
wherein the control symbols are OFDM symbols of 1=0, 1,2
and the service symbols are OFDM symbols of 1=3-13. In
addition, L,,_ further represents that layer 0, layer 1, layer 2
and layer 3 of the user-dedicated reference signals are used
for demodulating broadcast data and service data, the number
of layers of the user-dedicated reference signals of the
antenna port 0 is 4. Since the number of layers of the user-
dedicated reference signals is configured the same as the
number of channel layers for transmitting service data in the
service channel, a base station transmits data of the service
channel by using layer 0, layer 1, layer 2 and layer 3. In
addition, it can be seen from FIG. 7a that the interval between
neighboring user-dedicated reference signals on the same
sub-carrier is 5 OFDM symbols, and the minimal interval
between user-dedicated reference signals on the same OFDM
symbol or different OFDM symbols is 3 sub-carriers.

[0110] As shown in FIG. 7b, R, represents a common ref-
erence signal of antenna port 1, L,_, represents a user-dedi-
cated reference signal, the number of OFDM symbols for
transmitting control information is 3, that is, the number of
control symbols is 4, and the number of service symbolsis 11,
wherein the control symbols are OFDM symbols numbered
with 1=0, 1, 2 and the service symbols are OFDM symbols
numbered with 1=3~13. In addition, L,,_5 further represents
that layer 0, layer 1, layer 2 and layer 3 of the user-dedicated
reference signals are used for demodulating broadcast data
and service data, the number of layers of the user-dedicated
reference signals of the antenna port 0 is 4. Since the number
oflayers of the user-dedicated reference signals is configured
the same as the number of channel layers for transmitting
service data in the service channel, a base station transmits
data of the service channel by using layer 0, layer 1, layer 2
and layer 3. In addition, it can be seen from FIG. 75 that the
interval between neighboring user-dedicated reference sig-
nals on the same sub-carrier is 5 OFDM symbols, and the
minimal interval between user-dedicated reference signals on
the same OFDM symbol or different OFDM symbols is 3
sub-carriers.

[0111] Inthis example, the number of the OFDM symbols
for transmitting control information is 3 and the number of
layers for transmitting the service data is 4 (antenna port 0 and
antenna port 1 respectively use 4 transmission layers to trans-
mit the service data). The reference signals on the service
symbols are in the form of code division multiplexing. For
example, the number of transmitting antennas is 8, the service
data is transmitted in the manner of spatial multiplexing, the
control information and the broadcast information are trans-
mitted in the manner of transmit diversity, there are 4 sepa-
rable layers for the channel, the PCFICH notifies a current
sub-frame that there are 3 OFDM symbols for transmitting
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the control information, in this way, the specific steps for
realizing reference signal configuration and demodulation are
as follows:

[0112] step 1: a sender maps a reference signal sequence
(common reference signals and user-dedicated reference sig-
nals) to corresponding time-frequency resources according to
the reference signal patterns of FIG. 7a and FIG. 7b;

[0113] step 2: the sender performs resource mapping for the
broadcast data according to the reference signal patterns of
the service symbols and performs scrambling by using a
special RNTT to ensure that all UEs can receive the broadcast
information;

[0114] step 3: the sender maps the control information to
the control symbols according to the common reference sig-
nal pattern on the control symbols and applies virtual antenna
transmit diversity or other transmit diversity schemes, such as
SFBC+FSTD:
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[0115] step 4: the user-dedicated reference signals carried
on the service symbols apply the patterns of CDM access; as
shown in FIG. 7a and FIG. 75, 4 resource elements (REs) are
in the form of code division, and multiplex 4 layers of refer-
ence signals. In the figures, every square represents one RE.
The sender can perform corresponding precoding according
to the number of layers allocated to the user and perform
resource mapping according to the reference signal patterns
of the service symbols;

[0116] step 5: the UE receives broadcast information
according to a predetermined RNTI, acquires information
related to antennas and bandwidth, determines the reference
signal pattern of the control symbols according to the number
of the antennas, and determines the number of downlink
available resource blocks and the frequency resources of the
whole bandwidth according to the bandwidth; as for the
broadcast data, since the transmit diversity scheme is applied,
the number of layers is not the number of separable layers of
a spatial channel, but the number of antenna ports (or virtual
ports) applied to the transmit diversity;

[0117] step 6: the UE detects the PCFICH on the first
OFDM symbol, determines the number of the OFDM sym-
bols for transmitting control information, and determines ref-
erence signal patterns of control symbols; the UE detects its
corresponding control information on the corresponding
OFDM symbols according to the reference signal pattern,
including DCI;

[0118] step 7: the UE performs channel estimation accord-
ing to the reference signal patterns as shown in FIG. 7a and
FIG. 75, and receives the service data on corresponding RBs
by using a PMI in the DCI according to the received DCI.

EXAMPLE 4

[0119] As shown in FIG. 8a, R, represents a common ref-
erence signal of antenna port 0, L, represents a user-dedicated
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reference signal, the number of OFDM symbols for transmit-
ting control information is 2, that is, the number of control
symbols is 2, and the number of service symbols is 12,
wherein the control symbols are OFDM symbols numbered
with 1=0, 1 and the service symbols are OFDM symbols
numbered with 1=2-13. In addition, L, further represents the
user-dedicated reference signal for demodulating broadcast
data and service data. The antenna port 0 carriers the user-
dedicated reference signal of layer 0. Since the number of
layers of the user-dedicated reference signals is configured
the same as the number of channel layers for transmitting the
service data in the service channel, a base station transmits
data of the service channel by using layer 0 and layer 1. In
addition, it can be seen from FIG. 84 that the interval between
neighboring user-dedicated reference signals on the same
sub-carrier is 6 OFDM symbols, and the minimal interval
between user-dedicated reference signals on the same OFDM
symbol or different OFDM symbols is 4 sub-carriers.

[0120] As shown in FIG. 85, R, represents a common ref-
erence signal of antenna port 1, L, represents a user-dedicated
reference signal of the first layer, the number of OFDM sym-
bols for transmitting control information is 2, that is, the
number of control symbols is 2, and the number of service
symbols is 12, wherein the control symbols are OFDM sym-
bols numbered with 1=0, 1 and the service symbols are OFDM
symbols numbered with 1=2-13. In addition, L, and L, are
used for demodulating broadcast data and service data. The
antenna port 1 carries the user-dedicated reference signal of
the first layer. Since the number of layers of the user-dedi-
cated reference signals is configured the same as the number
of channel layers for transmitting service data in the service
channel, a base station transmits service data by using the first
layer 1 of the service channel. In addition, it can be seen from
FIG. 85 that the interval between neighboring user-dedicated
reference signals on the same sub-carrier is 6 OFDM sym-
bols, and the minimal interval between user-dedicated refer-
ence signals on the same OFDM symbol or different OFDM
symbols is 4 sub-carriers.

[0121] In this example, the number of the OFDM symbols
for transmitting control information is 2 and the number of
layers for transmitting service data is 2 (antenna port 0 and
antenna port 1 respectively use one layer to transmit the
service data). The reference signals on the service symbols
are in the form of FDM. For example, the number of trans-
mitting antennas is 4, the service data is transmitted in the
manner of transmit diversity and the control information is
transmitted in the manner of transmit diversity; there are 2
layers respectively for the service data and the broadcast data.
This example is different from examples 1, 2 and 3 in that, the
PCFICH notifies a current sub-frame that there are 2 OFDM
symbols for transmitting control information. In this way, the
specific steps for realizing reference signal configuration and
demodulation are as follows:

[0122] step 1: a sender maps a reference signal sequence
(common reference signals and user-dedicated reference sig-
nals) to corresponding time-frequency resources according to
the reference signal patterns of FIG. 8a and F1G. 85; since the
value of the PCFICH is changed, the reference signal patterns
ofthe control symbols and the reference signal patterns of the
service symbols are changed, accordingly;

[0123] step 2: the sender performs resource mapping for the
broadcast data according to the reference signal patterns of
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the service symbols, and performs scrambling by using spe-
cial RNTI to ensure that all UEs can receive the broadcast
information;

[0124] step 3: the sender maps the control information to
the control symbols according to the common reference sig-
nal pattern on the control symbols and applies virtual antenna
transmit diversity or other transmit diversity schemes, such as
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[0125] step 4: the user-dedicated reference signals carried
onthe service symbols apply the patterns of FDM access; and
resource mapping is performed on the service data at the
sender according to the reference signal patterns of two
antenna ports (antenna port 0 and antenna port 1), as shown in
FIG. 84 and FIG. 8b;

[0126] step 5: the UE receives broadcast information
according to a predetermined RNTI, acquires information
related to antennas and bandwidth, determines a reference
signal pattern of the control symbols according to the number
of the antennas, and determines the number of downlink
available resource blocks and the frequency resources of the
whole bandwidth according to the bandwidth; as for the
broadcast data, since the transmit diversity scheme is applied,
the number of layers is not the number of separable layers of
a spatial channel, but the number of antenna ports (or virtual
ports) applied to the transmit diversity;

[0127] step 6: the UE detects the PCFICH on the first
OFDM symbol and determines the number of OFDM sym-
bols for transmitting control information; the UE detects its
corresponding control information on the corresponding
OFDM symbols, including DCT;

[0128] step 7: the UE performs channel estimation accord-
ing to the reference signal patterns as shown in FIG. 8a and
FIG. 85, and receives the service data on corresponding RBs
by using an algorithm for receiving transmit diversity accord-
ing to the received DCI.

EXAMPLE 5

[0129] As shown in FIG. 9a, R, represents a common ref-
erence signal of antenna port 0, L, ; represents a user-dedi-
cated reference signal. In one RB, the number of OFDM
symbols for transmitting control information is 4, that is, the
number of control symbols is 4, and the number of service
symbols is 10, wherein the control symbols are OFDM sym-
bols numbered with 1=0, 1, 2, 3 and the service symbols are
OFDM symbols numbered with 1=4-13. In addition, the user-
dedicated reference signal L, , is used for demodulating
broadcast data and service data. The antenna port 0 carries
user-dedicated reference signals of two layers. It can be seen
from FIG. 9a that the interval between neighboring user-
dedicated reference signals on the same sub-carrier is 5
OFDM symbols, and the minimal interval between user-dedi-
cated reference signals on the same OFDM symbol or differ-
ent OFDM symbols is 4 sub-carriers.

[0130] As shown in FIG. 95, R, represents a common ref-
erence signal of antenna port 1, L, , represents a user-dedi-
cated reference signal, the number of OFDM symbols for
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transmitting control information is 4, that is, the number of
control symbols is 4, and the number of service symbols is 10,
wherein the control symbols are OFDM symbols numbered
with 1=0, 1, 2, 3 and the service symbols are OFDM symbols
numbered with 1=4-13. In addition, the user-dedicated refer-
ence signal L, , is used for demodulating broadcast data and
service data. In addition, it can be seen from FIG. 95 that the
interval between neighboring user-dedicated reference sig-
nals on the same sub-carrier is 5 OFDM symbols, and the
minimal interval between user-dedicated reference signals on
the same OFDM symbol or different OFDM symbols is 4
sub-carriers.

[0131] As shown in FIG. 9¢, R, represents a common ref-
erence signal of antenna port 2, L, , represents a user-dedi-
cated reference signal, the number of OFDM symbols for
transmitting control information is 4, that is, the number of
control symbols is 4, and the number of service symbols is 10,
wherein the control symbols are OFDM symbols numbered
with1=0, 1, 2, 3 and the service symbols are OFDM symbols
numbered with 1=4-13. In addition, the user-dedicated refer-
ence signal L, ; is used for demodulating broadcast data and
service data. In addition, it can be seen from FIG. 9¢ that the
interval between neighboring user-dedicated reference sig-
nals on the same sub-carrier is 5 OFDM symbols, and the
minimal interval between user-dedicated reference signals on
the same OFDM symbol or different OFDM symbols is 4
sub-carriers.

[0132] As shown in FIG. 94, R, represents a common ref-
erence signal of antenna port 3, L, , represents a user-dedi-
cated reference signal, the number of OFDM symbols for
transmitting control information is 4, that is, the number of
control symbols is 4, and the number of service symbols is 10,
wherein the control symbols are OFDM symbols numbered
with1=0, 1, 2, 3 and the service symbols are OFDM symbols
numbered with 1=4-13. In addition, the user-dedicated refer-
ence signal L, , is used for demodulating broadcast data and
service data. In addition, it can be seen from FIG. 94 that the
interval between neighboring user-dedicated reference sig-
nals on the same sub-carrier is 5 OFDM symbols, and the
minimal interval between user-dedicated reference signals on
the same OFDM symbol or different OFDM symbols is 4
sub-carriers.

[0133] In this example, the number of the OFDM symbols
for transmitting control information is 4 and the number of
layers for transmitting service data is 2 (antenna port 0 and
antenna port 1 respectively use 2 transmission channel layers
to transmit the service data). The reference signals on the
service symbols are in the form of CDM. For example, the
number of transmitting antennas is 8, the service data is
transmitted in the manner of spatial multiplexing and the
control information is transmitted in the manner of transmit
diversity; there are 2 separable layers of a spatial channel
corresponding to a UE, and the data stream of the UE is
mapped to the two transmission layers; the PCFICH notifies
a current sub-frame that there are 4 OFDM symbols for trans-
mitting control information. In this way, the specific steps for
realizing reference signal configuration and demodulation are
as follows:

[0134] step 1: a sender maps a reference signal sequence
(common reference signals and user-dedicated reference sig-
nals) to corresponding time frequency resources according to
the reference signal patterns of FIG. 94, FIG. 95, FIG. 9¢ and
FIG. 94;
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[0135] step 2: the sender performs resource mapping for the
broadcast data according to the reference signal patterns of
the service symbols, and performs scrambling by a config-
ured common RNTT to ensure that all UEs can receive the
broadcast information;

[0136] step 3: the sender maps the control information to
the control symbols according to the common reference sig-
nal pattern on the control symbols and applies virtual antenna
transmit diversity or other transmit diversity schemes, such as
SFBC+FSTD:

S1 —s5
52 s1
s1ePk _s3elfk Ogx2
se%k syt
53 —54
O4x2 54 53
338191 _518191
5@ s3e)%

[0137] step 4: the user-dedicated reference signals carried
on the service symbols apply the patterns of CDM access; and
as shown in FIG. 6a and FIG. 65, the sender can perform
corresponding precoding according to the layers allocated to
the user and perform resource mapping according to the ref-
erence signal patterns of the service symbols;

[0138] step 5: the UE receives broadcast information
according to a predetermined RNTI, acquires information
related to antennas and bandwidth, determines a reference
signal pattern of the control symbols according to the number
of the antennas, and determines the number of downlink
available resource blocks and the frequency resources of the
whole bandwidth according to the bandwidth; as for the
broadcast data, since the transmit diversity scheme is applied,
the number of layers is not the number of separable layers of
a spatial channel, but the number of antenna ports (or virtual
ports) applied to the transmit diversity;

[0139] step 6: the UE detects the PCFICH on the first
OFDM symbol and determines the number of OFDM sym-
bols for transmitting control information; the UE detects its
corresponding control information on the corresponding
OFDM symbols, including DCI;

[0140] step 7: the UE performs channel estimation accord-
ing to the reference signal patterns as shown in FIG. 9a, FIG.
9b, FIG. 9¢ and FIG. 9d and receives the service data on
corresponding RBs by using a PMI in the DCI according to
the received DCI.

[0141] FIG. 10 shows a structure block diagram of a base
station according to an embodiment of the present disclosure.
As shown in FIG. 10, the base station comprises:

[0142] a first configuration module 100 for configuring
common reference signals on control symbols, wherein the
pattern of the common reference signals may be a current
reference signal pattern of all antenna ports in the prior art;
[0143] a second configuration module 102 for configuring
user-dedicated reference signals on service symbols, and
making a broadcast channel and a service channel carried on
the service symbols, wherein the broadcast channel is used
for transmitting broadcast information and the service chan-
nel is used for transmitting service data, wherein the control
symbols are OFDM symbols carrying control information
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and the service symbols are OFDM symbols without carrying
control information. When the second configuration module
102 configures user-dedicated reference signals on the ser-
vice symbols, the following configuration rules may be
applied: the interval between neighboring user-dedicated ref-
erence signals on the same sub-carrier is N OFDM symbols,
wherein N=4, 5, 6 or 7; the minimal interval between user-
dedicated reference signals on the same or different OFDM
symbols is M sub-carriers, wherein M=3 or 4. Here, only the
relative locations of all user-dedicated reference signals are
specified, and every specific downlink-dedicated location can
be flexibly configured according to the need, as long as the
relative locations of all user-dedicated reference signals sat-
isfy the aforementioned rules. In addition, the number of
layers of the user-dedicated reference signals is configured
the same as the number of channel layers for transmitting
service data in the service channel.

[0144] Preferably, the base station may further comprise a
third configuration module 104 for configuring a channel
identifier for the broadcast channel, and sending the channel
identifier to the base station and a user, wherein the channel
identifier can be scrambled by the base station. For example,
the channel identifier may be a radio network temporary
identifier.

[0145] FIG. 11 shows a structure block diagram of a user
equipment according to an embodiment of the present disclo-
sure. As shown in FIG. 11, the UE comprises:

[0146] afirst processing module 110 for demodulating con-
trol information by using common reference signals config-
ured on control symbols;

[0147] a second processing module 112 for demodulating
service data and broadcast data by using user-dedicated ref-
erence signals configured on service symbols; wherein the
control symbols are OFDM symbols carrying control infor-
mation and the service symbols are OFDM symbols without
carrying control information.

[0148] Preferably, the UE further comprises a descram-
bling module 114 for descrambling a channel identifier of the
broadcast channel carried on the service symbols to receive
broadcast information.

[0149] According to the processing method of demodulate
reference signal described above, a processing system of
demodulate reference signal of the present disclosure is as
shown in FIG. 12, comprising a base station 120 and a UE
122, wherein the base station 120 may be the base station as
shown in FIG. 10 and the UE 122 may be the UE as shown in
FIG. 11. Therefore, it is unnecessary to go into details here.

[0150] FIG. 10 and FIG. 11 show the devices correspond-
ing to the aforementioned methods. The working process and
working principles of the devices are described in details in
the methods, which can refer to the description of the corre-
sponding parts in the methods. Therefore, it is unnecessary to
go into details here.

[0151] In conclusion, with the aforementioned technical
solution of the present disclosure, the objective of reducing
the overhead of reference signals can be achieved by respec-
tively designing the reference signals on the service symbols
and that on the control symbols. In addition, the reference
signals on the broadcast channel and the reference signals on
the service channel are designed uniformly, so that the design
of the reference signals on the service symbols is simplified,
and the overhead of reference signals is reduced while the
transmit diversity performance is not evidently reduced for
the virtual antenna mapping technology. Further, since this
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disclosure relates to the design of a demodulate reference
signal (DMRS) in the multi-antenna communication system,
the present disclosure can be applied to a multiple input
multiple output system (MIMO) with multiple transmitting
antennas.

[0152] What are described above are only preferred
embodiments of the present disclosure and are not for use in
limiting the present disclosure. Any modification, equivalent
replacement and improvement made within the principle of
the present disclosure should be included in the protection
scope of the present disclosure.

1. A configuring method of demodulate reference signal,
comprising;

configuring, by a base station, common reference signals

on control symbols and user-dedicated reference signals
on service symbols;

wherein the control symbols are Orthogonal Frequency

Division Multiplexing (OFDM) symbols carrying con-
trol information, and the service symbols are OFDM
symbols without carrying control information.

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

making, by the base station, a control channel for transmit-

ting the control information carried on the control sym-
bols.

3. The method according to claim 1, wherein an interval
between neighboring user-dedicated reference signals on a
same sub-carrier is N OFDM symbols, wherein N is 4, 5, 6 or
7,

a minimal interval between user-dedicated reference sig-

nals on a same OFDM symbol or different OFDM sym-
bols is M sub-carriers, wherein M=3 or 4.

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

making, by the base station, a broadcast channel for trans-

mitting broadcasting information and a service channel
for transmitting service data carried on the service sym-
bols.

5. The method according to claim 4, further comprising:
when configuring the user-dedicated reference signals on the
service symbols, configuring a number of layers of the user-
dedicated reference signals as same as a number of channel
layers for transmitting the service data in the service channel
to obtain layered user-dedicated reference signals; and using
the layered user-dedicated reference signals to demodulate
the service data and the broadcast information.

6. The method according to claim 3, further comprising:

configuring, by the base station, a channel identifier for the

broadcast channel, wherein the channel identifier can be
scrambled by the base station.

7. The method according to claim 6, wherein the channel
identifier is a radio network temporary identifier.

8. A demodulating method of demodulate reference signal,
comprising:

demodulating, by a UE, control information by using com-

mon reference signals configured on control symbols,
and demodulating service data and broadcast data by
using user-dedicated reference signals configured on
service symbols;

wherein the control symbols are OFDM symbols carrying

control information and the service symbols are OFDM
symbols without carrying control information.

9. The method according to claim 8, further comprising:

using, by the UE, a channel identifier of a broadcast chan-

nel to descramble broadcast information carried on the
service symbols to receive the broadcast information.

10. A processing method of demodulate reference signal,
comprising:
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configuring, by a base station, common reference signals
on control symbols and user-dedicated reference signals
on service symbols;

demodulating, by a UE, control information by using the
common reference signals and demodulating service
data and broadcast data by using the user-dedicated ref-
erence signals;

wherein the control symbols are OFDM symbols carrying
control information and the service symbols are OFDM
symbols without carrying control information.

11. A base station, comprising:

a first configuration module for configuring common ref-
erence signals on control symbols;

a second configuration module for configuring user-dedi-
cated reference signals on service symbols, and making
a broadcast channel and a service channel carried on the
service symbols, wherein the broadcast channel is con-
figured to transmit broadcast information and the service
channel is configured to transmit service data;

wherein the control symbols are OFDM symbols carrying
control information and the service symbols are OFDM
symbols without carrying control information.

12. The base station according to claim 11, wherein an
interval between neighboring user-dedicated reference sig-
nals on a same sub-carrier is N OFDM symbols, wherein
N=4,5,6o0r7,

a minimal interval between user-dedicated reference sig-
nals on a same OFDM symbol or different OFDM sym-
bols is M sub-carriers, wherein M=3 or 4.

13. A UE, comprising:

a first processing module for demodulating control infor-
mation by using common reference signals configured
on control symbols;

a second processing module for demodulating service data
and broadcast information by using user-dedicated ref-
erence signals configured on service symbols;

wherein the control symbols are OFDM symbols carrying
control information and the service symbols are OFDM
symbols without carrying control information.

14. A processing system of demodulate reference signal,

comprising a base station and a UE,

wherein the base station is configured to configure com-
mon reference signals on control symbols and user-
dedicated reference signals on service symbols, and the
base station comprises:
afirst configuration module for configuring the common

reference signals on the control symbols;

a second configuration module for configuring the user-
dedicated reference signals on the service symbols,
and making a broadcast channel and a service channel
carried on the service symbols;

the UE is configured to demodulate control information by
using the common reference signals, and to demodulate
service data and broadcast data by using the user-dedi-
cated reference signals, and the UE comprises:

a first processing module for demodulating the control
information by using the common reference signals
configured on the control symbols;

a second processing module for demodulating the ser-
vice data and broadcast information by using the user-
dedicated reference signals configured on the service
symbols;

wherein the control symbols are OFDM symbols carrying
control information and the service symbols are OFDM
symbols without carrying control information.
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