
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

90
6 

01
6

A
1

TEPZZ 9Z6Z_6A_T
(11) EP 2 906 016 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
12.08.2015 Bulletin 2015/33

(21) Application number: 12886947.6

(22) Date of filing: 26.10.2012

(51) Int Cl.:
H04W 80/00 (2009.01)

(86) International application number: 
PCT/CN2012/083592

(87) International publication number: 
WO 2014/063355 (01.05.2014 Gazette 2014/18)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(71) Applicant: Huawei Technologies Co., Ltd.
Longgang District
Shenzhen, Guangdong 518129 (CN)

(72) Inventors:  
• DAI, Xizeng

Shenzhen
Guangdong 518129 (CN)

• FAN, Xiaoan
Shenzhen
Guangdong 518129 (CN)

• CHENG, Xingqing
Shenzhen
Guangdong 518129 (CN)

• WU, Zuomin
Shenzhen
Guangdong 518129 (CN)

• YANG, Jianbing
Shenzhen
Guangdong 518129 (CN)

(74) Representative: Epping - Hermann - Fischer
Patentanwaltsgesellschaft mbH 
Schloßschmidstraße 5
80639 München (DE)

(54) REFERENCE SIGNAL TRANSMISSION METHOD AND DEVICE

(57) A method and an appratus for transmitting a ref-
erence signal is provided, and flexibly configuration of
resource used for bearing the RS may be implemented.
The method includes: selecting, by a first point device, a
first frequency domain resource used for bearing a first
reference signal RS from a first carrier, wherein the first
carrier is used for data transmission and/or measurement
between the first point device and a user equipment, and
a number of a resource unit included in the first frequency
domain resource is smaller than a system bandwidth of
the first carrier; and transmitting the first RS to the user

equipment through the first frequency domain resource.
According to the method and the appratus for transmitting
the reference signal in the embodiments of the present
invention, after determinting the resource used for bear-
ing the RS from the first carrier, the first point device
transmits the RS to a user equipment through the deter-
mined resource, to make the position of the resource
used for bearing the RS in the first carrier be not fixed,
so that the cost of the resource used for bearing the RS
may be reduced and the resource used for bearing the
RS may be configured flexibly.
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Description

TECHNICAL FIELD

[0001] The present invention relates to the field of com-
munications, and particularly, to a method and an appa-
ratus for transmitting a reference signal.

BACKGROUND

[0002] In the existing communication systems, refer-
ence signals (RS, Reference Signal RS) may be divided
into a UE-specific reference signal (DM-RS, UE-Specific
Reference Signal), a channel-state information-refer-
ence signal (CSI-RS: Channel-State Information-Refer-
ence Signal) and a cell-specific reference signal (CRS,
Cell-Specific Reference Signal) in terms of functions. At
present, in some systems, synchronous tracking and ra-
dio resource management (RRM, Radio Resource Man-
agement) measurement may be performed based on the
cell-specific reference signal (CRS, Cell-Specific Refer-
ence Signal). Therefore, the RS used for synchronous
tracking and RRM measurement does not require the
frequency domain to occupy a full bandwidth, nor require
all sub-frames to be sent. Thus, resources used for bear-
ing the RS (mainly CRS) may be decreased, in order to
improve the spectrum efficiency. At present, a method
for transmitting a reference signal is known, which may
be used for reducing the resources used for bearing RS,
namely, the frequency domain resources used for bear-
ing the RS are not full bandwidth, but in the prior art, the
frequency domain used for bearing the RS is fixed, there-
fore, for example, under the condition that the frequency
spectrum configuration (including the same frequency
domain used for bearing RS) of adjacent points are the
same, interference is liable to generate to affect normal
communication.
[0003] Therefore, it is desirable to reduce the cost of
resources used for transmitting RS, while the resources
used for bearing the RS may be flexibly configured to
prevent the generation of interference.

SUMMARY

[0004] Embodiments of the present invention provide
a method and an apparatus for transmitting a reference
signal, and flexibly configuration of a resource used for
bearing the RS may be implemented.
[0005] In a first aspect, a method for transmitting a ref-
erence signal is provided, the method includes: selecting,
by a first point device, a first frequency domain resource
used for bearing a first reference signal RS from a first
carrier, wherein the first carrier is used for data transmis-
sion and/or measurement between the first point device
and a user equipment, and a number of a resource unit
included in the first frequency domain resource is smaller
than a system bandwidth of the first carrier; and trans-
mitting the first RS to the user equipment through the first

frequency domain resource.
[0006] In a first possible implementation manner, the
first point device is a micro base station, an access point
or a transmission point.
[0007] In combination with the first aspect and the first
possible implementation manner, in a second possible
implementation manner, the first carrier is a new carrier
type NCT carrier or a carrier used for performing machine
type communication MTC.
[0008] In combination with the first aspect, the first pos-
sible implementation manner and the second possible
implementation manner, in a third possible implementa-
tion manner, the first point device is located in an idle cell.
[0009] In combination with the first aspect, the first pos-
sible implementation manner, the second possible im-
plementation manner and the third possible implemen-
tation manner, in a fourth possible implementation man-
ner, before the transmitting the first RS to the user equip-
ment through the first frequency domain resource, the
method further includes: sending frequency domain in-
dication information used for indicating the first frequency
domain resource, for enabling the user equipment to de-
termine the first frequency domain resource from the first
carrier according to the frequency domain indication in-
formation, in order to acquire the first RS.
[0010] In combination with the first aspect, the first pos-
sible implementation manner, the second possible im-
plementation manner, the third possible implementation
manner and the fourth possible implementation manner,
in a fifth possible implementation manner, the sending
frequency domain indication information used for indicat-
ing the first frequency domain resource, includes: send-
ing the frequency domain indication information used for
indicating the first frequency domain resource through a
third carrier, wherein when the first carrier is an NCT car-
rier, the third carrier is a main component carrier; and
when the first carrier is a carrier used for performing MTC,
the third carrier is a carrier located in the same preset
frequency bandwidth as the first carrier.
[0011] In combination with the first aspect, the first pos-
sible implementation manner, the second possible im-
plementation manner, the third possible implementation
manner, the fourth possible implementation manner and
the fifth possible implementation manner, in a sixth pos-
sible implementation manner, the first point device co-
operates with a second point to communicate with the
user equipment, and the sending frequency domain in-
dication information used for indicating the first frequency
domain resource, includes: sending the frequency do-
main indication information to the second point device,
for enabling the second point device to send the frequen-
cy domain indication information to the user equipment
through a fourth carrier, wherein the first carrier is used
for communication between the first point device and the
user equipment, and the fourth carrier is used for com-
munication between the second point device and the user
equipment.
[0012] In combination with the first aspect, the first pos-
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sible implementation manner, the second possible im-
plementation manner, the third possible implementation
manner, the fourth possible implementation manner, the
fifth possible implementation manner and the sixth pos-
sible implementation manner, in a seventh possible im-
plementation manner, the selecting, by a first point de-
vice, a first frequency domain resource used for bearing
a first reference signal RS from a first carrier, includes:
selecting, by the first point device, the first frequency do-
main resource from the first carrier according to a cell
identifier of the first point device, wherein the cell identifier
of the first point device is different from a cell identifier of
a neighboring point device of the first point device.
[0013] In a second aspect, a method for transmitting a
reference signal is provided, the method includes: deter-
mining a first frequency domain resource used for bear-
ing a first reference signal RS from a first carrier, wherein
the first frequency domain resource is selected by a first
point device from the first carrier, the first carrier is used
for data transmission and/or measurement between the
first point device and a user equipment, and a number
of a resource unit included in the first frequency domain
resource is smaller than a system bandwidth of the first
carrier; and acquiring the first RS according to the first
frequency domain resource.
[0014] In a first possible implementation manner, the
first point device is a micro base station, an access point
or a transmission point.
[0015] In combination with the second aspect and the
first possible implementation manner, in a second pos-
sible implementation manner, the first carrier is a new
carrier type NCT carrier or a carrier used for performing
machine type communication MTC.
[0016] In combination with the second aspect, the first
possible implementation manner and the second possi-
ble implementation manner, in a third possible implemen-
tation manner, the first point device is located in an idle
cell.
[0017] In combination with the second aspect, the first
possible implementation manner, the second possible
implementation manner and the third possible implemen-
tation manner, in a fourth possible implementation man-
ner, the first frequency domain resource is selected by
the first point device from the first carrier according to a
cell identifier of the first point device, and the determining
a first frequency domain resource used for bearing a first
reference signal RS from a first carrier, includes: acquir-
ing the cell identifier of the first point device; and deter-
mining the first frequency domain resource according to
the cell identifier of the first point device.
[0018] In combination with the second aspect, the first
possible implementation manner, the second possible
implementation manner, the third possible implementa-
tion manner and the fourth possible implementation man-
ner, in a fifth possible implementation manner, the deter-
mining a first frequency domain resource used for bear-
ing a first reference signal RS from a first carrier, includes:
receiving frequency domain indication information used

for indicating the first frequency domain resource; and
determining the first frequency domain resource accord-
ing to the frequency domain indication information.
[0019] In combination with the second aspect, the first
possible implementation manner, the second possible
implementation manner, the third possible implementa-
tion manner, the fourth possible implementation manner
and the fifth possible implementation manner, in a sixth
possible implementation manner, the receiving frequen-
cy domain indication information used for indicating the
first frequency domain resource includes: receiving the
frequency domain indication information through a third
carrier, wherein when the first carrier is an NCT carrier,
the third carrier is a main component carrier; when the
first carrier is a carrier used for performing MTC, the third
carrier is a carrier located in the same preset frequency
bandwidth as the first carrier.
[0020] In combination with the second aspect, the first
possible implementation manner, the second possible
implementation manner, the third possible implementa-
tion manner, the fourth possible implementation manner,
the fifth possible implementation manner and the sixth
possible implementation manner, in a seventh possible
implementation manner, the first point device cooperates
with a second point to communicate with the user equip-
ment, and the receiving frequency domain indication in-
formation used for indicating the first frequency domain
resource, includes: receiving the frequency domain indi-
cation information sent by the second point device
through a fourth carrier, wherein the frequency domain
indication information is acquired by the second point
device from the first point device, the first carrier is used
for communication between the first point device and the
user equipment, and the fourth carrier is used for com-
munication between the second point device and the user
equipment.
[0021] In a third aspect, a method for transmitting a
reference signal is provided, the method includes: when
a user equipment performs data transmission and/or
measurement through a fifth carrier and a sixth carrier,
selecting, by a first point device, a first time domain re-
source used for bearing a third reference signal RS from
the fifth carrier, wherein the fifth carrier is used for data
transmission and/or measurement between the user
equipment and the first point device, the sixth carrier is
used for resource scheduling, the third RS is sent peri-
odically, and the sending period of the third RS is at least
two sub-frames; sending time domain indication informa-
tion, wherein the time domain indication information is
used for indicating offset of the first time domain resource
relative to a second time domain resource of the sixth
carrier and the sending period of the third RS; and trans-
mitting the third RS to the user equipment through the
first time domain resource.
[0022] In a first possible implementation manner, the
fifth carrier is a new carrier type NCT carrier, and the
sixth carrier is a main component carrier; or the fifth car-
rier is a carrier used for performing MTC, and the sixth
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carrier is a carrier located in the same preset frequency
domain bandwidth as the fifth carrier.
[0023] In combination with the third aspect and the first
possible implementation manner, in a second possible
implementation manner, the fifth carrier is used for com-
munication between the first point device and the user
equipment, the sixth carrier is used for communication
between a third point device and the user equipment,
wherein the third point device cooperates with the first
point to communicate with the user equipment.
[0024] In combination with the third aspect, the first
possible implementation manner and the second possi-
ble implementation manner, in a third possible implemen-
tation manner, the sending time domain indication infor-
mation, includes: sending the time domain indication in-
formation to a third point device, for enabling the third
point device to send the time domain indication informa-
tion to the user equipment through the sixth carrier.
[0025] In a fourth aspect, a method for transmitting a
reference signal is provided, the method includes: when
a user equipment performs data transmission and/or
measurement through a fifth carrier and a sixth carrier,
receiving time domain indication information, wherein the
fifth carrier is used for data transmission and/or meas-
urement between the user equipment and first point de-
vice, the sixth carrier is used for resource scheduling, the
time domain indication information is used for indicating
offset of a first time domain resource of the fifth carrier
relative to a second time domain resource of the sixth
carrier, the first time domain resource is used for bearing
a third reference signal RS, the third RS is sent periodi-
cally, the sending period of the third RS is at least two
sub-frames, and the time domain indication information
is further used for indicating the sending period of the
third RS; and determining the first time domain resource
from the fifth carrier according to the time domain indi-
cation information, in order to acquire the third RS.
[0026] In a first possible implementation manner, the
fifth carrier is a new carrier type NCT carrier, and the
sixth carrier is a main component carrier; or the fifth car-
rier is a carrier used for performing MTC, and the sixth
carrier is a carrier located in the same preset frequency
domain bandwidth as the fifth carrier.
[0027] In combination with the fourth aspect and the
first possible implementation manner, in a second pos-
sible implementation manner, the fifth carrier is used for
communication between the first point device and the
user equipment, the sixth carrier is used for communica-
tion between a third point device and the user equipment,
wherein the third point device cooperates with the first
point to communicate with the user equipment.
[0028] In combination with the fourth aspect, the first
possible implementation manner and the second possi-
ble implementation manner, in a third possible implemen-
tation manner, the receiving time domain indication in-
formation, includes: receiving the time domain indication
information sent by a third point device through the sixth
carrier, wherein the time domain indication information

is acquired by the third point device from the first point
device.
[0029] In a fifth aspect, an appratus for transmitting a
reference signal is provided, the appratus includes: a se-
lecting unit, configured to enable a first point device to
select a first frequency domain resource used for bearing
a first reference signal RS from a first carrier, wherein
the first carrier is used for data transmission and/or meas-
urement between the first point device and a user equip-
ment, and a number of a resource unit included in the
first frequency domain resource is smaller than a system
bandwidth of the first carrier; and a sending unit, config-
ured to transmit the first RS to the user equipment through
the first frequency domain resource selected by the se-
lecting unit.
[0030] In a first possible implementation manner, the
first point device is a micro base station, an access point
or a transmission point.
[0031] In combination with the fifth aspect and the first
possible implementation manner, in a second possible
implementation manner, the first carrier is a new carrier
type NCT carrier or a carrier used for performing machine
type communication MTC.
[0032] In combination with the fifth aspect, the first pos-
sible implementation manner and the second possible
implementation manner, in a third possible implementa-
tion manner, the first point device is located in an idle cell.
[0033] In combination with the fifth aspect, the first pos-
sible implementation manner, the second possible im-
plementation manner and the third possible implemen-
tation manner, in a fourth possible implementation man-
ner, the sending unit is further configured to send fre-
quency domain indication information used for indicating
the first frequency domain resource, for enabling the user
equipment to determine the first frequency domain re-
source from the first carrier according to the frequency
domain indication information, in order to acquire the first
RS.
[0034] In combination with the fifth aspect, the first pos-
sible implementation manner, the second possible im-
plementation manner, the third possible implementation
manner and the fourth possible implementation manner,
in a fifth possible implementation manner, the sending
unit is specifically configured to send the frequency do-
main indication information used for indicating the first
frequency domain resource through a third carrier,
wherein when the first carrier is an NCT carrier, the third
carrier is a main component carrier; when the first carrier
is a carrier used for performing MTC, the third carrier is
a carrier located in the same preset frequency bandwidth
as the first carrier.
[0035] In combination with the fifth aspect, the first pos-
sible implementation manner, the second possible im-
plementation manner, the third possible implementation
manner, the fourth possible implementation manner and
the fifth possible implementation manner, in a sixth pos-
sible implementation manner, the first point device co-
operates with a second point to communicate with the
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user equipment, and the sending unit is specifically con-
figured to send the frequency domain indication informa-
tion to the second point device, for enabling the second
point device to send the frequency domain indication in-
formation to the user equipment through a fourth carrier,
wherein the first carrier is used for communication be-
tween the first point device and the user equipment, and
the fourth carrier is used for communication between the
second point device and the user equipment.
[0036] In combination with the fifth aspect, the first pos-
sible implementation manner, the second possible im-
plementation manner, the third possible implementation
manner, the fourth possible implementation manner, the
fifth possible implementation manner and the sixth pos-
sible implementation manner, in a seventh possible im-
plementation manner, if a cell identifier of the first point
device is different from a cell identifier of a neighboring
point device, the selecting unit is specifically configured
to enable the first point device to select the first frequency
domain resource from the first carrier according to the
cell identifier of the first point device.
[0037] In a sixth aspect, an appratus for transmitting a
reference signal is provided, the appratus includes: a de-
termining unit, configured to determine a first frequency
domain resource used for bearing a first reference signal
RS from a first carrier, wherein the first frequency domain
resource is selected by a first point device from the first
carrier, the first carrier is used for data transmission
and/or measurement between the first point device and
a user equipment, and a number of a resource unit in-
cluded in the first frequency domain resource is smaller
than a system bandwidth of the first carrier; and an ac-
quiring unit, configured to acquire the first RS according
to the first frequency domain resource determined by the
determining unit.
[0038] In a first possible implementation manner, the
first point device is a micro base station, an access point
or a transmission point.
[0039] In combination with the sixth aspect and the first
possible implementation manner, in a second possible
implementation manner, the first carrier is a new carrier
type NCT carrier or a carrier used for performing machine
type communication MTC.
[0040] In combination with the sixth aspect, the first
possible implementation manner and the second possi-
ble implementation manner, in a third possible implemen-
tation manner, the first point device is located in an idle
cell.
[0041] In combination with the sixth aspect, the first
possible implementation manner, the second possible
implementation manner and the third possible implemen-
tation manner, in a fourth possible implementation man-
ner, the first frequency domain resource is selected by
the first point device from the first carrier according to a
cell identifier of the first point device, and the determining
unit is specifically configured to acquire the cell identifier
of the first point device, and determine the first frequency
domain resource according to the cell identifier of the first

point device.
[0042] In combination with the sixth aspect, the first
possible implementation manner, the second possible
implementation manner, the third possible implementa-
tion manner and the fourth possible implementation man-
ner, in a fifth possible implementation manner, the appa-
ratus further includes: a receiving unit, configured to re-
ceive frequency domain indication information used for
indicating the first frequency domain resource; and the
determining unit is specifically configured to determine
the first frequency domain resource according to the fre-
quency domain indication information.
[0043] In combination with the sixth aspect, the first
possible implementation manner, the second possible
implementation manner, the third possible implementa-
tion manner, the fourth possible implementation manner
and the fifth possible implementation manner, in a sixth
possible implementation manner, the receiving unit is
specifically configured to receive the frequency domain
indication information through a third carrier, wherein
when the first carrier is an NCT carrier, the third carrier
is a main component carrier; when the first carrier is a
carrier used for performing MTC, the third carrier is a
carrier located in the same preset frequency bandwidth
as the first carrier.
[0044] In combination with the sixth aspect, the first
possible implementation manner, the second possible
implementation manner, the third possible implementa-
tion manner, the fourth possible implementation manner,
the fifth possible implementation manner and the sixth
possible implementation manner, in a seventh possible
implementation manner, the first point device cooperates
with a second point to communicate with the user equip-
ment, and the receiving unit is specifically configured to
receive the frequency domain indication information sent
by the second point device through a fourth carrier,
wherein the frequency domain indication information is
acquired by the second point device from the first point
device, the first carrier is used for communication be-
tween the first point device and the user equipment, and
the fourth carrier is used for communication between the
second point device and the user equipment.
[0045] In a seventh aspect, an appratus for transmitting
a reference signal is provided, the appratus includes: a
selecting unit configured to, when a user equipment per-
forms data transmission and/or measurement through a
fifth carrier and a sixth carrier, enable a first point device
to select a first time domain resource used for bearing a
third reference signal RS from the fifth carrier, wherein
the fifth carrier is used for data transmission and/or meas-
urement between the user equipment and the first point
device, the sixth carrier is used for resource scheduling,
the third RS is sent periodically, and the sending period
of the third RS is at least two sub-frames; and a sending
unit, configured to send time domain indication informa-
tion, wherein the time domain indication information is
used for indicating offset of the first time domain resource
selected by the selecting unit relative to a second time
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domain resource of the sixth carrier and the sending pe-
riod of the third RS, and transmit the third RS to the user
equipment through the first time domain resource.
[0046] In a first possible implementation manner, the
fifth carrier is a new carrier type NCT carrier, and the
sixth carrier is a main component carrier; or the fifth car-
rier is a carrier used for performing MTC, and the sixth
carrier is a carrier located in the same preset frequency
domain bandwidth as the fifth carrier.
[0047] In combination with the seventh aspect and the
first possible implementation manner, in a second pos-
sible implementation manner, the fifth carrier is used for
communication between the first point device and the
user equipment, the sixth carrier is used for communica-
tion between a third point device and the user equipment,
wherein the third point device cooperates with the first
point to communicate with the user equipment.
[0048] In combination with the seventh aspect, the first
possible implementation manner and the second possi-
ble implementation manner, in a third possible implemen-
tation manner, the sending unit is specifically configured
to send the time domain indication information to a third
point device, for enabling the third point device to send
the time domain indication information to the user equip-
ment through the sixth carrier.
[0049] In an eighth aspect, an appratus for transmitting
a reference signal is provided, the appratus includes: a
receiving unit configured to, when a user equipment per-
forms data transmission and/or measurement through a
fifth carrier and a sixth carrier, receive time domain indi-
cation information, wherein the fifth carrier is used for
data transmission and/or measurement between the us-
er equipment and a first point device, the sixth carrier is
used for resource scheduling, the time domain indication
information is used for indicating offset of a first time do-
main resource of the fifth carrier relative to a second time
domain resource of the sixth carrier, the first time domain
resource is used for bearing a third reference signal RS,
the third RS is sent periodically, the sending period of
the third RS is at least two sub-frames, and the time do-
main indication information is further used for indicating
the sending period of the third RS; and a determining
unit, configured to determine the first time domain re-
source from the fifth carrier according to the time domain
indication information, in order to acquire the third RS.
[0050] In a first possible implementation manner, the
fifth carrier is a new carrier type NCT carrier, and the
sixth carrier is a main component carrier; or the fifth car-
rier is a carrier used for performing MTC, and the sixth
carrier is a carrier located in the same preset frequency
domain bandwidth as the fifth carrier.
[0051] In combination with the eighth aspect and the
first possible implementation manner, in a second pos-
sible implementation manner, the fifth carrier is used for
communication between the first point device and the
user equipment, the sixth carrier is used for communica-
tion between the third point device and the user equip-
ment, wherein the third point device cooperates with the

first point to communicate with the user equipment.
[0052] In combination with the eighth aspect, the first
possible implementation manner and the second possi-
ble implementation manner, in a third possible implemen-
tation manner, the receiving unit is specifically configured
to receive the time domain indication information sent by
a third point device through the sixth carrier, wherein the
time domain indication information is acquired by the third
point device from the first point device.
[0053] According to the method and the appratus for
transmitting a reference signal in the embodiment of the
present invention, after selecting the resource used for
bearing the RS from the first carrier, the first point device
transmits the RS to the user equipment through the se-
lected resource, to make the position of the resource
used for bearing the RS in the first carrier be not fixed,
so that the cost of the resource used for bearing the RS
may be reduced and the resource used for bearing the
RS may be configured flexibly.

BRIEF DESCRIPTION OF DRAWINGS

[0054] To illustrate technical solutions in the embodi-
ments of the present invention more clearly, a brief intro-
duction on the accompanying drawings which are need-
ed in the description of the embodiments is given below.
Apparently, the accompanying drawings in the descrip-
tion below are merely some of the embodiments of the
present invention, based on which other drawings may
be obtained by those of ordinary skills in the art without
any creative effort.

Fig. 1 is a schematic flow diagram of a method for
transmitting a reference signal according to an em-
bodiment of the present invention.
Fig. 2 is another schematic flow diagram of a method
for transmitting a reference signal according to an
embodiment of the present invention.
Fig. 3 is a schematic flow diagram of a method for
transmitting a reference signal according to another
embodiment of the present invention.
Fig. 4 is a schematic diagram of a time domain re-
source used for bearing a reference signal in an em-
bodiment of the present invention.
Fig. 5 is a schematic flow diagram of a method for
transmitting reference signal according to another
embodiment of the present invention.
Fig. 6 is a schematic block diagram of an apparatus
for transmitting reference signal according to an em-
bodiment of the present invention.
Fig. 7 is another schematic block diagram of an ap-
paratus for transmitting reference signal according
to an embodiment of the present invention.
Fig. 8 is a schematic block diagram of an apparatus
for transmitting reference signal according to anoth-
er embodiment of the present invention.
Fig. 9 is a schematic block diagram of an apparatus
for transmitting reference signal according to anoth-
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er embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0055] A clear and complete description of technical
solutions in the embodiments of the present invention
will be given below, in combination with the accompany-
ing drawings in the embodiments of the present inven-
tion. Apparently, the embodiments described below are
merely a part, but not all, of the embodiments of the
present invention. All of other embodiments, obtained by
those of ordinary skills in the art based on the embodi-
ments of the present invention without any creative effort,
fall into the protection scope of the present invention.
[0056] The technical solutions of the present invention
may be applied to various communication systems, for
example: a global system of mobile communication
(GSM, Global System of Mobile communication), a code
division multiple access (CDMA, Code Division Multiple
Access) system, wideband code division multiple access
(WCDMA, Wideband Code Division Multiple Access),
general packet radio service (GPRS, General Packet Ra-
dio Service), long term evolution (LTE, Long Term Evo-
lution), long term evolution-advanced (LTE-A, Long Term
Evolution-Advanced), machine type communications
(MTC, Machine Type Communications) or the like.
[0057] A user equipment (UE, User Equipment), may
also be called a mobile terminal (Mobile Terminal), a mo-
bile user equipment and the like, may communicate with
one or multiple core networks through a radio access
network (e.g., RAN, Radio Access Network), the user
equipment may be a mobile terminal, for example, a mo-
bile telephone (or called a "cellular" telephone) and a
computer having a mobile terminal, for example, may be
a portable, pocket, hand-held, computer inbuilt or vehi-
cle-mounted mobile device, and they exchange lan-
guage and/or data with a radio access network. In the
embodiments of the present invention, the user equip-
ment may also be an MTC device.
[0058] Fig. 1 shows a schematic flow diagram of a
method for transmitting a reference signal 100 according
to an embodiment of the present invention which de-
scribed from the angle of a first point device, in the method
100, the first point device configures a frequency domain
resource used for bearing RS and transmits a reference
signal to a UE. As shown in Fig. 1, the method 100 in-
cludes:

S110, selecting, by the first point device, a first fre-
quency domain resource used for bearing a first ref-
erence signal RS from a first carrier, wherein the first
carrier is used for data transmission and/or meas-
urement between the first point device and the user
equipment, and a number of a resource unit included
in the first frequency domain resource is smaller than
a system bandwidth of the first carrier; and
S120, transmitting the first RS to the user equipment
through the first frequency domain resource.

[0059] The method for transmitting a reference signal
100 in the embodiment of the present invention may be
applicable to a variety of scenarios.

Condition 1

[0060] Optionally, the first point device is a micro base
station, an access point or a transmission point.
[0061] Specifically, for example, in a heterogeneous
network (Het Net, Heterogeneous Network) technology,
a multilayer multicarrier heterogeneous network en-
hancement technology or a coordinated multiple point
transmission/reception (Coordinated Multiple Point
transmission/reception, CoMP) technology, a micro base
station (also called a pico base station) (Pico), an access
point (AP, Access Point) or a transmission point (TP,
Transmission Point) is mainly used for transmitting data
to the UE, namely, the carrier used by the Pico, AP or
TP is mainly used for transmitting data, a macro base
station (Macro) is mainly used for performing scheduling
and resource allocation for the UE, namely, such func-
tions as scheduling and resource allocation and the like
are finished by the carrier used by the macro base station,
thus for the carrier used by the AP or TP, there is no need
to keep the same pilot carrier cost (namely, the resource
used for bearing the RS, and more specifically, the fre-
quency domain resource herein) as the carrier used by
the macro base station. Therefore, the method 100 ac-
cording to the embodiment of the present invention may
be applicable to conditions of transmitting the RS by using
the carrier (an example of the first carrier) used by the
Pico, AP or TP.
[0062] Under this condition, the first point device may
be a Pico in the heterogeneous network technology, may
be an AP in the multilayer multicarrier heterogeneous
network enhancement technology, and may also be a
TP in the coordinated multiple point transmission/recep-
tion technology.
[0063] The carrier used by the Pico, AP or TP may be
taken as the first carrier.
[0064] The carrier having the same frequency as the
first carrier and used by a neighboring first point device
or a neighboring cell of the first point device may be taken
as a second carrier (namely, a carrier may generate in-
terference with the first carrier and will be illustrated in
detail soon afterwards).
[0065] The carrier used by the macro base station may
be taken as a third carrier (used for notifying the UE of
the position of a frequency domain resource configured
by the first point device and will be illustrated in detail
soon afterwards).

Condition 2

[0066] Optionally, the first carrier is a new carrier type
NCT carrier.
[0067] Specifically, for example, in an LTE/LTE-A net-
work, the new carrier type (NCT, New Carrier Type) is
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defined. The NCT carrier is mainly used for transmitting
data, such functions as scheduling and resource alloca-
tion for the UE and the like are finished by a main com-
ponent carrier (CC, Component Carrier), thus for a new
carrier, there is no need to keep the same pilot carrier
cost (namely, a resource used for bearing the RS, and
more specifically, a frequency domain resource herein)
as the main CC. Therefore, the method 100 according
to the embodiment of the present invention may be ap-
plicable to conditions of transmitting the RS by using the
NCT carrier (an example of the first carrier).
[0068] Under this condition, the first point device may
be a base station device using the NCT carrier, and the
base station device may be a base transceiver station
(BTS, Base Transceiver Station) in GSM or CDMA, may
be a base station (NodeB) in WCDMA, may be an evo-
lutional base station (eNB or e-NodeB, evolutional Node
B) in LTE, and may be the above-mentioned Pico, AP or
TP.
[0069] The NCT carrier may be taken as the first car-
rier.
[0070] The carrier having the same frequency as the
first carrier and used by a neighboring point device of the
first point device may be taken as a second carrier (name-
ly, a carrier may generate interference with the first carrier
and will be illustrated in detail soon afterwards).
[0071] The main CC may be taken as a third carrier
(used for notifying the UE of the position of a frequency
domain resource configured by the first point device and
will be illustrated in detail soon afterwards).
[0072] It should be noted that, in the embodiment of
the present invention, when the first point device is the
Pico, AP or TP, the main CC as the third carrier may be
a carrier used by a macro point, may also be a carrier
used by the first point device and this is not particularly
limited in the present invention.

Condition 3

[0073] The first carrier is a carrier used for performing
machine type communication MTC.
[0074] Specifically, for an MTC device (an example of
the user equipment), a bandwidth of the used carrier
(transmitting data and reference signals) thereof is re-
duced. Therefore, the method 100 according to the em-
bodiment of the present invention may be applicable to
conditions of transmitting the RS by using the carrier (an-
other example of the first carrier) used by the MTC device.
[0075] Under this condition, the first point device may
be a base station device performing MTC communication
with the MTC device, and the base station device may
be a base transceiver station (BTS, Base Transceiver
Station) in GSM or CDMA, may be a base station (NodeB)
in WCDMA, and may be an evolutional base station (eNB
or e-NodeB, evolutional Node B) in LTE.
[0076] The carrier used by the MTC device may be
taken as the first carrier.
[0077] In the embodiment of the present invention, the

first carrier used for performing MTC communication is
a part in the preset frequency domain bandwidth, there-
fore, the carrier in the preset frequency domain band-
width may be taken as a third carrier (used for notifying
the UE of the position of the frequency domain resource
configured by the first point device and will be illustrated
in detail soon afterwards).

Condition 4

[0078] The first point device is located in an idle cell.
[0079] Specially, under the condition that such serving
cell with low load at night have service demand and a
neighboring cell is idle, the neighboring cell (idle cell) has
no service demand, and the idle cell (a point in the idle
cell) only sends a CRS. Therefore, for the carrier used
by the idle cell, there is no need to keep the same pilot
carrier cost (namely, a resource used for bearing the RS,
and more specifically, a frequency domain resource
herein) as the serving cell. Therefore, the method 100
according to the embodiment of the present invention
may be applicable to conditions of transmitting the RS
by using the carrier (an example of the first carrier) used
by the idle cell.
[0080] Under this condition, the first point device may
be a base station device in the idle cell, and the base
station device may be a base transceiver station (BTS,
Base Transceiver Station) in GSM or CDMA, may be a
base station (NodeB) in WCDMA and may be an evolu-
tional base station (eNB or e-NodeB, evolutional Node
B) in LTE.
[0081] The carrier used by the base station device in
the idle cell may be taken as the first carrier.
[0082] The carrier having the same frequency as the
first carrier and used by a neighboring point device or a
neighboring cell of the first point device may be taken as
a second carrier (namely, a carrier may generate inter-
ference with the first carrier and will be illustrated in detail
soon afterwards).
[0083] It should be understood that, the scenarios
(condition 1 to condition 4) listed above are merely ex-
emplary illustration, the present invention is not limited
hereto, other conditions capable of reducing the pilot car-
rier cost may be applicable to the method 100 according
to the embodiment of the present invention and shall fall
within the protection scope of the present invention, for
example, under the condition that the first point device
is a macro point device (called a first macro point device),
and the first macro point device and other macro point
devices (called a second macro point device) coopera-
tively serve the user equipment (for example, the first
macro point device mainly transmits data for the user
equipment and the second macro point device mainly
transmits resource scheduling information for the user
equipment), the carrier used for communication between
the first point device and the user equipment may also
be taken as the first carrier. Similarly, for example, under
the condition that the first point device is a micro base
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station (called a first micro base station), and the first
micro base station and other micro base stations (called
a second micro base station) cooperatively serve the us-
er equipment (for example, the first micro base station
mainly transmits data for the user equipment and the
second micro base station mainly transmits resource
scheduling information for the user equipment), the car-
rier used for communication between the first micro base
station and the user equipment may also be taken as the
first carrier.
[0084] In S110, under the condition that the pilot carrier
cost (the frequency domain resource used for bearing
the RS (for example, CRS) in the first carrier) may be
reduced, the first point device may firstly generate the
RS (the occupied frequency domain resource is smaller
than the system bandwidth), the method of generating
the RS may be the same as that in the prior art, and will
not be illustrated redundantly herein.
[0085] Thereafter, the first point device may determine
the first frequency domain resource (composed of at least
one resource unit) from the first carrier according to a
generated RS sequence, the number of the resource
units included in the first frequency domain resource is
smaller than the system bandwidth of the first carrier, for
example, the bandwidth is represented by a physical re-
source block (PRB), it is assumed that the system band-
width is 50 PRB, the bandwidth of the first frequency do-
main resource may be 6 PRB, 15 PRB, 25 PRB or 50
PRB, and this is not particularly limited in the present
invention. Moreover, the position of the first frequency
domain resource in the frequency domain of the first car-
rier may be flexibly configured, for example, the first fre-
quency domain resource may start from any RB, may
also locate at the center of the system bandwidth of the
first carrier, and is not particularly limited in the present
invention.
[0086] Optionally, before the determining a first fre-
quency domain resource used for bearing a first RS, the
method further includes:

acquiring reference information, wherein the refer-
ence information is used for indicating resource con-
figuration of a second carrier used for bearing a sec-
ond RS, wherein the second carrier is a carrier used
by a neighboring point device or a neighboring cell
of the first point device; and
the selecting, by the first point device, a first frequen-
cy domain resource used for bearing a first reference
signal RS from a first carrier, includes:

selecting, by the first point device, the first fre-
quency domain resource from the first carrier
according to the reference information, for en-
suring that resource configuration of the first car-
rier and the second carrier in the same sub-
frame is different.

[0087] Specifically, when multiple point devices (for ex-

ample, multiple Pico, AP or TP) exists in the system, as
stated above, the carrier used by the implementation
main body, namely the first point device, of the method
for transmitting a signal 100 of the embodiment of the
present invention is taken as the first carrier, the carrier
used by other point devices is called the second carrier,
when the cell of the implementation main body, namely
the first point device, of the method for transmitting a
signal 100 of the embodiment of the present invention
has a neighboring cell (one or multiple), the carrier used
by the first point device is taken as the first carrier, and
the carrier used by the neighboring cell (a neighboring
point device of the first point) is called the second carrier.
[0088] When the first carrier and the second carrier
have the same frequency, and if the resource configura-
tion of the first carrier is the same as that of the second
carrier, namely, the same frequency domain configura-
tion exists on the same sub-frame, the carriers may in-
terfere with each other.
[0089] Therefore, in the embodiment of the present in-
vention, the first point device may determine the first fre-
quency domain resource according to the second carrier,
namely, the RS resource configuration information of the
carrier used by a neighboring point device or a neighbor-
ing cell of the first point device, for example, the config-
uration position in the system bandwidth of the first fre-
quency domain resource may be different from that of a
second frequency domain resource used for bearing the
RS in the second carrier.
[0090] In addition, it should be noted that, if the first
carrier is an NCT carrier, the second carrier may be an-
other NCT carrier. If the first carrier is a carrier used by
the Pico, AP or TP, the second carrier may be a carrier
used by another Pico, AP or TP in the system. If the first
carrier is a carrier used by the MTC device, the second
carrier may be a carrier allocated by the first point device
to another MTC device. If the first carrier is a carrier used
by an idle cell, the second carrier may be a carrier used
by a neighboring serving cell.
[0091] Optionally, in the embodiment of the present
invention, if a cell identifier of the first point device is dif-
ferent from a cell identifier of a neighboring point device
or a neighboring cell, the selecting, by the first point de-
vice, a first frequency domain resource used for bearing
a first reference signal RS from a first carrier, includes:

selecting, by the first point device, the first frequency
domain resource from the first carrier according to
the cell identifier of the first point device.

[0092] Specifically, in the embodiment of the present
invention, the first point device may determine a frequen-
cy domain resource having a mapping relationship with
the cell identifier to bear the RS signal, according to the
cell identifier thereof and by use of a preset algorithm or
a mapping relationship, for example, modulus operation.
[0093] Moreover, if the cell identifiers of the first point
devices in the system are different, namely, one cell iden-
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tifier may only be used for uniquely indicating one first
point device, since the cell identifiers of the first point
devices in the system are different, the frequency domain
resources used for bearing the RS in the carriers (the
carriers used by the first point device, or the NCT carriers)
in the system are different, thus the interference between
the carriers may be avoided.
[0094] Optionally, the user equipment is an MTC de-
vice, and
the determining a first frequency domain resource used
for bearing a first RS, includes:

determining the first frequency domain resource
used for bearing the first reference signal RS accord-
ing to a communication frequency band of the user
equipment.

[0095] Specifically, in condition 4, for the MTC device,
the communication frequency band of UE may not be
located at the center of the system bandwidth, under this
condition, the first point device may determine the con-
figuration (including length, position or the like) of the first
resource according to the configuration (including length,
position or the like) of the communication frequency band
of the UE.
[0096] It should be understood that, the method for de-
termining the first frequency domain resource listed
above are merely exemplary illustration, and the present
invention is not limited hereto.
[0097] After determining the first frequency domain re-
source, in S120, the first point device may send the RS
to the UE through the first carrier (specifically, the first
frequency domain resource).
[0098] In the embodiment of the present invention,
since the first point device may flexibly configure the first
frequency domain resource, therefore, except the con-
dition that the first point device selects the first frequency
domain resource according to the cell identifier of the first
point device, and the user equipment determines the first
frequency domain resource according to the cell identifier
of the first point device as well, the first point device needs
to enable the UE to determine the first frequency domain
resource from the first carrier by a pre-negotiation or a
notification signaling.
[0099] Hereinafter, the method of the first point device
for notifying the UE of the configuration position of the
first frequency domain resource in the first carrier will be
illustrated.
[0100] Before the transmitting the first RS to the user
equipment through the first frequency domain resource,
the method further includes:

sending frequency domain indication information
used for indicating the first frequency domain re-
source, for enabling the user equipment to determine
the first frequency domain resource from the first car-
rier according to the frequency domain indication in-
formation, in order to acquire the first RS.

[0101] Specifically, for example, the first point device
may notify the UE of the length (including the number of
the resource units) of the first frequency domain resource
and the initial position in the first carrier. Therefore, the
UE may determine the first frequency domain resource
from the first carrier according to the length of the first
frequency domain resource (including the number of the
resource units) and the initial position in the first carrier,
and acquire an RS signal from the first frequency domain
resource.
[0102] Optionally, the first point device cooperates with
a second point to communicate with the user equipment,
and

the sending frequency domain indication information
used for indicating the first frequency domain re-
source, includes:

sending the frequency domain indication infor-
mation to the second point device, for enabling
the second point device to send the frequency
domain indication information to the user equip-
ment through a fourth carrier, wherein the first
carrier is used for communication between the
first point device and the user equipment, and
the fourth carrier is used for communication be-
tween the second point device and the user
equipment.

[0103] Specifically, for example, in condition 1, when
the first point device is a Pico, AP or TP, the first point
device may send the frequency domain indication infor-
mation to a macro point (may also be called a macro
base station), so that the macro point may notify the UE
of the configuration (for example, the position and length
of the first frequency domain resource in the first carrier)
of the first frequency domain resource through the used
carrier (an example of the fourth carrier, for example, a
carrier used for resource scheduling and configuration
for the UE) thereof.
[0104] Similarly, for example, under the condition that
the first point device is a macro point device (called a first
macro point device), and the first point device and an-
other macro point device (called a second macro point
device) cooperatively serve the user equipment (for ex-
ample, the first macro point device mainly transmits data
for the user equipment and the second macro point de-
vice mainly transmits resource scheduling information for
the user equipment), the first carrier is used for commu-
nication between the first macro point device and the
user equipment, and the fourth carrier is used for com-
munication between the second macro point device and
the user equipment, so that the first macro point device
may send the frequency domain indication information
to the second macro point device, and then the second
macro point device may notify the UE of the configuration
(for example, the position and length of the first frequency
domain resource in the first carrier) of the first frequency
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domain resource through a used carrier (another exam-
ple of the fourth carrier, for example, a carrier used for
resource scheduling and configuration for the UE) there-
of.
[0105] Similarly, for example, under the condition that
the first point device is a micro base station (called a first
micro base station), and the first micro base station and
another micro base station (called a second micro base
station) cooperatively serve the user equipment (for ex-
ample, the first micro base station mainly transmits data
for the user equipment and the second micro base station
mainly transmits resource scheduling information for the
user equipment), the first carrier is used for communica-
tion between the first micro base station and the user
equipment, and the fourth carrier is used for communi-
cation between the second micro base station and the
user equipment, so that the first micro base station may
send the frequency domain indication information to the
second micro base station, and then the second micro
base station may notify the UE of the configuration (for
example, the position and length of the first frequency
domain resource in the first carrier) of the first frequency
domain resource through a used carrier (another exam-
ple of the fourth carrier, for example, a carrier used for
performing resource scheduling and configuration on the
UE) thereof. It should be noted that, the condition that
the first point device is a micro base station is listed
above, but the present invention is also applicable to the
condition that the first point device is an access point
(mainly used for transmitting data) or a transmission point
(mainly used for transmitting data), under this condition,
the second point device is corresponding to the first point
device and is an access point (mainly used for scheduling
resources) or a transmission point (mainly used for
scheduling resources).
[0106] Optionally, the sending frequency domain indi-
cation information used for indicating the first frequency
domain resource, includes:

sending the frequency domain indication information
used for indicating the first frequency domain re-
source through a third carrier, wherein
when the first carrier is an NCT carrier, the third car-
rier is a main component carrier.

[0107] Specifically, in condition 2, namely, when the
first carrier is the NCT carrier, the UE may be notified of
the configuration (for example, the position and length of
the first frequency domain resource in the first carrier) of
the first frequency domain resource through the main CC
carrier (as mentioned above, used for resource sched-
uling and configuration for the UE). Moreover, in the em-
bodiment of the present invention, for example, the fre-
quency domain indication information may be transmit-
ted through a physical downlink control channel (PD-
CCH, Physical Downlink Control Channel).
[0108] Optionally, the sending frequency domain indi-
cation information used for indicating the first frequency

domain resource, includes:

sending the frequency domain indication information
used for indicating the first frequency domain re-
source through a third carrier, wherein
when the first carrier is a carrier used for performing
MTC, the third carrier is a carrier located in the same
preset frequency domain bandwidth as the first car-
rier.

[0109] Specifically, in condition 3, namely, when the
first carrier is the carrier used for performing MTC com-
munication, for the MTC device (an example of the user
equipment), the bandwidth of the used carrier (transmit-
ting data and reference signals) thereof is reduced, so
that a part of frequency bands may be selected from the
preset frequency domain bandwidth to serve as the first
carrier, accordingly, a carrier (an example of the third
carrier) located in the same preset frequency domain
bandwidth as the first carrier may be used for notifying
the UE of the configuration (for example, the position and
length of the first frequency domain resource in the first
carrier) of the first frequency domain resource. For ex-
ample, the frequency domain indication information may
be transmitted through a PDCCH. It should be noted that,
the frequency domain configuration of the third carrier
may be different from the frequency domain configuration
of the first carrier and may also be the same as the fre-
quency domain configuration of the first carrier, but under
the condition that the frequency domain configuration of
the third carrier may be the same as the frequency do-
main configuration of the first carrier, the time domain
positions of the third carrier and the first carrier are dif-
ferent.
[0110] According to the embodiment of the present in-
vention, by bearing the frequency domain indication in-
formation through the carrier existing in the system, com-
munication resources may be saved.
[0111] It should be noted that, the third carrier and the
fourth carrier listed above may be different carriers or
identical carriers, for example, in condition 1, namely,
when the first point device is the Pico, AP or TP, and if
the first carrier is the NCT carrier, the third carrier and
the fourth carrier may be a main CC used by a macro
point.
[0112] Optionally, the sending frequency domain indi-
cation information used for indicating the first frequency
domain resource, includes:

sending the frequency domain indication information
to the user equipment through a reserved resource
in a synchronous channel.

[0113] Specifically, in the synchronous channel, a syn-
chronous signal only occupies 62 subcarriers among 72
subcarriers, and 10 resource units are reserved resourc-
es, thus the 10 reserved resource units may be used for
notifying the UE of the configuration of the first frequency
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domain resource. In the embodiment of the present in-
vention, on the 10 reserved resource units, for example,
by using Walsh (Walsh) sequence modulation and by
using a Walsh sequence with the length of 8, 3 bits may
be transmitted on a primary synchronization sequence
(PSS, primary synchronization sequence), and 3 bits
may be transmitted on a secondary synchronization se-
quence (SSS, secondary synchronization sequence), so
that no pilot carrier demodulation is needed. In addition,
it should be noted that, the synchronous channel may be
a synchronous channel in the above-mentioned first car-
rier, may also be a synchronous channel in the above-
mentioned third carrier, may also be another synchro-
nous channel for transmitting carriers between the first
point device and the UE, and this is not particularly limited
in the present invention.
[0114] According to the embodiment of the present in-
vention, by bearing the frequency domain indication in-
formation through the reserved resources in the synchro-
nous channel, no new signaling is needed to add, so that
the communication resources may be saved.
[0115] Optionally, the sending frequency domain indi-
cation information used for indicating the first frequency
domain resource, includes:

sending the frequency domain indication information
to the user equipment through a radio resource con-
trol RRC signaling.

[0116] Specifically, in the embodiment of the present
invention, the first point device may also notify the UE of
the configuration of the first frequency domain resource
through a radio resource control (RRC, Radio Resource
Control) signaling.
[0117] It should be understood that, the manners of
notifying the UE of the configuration of the first frequency
domain resource listed above are merely exemplary il-
lustration, the present invention is not limited hereto, for
example, if the first point device determines the first fre-
quency domain resource according to the cell identifier
thereof, the UE may acquire the cell identifier of the first
point device, and determine the frequency domain re-
source having a mapping relationship with the cell iden-
tifier from the first carrier, and take it as the first frequency
domain resource, according to the cell identifier and by
use of a preset algorithm or a mapping relationship (the
same as the mapping relationship which is used when
the first point device determines the first frequency do-
main resource).
[0118] In addition, it should be noted that, when multi-
ple first carriers or multiple first carriers and second car-
riers exist in the system, specifically, when multiple NCT
carriers, multiple MTC devices or multiple first point de-
vices (for example, Pico, TP or AP) exist, the RS signals
carried by the first carriers may be generated according
to the same root sequence and different cyclic shifts, may
also be generated according to different root sequences,
and this is not particularly limited in the present invention.

[0119] Namely, optionally, in the embodiment of the
present invention, the first RS is generated according to
a first root sequence and the second RS is generated
according to a second root sequence; or,
the first RS is generated according to a third root se-
quence and a first cyclic shift, and the second RS is gen-
erated according to the third root sequence and a second
cyclic shift.
[0120] It should be understood that, the first carrier and
the second carrier illustrated above may be intra-frequen-
cy carriers or inter-frequency carriers, and this is not par-
ticularly limited in the present invention. Moreover, the
second carrier may be one carrier, may also be multiple
carriers, and this is not particularly limited in the present
invention. Moreover, the above-mentioned first root se-
quence and the third root sequence may be identical or
different, the above-mentioned second root sequence
and the third root sequence may be identical or different,
and this is not particularly limited in the present invention.
[0121] According to the method for transmitting a ref-
erence signal in the embodiment of the present invention,
after selecting the resource used for bearing the RS from
the first carrier, the first point device transmits the RS to
the user equipment through the selected resource, to
make the position of the resource used for bearing the
RS in the first carrier be not fixed, so that the cost of the
resource used for bearing the RS may be reduced and
the resource used for bearing the RS may be configured
flexibly.
[0122] Moreover, the first point device may determine
the first frequency domain resource according to the sec-
ond carrier, namely the RS resource configuration infor-
mation of the carrier used by a neighboring point device
or a neighboring cell of the first point device, for example,
the configuration position of the first frequency domain
resource may be different from that of a second frequency
domain resource used for bearing the RS in the second
carrier in the system bandwidth, so that the inter-frequen-
cy interference between the carriers in the system may
be reduced.
[0123] In addition, the first point device may notify the
user equipment of the configuration of the frequency do-
main resource used for bearing the RS in the first carrier,
in the format of signaling by use of the carrier existing in
the system. Therefore, the resource configuration may
be saved, and the practicability and the resource utiliza-
tion rate are improved.
[0124] In MTC communication (corresponding to con-
dition 3), for the MTC device, the condition that the com-
munication frequency band of the UE may not be located
at the center of the system bandwidth may exist. Accord-
ing to the prior art, it is regulated that the pilot carrier may
only be located at the center of the system bandwidth,
under this condition, the UE could not acquire the refer-
ence signal, thus failing to perform synchronous tracking.
In contrast, according to the method for transmitting a
reference signal in the present invention, by enabling the
first point device (TP) to flexibly configure CRS, the fre-
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quency domain resource used for bearing the reference
signal may be determined according to the communica-
tion frequency band of the UE, so that the UE may be
ensured to acquire the reference signal, in order to per-
form the synchronous tracking.
[0125] Under the condition that such serving cell with
low load at night have service demand and a neighboring
cell is idle (corresponding to the condition 4), the neigh-
boring cell (idle cell) has no service demand, and the idle
cell (a point in the idle cell) only sends a CRS. When the
serving cell performs CSI measurement, since the CRS
configured by the neighboring cell do not collide, the sig-
nal-to-noise ratio (SNR, Signal-to-Noise Ratio) meas-
ured by the UE at the center of the cell will be very high,
so that a very high modulation and coding scheme (MCS,
Modulation and Coding Scheme) is determined. But
when data are actually transmitted, the interference of
high code rate (for example, 64 QAM) to the low-power
pilot carrier is still sensitive. The CRS pilot carriers oc-
curring together will induce certain performance loss.
Therefore, fixed CRS configuration will cause fixed inter-
ference which is difficult to be solved by an inter-cell in-
terference coordination (ICIC, Inter-Cell Interference Co-
ordination) technology, and the influence of the interfer-
ence under the condition of high code rate is quite severe.
In contrast, according to the method for transmitting a
reference signal in the present invention, by enabling the
neighboring idle cell (a point in the idle cell) to flexibly
configure the CRS, the fixed interference is reduced ben-
eficially.
[0126] Fig. 2 shows a schematic flow diagram of a
method for transmitting a reference signal 200 according
to an embodiment of the present invention and described
from the angle of a user equipment. In the method 200,
the UE determines a frequency domain resource used
for bearing a RS configured by a first point device, and
acquires a reference signal from the frequency domain
resource. As shown in Fig. 2, the method 200 includes:

S210, determining a first frequency domain resource
used for bearing a first reference signal RS from a
first carrier, wherein the first frequency domain re-
source is selected by the first point device from the
first carrier, the first carrier is used for data transmis-
sion and/or measurement between the first point de-
vice and the user equipment, and the number of re-
source units included in the first frequency domain
resource is smaller than a system bandwidth of the
first carrier; and
S220, acquiring the first RS according to the first
frequency domain resource.

[0127] Moreover, the first carrier is any one of the fol-
lowing carriers: a carrier used by an access point or a
transmission point, a carrier used by an idle cell, a new
carrier type NCT carrier or a carrier used for performing
MTC.
[0128] The method for transmitting a reference signal

100 in the embodiment of the present invention may be
applicable to a variety of scenarios.

Condition 5

[0129] Optionally, the first point device is a micro base
station, an access point or a transmission point.
[0130] Specifically, for example, in a heterogeneous
network technology, a multilayer multicarrier heteroge-
neous network enhancement technology or a coordinat-
ed multiple point transmission/reception technology, a
micro base station (also called a pico base station) (Pico),
an access point (AP, Access Point) or a transmission
point (TP, Transmission Point) is mainly used for trans-
mitting data to the UE, namely, the carrier used by the
Pico, AP or TP is mainly used for transmitting data, a
macro base station (Macro) is mainly used for performing
scheduling and resource allocation for the UE, namely,
such functions as scheduling and resource allocation and
the like are finished by the carrier used by the macro
base station, thus for the carrier used by the AP or TP,
there is no need to keep the same pilot carrier cost (name-
ly, the resource used for bearing the RS, and more spe-
cifically, the frequency domain resource herein) as the
carrier used by the macro base station. Therefore, the
method 200 according to the embodiment of the present
invention may be applicable to conditions of transmitting
the RS by using the carrier (an example of the first carrier)
used by the Pico, AP or TP.
[0131] Under this condition, the first point device may
be a Pico in the heterogeneous network technology, may
be an AP in the multilayer multicarrier heterogeneous
network enhancement technology, and may also be a
TP in the coordinated multiple point transmission/recep-
tion technology.
[0132] The carrier used by the Pico, AP or TP may be
taken as the first carrier.
[0133] The carrier used by the macro base station may
be taken as a third carrier (used for notifying the UE of
the position of a frequency domain resource configured
by the first point device and will be illustrated in detail
soon afterwards).

Condition 6

[0134] Optionally, the first carrier is a new carrier type
NCT carrier.
[0135] Specifically, for example, in an LTE/LTE-A net-
work, the new carrier type (NCT, New Carrier Type) is
defined. The NCT carrier is mainly used for transmitting
data, such functions as scheduling and resource alloca-
tion for the UE and the like are finished by a main com-
ponent carrier (CC, Component Carrier), thus for a new
carrier, there is no need to keep the same pilot carrier
cost (namely, a resource used for bearing the RS, and
more specifically, a frequency domain resource herein)
as the main CC. Therefore, the method 200 according
to the embodiment of the present invention may be ap-
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plicable to conditions of transmitting the RS by using the
NCT carrier (an example of the first carrier).
[0136] Under this condition, the first point device may
be base station device using the NCT carrier, and the
base station device may be a base transceiver station
(BTS, Base Transceiver Station) in GSM or CDMA, may
be a base station (NodeB) in WCDMA, may be an evo-
lutional base station (eNB or e-NodeB, evolutional Node
B) in LTE, and may be the above-mentioned Pico, AP or
TP.
[0137] The NCT carrier may be taken as the first car-
rier.
[0138] The main CC may be taken as a third carrier
(used for notifying the UE of the position of a frequency
domain resource configured by the first point device and
will be illustrated in detail soon afterwards).
[0139] It should be noted that, in the embodiment of
the present invention, when the first point device is the
Pico, AP or TP, the main CC as the third carrier may be
a carrier used by a macro point, may also be a carrier
used by the first point device and this is not particularly
limited in the present invention.

Condition 7

[0140] The first carrier is a carrier used for performing
machine type communication MTC.
[0141] Specifically, for an MTC device (an example of
the user equipment), a bandwidth of the used carrier
(transmitting data and reference signals) thereof is re-
duced. Therefore, the method 200 according to the em-
bodiment of the present invention may be applicable to
conditions of transmitting the RS by using the carrier (an-
other example of the first carrier) used by the MTC device.
[0142] Under this condition, the first point device may
be base station device performing MTC communication
with the MTC device, and the base station device may
be a base transceiver station (BTS, Base Transceiver
Station) in GSM or CDMA, may be a base station (NodeB)
in WCDMA, and may be an evolutional base station (eNB
or e-NodeB, evolutional Node B) in LTE.
[0143] The carrier used by the MTC device may be
taken as the first carrier.
[0144] In the embodiment of the present invention, the
first carrier used for performing MTC communication is
a part in the preset frequency bandwidth, therefore, the
carrier in the preset frequency bandwidth may be taken
as a third carrier (used for notifying the UE of the position
of the frequency domain resource configured by the first
point device and will be illustrated in detail soon after-
wards).

Condition 8

[0145] The first point device is located in an idle cell.
[0146] Specially, under the condition that such serving
cell with low load at night have service demand and a
neighboring cell is idle, the neighboring cell (idle cell) has

no service demand, and the idle cell (a point in the idle
cell) only sends a CRS. Therefore, for the carrier used
by the idle cell, there is no need to keep the same pilot
carrier cost (namely, a resource used for bearing the RS,
and more specifically, a frequency domain resource
herein) as the serving cell. Therefore, the method 200
according to the embodiment of the present invention
may be applicable to conditions of transmitting the RS
by using the carrier (an example of the first carrier) used
by the idle cell.
[0147] Under this condition, the first point device may
be a base station device in the idle cell, and the base
station device may be a base transceiver station (BTS,
Base Transceiver Station) in GSM or CDMA, may be a
base station (NodeB) in WCDMA and may be an evolu-
tional base station (eNB or e-NodeB, evolutional Node
B) in LTE.
[0148] The carrier used by the base station device in
the idle cell may be taken as the first carrier.
[0149] It should be understood that, the scenarios
(condition 7 to condition 8) listed above are merely ex-
emplary illustration, the present invention is not limited
hereto, other conditions capable of reducing the pilot car-
rier cost may be applicable to the method 100 according
to the embodiment of the present invention and shall fall
within the protection scope of the present invention, for
example, under the condition that the first point device
is a macro point device (called a first macro point device),
and the first macro point device and other macro point
devices (called a second macro point device) coopera-
tively serve the user equipment (for example, the first
macro point device mainly transmits data for the user
equipment and the second macro point device mainly
transmits resource scheduling information for the user
equipment), the carrier used for communication between
the first point device and the user equipment may also
be taken as the first carrier. Similarly, for example, under
the condition that the first point device is a micro base
station (called a first micro base station), and the first
micro base station and other micro base stations (called
a second micro base station) cooperatively serve the us-
er equipment (for example, the first micro base station
mainly transmits data for the user equipment and the
second micro base station mainly transmits resource
scheduling information for the user equipment), the car-
rier used for communication between the first micro base
station and the user equipment may also be taken as the
first carrier.
[0150] Under the condition that the pilot carrier cost
(the frequency domain resource used for bearing the RS
(for example, CRS) in the first carrier) may be reduced,
the first point device may firstly generate the RS (the
occupied frequency domain resource is smaller than the
system bandwidth), the method of generating the RS may
be the same as that in the prior art, and will not be illus-
trated redundantly herein.
[0151] Thereafter, the first point device may determine
the first frequency domain resource (composed of at least
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one resource unit) from the first carrier according to a
generated RS sequence, the number of the resource
units included in the first frequency domain resource is
smaller than the system bandwidth of the first carrier, for
example, the bandwidth is represented by a physical re-
source block (PRB), it is assumed that the system band-
width is 50 PRB, the bandwidth of the first frequency do-
main resource may be 6 PRB, 15 PRB, 25 PRB or 50
PRB, and this is not particularly limited in the present
invention. Moreover, the position of the first frequency
domain resource in the frequency domain of the first car-
rier may be flexibly configured, for example, the first fre-
quency domain resource may start from any RB, may
also locate at the center of the system bandwidth of the
first carrier, and is not particularly limited in the present
invention.
[0152] In the embodiment of the present invention,
when multiple point device (for example, multiple Pico,
AP or TP) exists in the system, as stated above, the car-
rier used by the implementation main body, namely the
first point device of the method for transmitting a signal
100 of the embodiment of the present invention is taken
as the first carrier, the carrier used by other point devices
is called the second carrier, when the cell of the imple-
mentation main body, namely the first point device of the
method for transmitting a signal 100 of the embodiment
of the present invention has a neighboring cell (one or
multiple), the carrier used by the first point device is taken
as the first carrier, and the carrier used by the neighboring
cell (a neighboring point device of the first point) is called
the second carrier.
[0153] When the first carrier and the second carrier
have the same frequency, and if the resource configura-
tion of the first carrier is the same as that of the second
carrier, namely, the same frequency domain configura-
tion exists on the same sub-frame, the carriers may in-
terfere with each other.
[0154] Therefore, in the embodiment of the present in-
vention, the first point device may determine the first fre-
quency domain resource according to the second carrier,
namely, the RS resource configuration information of the
carrier used by a neighboring point device or a neighbor-
ing cell of the first point device, for example, the config-
uration position in the system bandwidth of the first fre-
quency domain resource may be different from that of a
second frequency domain resource used for bearing the
RS in the second carrier.
[0155] In addition, it should be noted that, if the first
carrier is an NCT carrier, the second carrier may be an-
other NCT carrier. If the first carrier is a carrier used by
the Pico, AP or TP, the second carrier may be a carrier
used by another Pico, AP or TP in the system. If the first
carrier is a carrier used by the MTC device, the second
carrier may be a carrier allocated by the first point device
to another MTC device. If the first carrier is a carrier used
by an idle cell, the second carrier may be a carrier used
by a neighboring serving cell.
[0156] After determining the first frequency domain re-

source, the first point device may send the RS to the UE
through the first carrier (specifically, the first frequency
domain resource).
[0157] Accordingly, in S210, the UE may determine
the first frequency domain resource from the first carrier.
[0158] Optionally, the first frequency domain resource
is selected by the first point device from the first carrier
according to a cell identifier of the first point device, and
the determining the first frequency domain resource used
for bearing the first RS in the first carrier, includes:

acquiring the cell identifier of the first point device;
and
determining the first frequency domain resource ac-
cording to the cell identifier of the first point device.

[0159] Specifically, in the embodiment of the present
invention, the first point device may determine a frequen-
cy domain resource having a mapping relationship with
the cell identifier to bear the RS signal, according to the
cell identifier thereof and by use of a preset algorithm or
a mapping relationship, for example, modulus operation.
[0160] Moreover, if the cell identifiers of the first point
devices in the system are different, namely, one cell iden-
tifier may only be used for uniquely indicating one first
point device, since the cell identifiers of the first point
device in the system are different, the frequency domain
resources used for bearing the RS in the carriers (the
carriers used by the first point device, or the NCT carriers)
in the system are different, thus the interference between
the carriers may be avoided.
[0161] Accordingly, the UE may determine a frequency
domain resource having a mapping relationship with the
cell identifier to serve as the first frequency domain re-
source, according to the cell identifier of the first point
device and by use of a preset algorithm or a mapping
relationship, for example, modulus operation, thus in
S220, the UE may acquire the first RS from the first fre-
quency domain resource. In the embodiment of the
present invention, the UE may perform synchronous
tracking of time domain and frequency domain according
to the first RS.
[0162] Here, it should be noted that, the method of the
UE for determining the first frequency domain resource
according to the cell identifier of the first point device is
the same as or corresponding to the method of the first
point device for determining the first frequency domain
resource according to the cell identifier of the first point
device, namely, in a communication system of the em-
bodiment of the present invention, for the same cell iden-
tifier, the corresponding frequency domain resource is
unique, in other words, the frequency domain resources
determined by the UE and by the first point device ac-
cording to the same cell identifier are the same.
[0163] In the embodiment of the present invention,
since the first point device may flexibly configure the first
frequency domain resource, therefore, except the con-
dition that the first point device selects the first frequency
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domain resource according to the cell identifier of the first
point device, and the user equipment determines the first
frequency domain resource according to the cell identifier
of the first point device as well, the first point device needs
to enable the UE to determine the first frequency domain
resource from the first carrier by a pre-negotiation or a
notification signaling.
[0164] Hereinafter, the method of the first point device
for notifying the UE of the configuration position of the
first frequency domain resource in the first carrier will be
illustrated.
[0165] The determining the first frequency domain re-
source used for bearing the first RS in the first carrier,
includes:

receiving frequency domain indication information
used for indicating the first frequency domain re-
source; and
determining the first frequency domain resource ac-
cording to the frequency domain indication informa-
tion.

[0166] Specifically, for example, the first point device
may notify the UE of the length (including the number of
the resource units) of the first frequency domain resource
and the initial position in the first carrier. Therefore, the
UE may determine the first frequency domain resource
from the first carrier according to the length of the first
frequency domain resource (including the number of the
resource units) and the initial position in the first carrier,
and acquire an RS signal from the first frequency domain
resource.
[0167] Optionally, the first point device cooperates with
a second point to communicate with the user equipment,
and
the receiving frequency domain indication information
used for indicating the first frequency domain resource
includes:

receiving the frequency domain indication informa-
tion sent by the second point device through a fourth
carrier, wherein the frequency domain indication in-
formation is acquired by the second point device
from the first point device, the first carrier is used for
communication between the first point device and
the user equipment, and the fourth carrier is used
for communication between the second point device
and the user equipment.

[0168] Specifically, in condition 5, when the first point
device is a Pico, AP or TP, the first point device may send
the frequency domain indication information to a macro
point (may also be called a macro base station), so that
the macro point may notify the UE of the configuration
(for example, the position and length of the first frequency
domain resource in the first carrier) of the first frequency
domain resource through the used carrier (for example,
a carrier used for resource scheduling and configuration

for the UE) thereof.
[0169] Similarly, for example, under the condition that
the first point device is a macro point device (called a first
macro point device), and the first point device and an-
other macro point device (called a second macro point
device) cooperatively serve the user equipment (for ex-
ample, the first macro point device mainly transmits data
for the user equipment and the second macro point de-
vice mainly transmits resource scheduling information for
the user equipment), the first carrier is used for commu-
nication between the first macro point device and the
user equipment, and the fourth carrier is used for com-
munication between the second macro point device and
the user equipment, so that the first macro point device
may send the frequency domain indication information
to the second macro point device, and then the second
macro point device may notify the UE of the configuration
(for example, the position and length of the first frequency
domain resource in the first carrier) of the first frequency
domain resource through a used carrier (another exam-
ple of the fourth carrier, for example, a carrier used for
resource scheduling and configuration for the UE) there-
of.
[0170] Similarly, for example, under the condition that
the first point device is a micro base station (called a first
micro base station), and the first micro base station and
another micro base station (called a second micro base
station) cooperatively serve the user equipment (for ex-
ample, the first micro base station mainly transmits data
for the user equipment and the second micro base station
mainly transmits resource scheduling information for the
user equipment), the first carrier is used for communica-
tion between the first micro base station and the user
equipment, and the fourth carrier is used for communi-
cation between the second micro base station and the
user equipment, so that the first micro base station may
send the frequency domain indication information to the
second micro base station, and then the second micro
base station may notify the UE of the configuration (for
example, the position and length of the first frequency
domain resource in the first carrier) of the first frequency
domain resource through a used carrier (another exam-
ple of the fourth carrier, for example, a carrier used for
performing resource scheduling and configuration on the
UE) thereof. It should be noted that, the condition that
the first point device is a micro base station is listed
above, but the present invention is also applicable to the
condition that the first point device is an access point
(mainly used for transmitting data) or a transmission point
(mainly used for transmitting data), under this condition,
the second point device is corresponding to the first point
device and is an access point (mainly used for scheduling
resources) or a transmission point (mainly used for
scheduling resources).
[0171] Optionally, the receiving frequency domain in-
dication information used for indicating the first frequency
domain resource, includes:
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receiving the frequency domain indication informa-
tion through a third carrier, wherein:

when the first carrier is an NCT carrier, the third
carrier is a main component carrier.

[0172] Specifically, in condition 6, namely, when the
first carrier is the NCT carrier, the UE may be notified of
the configuration (for example, the position and length of
the first frequency domain resource in the first carrier) of
the first frequency domain resource through the main CC
carrier (as mentioned above, used for resource sched-
uling and configuration for the UE). Moreover, in the em-
bodiment of the present invention, for example, the fre-
quency domain indication information may be transmit-
ted through a PDCCH.
[0173] Optionally, the receiving frequency domain in-
dication information used for indicating the first frequency
domain resource, includes:

receiving the frequency domain indication informa-
tion through a third carrier, wherein:

when the first carrier is s carrier used for per-
forming MTC, the third carrier is a carrier located
in the same preset frequency domain bandwidth
as the first carrier.

[0174] Specifically, in condition 7, namely, when the
first carrier is the carrier used for performing MTC com-
munication, a carrier in the same preset frequency do-
main bandwidth as the first carrier may be used for noti-
fying the UE of the configuration (for example, the posi-
tion and length of the first frequency domain resource in
the first carrier) of the first frequency domain resource.
For example, the frequency domain indication informa-
tion may be transmitted through a PDCCH.
[0175] According to the embodiment of the present in-
vention, by bearing the frequency domain indication in-
formation through the carrier existing in the system, com-
munication resources may be saved.
[0176] It should be noted that, the third carrier and the
fourth carrier listed above may be different carriers or
identical carriers, for example, in condition 1, namely,
when the first point device is the Pico, AP or TP, and if
the first carrier is the NCT carrier, the third carrier and
the fourth carrier may be a main CC used by a macro
point.
[0177] Optionally, the receiving frequency domain in-
dication information used for indicating the first frequency
domain resource, includes:

receiving the frequency domain indication informa-
tion sent by the first point device through a reserved
resource in a synchronous channel.

[0178] Specifically, in the synchronous channel, a syn-
chronous signal only occupies 62 subcarriers among 72

subcarriers, and 10 resource units are reserved resourc-
es, thus the 10 reserved resource units may be used for
notifying the UE of the configuration of the first frequency
domain resource. In the embodiment of the present in-
vention, on the 10 reserved resource units, for example,
by using Walsh (Walsh) sequence modulation and by
using a Walsh sequence with the length of 8, 3 bits may
be transmitted on a primary synchronization sequence
(PSS, primary synchronization sequence), and 3 bits
may be transmitted on a secondary synchronization se-
quence (SSS, secondary synchronization sequence), so
that no pilot carrier demodulation is needed. In addition,
it should be noted that, the synchronous channel may be
a synchronous channel in the above-mentioned first car-
rier, may also be a synchronous channel in the above-
mentioned third carrier, may also be another synchro-
nous channel for transmitting carriers between the first
point device and the UE, and this is not particularly limited
in the present invention.
[0179] According to the embodiment of the present in-
vention, by bearing the frequency domain indication in-
formation through the reserved resources in the synchro-
nous channel, no new signaling is needed to add, so that
the communication resources may be saved.
[0180] Optionally, the sending frequency domain indi-
cation information used for indicating the first frequency
domain resource, includes:

receiving the frequency domain indication informa-
tion sent by the first point device through a radio re-
source control RRC signaling.

[0181] Specifically, in the embodiment of the present
invention, the first point device may also notify the UE of
the configuration of the first frequency domain resource
through a radio resource control (RRC, Radio Resource
Control) signaling.
[0182] It should be understood that, the manners of
notifying the UE of the configuration of the first frequency
domain resource listed above are merely exemplary il-
lustration, the present invention is not limited hereto, for
example, if the first point device determines the first fre-
quency domain resource according to the cell identifier
thereof, the UE may acquire the cell identifier of the first
point device, and determine the frequency domain re-
source having a mapping relationship with the cell iden-
tifier from the first carrier, and take it as the first frequency
domain resource, according to the cell identifier and by
use of a preset algorithm or a mapping relationship (the
same as the mapping relationship which is used when
the first point device determines the first frequency do-
main resource).
[0183] In addition, it should be noted that, when multi-
ple first carriers or multiple first carriers and second car-
riers exist in the system, specifically, when multiple NCT
carriers, multiple MTC devices or multiple first point de-
vices (for example, Pico, TP or AP) exist, the RS signals
carried by the first carriers may be generated according
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to the same root sequence and different cyclic shifts, may
also be generated according to different root sequences,
and this is not particularly limited in the present invention.
[0184] It should be understood that, the first carrier and
the second carrier illustrated above may be intra-frequen-
cy carriers or inter-frequency carriers, and this is not par-
ticularly limited in the present invention. Moreover, the
second carrier may be one carrier, may also be multiple
carriers, and this is not particularly limited in the present
invention. Moreover, the above-mentioned first root se-
quence and the third root sequence may be identical or
different, the above-mentioned second root sequence
and the third root sequence may be identical or different,
and this is not particularly limited in the present invention.
[0185] Accordingly, in S220, the UE may determine
the first frequency domain resource from the first carrier
according to the frequency domain indication information
and acquire the first RS from the first frequency domain
resource. In the embodiment of the present invention,
the UE may perform synchronous tracking of time domain
and frequency domain according to the first RS.
[0186] According to the method for transmitting a ref-
erence signal in the embodiment of the present invention,
after selecting the resource used for bearing the RS from
the first carrier, the first point device transmits the RS to
the user equipment through the selected resource, to
make the position of the resource used for bearing the
RS in the first carrier be not fixed, so that the cost of the
resource used for bearing the RS may be reduced and
the resource used for bearing the RS may be configured
flexibly.
[0187] Moreover, the first point device may determine
the first frequency domain resource according to the sec-
ond carrier, namely the RS resource configuration infor-
mation of the carrier used by a neighboring point device
or a neighboring cell of the first point device, for example,
the configuration position of the first frequency domain
resource may be different from that of a second frequency
domain resource used for bearing the RS in the second
carrier in the system bandwidth, so that the inter-frequen-
cy interference between the carriers in the system may
be reduced.
[0188] In addition, the first point device may notify the
user equipment of the configuration of the frequency do-
main resource used for bearing the RS in the first carrier,
in the format of signaling by use of the carrier existing in
the system. Therefore, the resource configuration may
be saved, and the practicability and the resource utiliza-
tion rate are improved.
[0189] In MTC communication (corresponding to con-
dition 7), for the MTC device, the condition that the com-
munication frequency band of the UE may not be located
at the center of the system bandwidth may exist. Accord-
ing to the prior art, it is regulated that the pilot carrier may
only be located at the center of the system bandwidth,
under this condition, the UE could not acquire the refer-
ence signal, thus failing to perform synchronous tracking.
In contrast, according to the method for transmitting a

reference signal in the present invention, by enabling the
first point device (TP) to flexibly configure CRS, the fre-
quency domain resource used for bearing the reference
signal may be determined according to the communica-
tion frequency band of the UE, so that the UE may be
ensured to acquire the reference signal, in order to per-
form the synchronous tracking.
[0190] Under the condition that such serving cell with
low load at night have service demand and a neighboring
cell is idle (corresponding to the condition 8), the neigh-
boring cell (idle cell) has no service demand, and the idle
cell (a point in the idle cell) only sends a CRS. When the
serving cell performs CSI measurement, since the CRS
configured by the neighboring cell do not collide, the sig-
nal-to-noise ratio (SNR, Signal-to-Noise Ratio) meas-
ured by the UE at the center of the cell will be very high,
so that a very high modulation and coding scheme (MCS,
Modulation and Coding Scheme) is determined. But
when data are actually transmitted, the interference of
high code rate (for example, 64 QAM) to the low-power
pilot carrier is still sensitive. The CRS pilot carriers oc-
curring together will induce certain performance loss.
Therefore, fixed CRS configuration will cause fixed inter-
ference which is difficult to be solved by an inter-cell in-
terference coordination (ICIC, Inter-Cell Interference Co-
ordination) technology, and the influence of the interfer-
ence under the condition of high code rate is quite severe.
In contrast, according to the method for transmitting a
reference signal in the present invention, by enabling the
neighboring idle cell (a point in the idle cell) to flexibly
configure the CRS, the fixed interference is reduced ben-
eficially.
[0191] Fig. 3 shows a schematic flow diagram of a
method for transmitting a reference signal 300 according
to an embodiment of the present invention and described
from the angle of a first point device, in the method 300,
the first point device configures a time domain resource
used for bearing the RS and transmits a reference signal
to a UE. As shown in Fig. 3, the method 300 includes:

S310, when a user equipment performs data trans-
mission and/or measurement through a fifth carrier
and a sixth carrier, selecting, by the first point device,
a first time domain resource used for bearing a third
reference signal RS from the fifth carrier, wherein
the fifth carrier is used for data transmission and/or
measurement between the user equipment and the
first point device, the sixth carrier is used for resource
scheduling, the third RS is sent periodically, and the
sending period of the third RS is at least two sub-
frames;
S320, sending time domain indication information,
wherein the time domain indication information is
used for indicating offset of the first time domain re-
source relative to a second time domain resource of
the sixth carrier and the sending period of the third
RS; and
S330, transmitting the third RS to the user equipment
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through the first time domain resource.

[0192] The method for transmitting a reference signal
300 in the embodiment of the present invention may be
applicable to a variety of scenarios.

Condition 9

[0193] Optionally, the first point device is a micro base
station, an access point or a transmission point, and
the sixth carrier is a carrier used by a macro point.
[0194] Specifically, for example, in a heterogeneous
network (Het Net, Heterogeneous Network) technology,
a multilayer multicarrier heterogeneous network en-
hancement technology or a coordinated multiple point
transmission/reception (Coordinated Multiple Point
transmission/reception, CoMP) technology, a micro base
station (also called a pico base station) (Pico), an access
point (AP, Access Point) or a transmission point (TP,
Transmission Point) is mainly used for transmitting data
to the UE, namely, the carrier used by the Pico, AP or
TP is mainly used for transmitting data, the macro base
station (Macro) is mainly used for performing scheduling
and resource allocation for the UE, namely, such func-
tions as scheduling and resource allocation and the like
are finished by the carrier used by the macro base station,
thus for the carrier used by the AP or TP, there is no need
to keep the same pilot carrier cost (namely, a resource
used for bearing the RS, and more specifically, a time
domain resource herein) as the carrier used by the macro
base station. Therefore, the method 300 according to the
embodiment of the present invention may be applicable
to conditions of transmitting the RS by using the carrier
(an example of the fifth carrier) used by the Pico, AP or
TP.
[0195] Under this condition, the first point device may
be a Pico in the heterogeneous network technology, may
be an AP in the multilayer multicarrier heterogeneous
network enhancement technology, and may also be a
TP in the coordinated multiple point transmission/recep-
tion technology.
[0196] The carrier used by the Pico, AP or TP may be
taken as the fifth carrier.
[0197] The carrier having the same frequency as the
fifth carrier and used by a neighboring first point device
or a neighboring cell of the first point device may be taken
as the seventh carrier (namely, a carrier may be gener-
ating interference with the fifth carrier and will be illus-
trated in detail soon afterwards).
[0198] The carrier used by the macro base station may
be taken as the sixth carrier (used for notifying the UE of
the position of a time domain resource configured by the
first point device and will be illustrated in detail soon af-
terwards).

Condition 10

[0199] Optionally, the fifth carrier is a new carrier type

NCT carrier, and the sixth carrier is a main component
carrier.
[0200] Specifically, for example, in an LTE/LTE-A net-
work, the new carrier type (NCT, New Carrier Type) is
defined. The NCT carrier is mainly used for transmitting
data, such functions as scheduling and resource alloca-
tion for the UE and the like are finished by the main com-
ponent carrier (CC, Component Carrier), thus for a new
carrier, there is no need to keep the same pilot carrier
cost (namely, a resource used for bearing the RS, and
more specifically, a time domain resource herein) as the
main CC. Therefore, the method 300 according to the
embodiment of the present invention may be applicable
to conditions of transmitting the RS by using the NCT
carrier (an example of the fifth carrier).
[0201] Under this condition, the first point device may
be a base station device using the NCT carrier, and the
base station device may be a base transceiver station
(BTS, Base Transceiver Station) in GSM or CDMA, may
be a base station (NodeB) in WCDMA, may be an evo-
lutional base station (eNB or e-NodeB, evolutional Node
B) in LTE, and may be the above-mentioned Pico, AP or
TP.
[0202] The NCT carrier may be taken as the fifth car-
rier.
[0203] The carrier having the same frequency as the
fifth carrier and used by a neighboring first point device
or a neighboring cell of the first point device may be used
as a seventh carrier (namely, a carrier may be generate
interference with the fifth carrier and will be illustrated in
detail soon afterwards).
[0204] The main CC may be taken as the sixth carrier
(used for notifying the UE of the position of a time domain
resource configured by the first point device and will be
illustrated in detail soon afterwards).
[0205] It should be noted that, in the embodiment of
the present invention, when the first point device is the
Pico, AP or TP, the main CC as the sixth carrier may be
a carrier used by a macro point, may also be a carrier
used by the first point device and this is not particularly
limited in the present invention.

Condition 11

[0206] The fifth carrier is a carrier used for performing
MTC, and the sixth carrier is a carrier located in the same
preset frequency domain bandwidth as the fifth carrier.
[0207] Specifically, for an MTC device (an example of
the user equipment), a bandwidth of the used carrier
(transmitting data and reference signals) thereof is re-
duced. Therefore, the method 300 according to the em-
bodiment of the present invention may be applicable to
conditions of transmitting the RS by using the carrier (an-
other example of the fifth carrier) used by the MTC device.
[0208] Under this condition, the first point device may
be a base station device performing MTC communication
with the MTC device, and the base station device may
be a base transceiver station (BTS, Base Transceiver
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Station) in GSM or CDMA, may be a base station (NodeB)
in WCDMA, and may be an evolutional base station (eNB
or e-NodeB, evolutional Node B) in LTE.
[0209] The carrier used by the MTC device may be
taken as the fifth carrier.
[0210] In the embodiment of the present invention, the
first carrier used for performing MTC communication is
a part in the preset frequency domain bandwidth, there-
fore other carriers in the preset frequency domain band-
width may be taken as the sixth carrier (used for notifying
the UE of the position of the time domain resource con-
figured by the first point device and will be illustrated in
detail soon afterwards).
[0211] It should be understood that, the scenarios
(condition 9 to condition 11) listed above are merely ex-
emplary illustration, the present invention is not limited
hereto, other conditions capable of reducing the pilot car-
rier cost may be applicable to the method 300 according
to the embodiment of the present invention and shall fall
within the protection scope of the present invention, for
example, under the condition that the first point device
is a macro point device (called a first macro point device),
and the first macro point device and other macro point
devices (called a second macro point device) coopera-
tively serve the user equipment (for example, the first
macro point device mainly transmits data for the user
equipment and the second macro point device mainly
transmits resource scheduling information for the user
equipment), the carrier used for communication between
the first macro point device and the user equipment may
be taken as the fifth carrier, and the carrier used for com-
munication between the second macro point device and
the user equipment may be taken as the sixth carrier.
Similarly, for example, under the condition that the first
point device is a micro base station (called a first micro
base station), and the first micro base station and other
micro base stations (called a second micro base station)
cooperatively serve the user equipment (for example, the
first micro base station mainly transmits data for the user
equipment and the second micro base station mainly
transmits resource scheduling information for the user
equipment), the carrier used for communication between
the first micro base station and the user equipment may
be taken as the fifth carrier, and the carrier used for com-
munication between the second micro base station and
the user equipment may be taken as the sixth carrier.
[0212] In S310, the first point device bears the RS on
the particular sub-frame (an example of the first time do-
main resource, hereafter referred to as an RS sub-frame
as follows) of the fifth carrier, moreover, the configuration
of the RS on the time domain resource of the fourth carrier
is periodic, in order to save the signaling cost. It should
be noted that, when multiple fifth carriers exist, the posi-
tions of the RS sub-frames in the carriers may be rand-
omized as much as possible, in order to reduce the con-
dition that the same sub-frame has multiple first time do-
main resources at the same time. Since the first point
device actively and flexibly configures the first time do-

main resource, the UE needs to be notified of the specific
position of the first time domain resource (through time
domain indication information).
[0213] In the embodiment of the present invention, the
time domain indication information may be used for indi-
cating the relative position of the RS sub-frame relative
to a regulated reference sub-frame (an example of a sec-
ond time domain resource) in the sixth carrier.
[0214] As shown in Fig. 4, when the first point device
selects the #0 and #5 of the fifth carriers as the RS sub-
frames, and when the UE is notified of the positions of
the RS sub-frames, the UE may be notified that the RS
is configured (sent) in a period of 5 ms, and that the rel-
ative position of the first RS sub-frame relative to a reg-
ulated reference sub-frame (an example of second time
domain information) in the sixth carrier. For example:

if the #0 sub-frame of the sixth carrier is taken as the
above-mentioned reference sub-frame, an offset
value may be set to be 1, and the offset of the RS
sub-frame in the fifth carrier relative to the #0 sub-
frame (an example of the reference sub-frame) in
the sixth carrier is indicated to be 1.

[0215] It should be understood that, the manners of
determining the time domain indication information listed
above are merely exemplary illustration, the present in-
vention is not limited hereto, for example, the number of
the first time domain resources (RS sub-frames) may be
one or multiple, namely, within one RS sending period,
one RS sub-frame or multiple RS sub-frames may be
sent, and this is not particularly limited in the present
invention.
[0216] Optionally, before the selecting a first time do-
main resource used for bearing a third reference signal
RS, the method further includes:

acquiring reference information, wherein the refer-
ence information is used for indicating the resource
configuration of a seventh carrier used for bearing a
fourth RS, wherein the seventh carrier is a carrier
used by a neighboring point device or a neighboring
cell of the first point device; and
the selecting a first time domain resource used for
bearing a third reference signal RS, includes:

selecting, by the first point device, the first time
domain resource from the fifth carrier according
to the reference information, for ensuring that
the resource configuration of the fifth carrier and
the seventh carrier in the same sub-frame is dif-
ferent.

[0217] Specifically, when multiple point devices (for ex-
ample, multiple Pico, AP or TP) exists in the system, as
stated above, the carrier used by the implementation
main body, namely the first point device of the method
for transmitting a signal 300 of the embodiment of the
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present invention is taken as the fifth carrier, the carrier
used by other point devices is called the seventh carrier,
when the cell of the implementation main body, namely
the first point device of the method for transmitting a sig-
nal 300 of the embodiment of the present invention has
a neighboring cell (one or multiple), the carrier used by
the first point device is taken as the fifth carrier, and the
carrier used by a neighboring cell is called the seventh
carrier.
[0218] When the fifth carrier and the seventh carrier
have the same frequency, and if the resource configura-
tion of the above-mentioned fifth carrier is the same as
that of the seventh carrier, namely, the same resource
configuration exists on the same sub-frame, the carriers
may interfere with each other.
[0219] Therefore, in the embodiment of the present in-
vention, the first point device may determine the first time
domain resource according to the seventh carrier, name-
ly, the RS resource configuration information of the car-
rier used by a neighboring point device or a neighboring
cell of the first point device, for example, the configuration
position in the system bandwidth of the first time domain
resource may be different from that of a second time do-
main resource used for bearing the RS in the seventh
carrier.
[0220] In addition, it should be noted that, if the fifth
carrier is an NCT carrier, the seventh carrier may be an-
other NCT carrier. If the fifth carrier is a carrier used by
the Pico, AP or TP, the seventh carrier may be a carrier
used by another Pico, AP or TP in the system. If the fifth
carrier is a carrier used by the MTC device, the seventh
carrier may be a carrier allocated by the first point device
to another MTC device.
[0221] In S320, the first point device may send the time
domain indication information to the UE.
[0222] Optionally, the sending the time domain indica-
tion information, includes:

sending the time domain indication information to a
third point device, for enabling the third point device
to send the time domain indication information to the
user equipment through the sixth carrier.

[0223] Specifically, in condition 9, when the first point
device is a Pico, AP or TP, the first point device may send
the time domain indication information to a macro point
(may also be called a macro base station), so that the
macro point may notify the UE of the configuration (for
example, the position and length of the first time domain
resource in the first carrier) of the first time domain re-
source through the used carrier (for example, a carrier
used for resource scheduling and configuration for the
UE) thereof.
[0224] Similarly, for example, under the condition that
the first point device is a macro point device (called a first
macro point device), and the first macro point device and
other macro point devices (called a second macro point
device) cooperatively serve the user equipment (for ex-

ample, the first macro point device mainly transmits data
for the user equipment and the second macro point de-
vice mainly transmits resource scheduling information for
the user equipment), the fifth carrier is used for commu-
nication between the first macro point device and the
user equipment, and the sixth carrier is used for commu-
nication between the second macro point device and the
user equipment, so that the first macro point device may
send the time domain indication information to the sec-
ond macro point device, and then the second macro point
device may notify the UE of the configuration (for exam-
ple, the position and length of the first time domain re-
source in the fifth carrier) of the first time domain resource
through a used carrier (another example of the sixth car-
rier, for example, a carrier used for resource scheduling
and configuration for the UE) thereof.
[0225] Similarly, for example, under the condition that
the first point device is a micro base station (called a first
micro base station), and the first micro base station and
other micro base stations (called a second micro base
station) cooperatively serve the user equipment (for ex-
ample, the first micro base station mainly transmits data
for the user equipment and the second micro base station
mainly transmits resource scheduling information for the
user equipment), the fifth carrier is used for communica-
tion between the first micro base station and the user
equipment, and the sixth carrier is used for communica-
tion between the second micro base station and the user
equipment, so that the first micro base station may send
the time domain indication information to the second mi-
cro base station, and then the second micro base station
may notify the UE of the configuration (for example, the
position and length of the first time domain resource in
the fifth carrier) of the first time domain resource through
a used carrier (another example of the sixth carrier, for
example, a carrier used for resource scheduling and con-
figuration for the UE) thereof. It should be noted that, the
condition that the first point device is a micro base station
is listed above, but the present invention is also applica-
ble to the condition that the first point device is an access
point (mainly used for transmitting data) or a transmission
point (mainly used for transmitting data), under this con-
dition, the second point device is corresponding to the
first point device and is an access point (mainly used for
resource scheduling) or a transmission point (mainly
used for resource scheduling).
[0226] In condition 10, namely, when the first carrier is
the NCT carrier, the main CC (as stated above, used for
resource scheduling and configuration for the UE) may
be used for notifying the UE of the configuration (for ex-
ample, the position and length of the first time domain
resource in the first carrier) of the first time domain re-
source. Moreover, in the embodiment of the present in-
vention, the time domain indication information may be
transmitted through a PDCCH.
[0227] It should be noted that, for example, when the
first point device is a Pico, AP or TP, and if the fifth carrier
is the NCT carrier, the sixth carrier may be a main CC
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used by a macro point.
[0228] In condition 11, namely, when the first carrier is
the carrier used for performing MTC communication, for
the MTC device (an example of the user equipment), the
bandwidth of the used carrier (transmitting data and ref-
erence signals) thereof is reduced, so that a part of fre-
quency bands may be selected from the preset frequency
domain bandwidth to serve as the fifth carrier, accord-
ingly, a carrier (an example of the sixth carrier) located
in the same preset frequency domain bandwidth as the
first carrier may be used for notifying the UE of the con-
figuration (for example, the position and length of the first
time domain resource in the first carrier) of the first time
domain resource. For example, the time domain indica-
tion information may be transmitted through a PDCCH.
It should be noted that, the frequency domain configura-
tion of the sixth carrier may be different from the frequen-
cy domain configuration of the fifth carrier and may also
be the same as the frequency domain configuration of
the fifth carrier, however, under the condition that the
frequency domain configuration of the sixth carrier may
be the same as the frequency domain configuration of
the fifth carrier, the time domain configuration of the sixth
carrier is different from that of the fifth carrier.
[0229] According to the embodiment of the present in-
vention, by bearing the time domain indication informa-
tion through the carrier existing in the system, no addi-
tional signaling is needed to add, so that communication
resources are saved.
[0230] According to the method for transmitting a ref-
erence signal in the embodiment of the present invention,
after determining the resource used for bearing the RS
from the first carrier, the first point device transmits the
RS to the user equipment through the determined re-
source, to make the position of the resource used for
bearing the RS in the first carrier be not fixed, so that the
cost of the resource used for bearing the RS may be
reduced and the resource used for bearing the RS may
be configured flexibly.
[0231] Optionally, the sending the time domain indica-
tion information, includes:

sending the time domain indication information to
the user equipment through a reserved resource in
a synchronous channel.

[0232] Specifically, in the synchronous channel, a syn-
chronous signal only occupies 62 subcarriers among 72
subcarriers, and 10 resource units are reserved resourc-
es, thus the 10 reserved resource units may be used for
notifying the UE of the configuration of the first time do-
main resource. In the embodiment of the present inven-
tion, on the 10 reserved resource units, for example, by
using Walsh (Walsh) sequence modulation and by using
a Walsh sequence with the length of 8, 3 bits may be
transmitted on a primary synchronization sequence
(PSS, primary synchronization sequence), and 3 bits
may be transmitted on a secondary synchronization se-

quence (SSS, secondary synchronization sequence), so
that no pilot carrier demodulation is needed. In addition,
it should be noted that, the synchronous channel may be
a synchronous channel in the above-mentioned first car-
rier, may also be a synchronous channel in the above-
mentioned third carrier, may also be another synchro-
nous channel for transmitting carriers between the first
point device and the UE, and this is not particularly limited
in the present invention.
[0233] According to the embodiment of the present in-
vention, by bearing the time domain indication informa-
tion through the reserved resources in the synchronous
channel, no new signaling is needed to add, so that the
communication resources are saved.
[0234] Optionally, the sending the time domain indica-
tion information, includes:

sending the time domain indication information to
the user equipment through a radio resource control
RRC signaling.

[0235] Specifically, in the embodiment of the present
invention, the first point device may also notify the UE of
the configuration of the first time domain resource
through a radio resource control (RRC, Radio Resource
Control) signaling.
[0236] According to the method for transmitting a ref-
erence signal in the embodiment of the present invention,
after selecting the resource used for bearing the RS from
the first carrier, the first point device transmits the RS to
the user equipment through the selected resource, to
make the position of the resource used for bearing the
RS in the first carrier be not fixed, so that the cost of the
resource used for bearing the RS may be reduced and
the resource used for bearing the RS may be configured
flexibly.
[0237] Moreover, the first point device may determine
the first time domain resource according to the seventh
carrier, namely, the RS resource configuration informa-
tion of the carrier used by a neighboring point device or
a neighboring cell of the first point device, for example,
the configuration position of the first time domain re-
source may be different from that of a second time do-
main resource used for bearing the RS in the second
carrier in the system bandwidth, so that the inter-frequen-
cy interference between the carriers in the system may
be reduced.
[0238] Fig. 5 shows a schematic flow diagram of a
method for transmitting a reference signal 400 according
to an embodiment of the present invention and described
from the angle of a user equipment, in the method 400,
the UE determines a time domain resource used for bear-
ing the RS configured by a first point device, and acquires
a reference signal from the time domain resource. As
shown in Fig. 5, the method 400 includes:

S410, when a user equipment performs data trans-
mission and/or measurement through a fifth carrier
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and a sixth carrier, receiving time domain indication
information, wherein the fifth carrier is used for data
transmission and/or measurement between the user
equipment and the first point device, the sixth carrier
is used for resource scheduling, the time domain in-
dication information is used for indicating offset of a
first time domain resource of the fifth carrier relative
to a second time domain resource of the sixth carrier,
the first time domain resource is used for bearing a
third reference signal RS, the third RS is sent peri-
odically, the sending period of the third RS is at least
two sub-frames, and the time domain indication in-
formation is further used for indicating the sending
period of the third RS; and
S420, determining the first time domain resource
from the fifth carrier according to the time domain
indication information, in order to acquire the third
RS.

[0239] The method for transmitting a reference signal
400 in the embodiment of the present invention may be
applicable to a variety of scenarios.

Condition 12

[0240] Optionally, the fifth carrier is used for commu-
nication between the first point device and the user equip-
ment, the sixth carrier is used for communication be-
tween a third point device and the user equipment,
wherein the third point device cooperates with the first
point to communicate with the user equipment.
[0241] Specifically, for example, in a heterogeneous
network (Het Net, Heterogeneous Network) technology,
a multilayer multicarrier heterogeneous network en-
hancement technology or a coordinated multiple point
transmission/reception (Coordinated Multiple Point
transmission/reception, CoMP) technology, a micro base
station (also called a pico base station) (Pico), an access
point (AP, Access Point) or a transmission point (TP,
Transmission Point) is mainly used for transmitting data
to the UE, namely, the carrier used by the Pico, AP or
TP is mainly used for transmitting data, the macro base
station (Macro) is mainly used for performing scheduling
and resource allocation for the UE, namely, such func-
tions as scheduling and resource allocation and the like
are finished by the carrier used by the macro base station,
thus for the carrier used by the AP or TP, there is no need
to keep the same pilot carrier cost (namely, a resource
used for bearing the RS, and more specifically, a time
domain resource herein) as the carrier used by the macro
base station. Therefore, the method 300 according to the
embodiment of the present invention may be applicable
to conditions of transmitting the RS by using the carrier
(an example of the fifth carrier) used by the Pico, AP or
TP.
[0242] Under this condition, the first point device may
be a Pico in the heterogeneous network technology, may
be an AP in the multilayer multicarrier heterogeneous

network enhancement technology, and may also be a
TP in the coordinated multiple point transmission/recep-
tion technology.
[0243] The carrier used by the Pico, AP or TP may be
taken as the fifth carrier.
[0244] The carrier used by the macro base station may
be taken as the sixth carrier (used for notifying the UE of
the position of a time domain resource configured by the
first point device and will be illustrated in detail soon af-
terwards).

Condition 13

[0245] Optionally, the fifth carrier is a new carrier type
NCT carrier, and the sixth carrier is a main component
carrier.
[0246] Specifically, for example, in an LTE/LTE-A net-
work, the new carrier type (NCT, New Carrier Type) is
defined. The NCT carrier is mainly used for transmitting
data, such functions as scheduling and resource alloca-
tion for the UE and the like are finished by the main com-
ponent carrier (CC, Component Carrier), thus for a new
carrier, there is no need to keep the same pilot carrier
cost (namely, a resource used for bearing the RS, and
more specifically, a time domain resource herein) as the
main CC. Therefore, the method 300 according to the
embodiment of the present invention may be applicable
to conditions of transmitting the RS by using the NCT
carrier (an example of the fifth carrier).
[0247] Under this condition, the first point device may
be a base station device using the NCT carrier, and the
base station device may be a base transceiver station
(BTS, Base Transceiver Station) in GSM or CDMA, may
be a base station (NodeB) in WCDMA, may be an evo-
lutional base station (eNB or e-NodeB, evolutional Node
B) in LTE, and may be the above-mentioned Pico, AP or
TP.
[0248] The NCT carrier may be taken as the fifth car-
rier.
[0249] The main CC may be taken as the sixth carrier
(used for notifying the UE of the position of the time do-
main resource configured by the first point device and
will be illustrated in detail soon afterwards).
[0250] It should be noted that, in the embodiment of
the present invention, when the first point device is the
Pico, AP or TP, the main CC as the sixth carrier may be
a carrier used by a macro point, may also be a carrier
used by the first point device and this is not particularly
limited in the present invention.

Condition 14

[0251] The fifth carrier is a carrier used for performing
MTC, and the sixth carrier is a carrier located in the same
preset frequency domain bandwidth as the fifth carrier.
[0252] Specifically, for MTC device (an example of the
user equipment), a bandwidth of the used carrier (trans-
mitting data and reference signals) thereof is reduced.
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Therefore, the method 300 according to the embodiment
of the present invention may be applicable to conditions
of transmitting the RS by using the carrier (another ex-
ample of the fifth carrier) used by the MTC device.
[0253] Under this condition, the first point device may
be a base station device performing MTC communication
with the MTC device, and the base station device may
be a base transceiver station (BTS, Base Transceiver
Station) in GSM or CDMA, may be a base station (NodeB)
in WCDMA, and may be an evolutional base station (eNB
or e-NodeB, evolutional Node B) in LTE.
[0254] The carrier used by the MTC device may be
taken as the fifth carrier.
[0255] In the embodiment of the present invention, the
first carrier used for performing MTC communication is
a part in the preset time domain bandwidth, therefore
other carriers in the preset time domain bandwidth may
be taken as the sixth carrier (used for notifying the UE of
the position of the time domain resource configured by
the first point device and will be illustrated in detail soon
afterwards).
[0256] It should be understood that, the scenarios
(condition 12 to condition 14) listed above are merely
exemplary illustration, the present invention is not limited
hereto, other conditions capable of reducing the pilot car-
rier cost may be applicable to the method 400 according
to the embodiment of the present invention and shall fall
within the protection scope of the present invention, for
example, under the condition that the first point device
is a macro point device (called a first macro point device),
and the first macro point device and other macro point
devices (called a second macro point device) coopera-
tively serve the user equipment (for example, the first
macro point device mainly transmits data for the user
equipment and the second macro point device mainly
transmits resource scheduling information for the user
equipment), the carrier used for communication between
the first macro point device and the user equipment may
be taken as the fifth carrier, and the carrier used for com-
munication between the second macro point device and
the user equipment may be taken as the sixth carrier.
Similarly, for example, under the condition that the first
point device is a micro base station (called a first micro
base station), and the first micro base station and other
micro base stations (called a second micro base station)
cooperatively serve the user equipment (for example, the
first micro base station mainly transmits data for the user
equipment and the second micro base station mainly
transmits resource scheduling information for the user
equipment), the carrier used for communication between
the first micro base station and the user equipment may
be taken as the fifth carrier, and the carrier used for com-
munication between the second micro base station and
the user equipment may be taken as the sixth carrier.
[0257] In the embodiment of the present invention, the
first point device bears the RS on the particular sub-frame
(an example of the first time domain resource, hereafter
referred to as an RS sub-frame) of the fifth carrier, more-

over, the configuration of the RS on the time domain re-
source of the fourth carrier is periodic, in order to save
the signaling cost. It should be noted that, when multiple
fifth carriers exist, the positions of the RS sub-frames in
the carriers may be randomized as much as possible, in
order to reduce the condition that the same sub-frame
has multiple first time domain resources at the same time.
Since the first point device actively and flexibly configures
the first time domain resource, the UE needs to be notified
of the specific position of the first time domain resource
(through time domain indication information).
[0258] In the embodiment of the present invention, the
time domain indication information may be used for indi-
cating the relative position of the RS sub-frame relative
to the regulated reference sub-frame in the sixth carrier.
[0259] As shown in Fig. 4, when the first point device
selects the #0 and #5 of the fifth carriers as the RS sub-
frames, and when the UE is notified of the positions of
the RS sub-frames, the UE may be notified that the RS
is configured (sent) in a period of 5 ms, and that the rel-
ative position of the first RS sub-frame relative to a reg-
ulated reference sub-frame (an example of second time
domain information) in the sixth carrier. For example:

if the #0 sub-frame of the sixth carrier is taken as the
above-mentioned reference sub-frame, an offset
value may be set to be 1, and the offset of the RS
sub-frame in the fifth carrier relative to the #0 sub-
frame (an example of the reference sub-frame) in
the sixth carrier is indicated to be 1.

[0260] It should be understood that, the manners of
determining the time domain indication information listed
above are merely exemplary illustration, the present in-
vention is not limited hereto, for example, the number of
the first time domain resources (RS sub-frames) may be
one or multiple, namely, within one RS sending period,
one RS sub-frame or multiple RS sub-frames may be
sent, and this is not particularly limited in the present
invention.
[0261] Moreover, when multiple point devices (for ex-
ample, multiple Pico, AP or TP) exists in the system, as
stated above, the carrier used by the implementation
main body, namely the first point device of the method
for transmitting a signal 400 of the embodiment of the
present invention is taken as the fifth carrier, the carrier
used by other point devices is called the seventh carrier,
when the cell of the implementation main body, namely
the first point device of the method for transmitting a sig-
nal 400 of the embodiment of the present invention has
a neighboring cell (one or multiple), the carrier used by
the first point device is taken as the fifth carrier, and the
carrier used by the a neighboring cell is called the seventh
carrier.
[0262] When the fifth carrier and the seventh carrier
have the same frequency, and if the resource configura-
tion of the above-mentioned fifth carrier is the same as
that of the seventh carrier, namely, the same resource
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configuration exists on the same sub-frame, the carriers
may interfere with each other.
[0263] Therefore, in the embodiment of the present in-
vention, the first point device may determine the first time
domain resource according to the seventh carrier, name-
ly, the RS resource configuration information of the car-
rier used by a neighboring point device or a neighboring
cell of the first point device, for example, the configuration
position in the system bandwidth of the first time domain
resource may be different from that of a second time do-
main resource used for bearing the RS in the seventh
carrier.
[0264] In addition, it should be noted that, if the fifth
carrier is an NCT carrier, the seventh carrier may be an-
other NCT carrier. If the fifth carrier is a carrier used by
the Pico, AP or TP, the seventh carrier may be a carrier
used by another Pico, AP or TP in the system. If the fifth
carrier is a carrier used by the MTC device, the seventh
carrier may be a carrier allocated by the first point device
to another MTC device.
[0265] Thereafter, the first point device may send the
time domain indication information to the UE.
[0266] Optionally, the receiving the time domain indi-
cation information, includes:

receiving the time domain indication information sent
by a third point device through the sixth carrier,
wherein the time domain indication information is ac-
quired by the third point device from the first point
device.

[0267] In condition 12, namely, when the first point de-
vice is a Pico, AP or TP, the first point device may send
the frequency domain indication information to a macro
point (may also be called a macro base station), so that
the macro point may notify the UE of the configuration
(for example, the position and length of the first frequency
domain resource in the first carrier) of the first frequency
domain resource through the used carrier (for example,
a carrier used for resource scheduling and configuration
for the UE) thereof.
[0268] Similarly, for example, under the condition that
the first point device is a macro point device (called a first
macro point device), and the first macro point device and
other macro point devices (called a second macro point
device) cooperatively serve the user equipment (for ex-
ample, the first macro point device mainly transmits data
for the user equipment and the second macro point de-
vice mainly transmits resource scheduling information for
the user equipment), the fifth carrier is used for commu-
nication between the first macro point device and the
user equipment, and the sixth carrier is used for commu-
nication between the second macro point device and the
user equipment, so that the first macro point device may
send the time domain indication information to the sec-
ond macro point device, and then the second macro point
device may notify the UE of the configuration (for exam-
ple, the position and length of the first time domain re-

source in the fifth carrier) of the first time domain resource
through a used carrier (another example of the sixth car-
rier, for example, a carrier used for resource scheduling
and configuration for the UE) thereof.
[0269] Similarly, for example, under the condition that
the first point device is a micro base station (called a first
micro base station), and the first micro base station and
other micro base stations (called a second micro base
station) cooperatively serve the user equipment (for ex-
ample, the first micro base station mainly transmits data
for the user equipment and the second micro base station
mainly transmits resource scheduling information for the
user equipment), the fifth carrier is used for communica-
tion between the first micro base station and the user
equipment, and the sixth carrier is used for communica-
tion between the second micro base station and the user
equipment, so that the first micro base station may send
the time domain indication information to the second mi-
cro base station, and then the second micro base station
may notify the UE of the configuration (for example, the
position and length of the first time domain resource in
the fifth carrier) of the first time domain resource through
a used carrier (another example of the sixth carrier, for
example, a carrier used for performing resource sched-
uling and configuration on the UE) thereof. It should be
noted that, the condition that the first point device is a
micro base station is listed above, but the present inven-
tion is also applicable to the condition that the first point
device is an access point (mainly used for transmitting
data) or a transmission point (mainly used for transmitting
data), under this condition, the second point device is
corresponding to the first point device and is an access
point (mainly used for resource scheduling) or a trans-
mission point (mainly used for resource scheduling).
[0270] In condition 13, namely, when the first carrier is
the NCT carrier, the main CC (as stated above, used for
resource scheduling and configuration for the UE) may
be used for notifying the UE of the configuration (for ex-
ample, the position and length of the first frequency do-
main resource in the first carrier) of the first frequency
domain resource. Moreover, in the embodiment of the
present invention, the frequency domain indication infor-
mation may be transmitted through a PDCCH.
[0271] It should be noted that, for example, when the
first point device is a Pico, AP or TP, and if the fifth carrier
is the NCT carrier, the sixth carrier may be a main CC
used by a macro point.
[0272] In condition 14, namely, when the first carrier is
the carrier used for performing MTC communication, for
the MTC device (an example of the user equipment), the
bandwidth of the used carrier (transmitting data and ref-
erence signals) thereof is reduced, so that a part of fre-
quency bands may be selected from the preset frequency
domain bandwidth to serve as the fifth carrier, accord-
ingly, a carrier (an example of the sixth carrier) located
in the same preset frequency domain bandwidth as the
fifth carrier may be used for notifying the UE of the con-
figuration (for example, the position and length of the first
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time domain resource in the first carrier) of the first time
domain resource. For example, the time domain indica-
tion information may be transmitted through a PDCCH.
It should be noted that, the frequency domain configura-
tion of the sixth carrier may be different from the frequen-
cy domain configuration of the fifth carrier and may also
be the same as the frequency domain configuration of
the fifth carrier, however, under the condition that the
frequency domain configuration of the sixth carrier may
be the same as the frequency domain configuration of
the fifth carrier, the time domain configuration of the sixth
carrier is different from that of the fifth carrier.
[0273] According to the embodiment of the present in-
vention, by bearing the time domain indication informa-
tion through the carrier existing in the system, no addi-
tional signaling is needed to add, so that communication
resources are saved.
[0274] According to the method for transmitting a ref-
erence signal in the embodiment of the present invention,
after determining the resource used for bearing the RS
from the first carrier, the first point device transmits the
the RS to the user equipment through the determined
resource, to make the position of the resource used for
bearing the RS in the first carrier be not fixed, so that the
cost of the resource used for bearing the RS may be
reduced and the resource used for bearing the RS may
be configured flexibly.
[0275] Optionally, the receiving the time domain indi-
cation information, includes:

receiving the time domain indication information
through a reserved resource in a synchronous chan-
nel.

[0276] Specifically, in the synchronous channel, a syn-
chronous signal only occupies 62 subcarriers among 72
subcarriers, and 10 resource units are reserved resourc-
es, thus the 10 reserved resource units may be used for
notifying the UE of the configuration of the first time do-
main resource. In the embodiment of the present inven-
tion, on the 10 reserved resource units, for example, by
using Walsh (Walsh) sequence modulation and by using
a Walsh sequence with the length of 8, 3 bits may be
transmitted on a primary synchronization sequence
(PSS, primary synchronization sequence), and 3 bits
may be transmitted on a secondary synchronization se-
quence (SSS, secondary synchronization sequence), so
that no pilot carrier demodulation is needed. In addition,
it should be noted that, the synchronous channel may be
a synchronous channel in the above-mentioned first car-
rier, may also be a synchronous channel in the above-
mentioned third carrier, may also be another synchro-
nous channel for transmitting carriers between the first
point device and the UE, and this is not particularly limited
in the present invention.
[0277] According to the embodiment of the present in-
vention, by bearing the time domain indication informa-
tion through the reserved resources in the synchronous

channel, no new signaling is needed to add, so that the
communication resources are saved.
[0278] Optionally, the receiving the time domain indi-
cation information, includes:

receiving the time domain indication information to
the user equipment through a radio resource control
RRC signaling.

[0279] Specifically, in the embodiment of the present
invention, the first point device may also notify the UE of
the configuration of the first time domain resource
through a radio resource control (RRC, Radio Resource
Control) signaling.
[0280] Accordingly, in S410, the UE may determine
the first time domain resource from the fifth carrier ac-
cording to the time domain indication information.
[0281] In the embodiment of the present invention, the
time domain indication information may be used for indi-
cating the relative position of the RS sub-frame relative
to the regulated reference sub-frame in the sixth carrier.
[0282] As shown in Fig. 4, when the first point device
selects the #0 and #5 of the fifth carriers as the RS sub-
frames, and when the UE is notified of the positions of
the RS sub-frames, the UE may be notified that the RS
is configured (sent) in a period of 5 ms, and that the rel-
ative position of the first RS sub-frame relative to a reg-
ulated reference sub-frame (an example of second time
domain information) in the sixth carrier. For example:

if the #0 sub-frame of the sixth carrier is taken as the
above-mentioned reference sub-frame, an offset
value may be set to be 1, and the offset of the RS
sub-frame in the fifth carrier relative to the #0 sub-
frame (an example of the reference sub-frame) in
the sixth carrier is indicated to be 1.

[0283] Accordingly, the UE may determine the first time
domain resource according to the reference sub-frame
(the above-mentioned #0 sub-frame) in the sixth carrier
and the offset value, so as to determine the third RS in
S420, and in the embodiment of the present invention,
the UE may perform synchronous tracking of time domain
and frequency domain according to the third RS.
[0284] According to the method for transmitting a ref-
erence signal in the embodiment of the present invention,
after selecting the resource used for bearing the RS from
the first carrier, the first point device transmits the RS to
the user equipment through the selected resource, to
make the position of the resource used for bearing the
RS in the first carrier be not fixed, so that the cost of the
resource used for bearing the RS may be reduced and
the resource used for bearing the RS may be configured
flexibly.
[0285] Moreover, the first point device may determine
the first time domain resource according to the seventh
carrier, namely, the RS resource configuration informa-
tion of the carrier used by a neighboring point device or
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a neighboring cell of the first point device, for example,
the configuration position in the system bandwidth of the
first time domain resource may be different from that of
a second time domain resource used for bearing the RS
in the seven carrier, so that the inter-frequency interfer-
ence between the carriers in the system may be reduced.
[0286] The method for transmitting a reference signal
according to the embodiment of the present invention
has been described above in combination with Fig. 1 to
Fig. 5, and the appratus for transmitting a reference signal
according to the embodiment of the present invention will
be described below in detail in combination with Fig. 6
to Fig. 9.
[0287] Fig. 6 shows a schematic flow diagram of an
apparatus for transmitting a reference signal 500 accord-
ing to an embodiment of the present invention. As shown
in Fig. 6, the method 500 includes:

a selecting unit 510, configured to enable a first point
device to select a first frequency domain resource
used for bearing a first reference signal RS from a
first carrier, wherein the first carrier is used for data
transmission and/or measurement between the first
point device and a user equipment, and the number
of resource units included in the first frequency do-
main resource is smaller than a system bandwidth
of the first carrier; and
a sending unit 520, configured to transmit the first
RS to the user equipment through the first frequency
domain resource selected by the selecting unit 510.

[0288] Optionally, the first point device is a micro base
station, an access point or a transmission point.
[0289] Optionally, the first carrier is a new carrier type
NCT carrier or a carrier used for performing machine type
communication MTC.

Optionally, the first point device is located in an idle cell.

[0290] Optionally, the sending unit 520 is further con-
figured to send frequency domain indication information
used for indicating the first frequency domain resource,
for enabling the user equipment to determine the first
frequency domain resource from the first carrier accord-
ing to the frequency domain indication information, in or-
der to acquire the first RS.
[0291] Optionally, the sending unit 520 is specifically
configured to send the frequency domain indication in-
formation used for indicating the first frequency domain
resource through a third carrier, wherein,
when the first carrier is an NCT carrier, the third carrier
is a main component carrier;
when the first carrier is a carrier used for performing MTC,
the third carrier is a carrier located in the same preset
frequency domain bandwidth as the first carrier.
[0292] Optionally, the first point device cooperates with
a second point to communicate with the user equipment,
and

the sending unit 520 is specifically configured to send
the frequency domain indication information to the sec-
ond point device, for enabling the second point device to
send the frequency domain indication information to the
user equipment through a fourth carrier, wherein the first
carrier is used for communication between the first point
device and the user equipment, and the fourth carrier is
used for communication between the second point de-
vice and the user equipment.
[0293] Optionally, the sending unit 520 is specifically
configured to send the frequency domain indication in-
formation to the user equipment through a reserved re-
source in a synchronous channel.
[0294] Optionally, the sending unit 520 is specifically
configured to send the frequency domain indication in-
formation to the user equipment through a radio resource
control RRC signaling.
[0295] Optionally, the selecting unit 510 is specifically
configured to enable the first point device to select the
first frequency domain resource from the first carrier ac-
cording to a cell identifier of the first point device, wherein
the cell identifier of the first point device is different from
a cell identifier of a neighboring point device of the first
point device.
[0296] Optionally, before determining the first frequen-
cy domain resource used for bearing the first RS, the
selecting unit 510 is specifically configured to acquire
reference information, wherein the reference information
is used for indicating the resource configuration of a sec-
ond carrier used for bearing a second RS, wherein the
second carrier is a carrier used by a neighboring point
device or a neighboring cell of the first point device; and
configured to select the first frequency domain resource
from the first carrier according to the reference informa-
tion, for ensuring that the resource configuration of the
first carrier and the second carrier in the same sub-frame
is different.
[0297] Optionally, the first RS is generated according
to a first root sequence and the second RS is generated
according to a second root sequence; or
the first RS is generated according to a third root se-
quence and a first cyclic shift, and the second RS is gen-
erated according to the third root sequence and a second
cyclic shift.
[0298] The apparatus for transmitting a reference sig-
nal in the embodiment of the present invention, after se-
lecting the resource used for bearing the RS from the
first carrier, configured to transmit the RS to the user
equipment through the selected resource, to make the
position of the resource used for bearing the RS in the
first carrier be not fixed, so that the cost of the resource
used for bearing the RS may be reduced and the resource
used for bearing the RS may be configured flexibly.
[0299] The apparatus for transmitting a reference sig-
nal 500 according to the embodiment of the present in-
vention may be corresponding to the first point device in
the method in the embodiment of the present invention,
moreover, the above-mentioned other operations and/or
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functions of the units and modules in the apparatus for
transmitting a reference signal 500 are respectively used
for implementing corresponding procedures of the meth-
od 100 in Fig. 1, and will not be redundantly herein.
[0300] Fig. 7 shows a schematic flow diagram of an
apparatus for transmitting a reference signal 600 accord-
ing to an embodiment of the present invention. As shown
in Fig. 7, the method 600 includes:

a determining unit 610, configured to determine a
first frequency domain resource used for bearing a
first reference signal RS from a first carrier, wherein
the first frequency domain resource is selected by a
first point device from the first carrier, the first carrier
is used for data transmission and/or measurement
between the first point device and a user equipment,
and the number of resource units included in the first
frequency domain resource is smaller than a system
bandwidth of the first carrier; and
an acquiring unit 620, configured to acquire the first
RS according to the first frequency domain resource
determined by the determining unit 610.

[0301] Optionally, the first point device is a micro base
station, an access point or a transmission point.
[0302] Optionally, the first carrier is a new carrier type
NCT carrier or a carrier used for performing machine type
communication MTC.
[0303] Optionally, the first point device is located in an
idle cell.
[0304] Optionally, the first frequency domain resource
is selected by the first point device from the first carrier
according to a cell identifier of the first point device, and
the determining unit 610 is specifically configured to ac-
quire the cell identifier of the first point device; and
configured to determine the first frequency domain re-
source according to the cell identifier of the first point
device.
[0305] Optionally, the apparatus further includes:

a receiving unit 630, configured to receive frequency
domain indication information used for indicating the
first frequency domain resource;
the determining unit 610 is specifically configured to
determine the first frequency domain resource ac-
cording to the frequency domain indication informa-
tion.

[0306] Optionally, the receiving unit is specifically con-
figured to receive the frequency domain indication infor-
mation through a third carrier, wherein:

when the first carrier is an NCT carrier, the third car-
rier is a main component carrier;
when the first carrier is a carrier used for performing
MTC, the third carrier is a carrier located in the same
preset frequency domain bandwidth as the first car-
rier.

[0307] Optionally, the first point device cooperates with
a second point to communicate with the user equipment,
and
the receiving unit 630 is specifically configured to receive
the frequency domain indication information sent by the
second point device through a fourth carrier, wherein the
frequency domain indication information is acquired by
the second point device from the first point device, the
first carrier is used for communication between the first
point device and the user equipment, and the fourth car-
rier is used for communication between the second point
device and the user equipment.
[0308] Optionally, the receiving unit 630 is specifically
configured to receive the frequency domain indication
information sent by the first point device through a re-
served resource in a synchronous channel.
[0309] Optionally, the receiving unit 630 is specifically
configured to receive the frequency domain indication
information sent by the first point device through a radio
resource control RRC signaling.
[0310] The apparatus for transmitting a reference sig-
nal in the embodiment of the present invention, after se-
lecting the resource used for bearing the RS from the
first carrier, configured to transmit the RS to the user
equipment through the selected resource, to make the
position of the resource used for bearing the RS in the
first carrier be not fixed, so that the cost of the resource
used for bearing the RS may be reduced and the resource
used for bearing the RS may be configured flexibly.
[0311] The apparatus for transmitting a reference sig-
nal 600 according to the embodiment of the present in-
vention may be corresponding to the user equipment in
the method in the embodiment of the present invention,
moreover, the above-mentioned other operations and/or
functions of the units and modules in the apparatus for
transmitting a reference signal 600 are respectively used
for implementing corresponding procedures of the meth-
od 200 in Fig. 2, and will not be redundantly herein.
[0312] Fig. 8 shows a schematic flow diagram of an
apparatus for transmitting a reference signal 700 accord-
ing to an embodiment of the present invention. As shown
in Fig. 8, the method 700 includes:

a selecting unit 710, configured to, when a user
equipment performs data transmission and/or meas-
urement through a fifth carrier and a sixth carrier,
enable a first point device to select a first time domain
resource used for bearing a third reference signal
RS from the fifth carrier, wherein the fifth carrier is
used for data transmission and/or measurement be-
tween the user equipment and the first point device,
the sixth carrier is used for resource scheduling, the
third RS is sent periodically, and the sending period
of the third RS is at least two sub-frames; and
a sending unit 720, configured to send time domain
indication information, wherein the time domain in-
dication information is used for indicating offset of
the first time domain resource selected by the se-
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lecting unit 710 relative to a second time domain re-
source of the sixth carrier and the sending period of
the third RS,
and configured to transmit the third RS to the user
equipment through the first time domain resource.

[0313] Optionally, the fifth carrier is a new carrier type
NCT carrier, and the sixth carrier is a main component
carrier; or
the fifth carrier is a carrier used for performing MTC, and
the sixth carrier is a carrier located in the same preset
frequency domain bandwidth as the fifth carrier.
[0314] Optionally, the fifth carrier is used for commu-
nication between the first point device and the user equip-
ment, the sixth carrier is used for communication be-
tween the third point device and the user equipment,
wherein the third point device cooperates with the first
point to communicate with the user equipment.
[0315] Optionally, the sending unit 720 is specifically
configured to send the time domain indication information
to the third point device, for enabling the third point device
to send the time domain indication information to the user
equipment through the sixth carrier.
[0316] Optionally, the sending unit 720 is specifically
configured to send the time domain indication information
to the user equipment through a reserved resource in a
synchronous channel.
[0317] Optionally, the sending unit 720 is specifically
configured to send the time domain indication information
to the user equipment through a radio resource control
RRC signaling.
[0318] The apparatus for transmitting a reference sig-
nal in the embodiment of the present invention, after se-
lecting the resource used for bearing the RS from the
first carrier, configured to transmit the RS to the user
equipment through the selected resource, to make the
position of the resource used for bearing the RS in the
first carrier be not fixed, so that the cost of the resource
used for bearing the RS may be reduced and the resource
used for bearing the RS may be configured flexibly.
[0319] The apparatus for transmitting a reference sig-
nal 700 according to the embodiment of the present in-
vention may be corresponding to the first point device in
the method in the embodiment of the present invention,
moreover, the above-mentioned other operations and/or
functions of the units and modules in the apparatus for
transmitting a reference signal 700 are respectively used
for implementing corresponding procedures of the meth-
od 300 in Fig. 3, and will not be redundantly herein.
[0320] Fig. 9 shows a schematic flow diagram of an
apparatus for transmitting a reference signal 800 accord-
ing to an embodiment of the present invention. As shown
in Fig. 9, the method 800 includes:

a receiving unit 810, configured to, when a user
equipment performs data transmission and/or meas-
urement through a fifth carrier and a sixth carrier,
receive time domain indication information, wherein

the fifth carrier is used for data transmission and/or
measurement between the user equipment and a
first point device, the sixth carrier is used for resource
scheduling, the time domain indication information
is used for indicating offset of a first time domain
resource of the fifth carrier relative to a second time
domain resource of the sixth carrier, the first time
domain resource is used for bearing a third reference
signal RS, the third RS is sent periodically, the send-
ing period of the third RS is at least two sub-frames,
and the time domain indication information is further
used for indicating the sending period of the third
RS; and
a determining unit 820, configured to determine the
first time domain resource from the fifth carrier ac-
cording to the time domain indication information, in
order to acquire the third RS.

[0321] Optionally, the fifth carrier is a new carrier type
NCT carrier, and the sixth carrier is a main component
carrier; or
the fifth carrier is a carrier used for performing MTC, and
the sixth carrier is a carrier located in the same preset
frequency domain bandwidth as the fifth carrier.
[0322] Optionally, the fifth carrier is used for commu-
nication between the first point device and the user equip-
ment, the sixth carrier is used for communication be-
tween the third point device and the user equipment,
wherein the third point device cooperates with the first
point to communicate with the user equipment.
[0323] Optionally, the receiving unit 810 is specifically
configured to receive the time domain indication informa-
tion sent by a third point device through the sixth carrier,
wherein the time domain indication information is ac-
quired by the third point device from the first point device.
[0324] Optionally, the receiving unit 810 is specifically
configured to receive the time domain indication informa-
tion sent by the first point device through a reserved re-
source in a synchronous channel.
[0325] Optionally, the receiving unit 810 is specifically
configured to receive the time domain indication informa-
tion sent by the first point device through a radio resource
control RRC signaling.
[0326] The apparatus for transmitting a reference sig-
nal in the embodiment of the present invention, after se-
lecting the resource used for bearing the RS from the
first carrier, configured to transmit the RS to the user
equipment through the selected resource, to make the
position of the resource used for bearing the RS in the
first carrier be not fixed, so that the cost of the resource
used for bearing the RS may be reduced and the resource
used for bearing the RS may be configured flexibly.
[0327] The apparatus for transmitting a reference sig-
nal 800 according to the embodiment of the present in-
vention may be corresponding to the user equipment in
the method in the embodiment of the present invention,
moreover, the above-mentioned other operations and/or
functions of the units and modules in the apparatus for
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transmitting a reference signal 800 are respectively used
for implementing corresponding procedures of the meth-
od 400 in Fig. 5, and will not be redundantly herein.
[0328] It should be understood that in this paper, the
term "and/or" merely describes an association relation-
ship of associated objects and expresses that three re-
lationships may exist. For example, A and/or B may ex-
press three conditions that A singly exists, A and B si-
multaneously exist and B singly exists. In addition, in this
paper, the character "/" generally expresses an "or" re-
lationship of front and back associated objects.
[0329] It should be understood that, in various embod-
iments of the present invention, the size of the serial num-
bers of the above-mentioned processes does not mean
the execution order, the execution order of the processes
should be determined by the functions and internal logics
thereof, and should not constitute any limit to the imple-
mentation processes of the embodiments of the present
invention.
[0330] Those of ordinary skills in the art may be aware
that, units and algorithm steps of the examples described
in the embodiments disclosed in this paper may be im-
plemented by electronic hardware or a combination of
computer software and the electronic hardware. Whether
these functions are implemented in the form of hardware
or software is determined by specific applications and
design constraint conditions of the technical solutions.
Those skilled may implement the described functions by
using different methods for each specific application, but
this implementation should not be considered beyond
the scope of the present invention.
[0331] Those skilled in the art to which the present in-
vention pertains may clearly understand that, for conven-
ience and concision of description, the specific working
processes of the system, apparatus and units described
above may refer to corresponding processes in the fore-
going method embodiments, and will not be repeated
redundantly herein.
[0332] In the several embodiments provided in the
present application, it should be understood that, the dis-
closed system, apparatus and method may be imple-
mented in other manners. For example, the apparatus
embodiments described above are merely exemplary,
e.g., the division of the units is only a logic function divi-
sion, other division manners may exist in practical imple-
mentation, for example, multiple units or components
may be combined or integrated to another system, or
some features may be omitted or not implemented. From
another point of view, the displayed or discussed mutual
coupling or direct coupling or communication connection
may be indirect coupling or communication connection
of devices or units through some interfaces, and may be
in electrical, mechanical or other forms.
[0333] The units described as separate components
may be separated physically or not, components dis-
played as units may be physical units or not, namely,
may be located in one place, or may be distributed on
multiple network units. A part of or all of the units may be

selected to achieve the purposes of the technical solu-
tions in the embodiments according to actual demand.
[0334] In addition, the functional units in the embodi-
ments of the present invention may be integrated in a
processing unit, or the units singly exist physically, or two
or more units are integrated in one unit.
[0335] If the function is implemented in the form of a
software functional unit and is sold or used as an inde-
pendent product, it may be stored in a computer readable
storage medium. Based on this understanding, the tech-
nical solutions of the present invention substantially, or
the part contributing to the prior art, or a part of the tech-
nical solutions may be implemented in the form of a soft-
ware product, the computer software product is stored in
a storage medium, and includes multiple instructions en-
abling a computer device (may be a personnel computer,
a server, or network device, etc.) to execute all or a part
of the steps of the methods in the embodiments of the
present invention. The foregoing storage medium in-
cludes a variety of media capable of storing program
codes, such as a USB disk, a mobile hard disk, a read-
only memory (ROM, Read-Only Memory), a random ac-
cess memory (RAM, Random Access Memory), a mag-
netic disk, an optical disk or the like.
[0336] The foregoing descriptions are merely specific
embodiments of the present invention, rather than limit-
ing the protection scope of the present invention. Any
skilled one who is familiar with this art could readily think
of variations or substitutions within the disclosed techni-
cal scope of the present invention, and these variations
or substitutions shall fall within the protection scope of
the present invention. Accordingly, the protection scope
of the claims should prevail over the protection scope of
the present invention.

Claims

1. A method for transmitting a reference signal, com-
prising:

selecting, by a first point device, a first frequency
domain resource used for bearing a first refer-
ence signal RS from a first carrier, wherein the
first carrier is used for data transmission and/or
measurement between the first point device and
a user equipment, and a number of a resource
unit included in the first frequency domain re-
source is smaller than a system bandwidth of
the first carrier; and
transmitting the first RS to the user equipment
through the first frequency domain resource.

2. The method of claim 1, wherein the first point device
is a micro base station, an access point or a trans-
mission point.

3. The method of claim 1 or 2, wherein the first carrier
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is a new carrier type NCT carrier or a carrier used
for performing machine type communication MTC.

4. The method of claim 1, wherein the first point device
is located in an idle cell.

5. The method of any one of claims 1-4, wherein before
the transmitting the first RS to the user equipment
through the first frequency domain resource, the
method further comprises:

sending frequency domain indication informa-
tion used for indicating the first frequency do-
main resource, for enabling the user equipment
to determine the first frequency domain re-
source from the first carrier according to the fre-
quency domain indication information, in order
to acquire the first RS.

6. The method of claim 5, wherein the sending frequen-
cy domain indication information used for indicating
the first frequency domain resource, comprises:

sending the frequency domain indication infor-
mation used for indicating the first frequency do-
main resource to the user equipment through a
third carrier, wherein
when the first carrier is an NCT carrier, the third
carrier is a main component carrier;
when the first carrier is a carrier used for per-
forming MTC, the third carrier is a carrier located
in the same preset frequency domain bandwidth
as the first carrier.

7. The method of claim 5 or 6, wherein the first point
device cooperates with a second point to communi-
cate with the user equipment, and
the sending frequency domain indication information
used for indicating the first frequency domain re-
source, comprises:

sending the frequency domain indication infor-
mation to the second point device, for enabling
the second point device to send the frequency
domain indication information to the user equip-
ment through a fourth carrier, wherein the first
carrier is used for communication between the
first point device and the user equipment, and
the fourth carrier is used for communication be-
tween the second point device and the user
equipment.

8. The method of any one of claims 5-7, wherein the
sending frequency domain indication information
used for indicating the first frequency domain re-
source, comprises:

sending the frequency domain indication infor-

mation to the user equipment through a reserved
resource in a synchronous channel.

9. The method of any one of claims 5-7, wherein the
sending frequency domain indication information
used for indicating the first frequency domain re-
source, comprises:

sending the frequency domain indication infor-
mation to the user equipment through a radio
resource control RRC signaling.

10. The method of any one of claims 1-9, wherein the
selecting, by a first point device, a first frequency
domain resource used for bearing a first reference
signal RS from a first carrier, comprises:

selecting, by the first point device, the first fre-
quency domain resource from the first carrier
according to a cell identifier of the first point de-
vice, wherein the cell identifier of the first point
device is different from a cell identifier of a neigh-
boring point device of the first point device.

11. The method of any one of claims 1-10, wherein be-
fore the determining a first frequency domain re-
source used for bearing a first RS, the method further
comprises:

acquiring reference information, wherein the ref-
erence information is used for indicating re-
source configuration of a second carrier used
for bearing a second RS, and the second carrier
is a carrier used by a neighboring point device
of the first point device; and
the selecting, by the first point device, a first fre-
quency domain resource used for bearing a first
reference signal RS from a first carrier, compris-
es:

selecting, by the first point device, the first
frequency domain resource from the first
carrier according to the reference informa-
tion, for ensuring that the resource config-
uration of the first carrier and the second
carrier in the same sub-frame is diferent.

12. The method of claim 11, wherein the first RS is gen-
erated according to a first root sequence and the
second RS is generated according to a second root
sequence; or
the first RS is generated according to a third root
sequence and a first cyclic shift, and the second RS
is generated according to the third root sequence
and a second cyclic shift.

13. A method for transmitting a reference signal, com-
prising:
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determining a first frequency domain resource
used for bearing a first reference signal RS from
a first carrier, wherein the first frequency domain
resource is selected by a first point device from
the first carrier, the first carrier is used for data
transmission and/or measurement between the
first point device and a user equipment, and a
number of a resource unit included in the first
frequency domain resource is smaller than a
system bandwidth of the first carrier; and
acquiring the first RS according to the first fre-
quency domain resource.

14. The method of claim 13, wherein the first point device
is a micro base station, an access point or a trans-
mission point.

15. The method of claim 13 or 14, wherein the first carrier
is a new carrier type NCT carrier or a carrier used
for performing machine type communication MTC.

16. The method of claim 13, wherein the first point device
is located in an idle cell.

17. The method of any one of claims 13-16, wherein the
first frequency domain resource is selected by the
first point device from the first carrier according to a
cell identifier of the first point device, and
the determining a first frequency domain resource
used for bearing a first RS from a first carrier, com-
prises:

acquiring the cell identifier of the first point de-
vice; and
determining the first frequency domain resource
according to the cell identifier of the first point
device.

18. The method of any one of claims 13-16, wherein the
determining a first frequency domain resource used
for bearing a first RS from a first carrier, comprises:

receiving frequency domain indication informa-
tion used for indicating the first frequency do-
main resource; and
determining the first frequency domain resource
according to the frequency domain indication in-
formation.

19. The method of claim 18, wherein the receiving fre-
quency domain indication information used for indi-
cating the first frequency domain resource, compris-
es:

receiving the frequency domain indication infor-
mation through a third carrier, wherein:

when the first carrier is an NCT carrier, the

third carrier is a main component carrier;
when the first carrier is a carrier used for
performing MTC, the third carrier is a carrier
located in the same preset frequency do-
main bandwidth as the first carrier.

20. The method of claim 18 or 19, wherein the first point
device cooperates with a second point to communi-
cate with the user equipment, and
the receiving frequency domain indication informa-
tion used for indicating the first frequency domain
resource, comprises:

receiving the frequency domain indication infor-
mation sent by the second point device through
a fourth carrier, wherein the frequency domain
indication information is acquired by the second
point device from the first point device, the first
carrier is used for communication between the
first point device and the user equipment, and
the fourth carrier is used for communication be-
tween the second point device and the user
equipment.

21. The method of any one of claims 18-20, wherein the
receiving frequency domain indication information
used for indicating the first frequency domain re-
source, comprises:

receiving the frequency domain indication infor-
mation through a reserved resource in a syn-
chronous channel.

22. The method of any one of claims 18-20, wherein the
sending frequency domain indication information
used for indicating the first frequency domain re-
source, comprises:

receiving the frequency domain indication infor-
mation through a radio resource control RRC
signaling.

23. A method for transmitting a reference signal, com-
prising:

when a user equipment performs data transmis-
sion and/or measurement through a fifth carrier
and a sixth carrier, selecting, by a first point de-
vice, a first time domain resource used for bear-
ing a third reference signal RS from the fifth car-
rier, wherein the fifth carrier is used for data
transmission and/or measurement between the
user equipment and the first point device, the
sixth carrier is used for rescource scheduling,
the third RS is sent periodically, and the sending
period of the third RS is at least two sub-frames;
sending time domain indication information,
wherein the time domain indication information
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is used for indicating offset of the first time do-
main resource relative to a second time domain
resource of the sixth carrier and the sending pe-
riod of the third RS; and
transmitting the third RS to the user equipment
through the first time domain resource.

24. The method of claim 23, wherein the fifth carrier is
a new carrier type NCT carrier, and the sixth carrier
is a main component carrier; or
the fifth carrier is a carrier used for performing MTC,
and the sixth carrier is a carrier located in the same
preset frequency domain bandwidth as the fifth car-
rier.

25. The method of claim 23 or 24, wherein the fifth carrier
is used for communication between the first point
device and the user equipment, the sixth carrier is
used for communication between the third point de-
vice and the user equipment, wherein the third point
device cooperates with the first point to communicate
with the user equipment.

26. The method of claim 25, wherein the sending time
domain indication information, comprises:

sending the time domain indication information
to the third point device, for enabling the third
point device to send the time domain indication
information to the user equipment through the
sixth carrier.

27. The method of any one of claims 23-26, wherein the
sending time domain indication information, com-
prises:

sending the time domain indication information
to the user equipment through a reserved re-
source in a synchronous channel.

28. The method of any one of claims 23-26, wherein the
sending time domain indication information, com-
prises:

sending the time domain indication information
to the user equipment through a radio resource
control RRC signaling.

29. A method for transmitting a reference signal, com-
prising:

when a user equipment performs data transmis-
sion and/or measurement through a fifth carrier
and a sixth carrier, receiving time domain indi-
cation information, wherein the fifth carrier is
used for data transmission and/or measurement
between the user equipment and a first point
device, the sixth carrier is used for resource-

scheduling, the time domain indication informa-
tion is used for indicating offset of a first time
domain resource of the fifth carrier relative to a
second time domain resource of the sixth carrier,
the first time domain resource is used for bearing
a third reference signal RS, the third RS is sent
periodically, the sending period of the third RS
is at least two sub-frames, and the time domain
indication information is further used for indicat-
ing the sending period of the third RS; and
determining the first time domain resource from
the fifth carrier according to the time domain in-
dication information, in order to acquire the third
RS.

30. The method of claim 29, wherein the fifth carrier is
a new carrier type NCT carrier, and the sixth carrier
is a main component carrier; or
the fifth carrier is a carrier used for performing MTC,
and the sixth carrier is a carrier located in the same
preset frequency domain bandwidth as the fifth car-
rier.

31. The method of claim 29 or 30, wherein the fifth carrier
is used for communication between the first point
device and the user equipment, the sixth carrier is
used for communication between the third point de-
vice and the user equipment, wherein the third point
device cooperates with the first point to communicate
with the user equipment.

32. The method of claim 31, wherein the receiving time
domain indication information, comprises:

receiving the time domain indication information
sent by the third point device through the sixth
carrier, wherein the time domain indication in-
formation is acquired by the third point device
from the first point device.

33. The method of any one of claims 29-31, wherein the
receiving time domain indication information, com-
prises:

receiving the time domain indication information
through a reserved resource in a synchronous
channel.

34. The method of any one of claims 29-31, wherein the
receiving time domain indication information, com-
prises:

receiving the time domain indication information
through a radio resource control RRC signaling.

35. An apparatus for transmitting a reference signal,
comprising:

63 64 



EP 2 906 016 A1

34

5

10

15

20

25

30

35

40

45

50

55

a selecting unit, configured to enable a first point
device to select a first frequency domain re-
source used for bearing a first reference signal
RS from a first carrier, wherein the first carrier
is used for data transmission and/or measure-
ment between the first point device and a user
equipment, and a number of a resource unit in-
cluded in the first frequency domain resource is
smaller than a system bandwidth of the first car-
rier; and
a sending unit, configured to transmit the first
RS to the user equipment through the first fre-
quency domain resource selected by the select-
ing unit.

36. The apparatus of claim 35, wherein the first point
device is a micro base station, an access point or a
transmission point.

37. The apparatus of claim 35 or 36, wherein the first
carrier is a new carrier type NCT carrier or a carrier
used for performing machine type communication
MTC.

38. The apparatus of claim 35, wherein the first point
device is located in an idle cell.

39. The apparatus of any one of claims 35-38, wherein
the sending unit is further configured to send fre-
quency domain indication information used for indi-
cating the first frequency domain resource, for ena-
bling the user equipment to determine the first fre-
quency domain resource from the first carrier accord-
ing to the frequency domain indication information,
in order to acquire the first RS.

40. The apparatus of claim 39, wherein the sending unit
is specifically configured to send the frequency do-
main indication information used for indicating the
first frequency domain resource to the user equip-
ment through a third carrier, wherein
when the first carrier is an NCT carrier, the third car-
rier is a main component carrier;
when the first carrier is a carrier used for performing
MTC, the third carrier is a carrier located in the same
preset frequency domain bandwidth as the first car-
rier.

41. The apparatus of claim 39 or 40, wherein the first
point device cooperates with a second point to com-
municate with the user equipment, and
the sending unit is specifically configured to send the
frequency domain indication information to the sec-
ond point device, for enabling the second point de-
vice to send the frequency domain indication infor-
mation to the user equipment through a fourth car-
rier, wherein the first carrier is used for communica-
tion between the first point device and the user equip-

ment, and the fourth carrier is used for communica-
tion between the second point device and the user
equipment.

42. The apparatus of claim 39, wherein the sending unit
is specifically configured to send the frequency do-
main indication information to the user equipment
through a reserved resource in a synchronous chan-
nel.

43. The apparatus of claim 39, wherein the sending unit
is specifically configured to send the frequency do-
main indication information to the user equipment
through a radio resource control RRC signaling.

44. The apparatus of any one of claims 35-43, wherein
the selecting unit is specifically configured to enable
the first point device to select the first frequency do-
main resource from the first carrier according to a
cell identifier of the first point device, wherein the cell
identifier of the first point device is different from a
cell identifier of a neighboring point device of the first
point device.

45. The apparatus of any one of claims 35-44, wherein
before determining the first frequency domain re-
source used for bearing the first RS, the selecting
unit is specifically configured to acquire reference
information, wherein the reference information is
used for indicating resource configuration of a sec-
ond carrier used for bearing a second RS, and the
second carrier is a carrier used by a neighboring
point device of the first point device; and
select the first frequency domain resource from the
first carrier according to the reference information,
for ensuring that the resource configuration of the
first carrier and the second carrier in the same sub-
frame is diferent.

46. The apparatus of claim 45, wherein the first RS is
generated according to a first root sequence and the
second RS is generated according to a second root
sequence; or
the first RS is generated according to a third root
sequence and a first cyclic shift, and the second RS
is generated according to the third root sequence
and a second cyclic shift.

47. An apparatus for transmitting a reference signal,
comprising:

a determining unit, configured to determine a
first frequency domain resource used for bear-
ing a first reference signal RS from a first carrier,
wherein the first frequency domain resource is
selected by a first point device from the first car-
rier, the first carrier is used for data transmission
and/or measurement between the first point de-
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vice and a user equipment, and a number of a
resource unit included in the first frequency do-
main resource is smaller than a system band-
width of the first carrier; and
an acquiring unit, configured to acquire the first
RS according to the first frequency domain re-
source determined by the determining unit.

48. The apparatus of claim 47, wherein the first point
device is a micro base station, an access point or a
transmission point.

49. The apparatus of claim 47 or 48, wherein the first
carrier is a new carrier type NCT carrier or a carrier
used for performing machine type communication
MTC.

50. The apparatus of claim 47, wherein the first point
device is located in an idle cell.

51. The apparatus of any one of claims 47-50, wherein
the first frequency domain resource is selected by
the first point device from the first carrier according
to a cell identifier of the first point device, and
the determining unit is specifically configured to ac-
quire the cell identifier of the first point device, and
determine the first frequency domain resource ac-
cording to the cell identifier of the first point device.

52. The apparatus of any one of claims 47-50, further
comprising:

a receiving unit, configured to receive frequency
domain indication information used for indicat-
ing the first frequency domain resource; and
the determining unit is specifically configured to
determine the first frequency domain resource
according to the frequency domain indication in-
formation.

53. The apparatus of claim 52, wherein the receiving unit
is specifically configured to receive the frequency
domain indication information through a third carrier,
wherein:

when the first carrier is an NCT carrier, the third
carrier is a main component carrier;
when the first carrier is a carrier used for per-
forming MTC, the third carrier is a carrier located
in the same preset frequency domain bandwidth
as the first carrier.

54. The apparatus of claim 52 or 53, wherein the first
point device cooperates with a second point to com-
municate with the user equipment, and
the receiving unit is specifically configured to receive
the frequency domain indication information sent by
the second point device through a fourth carrier,

wherein the frequency domain indication information
is acquired by the second point device from the first
point device, the first carrier is used for communica-
tion between the first point device and the user equip-
ment, and the fourth carrier is used for communica-
tion between the second point device and the user
equipment.

55. The apparatus of claim 52, wherein the receiving unit
is specifically configured to receive the frequency
domain indication information through a reserved re-
source in a synchronous channel.

56. The apparatus of claim 52, wherein the receiving unit
is specifically configured to receive the frequency
domain indication information through a radio re-
source control RRC signaling.

57. An apparatus for transmitting a reference signal,
comprising:

a selecting unit, configured to, when a user
equipment performs data transmission and/or
measurement through a fifth carrier and a sixth
carrier, enable a first point device to select a first
time domain resource used for bearing a third
reference signal RS from the fifth carrier, where-
in the fifth carrier is used for data transmission
and/or measurement between the user equip-
ment and the first point device, the sixth carrier
is used for resourcescheduling, the third RS is
sent periodically, and the sending period of the
third RS is at least two sub-frames; and
a sending unit, configured to send time domain
indication information, wherein the time domain
indication information is used for indicating off-
set of the first time domain resource selected by
the selecting unit relative to a second time do-
main resource of the sixth carrier and the send-
ing period of the third RS, and
transmit the third RS to the user equipment
through the first time domain resource.

58. The apparatus of claim 57, wherein the fifth carrier
is a new carrier type NCT carrier, and the sixth carrier
is a main component carrier; or
the fifth carrier is a carrier used for performing MTC,
and the sixth carrier is a carrier located in the same
preset frequency domain bandwidth as the fifth car-
rier.

59. The apparatus of claim 57 or 58, wherein the fifth
carrier is used for communication between the first
point device and the user equipment, the sixth carrier
is used for communication between the third point
device and the user equipment, wherein the third
point device cooperates with the first point to com-
municate with the user equipment.
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60. The apparatus of claim 59, wherein the sending unit
is specifically configured to send the time domain
indication information to the third point device, for
enabling the third point device to send the time do-
main indication information to the user equipment
through the sixth carrier.

61. The apparatus of any one of claims 57-59, wherein
the sending unit is specifically configured to send the
time domain indication information to the user equip-
ment through a reserved resource in a synchronous
channel.

62. The apparatus of any one of claims 57-59, wherein
the sending unit is specifically configured to send the
time domain indication information to the user equip-
ment through a radio resource control RRC signal-
ing.

63. An apparatus for transmitting a reference signal,
comprising:

a receiving unit, configured to, when a user
equipment performs data transmission and/or
measurement through a fifth carrier and a sixth
carrier, receive time domain indication informa-
tion, wherein the fifth carrier is used for data
transmission and/or measurement between the
user equipment and a first point device, the sixth
carrier is used for resourcescheduling, the time
domain indication information is used for indi-
cating offset of a first time domain resource of
the fifth carrier relative to a second time domain
resource of the sixth carrier, the first time domain
resource is used for bearing a third reference
signal RS, the third RS is sent periodically, the
sending period of the third RS is at least two
sub-frames, and the time domain indication in-
formation is further used for indicating the send-
ing period of the third RS; and
a determining unit, configured to determine the
first time domain resource from the fifth carrier
according to the time domain indication informa-
tion, in order to acquire the third RS.

64. The apparatus of claim 63, wherein the fifth carrier
is a new carrier type NCT carrier, and the sixth carrier
is a main component carrier; or
the fifth carrier is a carrier used for performing MTC,
and the sixth carrier is a carrier located in the same
preset frequency domain bandwidth as the fifth car-
rier.

65. The apparatus of claim 63 or 64, wherein the fifth
carrier is used for communication between the first
point device and the user equipment, the sixth carrier
is used for communication between a third point de-
vice and the user equipment, wherein the third point

device cooperates with the first point to communicate
with the user equipment.

66. The apparatus of claim 65, wherein the receiving unit
is specifically configured to receive the time domain
indication information sent by the third point device
through the sixth carrier, wherein the time domain
indication information is acquired by the third point
device from the first point device.

67. The apparatus of any one of claims 63-65, wherein
the receiving unit is specifically configured to receive
the time domain indication information through a re-
served resource in a synchronous channel.

68. The apparatus of any one of claims 63-65, wherein
the receiving unit is specifically configured to receive
the time domain indication information through a ra-
dio resource control RRC signaling.
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