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The present invention provides a method for transmitting
control information, a base station, and a user equipment. The
method includes: sending control information to a user equip-
ment UE by using an EPDCCH physical resource set,
wherein the base station determines, according to a mapping
rule, a physical resource for sending the control information,
so that the UE determines, according to the mapping rule, a
carrier to which the control information is applied, where a
carrier bearing the control information is the same as or
different from the carrier to which the control information is
applied, and the mapping rule is a correspondence between a
carrier and a physical resource. The foregoing method solves
problems oflarge control information overheads and resource
waste caused by lack of configuration of an EPDCCH which
can support cross-carrier scheduling in an LTE system in the
prior art.
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A base station establishes the mapping rule when configuring the 301
EPDCCH physical resource set, and sends the mapping rule to the UE; |
or the base station establishes the mapping rule when configuring the
carrier, and sends the mapping rule to the UE

l

The base station sends control information to the UE by using the
EPDCCH physical resource set, where the base station determines,
according to the mapping rule, a physical resource for sending the 302
control information, so that the UE determines, according to the L
mapping rule, a carrier to which the control information is applied,
where a carrier bearing the control information is the same as or
different from the carrier to which the control information is applied

FIG. 3A

Subcarrier M+2

e e EPDCCH fe e e

Subcarrier M ",

il i - = e B e sl T ¥ ] ‘__.'
- e - - - -+ S

FI1G. 3B



Patent Application Publication

May 14, 2015 Sheet 3 of 6

US 2015/0131583 Al

Subcarrier M+2

oot .d‘

-——a—’—:

T e e e

Subcarrier M

.

FIG. 3C

Subcarrier M+2

Subcarrier M

-
A T

- _EPDCCHn~

FIG. 4A



Patent Application Publication = May 14, 2015 Sheet 4 of 6 US 2015/0131583 A1

Subcarrier M+2

Subcarrier M
EPDCCH n )

ul - --EI;DCCHnH'_’? --"’r - .-""'r

e ] ———— -_— — i — ——

FIG. 4B

Subcarrier M+2

Subcarrier M -,

|
mEPDCCHij .;

T T AT e

FIG. 4C



Patent Application Publication = May 14, 2015 Sheet S of 6 US 2015/0131583 A1

A UE receives control information, which is sent by a base station

by using an EPDCCH physical resource set, where before the base | 5

station sends the control information, the base station determines, -

according to a mapping rule, a physical resource for sending the
control information

]
—

v
The UE determines, according to the mapping rule, a carrier to
which the control information is applied, where a carrier bearing 592
the control information is the same as or different from the carrier |-
to which the control information is applied, and the mapping rule
is a correspondence between a carrier and a physical resource

FIG. 5A

A UE receives a mapping rule, which is sent by a base
station and established when the base station configures an | 511
EPDCCH physical resource set; or a UE receives a mapping -~

rule, which is sent by a base station and established when
the base station configures a carrier

/
The UE receives control information, which is sent by the
base station by using the EPDCCH physical resource set, | 512

where before the base station sends the control information,

the base station determines, according to the mapping rule, a

physical resource for sending the control information

\\

The UE determines, according to the mapping rule, a carrier
to which the control information is applied, where a carrier "
bearing the control information is the same as or different
from the carrier to which the control information is applied

FIG. 5B
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A UE receives control information sent by a base station, 01
where the control information is sent to the UE by the base "~
station by using an EPDCCH physical resource set in
combination with at least one piece of indication information

i

The UE determines, according to the at least one piece of
indication information, a carrier to which the control 602
information is applied, where a carrier bearing the control
information is the same as or different from the carrier to
which the control information is applied
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METHOD FOR TRANSMITTING CONTROL
INFORMATION, BASE STATION, AND USER
EQUIPMENT

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of International
Application No. PCT/CN2013/086161 filed on Oct. 29, 2013,
which claims priority to Chinese Patent Application No.
201210427805.5, filed on Oct. 31, 2012, both of which are
hereby incorporated by reference in their entireties.

TECHNICAL FIELD

[0002] Embodiments of the present invention relate to the
field of communications, and in particular, to a method for
transmitting control information, a base station, and a user
equipment.

BACKGROUND

[0003] Based on a cell-specific reference signal (for
example, a common pilot), in search space of a PDCCH
(Physical Downlink Control Channel), a user equipment
(UE) demodulates and decodes the PDCCH according to a
payload size and an aggregation level (there are four aggre-
gation levels, namely 1, 2, 4, and 8) of the PDCCH, then
performs descrambling by using a radio network temporary
identity RNTI) (that is, a type of scrambling code or an
identity) corresponding to the UE, so as to check and deter-
mine the PDCCH of the UE by using cyclic redundancy check
(CRC), and performs, according to scheduling information
on the PDCCH, corresponding receiving or sending process-
ing on service data scheduled by the the UE.

[0004] A complete PDCCH includes one or more control
channel elements (CCE), one CCE includes 9 resource ele-
ment groups (REG), and one REG occupies 4 REs. According
to the LTE Release 8/9/10 standard, one PDCCH may include
1,2, 4, or 8 CCEs.

[0005] In an LTE system after the LTE Release 10, multi-
user technologies such as multiple-input multiple-output
(MIMO) and coordinated multi-point (CoMP) are used, and a
deployment scenario evolves from a homogeneous network
into a heterogeneous network. In a heterogeneous network,
interference of a macro cell (Macro) to a signal of a micro cell
(Micro) is great, which reduces reliability and a capacity of a
control channel (PDCCH). To solve the foregoing problem,
an enhanced physical downlink control channel (E-PDCCH)
that performs transmission based on a MIMO precoding man-
ner is introduced in a 3GPP LTE system. An E-PDCCH may
be demodulated based on a UE-specific reference signal—a
demodulation reference signal (DMRS).

[0006] An EPDCCH is not in a control area of first n sym-
bols of a subframe but in an area, in the subframe, for trans-
mitting downlink data. A frequency resource is is separated
from a physical downlink shared channel (PDSCH) by fre-
quency division and the EPDCCH and the PDSCH may
occupy different RBs. In the LTE Release 11, a reference
signal of an EPDCCH reuses a structure of a reference signal
(referred to as DMRS in the following) of a PDSCH in trans-
mission mode 9 (TM9) defined in the Release 10. In a multi-
carrier aggregation scenario, an LTE system supports cross-
carrier scheduling. The so-called cross-carrier scheduling
refers to that a carrier where control information for sched-
uling a base station (eNodeB, eNB) and a UE to perform data
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communication is located is different from a carrier where
service data for the data communication is located. When
cross-carrier scheduling occurs, a carrier indicator field (CIF)
is used in control information to indicate a carrier, where the
control information acts on service data of the carrier.
[0007] So far, cross-carrier scheduling in all standard pro-
cesses occurs in a PDCCH area, that is, when the system uses
cross-carrier scheduling, a present system can only use the
PDCCH area. Especially in a new carrier type (NCT) scenario
intherel.12, asystem uses an EPDCCH as far as possible, and
tries not to configure a PDCCH area at this time. In this case,
when the system needs to configure a cross-carrier function
for some UEs, PDCCH channels need to be individually
configured for these UEs, which results in large control infor-
mation overheads in the system and therefore causes resource
waste.

SUMMARY

[0008] In view of this, embodiments of the present inven-
tion provide a method for transmitting control information, a
base station, and a user equipment, which are used to solve
problems oflarge control information overheads and resource
waste caused by lack of configuration of an EPDCCH which
can support cross-carrier scheduling in an LTE system in the
prior art.

[0009] According to a first aspect, an embodiment of the
present invention provides a method for transmitting control
information, including:

[0010] sending, by a base station, control information to a
user equipment UE by using an enhanced physical downlink
control channel EPDCCH physical resource set, wherein the
base station determines, according to a mapping rule, a physi-
cal resource for sending the control information, so that the
UE determines, according to the mapping rule, a carrier to
which the control information is applied,

[0011] where a carrier bearing the control information is
the same as or different from the carrier to which the control
information is applied, and the mapping rule is a correspon-
dence between a carrier and a physical resource.

[0012] Inafirst possible implementation manner of the first
aspect, the physical resource includes the EPDCCH physical
resource set EPDCCH-PRB-SET.

[0013] With reference to the first aspect and the foregoing
possible implementation manner, in a second possible imple-
mentation manner, the mapping rule includes:

[0014] a rule of a correspondence between an EPDCCH
physical resource set and a carrier established by using an
EPDCCH physical resource set as a unit; or

[0015] a rule of a correspondence between an enhanced
control channel element (ECCE) and a carrier established by
using an ECCE in the EPDCCH physical resource set as an
element; or

[0016] a rule of a correspondence between a physical
resource block pair (PRB Pair) and a carrier established by
using a PRB Pair in the EPDCCH physical resource set as an
element; or

[0017] a rule of a correspondence between an enhanced
resource element group (EREG) and a carrier established by
using an EREG in the EPDCCH physical resource set as an
element; or

[0018] arule of a correspondence between an antenna port
(AP) and a carrier established by using an AP in the EPDCCH
physical resource set as an element.
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[0019] With reference to the first aspect and the foregoing
possible implementation manners, in a third possible imple-
mentation manner, the mapping rule is configured and sent to
the UE by the base station;

[0020] orthe mapping rule is a rule which is predefined and
known to both the base station and the UE.

[0021] With reference to the first aspect and the foregoing
possible implementation manners, in a fourth possible imple-
mentation manner, before the base station determines,
according to the mapping rule, the physical resource for send-
ing the control information, the method further includes:
[0022] establishing, by the base station, the mapping rule
when configuring the EPDCCH physical resource set, and
sending the mapping rule to the UE;

[0023] orestablishing, by the base station, the mapping rule
when configuring the carrier, and sending the mapping rule to
the UE.

[0024] With reference to the first aspect and the second
possible implementation manner, in a fifth possible imple-
mentation manner, the rule of a correspondence between an
EPDCCH physical resource set and a carrier established by
using an EPDCCH physical resource set as a unit includes:
sorting EPDCCH physical resource sets, sorting carriers, and
establishing a correspondence between the sorted EPDCCH
physical resource sets and the sorted carriers.

[0025] With reference to the first aspect and the fifth pos-
sible implementation manner, in a sixth possible implemen-
tation manner, the sorting EPDCCH physical resource sets is
specifically:

[0026] sorting the EPDCCH physical resource sets accord-
ing to IDs of the EPDCCH physical resource sets;

[0027] and/or the sorting carriers is specifically: sorting the
carriers according to IDs of the carriers.

[0028] With reference to the first aspect and the second
possible implementation manner, in a seventh possible imple-
mentation manner, the rule of establishing a correspondence
between an ECCE and the carrier by using an ECCE in the
EPDCCH physical resource set as an element includes:
[0029] grouping ECCEs in the EPDCCH physical resource
set, sorting carriers, and establishing a correspondence
between the grouped ECCEs and the sorted carriers.

[0030] With reference to the first aspect and the seventh
possible implementation manner, in an eighth possible imple-
mentation manner, the grouping ECCEs in the EPDCCH
physical resource set, sorting carriers, and establishing a cor-
respondence between the grouped ECCEs and the sorted
carriers is specifically:

[0031] dividing the number of the carriers by index values
of the ECCEs when the ECCEs in the EPDCCH physical
resource sets are grouped, to obtain remainders, and grouping
ECCEs with a same operation result into a group; and estab-
lishing a correspondence between the group and a carrier
which has a same sequence number as the operation result
after the carriers are sorted.

[0032] According to a second aspect, an embodiment of the
present invention further provides a method for transmitting
control information, including:

[0033] receiving, by a UE, control information, which is
sent by a base station by using an EPDCCH physical resource
set, where before the base station sends the control informa-
tion, the base station determines, according to a mapping rule,
a physical resource for sending the control information; and
[0034] determining, by the UE according to the mapping
rule, a carrier to which the control information is applied,
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[0035] where a carrier bearing the control information is
the same as or different from the carrier to which the control
information is applied, and the mapping rule is a correspon-
dence between a carrier and a physical resource.

[0036] With reference to the second aspect, in a first pos-
sible implementation manner, the physical resource includes
the EPDCCH physical resource set EPDCCH-PRB-SET.
[0037] With reference to the second aspect and the forego-
ing possible implementation manner, in a second possible
implementation manner, the mapping rule includes:

[0038] a rule of a correspondence between an EPDCCH
physical resource set and a carrier established by using an
EPDCCH physical resource set as a unit;

[0039] or a rule of enhanced control channel element
(ECCE) a correspondence between an enhanced control
channel element (ECCE) and a carrier established by using an
ECCE in the EPDCCH physical resource set as an element;
[0040] or a rule of a correspondence between a physical
resource block pair (PRB Pair) and a carrier established by
using a PRB Pair in the EPDCCH physical resource set as an
element;

[0041] or a rule of a correspondence between an enhanced
resource element group (EREG) and a carrier established by
using an EREG in the EPDCCH physical resource set as an
element;

[0042] or a rule of a correspondence between an antenna
port (AP) and a carrier established by using an AP in the
EPDCCH physical resource set as an element.

[0043] With reference to the second aspect and the forego-
ing possible implementation manners, in a third possible
implementation manner, the mapping rule is a rule which is
received by the UE and configured and sent by the base
station;

[0044] orthe mapping rule is a rule which is predefined and
known to both the base station and the UE.

[0045] With reference to the second aspect and the forego-
ing possible implementation manners, in a fourth possible
implementation manner, before the receiving, by a UE, con-
trol information, which is sent by a base station by using an
EPDCCH physical resource set in a physical resource, the
method further includes:

[0046] receiving, by the UE, the mapping rule, which is
sent by the base station and established by the base station
when the EPDCCH physical resource set is configured;
[0047] or receiving, by the UE, the mapping rule, which is
sent by the base station and established by the base station
when the carrier is configured.

[0048] According to a third aspect, an embodiment of the
present invention further provides a base station, including:
[0049] a sending unit, configured to send control informa-
tion to a user equipment UE by using an enhanced physical
downlink control channel EPDCCH physical resource set,
wherein the base station determines, according to a mapping
rule, a physical resource for sending the control information,
so that the UE determines, according to the mapping rule, a
carrier to which the control information is applied,

[0050] where a carrier bearing the control information is
the same as or different from the carrier to which the control
information is applied, and the mapping rule is a correspon-
dence between a carrier and a physical resource.

[0051] With reference to the third aspect, in a first possible
implementation manner, the mapping rule is configured and
sent, by using the sending unit, to the UE by the base station;
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[0052] orthe mapping rule is a rule which is predefined and
known to both the base station and the UE.

[0053] With reference to the third aspect, in a second pos-
sible implementation manner, the base station further
includes: a mapping rule establishing unit, configured to
establish the mapping rule when the EPDCCH physical
resource set is configured;

[0054] orconfigured to establish the mapping rule when the
carrier is configured, where

[0055] correspondingly, the sending unit is configured to
send the mapping rule established by the mapping rule estab-
lishing unit to the UE.

[0056] According to a fourth aspect, an embodiment of the
present invention further provides a user equipment, includ-
ing:

[0057] areceiving unit, configured to receive control infor-

mation, which is sent by a base station by using an EPDCCH
physical resource set, where before the base station sends the
control information, the base station determines, according to
a mapping rule, a physical resource for sending the control
information; and

[0058] adetermining unit, configured to determine, accord-
ing to the mapping rule, a carrier to which the control infor-
mation is applied,

[0059] where a carrier bearing the control information is
the same as or different from the carrier to which the control
information is applied, and the mapping rule is a correspon-
dence between a carrier and a physical resource.

[0060] Withreference to the fourth aspect, in a first possible
implementation manner, the mapping rule is a rule which is
received by the receiving unit and configured and sent by the
base station;

[0061] orthe mapping rule is a rule which is predefined and
known to both the base station and the UE.

[0062] With reference to the fourth aspect, in a second
possible implementation manner, the receiving unit is further
configured to:

[0063] receive the mapping rule, which is sent by the base
station and established by the base station when the EPDCCH
physical resource set is configured;

[0064] or receive the mapping rule, which is sent by the
base station and established by the base station when the
carrier is configured.

[0065] It can be known from the foregoing technical solu-
tions that, according to the method for transmitting control
information, the base station, and the user equipment in the
embodiments of the present invention, a base station sends
control information to a UE by using an EPDCCH physical
resource set, and before sending the control information, the
base station determines, according to a mapping rule, a physi-
cal resource for sending the control information, so that the
UE determines, according to the mapping rule of a correspon-
dence between a physical resource and a carrier, a carrier to
which the control information is applied, where a carrier
bearing the control information is the same as or different
from the carrier to which the control information is applied,
thereby solving problems of large control information over-
heads and resource waste caused by lack of configuration of
an EPDCCH which can support cross-carrier scheduling inan
LTE system in the prior art.

BRIEF DESCRIPTION OF DRAWINGS

[0066] To describe the technical solutions in the embodi-
ments of the present invention more clearly, the following
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briefly introduces the accompanying drawings required for
describing the embodiments. Apparently, the accompanying
drawings in the following description show some embodi-
ments of the present invention, and persons of ordinary skill
in the art may still derive other drawings from these accom-
panying drawings without creative efforts.

[0067] FIG. 1 is a schematic diagram of location distribu-
tion of PDCCHs and EPDCCHs;

[0068] FIG. 2 is a schematic diagram of PDCCHs acting on
carriers during cross-carrier scheduling;

[0069] FIG. 3A is a schematic flowchart of a method for
transmitting control information according to an embodiment
of the present invention;

[0070] FIG. 3B and FIG. 3C are diagrams showing corre-
spondences between EPDCCH physical resource sets and
carriers according to an embodiment of the present invention;
[0071] FIG. 4A to FIG. 4C are diagrams showing corre-
spondences between EPDCCH physical resource sets and
carriers according to an embodiment of the present invention;
[0072] FIG. 5A and FIG. 5B are schematic flowcharts of a
method for transmitting control information according to
another embodiment of the present invention;

[0073] FIG. 6 is a schematic flowchart of a method for
transmitting control information according to another
embodiment of the present invention;

[0074] FIG. 7 is a schematic structural diagram of a base
station according to another embodiment of the present
invention; and

[0075] FIG. 8 is a schematic structural diagram of a user
equipment according to an embodiment of the present inven-
tion.

DESCRIPTION OF EMBODIMENTS

[0076] To make the objectives, technical solutions, and
advantages of the present invention clearer, the following
clearly describes the technical solutions of the present inven-
tion with reference to the accompanying drawings in the
embodiments of the present invention. Apparently, the
described embodiments are a part of the embodiments of the
present invention. Based on the following embodiments of
the present invention, persons of ordinary skill in the art may
obtain other embodiments, which can solve the technical
issue of the present invention and achieve the technical effect
of the present invention, by making equivalent changes to
some or all technical features, without any creative effort, and
the embodiments obtained by these changing apparently do
not depart from the scope disclosed in the present invention.
[0077] In a 3rd Generation Partnership Project (3GPP)
Long Term Evolution (LTE) system or a 3GPP LTE-advanced
(LTE-A) system, an orthogonal frequency division multiple
access (OFDMA) manner may be used as a downlink mul-
tiple access manner.

[0078] Specifically, in terms of time, a downlink resource
of'the foregoing system is divided into orthogonal frequency
division multiple (OFDM) symbols; in terms of frequency,
the downlink resource is divided into subcarriers. Generally,
a subcarrier in an OFDM symbol is referred to as a resource
element (RE).

[0079] In addition, according to the LTE Release 8/9/10
standard, a downlink subframe includes two timeslots (slot)
and each timeslot has 7 or 6 OFDM symbols, that is, includes
14 or 12 REs altogether. When a normal cyclic prefix (CP)
length is used, each timeslot includes 7 OFDM symbols and
includes 14 REs altogether, and when an extended CP length
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is used, each timeslot includes 6 OFDM symbols and a down-
link subframe includes 12 Res altogether.

[0080] Inaddition,the LTE Release 8/9/10 standard defines
a resource block (RB). An RB includes 12 subcarriers in a
frequency domain, and is a timeslot in a time domain, that is,
includes 7 or 6 OFDM symbols, and therefore an RB includes
84 or 72 REs. On same subcarriers within a subframe, a pair
of RBs of two timeslots is referred to as a resource block pair
(RB pair), that is, an RB pair.

[0081] Varioustypes of data borne in a subframe is mapped
by dividing a physical time-frequency resource of the sub-
frame into various physical channels. The various physical
channels may be generally classified into two types: control
channels and service channels. Correspondingly, data borne
by a control channel may be referred to as control data (which
may be generally referred to as control information), and data
borne by a service channel may be referred to as service data
(which may be generally referred to as data). A fundamental
objective of sending a subframe is to transmit service data,
and a function of a control channel is to assist in transmission
of service data.

[0082] In LTE Releasel0 and earlier LTE systems, a
PDCCH and a physical downlink shared channel (PDSCHTt)
are separated on a subframe by time division. The PDCCH is
borne within first n OFDM symbols of a subframe, where n
may be any one of 1, 2, 3, and 4. In a frequency domain, the
PDCCH and the PDSCH are distributed onto an entire system
bandwidth after undergoing interleaving processing, so as to
obtain a frequency diversity gain; and downlink data sched-
uled by the PDCCH starts to be mapped from the (n+1)”
symbol of the subframe.

[0083] Based on a cell-specific reference signal (for
example, a common pilot (Common Reference Signal,
CRS)), in search space of a PDCCH, a UE demodulates and
decodes the PDCCH according to a payload size and an
aggregation level (there are four aggregation levels: 1, 2, 4,
and 8) of the PDCCH, then performs descrambling by using
an RNTI specific to the UE, so as to check and determine the
PDCCH of the UE by using CRC, and performs, according to
scheduling information on the PDCCH, corresponding
receiving or sending processing on data scheduled by the
PDCCH.

[0084] A complete PDCCH includes one or more CCEs,
one CCE includes 9 REGs, and an REG occupies 4 REs.
According to the LTE Release 8/9/10 standard, one PDCCH
may include 1, 2, 4, or 8 CCEs.

[0085] In an LTE system after the LTE Releasel0, with
introduction of multi-user technologies such as MIMO and
CoMP, a capacity of a control channel is limited, and there-
fore an E-PDCCH that performs transmission based on a
MIMO precoding manner is introduced. An E-PDCCH may
be demodulated based on a UE-specific reference signal—
DMRS. Each EPDCCH may still be mapped to k logic units
which are similar to CCEs and are defined herein as enhanced
control channel elements (ECCE), and a UE needs to perform
blind detection on a terminal side. Following the definition of
aggregation levels of the PDCCH, an EPDCCH of an aggre-
gation level L (L=1, 2, 4, 8, or the like) may be mapped to L
ECCEs, that is, includes L. ECCEs. One ECCE includes one
or more enhanced resource element groups (eREG).

[0086] As shown in FIG. 1, FIG. 1 shows a schematic
diagram of locations of PDCCHs and EPDCCHs. In a multi-
carrier aggregation scenario, an LTE system supports cross-
carrier scheduling. The so-called cross-carrier scheduling
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refers to that a carrier where a control signal for scheduling an
eNodeB and a UE to perform data communication on a cer-
tain carrier is located is different from the carrier where the
data communication is performed. When cross-carrier sched-
uling occurs, a CIF is used in control information to indicate
a carrier on which the control information acts, as shown in
FIG. 2.

[0087] However, so far, cross-carrier scheduling in all stan-
dard processes occurs in a PDCCH area, as shown in FIG. 2.
No content about using an EPDCCH to perform cross-carrier
scheduling is disclosed.

[0088] That is, in the prior art, only PDCCH configuration
required by an LTE system for cross-carrier scheduling exists.
Therefore, when a system uses cross-carrier scheduling, a
present system can only use a PDCCH area. Especially in a
new carrier type (NCT) scenario in the rel.12, a system uses
an EPDCCH as far as possible, and tries not to configure a
PDCCH area at this time. In this case, when the system needs
to configure a cross-carrier function for some UEs, PDCCH
channels need to be individually configured for these UEs,
which results in large control information overheads in the
system and therefore causes resource waste.

[0089] Therefore, the embodiments of the present inven-
tion provide a method, for transmitting control information,
which is used for implementing flexible configuration of an
EPDCCH in a system, so as to reduce an overhead of a control
channel ofthe system and further reduce resource waste in the
system.

Embodiment 1

[0090] This embodiment provides a method for transmit-
ting control information, specifically including:

[0091] sending, by a base station, control information to a
UE by using an EPDCCH physical resource set, wherein the
base station determines, according to a mapping rule, a physi-
cal resource for sending the control information, so that the
UE determines, according to the mapping rule, a carrier to
which the control information is applied,

[0092] where a carrier bearing the control information is
the same as or different from the carrier to which the control
information is applied, and

[0093] the mapping rule is a correspondence between a
carrier and a physical resource.

[0094] It can be understood that when preparing to send
control information by using an EPDCCH physical resource
set, the foregoing base station determines, from the EPDCCH
physical resource set according to a mapping rule, a physical
resource for sending the control information, and then sends
the control information to a UE, so that the UE determines,
according to the mapping rule, a carrier to which the control
information is applied.

[0095] For example, the foregoing physical resource may
include the enhanced physical downlink control channel
resource set (EPDCCH-PRB-SET). In an actual application,
the enhanced physical downlink control channel resource set
may include content such as a PRB Pair, an ECCE, an EREG,
or an antenna port (AP).

[0096] Further, the foregoing mapping rule may include: a
rule of a correspondence between an EPDCCH physical
resource set and a carrier established by using an EPDCCH
physical resource set as a unit;
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[0097] or a rule of a correspondence between an enhanced
control channel element (ECCE) and a carrier established by
using an ECCE in the EPDCCH physical resource set as an
element;

[0098] or a rule of a correspondence between a physical
resource block pair (PRB Pair) and a carrier established by
using a PRB Pair in the EPDCCH physical resource set as an
element;

[0099] or a rule of a correspondence between an enhanced
resource element group (EREG) and a carrier established by
using an EREG in the EPDCCH physical resource set as an
element;

[0100] or a rule of a correspondence between an antenna
port (AP) and a carrier established by using an AP in the
EPDCCH physical resource set as an element.

[0101] It should be understood that in the mapping rule, the
correspondence between a carrier and a physical resource
(such as an EPDCCH-PRB-SET, a PRB Pair, an ECCE, an
EREG, or an AP) may be a one-to-one correspondence, or
may be a many-to-one or one-to-many correspondence,
which is not limited in this embodiment and may be config-
ured according to an actual requirement.

[0102] In a possible implementation scenario, the forego-
ing mapping rule may be configured and sent to the UE by the
base station. Alternatively, in another possible implementa-
tion scenario, the foregoing mapping rule may be a rule which
is predefined and known to both the base station and the UE.
For example, the foregoing mapping rule may be a standard
implemented by both the base station and the UE which is
defined in current LTE-A.

[0103] It can be known from the foregoing embodiment
that, according to the method for transmitting control infor-
mation in this embodiment, a base station sends control infor-
mation to a UE by using an EPDCCH physical resource set,
and before sending the control information, the base station
determines, according to a mapping rule, a physical resource
for sending the control information, so that the UE deter-
mines, according the mapping rule of a correspondence
between a physical resource and a carrier, a carrier to which
the control information is applied, where a carrier bearing the
control information is the same as or different from the carrier
to which the control information is applied, thereby solving
problems oflarge control information overheads and resource
waste caused by lack of configuration of an EPDCCH which
can support cross-carrier scheduling in an LTE system in the
prior art.

[0104] It should be noted that in any one of the embodi-
ments of the present invention, the mapping rule may include:
a rule of a correspondence between an EPDCCH physical
resource set and a carrier established by using an EPDCCH
physical resource set as a unit;

[0105] orthe mapping rule may include: a rule of establish-
ing a correspondence between an ECCE and the carrier by
using an ECCE in the EPDCCH physical resource set as an
element;

[0106] or a rule of a correspondence between a physical
resource block pair (PRB Pair) and a carrier established by
using a PRB Pair in the EPDCCH physical resource set as an
element;

[0107] ora rule of a correspondence between an enhanced
resource element group (EREG) and a carrier established by
using an EREG in the EPDCCH physical resource set as an
element;
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[0108] or a rule of establishing a correspondence between
an AP and the carrier by using an AP in the EPDCCH physical
resource set as an element.

[0109] Ina possible application scenario, the mapping rule
may be: sorting EPDCCH physical resource sets, sorting
carriers, and establishing a correspondence between the
sorted EPDCCH physical resource sets and the sorted carri-
ers.

[0110] As described in the following Table 1:
EPDCCH physical resource set 1 Carrier 1
EPDCCH physical resource set 2 Carrier 2
EPDCCH physical resource set 3 Carrier 3

[0111] For example, the sorting EPDCCH physical
resource sets may be sorting the EPDCCH physical resource
sets according to IDs of the EPDCCH physical resource sets.
In addition, the sorting carriers may be sorting the carriers
according to IDs of the carriers. Certainly, in another embodi-
ment, the sorting may also be performed in another manner.
This embodiment is only exemplary, and does not limit the
sorting manner.

[0112] In another possible application scenario, the map-
ping rule may be: grouping ECCEs in the EPDCCH physical
resource set, sorting carriers, and establishing a correspon-
dence between the grouped ECCEs and the sorted carriers.
[0113] Forexample,the number ofthe carriers is divided by
index values of the ECCEs when the ECCEs in the EPDCCH
physical resource sets are grouped, to obtain remainders, and
ECCEs with a same operation result are grouped into a group;
and a correspondence is established between the group and a
carrier which has a same sequence number as the operation
result after the carriers are sorted. Certainly, there may be a
plurality of manners of sorting the carriers, and there may also
be a plurality of manners of grouping the ECCEs in the
EPDCCH physical resource set. The mapping rule in this
embodiment is only exemplary.

Embodiment 2

[0114] FIG. 3A shows a method for transmitting control
information according to an embodiment of the present
invention. As shown in FIG. 3A, the method for transmitting
control information in this embodiment is described as fol-
lows:

[0115] 301: A base station establishes a mapping rule when
configuring an EPDCCH physical resource set, and sends a
mapping rule to a UE; or a base station establishes a mapping
rule when configuring a carrier, and sends the mapping rule to
a UE,

[0116] where the mapping rule is a correspondence
between a physical resource and a carrier.

[0117] 302: The base station sends control information to
the UE by using the EPDCCH physical resource set, wherein
the base station determines, according to the mapping rule, a
physical resource for sending the control information, so that
the UE determines, according to the mapping rule, a carrier to
which the control information is applied,

[0118] where a carrier bearing the control information is
the same as or different from the carrier to which the control
information is applied.

[0119] That is, when preparing to send control information
to the UE by using the EPDCCH physical resource set, the
base station determines, from the EPDCCH physical resource
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set according to the mapping rule, the physical resource for
sending the control information, and then sends the control
information.

[0120] It should be noted that cross-carrier scheduling
refers to that a carrier bearing control information and a
carrier to which the control information is applied may not be
located on a same carrier, or are a same carrier. The foregoing
carrier to which the control information is applied may be a
carrier where service data corresponding to the control infor-
mation is located. For example, control information applied
to carrier B is sent on carrier A to the UE. Certainly, the
cross-carrier scheduling may include scheduling of service
data, and may also include scheduling of control information,
for example, power control information.

[0121] According to the method for transmitting control
information in this embodiment, when sending control infor-
mation to a UE, a base station determines, according to a
mapping rule, a physical resource for sending the control
information, thereby solving problems of large control infor-
mation overheads and resource waste caused by lack of con-
figuration of an EPDCCH which can support cross-carrier
scheduling in an LTE system in the prior art.

[0122] Asshown in FIG. 3B, FIG. 3B shows a diagram of a
correspondence between EPDCCH physical resource sets
and carriers. In FIG. 3B, EPDCCH physical resource sets do
not overlap at all in a frequency domain, and in this case, an
EPDCCH physical resource set n+1 may schedule a carrier M
while an EPDCCH physical resource set n may schedule a
carrier M+2.

[0123] That is, when configuring an EPDCCH physical
resource set, the base station may establish a mapping rule,
such as a correspondence between the EPDCCH physical
resource set n+1 and the carrier M or a correspondence
between the EPDCCH physical resource set n and the carrier
M+2.

[0124] Inanother embodiment, a base station configures an
EPDCCH physical resource set X fora UE, and assuming that
at this time, the base station indicates that the EPDCCH
physical resource set X is associated with a carrier A, when
configuring the EPDCCH physical resource set X, the base
station includes a mapping rule in configuration information
of'the EPDCCH physical resource set X; correspondingly, the
base station configures an EPDCCH physical resource set’Y
for the UE, and assuming that at this time, the base station
indicates that the EPDCCH physical resource set Y is asso-
ciated with a carrier B, when configuring the EPDCCH physi-
cal resource set Y, the base station includes a mapping rule in
configuration information of the EPDCCH physical resource
set Y. It can be understood that in the mapping rule, the
EPDCCH physical resource sets and the carriers have a one-
to-one correspondence, such as the correspondence between
the EPDCCH physical resource set X and the carrier A or the
correspondence between the EPDCCH physical resource set
Y and the carrier B in the foregoing examples. Based on the
foregoing, the UE may detect control information belonging
to the carrier A in the EPDCCH physical resource set X, and
the UE may detect control information belonging to the car-
rier B in the EPDCCH physical resource set Y, thereby solv-
ing problems of large control information overheads and
resource waste caused by lack of configuration of an EPD-
CCH which can support cross-carrier scheduling in an LTE
system in the prior art.

[0125] For another example, the base station configures the
EPDCCH physical resource set X for the UE, and assuming
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that at this time, the base station indicates that the EPDCCH
physical resource set X is associated with the carrier A and a
carrier C, when configuring the EPDCCH physical resource
set X, the base station includes a mapping rule in configura-
tion information of the EPDCCH physical resource set X;
correspondingly, the base station configures the EPDCCH
physical resource set Y for the UE, and assuming that at this
time, the base station indicates that the EPDCCH physical
resource set Y is associated with the carrier B, when config-
uring the EPDCCH physical resource set Y, the base station
includes a mapping rule in configuration information of the
EPDCCH physical resource set Y. It can be understood that in
the mapping rule, the EPDCCH physical resource sets and the
carriers may have a one-to-many correspondence, for
example, the correspondence between the EPDCCH physical
resource set X, and the carrier A and the carrier C in the
foregoing example.

[0126] Based on the foregoing, the UE may detect control
information belonging to the carrier A and the carrier C in the
EPDCCH physical resource set X, and the UE may detect
control information belonging to the carrier B in the EPD-
CCH physical resource set Y, thereby solving problems of
large control information overheads and resource waste
caused by lack of configuration of an EPDCCH which can
support cross-carrier scheduling in an LTE system in the prior
art.

[0127] For another example, the base station configures the
EPDCCH physical resource set X for the UE, and assuming
that at this time, the base station indicates the EPDCCH
physical resource set X is associated the carrier A, when
configuring the EPDCCH physical resource set X, the base
station includes a mapping rule in configuration information
of'the EPDCCH physical resource set X; correspondingly, the
base station configures the EPDCCH physical resource setY
for the UE, and assuming that at this time, the base station
indicates that the EPDCCH physical resource set Y is asso-
ciated with the carrier B, when configuring the EPDCCH
physical resource set Y, the base station includes a mapping
rule in configuration information of the EPDCCH physical
resource setY; correspondingly, the base station configures an
EPDCCH physical resource set Z for the UE, and assuming
that at this time, the base station indicates that the EPDCCH
physical resource set Z is associated with the carrier A, when
configuring the EPDCCH physical resource set Z, the base
station includes a mapping rule in configuration information
of'the EPDCCH physical resource set Z. It can be understood
that in the mapping rule, the EPDCCH physical resource sets
and the carriers may have a many-to-one correspondence, for
example, the correspondence between, the EPDCCH physi-
cal resource set X and the EPDCCH physical resource set Z,
and the carrier A in the foregoing example.

[0128] Based on the foregoing, the UE may detect control
information belonging to the carrier A in the EPDCCH physi-
cal resource set X, the UE may detect control information
belonging to the carrier B in the EPDCCH physical resource
setY, and the UE may detect control information belonging to
the carrier A in the EPDCCH physical resource set Z, thereby
solving problems of large control information overheads and
resource waste caused by lack of configuration of an EPD-
CCH which can support cross-carrier scheduling in an LTE
system in the prior art.

[0129] In another exemplary embodiment, when a base
station configures information about a plurality of carriers for
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a UE, the configured carriers may be configured to corre-
spond to EPDCCH physical resource sets which can be used
for scheduling.

[0130] Similarly, with reference to FIG. 3B, carriers con-
figured by the base station may include a carrier M, a carrier
M+2, and a carrier M+1. When configuring information about
the carriers, the base station configures the carrier M and the
carrier M+2 for the UE, and configures corresponding EPD-
CCH physical resource sets n+1 and n for the UE.

[0131] Assuming that the base station indicates that the
carrier M is scheduled on the EPDCCH physical resource set
n+1, and indicates that the carrier M+2 is scheduled on the
EPDCCH physical resource set n, when configuring the car-
rier M, the base station includes a sub-mapping rule, for
example, a correspondence between the carrier M and the
EPDCCH physical resource set n+1, in configuration infor-
mation of the carrier; and when configuring the carrier M+2,
the base station includes another sub-mapping rule, for
example, a correspondence between the carrier M+2 and the
EPDCCH physical resource set n, in configuration informa-
tion of the carrier M+2. The foregoing sub-mapping rules
may form a mapping rule, or the sub-mapping rules may be
used as individual sub-mapping rules. It should be noted that
the sub-mapping rules in this embodiment are one-to-one
sub-mapping rules.

[0132] Further, the UE may detect control information
belonging to the carrier M in the EPDCCH physical resource
set n+1, and the UE may detect control information belonging
to the carrier M+2 in the EPDCCH physical resource set n.
[0133] Inanotherembodiment, assuming thata base station
indicates that a carrier M and a carrier M+1 are scheduled on
an EPDCCH physical resource set n+1, and indicates that the
carrier M+2 is scheduled on an EPDCCH physical resource
set n, when configuring the carrier M, the base station
includes a sub-mapping rule, for example, a correspondence
rule between the carrier M and the EPDCCH physical
resource set n+1, in configuration information of the carrier
M; and when configuring the carrier M+1, the base station
includes a sub-mapping rule, for example, a correspondence
rule between the carrier M+1 and the EPDCCH physical
resource set n+1, in configuration information of the carrier
M+1; and when configuring the carrier M+2, the base station
includes another sub-mapping rule, for example, a correspon-
dence rule between the carrier M+2 and the EPDCCH physi-
cal resource set n, in configuration information of the carrier
M+2. The foregoing sub-mapping rules may form a mapping
rule, or the sub-mapping rules may be used as individual
sub-mapping rules. It should be noted that the mapping rule in
this embodiment is a many-to-one mapping rule between
carriers and an EPDCCH physical resource set, for example,
the mapping rule ofthe corresponding between the carriers M
and M+1 and the EPDCCH physical resource set n in the
foregoing.

[0134] Further, the UE may detect control information
belonging to the carrier M and the carrier M+1 in the EPD-
CCH physical resource set n+1, and the UE may detect con-
trol information belonging to the carrier M+2 in the EPDCCH
physical resource set n.

[0135] Inanotherembodiment, assuming thata base station
indicates that a carrier M is scheduled on an EPDCCH physi-
cal resource set n+1, indicates that a carrier M+2 is scheduled
on an EPDCCH physical resource set n, and indicates that the
carrier M is scheduled on an EPDCCH physical resource sets
n+2, when configuring the carrier M, the base station includes
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a sub-mapping rule, for example, a correspondence rule
between the carrier M and the EPDCCH physical resource set
n+1 and the EPDCCH physical resource set n+2, in configu-
ration information of'the carrier M; and when configuring the
carrier M+2, the base station includes another sub-mapping
rule, for example, a correspondence rule between the carrier
M+2 and the EPDCCH physical resource set n, in configura-
tion information of the carrier M+2. The foregoing sub-map-
ping rules may form a mapping rule, or the sub-mapping rules
may be used as individual sub-mapping rules. It should be
noted that the mapping rule in this embodiment is a one-to-
many mapping rule between a carrier and EPDCCH physical
resource sets, for example, the rule of correspondence
between the carrier M, and the EPDCCH physical resource
set n+1 and the EPDCCH physical resource set n+2 in the
foregoing.

[0136] Further, the UE may detect control information
belonging to the carrier M in the EPDCCH physical resource
set n+1, the UE may detect control information belonging to
the carrier M+2 in the EPDCCH physical resource set n, and
the UE may detect control information belonging to the car-
rier M in the EPDCCH physical resource set n+2.

[0137] In a second exemplary embodiment, when a base
station configures information about a plurality of carriers for
a UE, the carriers configured by the base station may include:
acarrier A, acarrier B, and a carrier C; correspondingly, when
configuring the carrier A and the carrier B for the UE, the base
station may configure a corresponding EPDCCH physical
resource set X and EPDCCH physical resource set Y for the
UE.

[0138] The base station may sort the carrier A and the
carrier B according to a certain standard, for example, carrier
sequence numbers; and meanwhile, the base station may sort
the EPDCCH physical resource sets X and Y, which are
configured for the UE, according to a certain standard, for
example, sequence numbers of first PRB Pairs of the EPD-
CCH physical resource sets. The sorted carriers are mapped
to the sorted EPDCCH physical resource sets.

[0139] For example, an order of the carriers is {A, B}, and
an order of the EPDCCH physical resource sets is {X, Y};
then, {A, X} is a correspondence, and {B, Y} is a correspon-
dence. In this case, the UE may detect control information
belonging to the carrier A in the EPDCCH physical resource
set X, and the UE may detect control information belonging
to the carrier B in the EPDCCH physical resource set Y. The
foregoing mapping rule is a predefined mapping rule, and the
carriers and the EPDCCH physical resource sets have a one-
to-one correspondence.

[0140] For another example, the base station has the carrier
A, the carrier B, and the carrier C, the base station configures
the carrier A and the carrier B for the UE, and the base station
configures the EPDCCH physical resource set X, the EPD-
CCH physical resource set Y, and an EPDCCH physical
resource set Z for the UE. In this case, the base station may
sort the carrier A and the carrier B according to a certain
standard, for example, carrier sequence numbers; and mean-
while, the base station may sort the EPDCCH physical
resource sets X, Y, and Z, which are configured for the UE,
according to a certain standard, for example, sequence num-
bers of first PRB Pairs of the EPDCCH physical resource sets.
The sorted carriers are mapped to the sorted EPDCCH physi-
cal resource sets. For example, an order of the carriers is {A,
B}, and an order of the EPDCCH physical resource sets is {X,
Y, 7}; then, {A, X, Z} is a correspondence, and {B, Y} is a
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correspondence. In this case, the UE may detect control infor-
mation belonging to the carrier A in the EPDCCH physical
resource set X, the UE may detect control information
belonging to the carrier B in the EPDCCH physical resource
setY, and the UE may detect control information belonging to
the carrier A in the EPDCCH physical resource set Z. In the
foregoing predefined mapping rule described by using the
examples, the carriers and the EPDCCH physical resource
sets have a one-to-many correspondence.

[0141] For another example, the base station has the carrier
A, the carrier B, the carrier C, and a carrier D, the base station
configures the carrier A, the carrier B, and the carrier C for the
UE, and the base station configures the EPDCCH physical
resource set X and the EPDCCH physical resource set Y for
the UE. Inthis case, the base station may sort the carrier A, the
carrier B, and the carrier C according to a certain standard, for
example, carrier sequence numbers; and meanwhile, the base
station may sort the EPDCCH physical resource sets X and Y,
which are configured for the UE, according to a certain stan-
dard, for example, sequence numbers of first PRB Pairs of the
EPDCCH physical resource sets. The sorted carriers are
mapped to the sorted EPDCCH physical resource sets. For
example, an order of the carriers is {A, B, C}, and an order of
the EPDCCH physical resource sets is {X, Y}; then, {A, X}
is a correspondence, {B, Y} is a correspondence, and {C, X}
is a correspondence. In this case, the UE may detect control
information belonging to the carrier A and control informa-
tion belonging to the carrier C in the EPDCCH physical
resource set X, and the UE may detect control information
belonging to the carrier B in the EPDCCH physical resource
set Y. In the foregoing predefined mapping rule described by
using the examples, the carriers and the EPDCCH physical
resource sets have a many-to-one correspondence.

[0142] As shown in FIG. 3C, FIG. 3C shows a correspon-
dence between EPDCCH physical resource sets and carriers.
In FIG. 3C, EPDCCH physical resource sets scheduling dif-
ferent carriers (such as carrier M and carrier M+2) may over-
lap in a frequency domain. In this case, EPDCCH physical
resource set n may schedule carrier M, and may also schedule
carrier M+2.

[0143] For example, a base station has a carrier M, a carrier
M+1, and a carrier M+2, the base station configures the car-
rier M and the carrier M+2 for a UE, and the base station
configures an EPDCCH physical resource set n for the UE.
An EPDCCH physical resource set includes logic ECCEs.
Orthogonality of resources is implemented by allocating
ECCE resources which do not overlap logically to the carrier
M and the carrier M+2.

[0144] A part of the ECCEs are allocated to the carrier M,
and a part of the ECCEs are allocated to the carrier M+2,
where the part of the ECCEs may be logically continuous or
discrete. For example, the first half and the second half may be
continuous. ECCEs with odd or even sequence numbers are
discrete, or dispersing is performed by using continuous
ECCE:s related to aggregation levels (AL) as granularity. The
ECCEs may be Localized or distributed ECCEs. Inthe case of
distributed EPDCCHs, grouping may be performed accord-
ing to EREGs.

Embodiment 3

[0145] This embodiment provides a method for transmit-
ting control information, specifically including:

[0146] sending, by a base station, a control information to a
UE by using an enhanced physical downlink control channel
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EPDCCH physical resource set in combination with at least
one piece of indication information, so that the UE deter-
mines, according to the at least one piece of indication infor-
mation, a carrier to which the control information is applied,
[0147] where a carrier bearing the control information may
be the same as or different from the carrier to which the
control information is applied.

[0148] For example, the indication information may be a
carrier indicator field, such as a CIF or any other field which
can indicate a carrier to which the control information is
applied. In an actual application, the indication information
may include an identifier of at least one carrier to which the
control information is applied. The identifier of the carrier
may be a sequence number of the carrier or another identifier
which can distinguish the carrier, and the identifier of the
carrier is not limited in this embodiment.

[0149] Therefore, according to the method for transmitting
control information in this embodiment, cross-carrier sched-
uling can be implemented by using an EPDCCH, thereby
solving problems of large control information overheads and
resource waste in the prior art.

[0150] As shown in FIG. 4A, when configuring an EPD-
CCH physical resource set for a UE, a base station needs to
add a cross-carrier scheduling field for the configured physi-
cal resource set, where the field is used for indicating an ID of
a carrier of which cross-carrier scheduling can be supported
by the EPDCCH physical resource set. It should be particu-
larly noted that EPDCCH physical resource sets correspond-
ing to carrier may be the same.

[0151] For example, a system has a carrier M, a carrier
M+1, and a carrier M+2, and the base station configures an
EPDCCH physical resource set n for the UE; at this time, the
base station indicates that the EPDCCH physical resource set
nis associated with the carrier M and the carrier M+2. In this
case, the UE may detect control information belonging to the
carrier M and control information belonging to the carrier
M+2 in the EPDCCH physical resource set.

[0152] Foranother example, the base station has a carrier A,
a carrier B, and a carrier C, and the base station configures an
EPDCCH physical resource set X and an EPDCCH physical
resource setY for the UE; at this time, the base station indi-
cates that the EPDCCH physical resource set X is associated
with the carrier A and the carrier B, and the base station
indicates that the EPDCCH physical resource set Y is also
associated with the carrier A and the carrier B. In this case, the
UE may detect control information belonging to the carrier A
and control information belonging to the carrier B in the
EPDCCH physical resource set X, and the UE can also detect
the control information belonging to the carrier A and the
control information belonging to the carrier B in the EPD-
CCH physical resource set Y.

[0153] As shown in FIG. 4B, when configuring an EPD-
CCH physical resource set for a UE, a base station needs to
add a cross-carrier scheduling field for the configured EPD-
CCH physical resource set, to indicate an ID of a carrier of
which cross-carrier scheduling can be supported by the EPD-
CCH physical resource set. It should be particularly noted
that EPDCCH physical resource sets corresponding to carrier
may be different.

[0154] For example, the base station has the carrier M, the
carrier M+1, and the carrier M+2, and the base station con-
figures the EPDCCH physical resource set n for the UE; at
this time, the base station indicates that the EPDCCH physi-
cal resource set n is associated with the carrier M. Meanwhile,
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the base station configures an EPDCCH physical resource set
n+1 for the UE; at this time, the base station indicates that the
EPDCCH physical resource set n+l is associated with the
carrier M+2. In this case, the UE may detect control informa-
tion belonging to the carrier M in the EPDCCH physical
resource set n, and the UE may detect control information
belonging to the carrier M+2 in the EPDCCH physical
resource set n+1. However, because the EPDCCH physical
resource sets n and n+1 overlap (partially overlap) in space, it
is possible that detected control signaling appears in an over-
lapping part of the EPDCCH physical resource sets n and
n+1. To distinguish whether current detected control infor-
mation belongs to the carrier M or the carrier M+2, indication
information, for example, a CIF, needs to be used for distin-
guishing.

[0155] As shown in FIG. 4C, when configuring an EPD-
CCH physical resource set for a UE, a base station needs to
add a cross-carrier scheduling field for the configured EPD-
CCH physical resource set, to indicate an ID of a carrier of
which cross-carrier scheduling can be supported by the EPD-
CCH physical resource set. It should be particularly noted
that EPDCCH physical resource sets corresponding to carrier
in FIG. 4C are different, and the EPDCCH physical resource
sets do not overlap at all.

[0156] For example, the base station has the carrier M, the
carrier M+1, and the carrier M+2, and the base station con-
figures the EPDCCH physical resource set n for the UE; at
this time, the base station indicates that the EPDCCH physi-
cal resource set nis associated with the carrier M. Meanwhile,
the base station configures the EPDCCH physical resource
set n+1 for the UE; at this time, the base station indicates that
the EPDCCH physical resource set n+1 is associated with the
carrier M+2. In this case, the UE may detect control informa-
tion belonging to the carrier M in the EPDCCH physical
resource set n, and the UE may detect control information
belonging to the carrier M+2 in the EPDCCH physical
resource set n+1.

[0157] Inaddition, because the EPDCCH physical resource
sets n and n+1 do not overlap in physical space, when the UE
detects control information in the EPDCCH physical
resource set n, it is impossible that the control information
belonging to the carrier M is mistaken for that belonging to
the carrier M+2; similarly, when the UE detects control infor-
mation in the EPDCCH physical resource set n+1, it is also
impossible that the control information belonging to the car-
rier M is mistaken for that belonging to the carrier M+2. In
this case, a dynamic indication of a CIF field is unnecessary.
The base station only needs to configure a static indication,
that is, when detecting control information in the EPDCCH
physical resource set n, the UE regards, by default, the control
information as corresponding to the carrier M, and when
detecting control signaling in the EPDCCH physical resource
set n+1, the UE regards, by default, the control signaling as
corresponding to the carrier M+2.

Embodiment 4

[0158] FIG. 5A shows a method for transmitting control
information according to an embodiment of the present
invention. As shown in FIG. 5A, the method for transmitting
control information in this embodiment is described as fol-
lows:

[0159] 501: A UE receives control information, which is
sent by a base station by using an EPDCCH physical resource
set, where before the base station sends the control informa-
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tion, the base station determines, according to a mapping rule,
a physical resource for sending the control information.
[0160] 502: The UE determines, according to the mapping
rule, a carrier to which the control information is applied,
[0161] where a carrier bearing the control information is
the same as or different from the carrier to which the control
information is applied, and the mapping rule is a correspon-
dence between a carrier and a physical resource.

[0162] Thatis, when preparing to send the control informa-
tion by selecting the EPDCCH physical resource set, the base
station determines, from the EPDCCH physical resource set
according to the mapping rule, the physical resource for send-
ing the control information.

[0163] The foregoing physical resource may include: an
EPDCCH-PRB-SET, a PRB Pair in an EPDCCH-PRB-SET,
an ECCE in an EPDCCH-PRB-SET, an EREG in an EPD-
CCH-PRB-SET, or an AP in an EPDCCH-PRB-SET. The
physical resource is an EPDCCH-related resource, and this
embodiment is only exemplary.

[0164] For example, the mapping rule may be a rule which
is received by the UE and configured and sent by the base
station.

[0165] In an actual application, the mapping rule may also
be a rule which is predefined and known to both the base
station and the UE. For example, the mapping rule is a rule
known to both the base station and the UE which is defined in
a current LTE-A standard.

[0166] The following briefly describes the foregoing map-
ping rule.
[0167] It can be understood that the mapping rule may

include: a rule of a correspondence between an EPDCCH
physical resource set and a carrier established by using an
EPDCCH physical resource set as a unit;

[0168] orthe mapping rule may include: a rule of establish-
ing a correspondence between an ECCE and the carrier by
using an ECCE in the EPDCCH physical resource set as an
element;

[0169] orarule of establishing a correspondence between a
PRB Pair and the carrier by using a PRB Pair in the EPDCCH
physical resource set as an element;

[0170] or a rule of establishing a correspondence between
an EREG and the carrier by using an EREG in the EPDCCH
physical resource set as an element;

[0171] or a rule of establishing a correspondence between
an AP and the carrier by using an AP in the EPDCCH physical
resource set as an element.

[0172] Ina possible application scenario, the mapping rule
may be: sorting EPDCCH physical resource sets, sorting
carriers, and establishing a correspondence between the
sorted EPDCCH physical resource sets and the sorted carri-
ers.

[0173] For example, the sorting EPDCCH physical
resource sets may be sorting the EPDCCH physical resource
sets according to IDs of the EPDCCH physical resource sets.
In addition, the sorting carriers may be sorting the carriers
according to IDs of the carriers. Certainly, in another embodi-
ment, the sorting may also be performed in another manner.
This embodiment is only exemplary, and does not limit the
sorting manner.

[0174] In another possible application scenario, the map-
ping rule may be: grouping ECCEs in the EPDCCH physical
resource set, sorting carriers, and establishing a correspon-
dence between the grouped ECCEs and the sorted carriers.
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[0175] Forexample, the number ofthe carriers is divided by
index values of the ECCEs when the ECCEs in the EPDCCH
physical resource sets are grouped, to obtain remainders, and
ECCEs with a same operation result are grouped into a group;
and a correspondence is established between the group and a
carrier which has a same sequence number as the operation
result after the carriers are sorted. Certainly, there may be a
plurality of manners for sorting the carriers, and there may
also be a plurality of manners for grouping the ECCEs in the
EPDCCH physical resource set. The mapping rule in this
embodiment is only exemplary.

[0176] Based on the foregoing, according to the method for
transmitting control information in this embodiment, when
receiving control information, a UE may determine, accord-
ing a mapping rule, a carrier to which the control information
is applied, where a carrier bearing the control information is
the same as or different from the carrier to which the control
information is applied. In this way, when an EPDCCH physi-
cal resource is used, cross-carrier scheduling can be also
implemented, thereby solving problems of large control
information overheads and resource waste caused by lack of
configuration of an EPDCCH which can support cross-carrier
scheduling in an LTE system in the prior art.

Embodiment 5

[0177] FIG. 5B shows a method for transmitting control
information according to an embodiment of the present
invention. As shown in FIG. 5B, the method for transmitting
control information in this embodiment is described as fol-
lows:

[0178] 511: A UE receives a mapping rule, which is sent by
a base station and established by the base station when an
EPDCCH physical resource set is configured; or a UE
receives a mapping rule, which is sent by a base station and
established by the base station when a carrier is configured,
[0179] where the mapping rule may be a correspondence
between a carrier and a physical resource.

[0180] 512: The UE receives control information, which is
sent by the base station by using the EPDCCH physical
resource set, where before the base station sends the control
information, the base station determines, according to the
mapping rule, a physical resource for sending the control
information.

[0181] 513: The UE determines, according to the mapping
rule, a carrier to which the control information is applied,
[0182] where a carrier bearing the control information is
the same as or different from the carrier to which the control
information is applied.

[0183] As can be known from the foregoing embodiment,
according to the method for transmitting control information
in this embodiment, a base station pre-configures a mapping
rule to be delivered to a UE, and then sends control informa-
tion to the UE by using an EPDCCH physical resource set,
where a physical resource for sending the control information
is determined according to the mapping rule, so that the UE
determines, according to the mapping rule of a correspon-
dence between an EPDCCH physical resource set and a car-
rier, the carrier to which the control information is applied,
where the carrier to which the control information is applied
is the same as or different from a carrier bearing the control
information, thereby solving problems of large control infor-
mation overheads and resource waste caused by lack of con-
figuration of an EPDCCH which can support cross-carrier
scheduling in an LTE system in the prior art.
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Embodiment 6

[0184] FIG. 6 shows a method for transmitting control
information according to an embodiment of the present
invention. As shown in FIG. 6, the method for transmitting
control information in this embodiment is described as fol-
lows:

[0185] 601: A UE receives control information sent by a
base station, where the control information is sent to the UE
by the base station by using an EPDCCH physical resource
set in combination with at least one piece of indication infor-
mation.

[0186] 602: The UE determines, according to the at least
one piece of indication information, a carrier to which the
control information is applied,

[0187] where a carrier bearing the control information is
the same as or different from the carrier to which the control
information is applied.

[0188] For example, the indication information may be a
carrier indicator field, for example, a CIF. In addition, in
practice, the indication information may include an identifier
of at least one carrier to which the control information is
applied.

[0189] Therefore, according to the method for transmitting
control information in this embodiment, cross-carrier sched-
uling can be implemented in an EPDCCH, thereby solving
problems oflarge control information overheads and resource
waste in the prior art.

Embodiment 7

[0190] According to another aspect of the present inven-
tion, an embodiment of the present invention further provides
a base station. The base station includes a sending unit.
[0191] The sending unit is configured to send control infor-
mation to auser equipment UE by using an enhanced physical
downlink control channel EPDCCH physical resource set,
wherein the base station determines, according to a mapping
rule, a physical resource for sending the control information,
so that the UE determines, according to the mapping rule, a
carrier to which the control information is applied,

[0192] where a carrier bearing the control information is
the same as or different from the carrier to which the control
information is applied, and the mapping rule is a correspon-
dence between a carrier and a physical resource.

[0193] Particularly, before the sending unit sends the con-
trol information, the base station may further configure the
foregoing mapping rule and send the foregoing mapping rule
to the UE by using the sending unit.

[0194] Alternatively, in another application scenario, the
mapping rule is a rule which is predefined and known to both
the base station and the UE.

[0195] As shown in FIG. 7, FIG. 7 shows a schematic
structural diagram of a base station according to an embodi-
ment of the present invention. The base station in this embodi-
ment further includes a mapping rule establishing unit 71 and
a sending unit 72.

[0196] The mapping rule establishing unit 71 is configured
to establish a mapping rule when an EPDCCH physical
resource set is configured, or configured to establish a map-
ping rule when a carrier is configured;

[0197] the sending unit 72 is configured to send the map-
ping rule established by the mapping rule establishing unit to
the UE; and
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[0198] the sending unit 72 is further configured to send
control information to a user equipment UE by using an
enhanced physical downlink control channel EPDCCH
physical resource set, wherein the base station determines,
according to the mapping rule, a physical resource for send-
ing the control information, so that the UE determines,
according to the mapping rule, a carrier to which the control
information is applied.

[0199] Particularly, a carrier bearing the control informa-
tion is the same as or different from the carrier to which the
control information is applied, and the mapping rule is a
correspondence between a carrier and a physical resource.
[0200] For example, the physical resource may include: an
EPDCCH-PRB-SET, a PRB Pair in an EPDCCH-PRB-SET,
an ECCE in an EPDCCH-PRB-SET, an EREG in an EPD-
CCH-PRB-SET, or an AP in an EPDCCH-PRB-SET. The
physical resource is an EPDCCH-related resource, and this
embodiment is only exemplary.

[0201] It can be understood that the mapping rule may
include: a rule of a correspondence between an EPDCCH
physical resource set and a carrier established by using an
EPDCCH physical resource set as a unit;

[0202] orthe mapping rule may include: a rule of establish-
ing a correspondence between an ECCE and the carrier by
using an ECCE in the EPDCCH physical resource set as an
element;

[0203] orarule of establishing a correspondence between a
PRB Pair and the carrier by using a PRB Pair in the EPDCCH
physical resource set as an element;

[0204] or a rule of establishing a correspondence between
an EREG and the carrier by using an EREG in the EPDCCH
physical resource set as an element;

[0205] or a rule of establishing a correspondence between
an AP and the carrier by using an AP in the EPDCCH physical
resource set as an element.

[0206] Ina possible application scenario, the mapping rule
may be: sorting EPDCCH physical resource sets, sorting
carriers, and establishing a correspondence between the
sorted EPDCCH physical resource sets and the sorted carri-
ers.

[0207] For example, the sorting EPDCCH physical
resource sets may be sorting the EPDCCH physical resource
sets according to IDs of the EPDCCH physical resource sets.
In addition, the sorting carriers may be sorting the carriers
according to IDs of the carriers. Certainly, in another embodi-
ment, the sorting may be further performed in another man-
ner. This embodiment is only exemplary, and does not limit
the sorting manner.

[0208] In another possible application scenario, the map-
ping rule may be: grouping ECCEs in the EPDCCH physical
resource set, sorting carriers, and establishing a correspon-
dence between the grouped ECCEs and the sorted carriers.
[0209] Forexample, the number ofthe carriers is divided by
index values of the ECCEs when the ECCEs in the EPDCCH
physical resource sets are grouped, to obtain remainders, and
ECCEs with a same operation result are grouped into a group;
and a correspondence is established between the group and a
carrier which has a same sequence number as the operation
result after the carriers are sorted. Certainly, there may be a
plurality of manners for sorting the carriers, and there may
also be a plurality of manners for grouping the ECCEs in the
EPDCCH physical resource set. The mapping rule in this
embodiment is only exemplary.
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[0210] The foregoing base station can configure an EPD-
CCH, so as to implement cross-carrier scheduling by using
the EPDCCH, thereby solving problems of large control
information overheads and resource waste in the prior art.

[0211] In an actual application, the base station may
include a processor and a memory, where the processor is
configured to perform the functions implemented by the fore-
going sending unit; further, the processor is further config-
ured to perform the functions implemented by the foregoing
mapping rule establishing unit; and the memory is configured
to store the mapping rule.

[0212] For example, the processor is configured to send
control information to a user equipment UE by using an
enhanced physical downlink control channel EPDCCH
physical resource set, wherein the base station determines,
according to the mapping rule, a physical resource for send-
ing the control information, so that the UE determines,
according to the mapping rule, a carrier to which the control
information is applied.

[0213] Particularly, a carrier bearing the control informa-
tion is the same as or different from the carrier to which the
control information is applied, and the mapping rule is a
correspondence between a carrier and a physical resource.

[0214] Thatis, when preparing to send the control informa-
tion by using the EPDCCH physical resource set, the proces-
sor determines, from the EPDCCH physical resource set
according to the mapping rule, the physical resource for send-
ing the control information, and then sends the control infor-
mation to the UE.

[0215] In a exemplary implementation scenario, the pro-
cessor is further configured to establish the mapping rule
when the EPDCCH physical resource set is configured; or
configured to establish the mapping rule when the carrier is
configured.

[0216] Further, the processor sends the established map-
ping rule to the UE.

[0217] The foregoing base station can configure an EPD-
CCH, so as to implement cross-carrier scheduling by using
the EPDCCH, thereby solving problems of large control
information overheads and resource waste in the prior art.

Embodiment 8

[0218] According to another aspect of the present inven-
tion, an embodiment of the present invention further provides
abase station. The base station includes a sending unit, where
the sending unit is configured to send a control information to
a UE by using an EPDCCH physical resource set in combi-
nation with at least one piece of indication information, so
that the UE determines, according to the at least one piece of
indication information, a carrier to which the control infor-
mation is applied, where a carrier bearing the control infor-
mation is the same as or different from the carrier to which the
control information is applied.

[0219] For example, the indication information may be a
carrier indicator field, for example, a CIF. Certainly, in an
actual application, the indication information may include an
identifier of at least one carrier to which the control informa-
tion is applied.

[0220] The base station in this embodiment can configure
an EPDCCH, so as to implement cross-carrier scheduling by
using the EPDCCH, thereby solving problems of large con-
trol information overheads and resource waste in the prior art.
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[0221] In an actual application, the base station may
include a processor, where the processor is configured to
perform the functions implemented by the foregoing sending
unit.

[0222] For example, the processor may be configured to
send a control information to a UE by using an EPDCCH
physical resource set in combination with at least one piece of
indication information, so that the UE determines, according
to the at least one piece of indication information, a carrier to
which the control information is applied, where a carrier
bearing the control information is the same as or different
from the carrier to which the control information is applied.

Embodiment 9

[0223] According to another aspect of the present inven-
tion, an embodiment of the present invention further provides
a user equipment. As shown in FIG. 8, the user equipment
includes a receiving unit 81 and a determining unit 82.
[0224] The receiving unit 81 receives control information,
which is sent by a base station by using an enhanced physical
downlink control channel EPDCCH physical resource set,
where before the base station sends the control information,
the base station determines, according to a mapping rule, a
physical resource for sending the control information; and
[0225] the determining unit 82 is configured to determine,
according to the mapping rule, a carrier to which the control
information is applied,

[0226] where a carrier bearing the control information is
the same as or different from the carrier to which the control
information is applied, and the mapping rule is a correspon-
dence between a carrier and a physical resource.

[0227] For example, the mapping rule may be a rule which
is received by the receiving unit 81 and configured and sent by
the base station;

[0228] orthe mapping rule is a rule which is predefined and
known to both the base station and the UE.

[0229] In an optional application scenario, the receiving
unit 81 is further configured to:

[0230] receive the mapping rule, which is sent by the base
station and established by the base station when the EPDCCH
physical resource set is configured;

[0231] or

[0232] receive the mapping rule, which is sent by the base
station and established by the base station when the carrier is
configured.

[0233] For the mapping rule, reference may be made to the
description in other embodiments.

[0234] The user equipment in this embodiment can imple-
ment cross-carrier scheduling in an EPDCCH, thereby solv-
ing problems of large control information overheads and
resource waste in the prior art.

[0235] In an actual application, the user equipment may
include a processor and a memory, where the processor is
configured to perform the functions implemented by the
receiving unit 81 and the determining unit 82, and the
memory is configured to store the mapping rule.

[0236] For example, the processor of the user equipment
may be configured to receive control information, which is
sent by a base station by using an EPDCCH physical resource
set, where before the base station sends the control informa-
tion, the base station determines, according to a mapping rule,
aphysical resource for sending the control information; and is
configured to determine, according to the mapping rule, a
carrier to which the control information is applied.
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[0237] A carrier bearing the control information is the same
as or different from the carrier to which the control informa-
tion is applied, and the mapping rule is a correspondence
between a carrier and a physical resource.

Embodiment 10

[0238] According to another aspect of the present inven-
tion, an embodiment of the present invention further provides
a user equipment. As shown in FIG. 8, the user equipment
includes a receiving unit 81 and a determining unit 82.
[0239] The receiving unit 81 is configured to receive con-
trol information sent by a base station, where the control
information is sent to the user equipment UE by the base
station by using an enhanced physical downlink control chan-
nel EPDCCH physical resource set in combination with at
least one piece of indication information; and

[0240] the determining unit 82 is configured to determine,
according to the at least one piece of indication information,
a carrier to which the control information is applied,

[0241] where a carrier bearing the control information is
the same as or different from the carrier to which the control
information is applied.

[0242] For example, the indication information may be a
carrier indicator field, for example, a CIF. In an actual appli-
cation, the indication information may include an identifier of
atleast one carrier to which the control information is applied.
[0243] The user equipment in this embodiment can imple-
ment cross-carrier scheduling in an EPDCCH, thereby solv-
ing problems of large control information overheads and
resource waste in the prior art.

[0244] It should be noted that the base station in this
embodiment is a broad concept. The base station may be a
base transceiver station, a base station controller, a NodeB, an
eNodeB, a radio network controller (RNC), or the like. The
base station is not limited in this embodiment and is set
according to an actual requirement. In addition, the foregoing
processor may be a central processing unit (CPU).

[0245] It should be noted that in the foregoing embodi-
ments of the user equipment and the base station, division of
the functional modules is only exemplary, and in an actual
application, the foregoing functions may be assigned to and
implemented by different functional units according to
requirements, for example, a configuration requirement on
related hardware or convenience for implementation of soft-
ware, that is, the inner structures of the user equipment and
the base station are divided into different functional units, so
as to complete all or a part of the functions in the foregoing
description. In addition, in an actual application, correspond-
ing functional units in the embodiments may be implemented
by corresponding hardware, or may be implemented by cor-
responding hardware executing corresponding software. For
example, the foregoing sending unit may be hardware, for
example, a transmitter, having the functions of the foregoing
sending unit, or may be an ordinary processor or other hard-
ware devices capable of executing a corresponding computer
program to complete the foregoing functions. For another
example, the foregoing determining unit may be hardware,
for example, a processor, having the functions of the deter-
mining unit, or may be other hardware devices capable of
executing a corresponding computer program to complete the
foregoing functions. For another example, the foregoing
receiving unit may be hardware, for example, a receiver,
having the functions of the foregoing receiving unit, or may
be an ordinary processor or other hardware devices capable of
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executing a corresponding computer program to complete the
foregoing functions (the foregoing description principle is
applicable to all the embodiments provided by this specifica-
tion).

[0246] Persons of ordinary skill in the art may understand
that all or a part of the steps of the method embodiments may
be implemented by a program instructing relevant hardware.
The program may be stored in a computer readable storage
medium. When the program runs, the steps of the method
embodiments are performed. The foregoing storage medium
includes: any medium that can store program code, such as a
ROM, a RAM, a magnetic disk, or an optical disc.

[0247] Finally, it should be noted that the foregoing
embodiments are merely intended for describing the techni-
cal solutions of the present invention other than limiting the
present invention. Although the present invention is described
in detail with reference to the foregoing embodiments, per-
sons of ordinary skill in the art should understand that they
may still make modifications to the technical solutions
described in the foregoing embodiments or make equivalent
replacements to a part or all of the technical features thereof.
Such modifications or replacements do not cause the essence
of corresponding technical solutions to depart from the scope
of the technical solutions of the embodiments of the present
invention.

What is claimed is:

1. A method for transmitting control information, compris-

ing:

determining, according to a mapping rule by a base station,
aphysical resource from an enhanced physical downlink
control channel (EPDCCH) physical resource set,
wherein, the mapping rule is a correspondence between
a carrier and a physical resource;

sending, by the base station, control information to a user
equipment (UE) by using the physical resource, so that
the UE determines, according to the mapping rule, a
carrier to which the control information is applied,

wherein a carrier which the control information is beared is
the same as or different from the carrier to which the
control information is applied.

2. The method according to claim 1, wherein

the physical resource comprises the EPDCCH physical
resource set EPDCCH-PRB-SET.

3. The method according to claim 1, wherein the mapping

rule comprises:

a rule of a correspondence between an EPDCCH physical
resource set and a carrier established by using an EPD-
CCH physical resource set as a unit; or

a rule of a correspondence between an enhanced control
channel element (ECCE) and a carrier established by
using an ECCE in the EPDCCH physical resource set as
an element; or

a rule of a correspondence between a physical resource
block pair (PRB Pair) and a carrier established by using
a PRB Pair in the EPDCCH physical resource set as an
element; or

a rule of a correspondence between an enhanced resource
element group (EREG) and a carrier established by
using an EREG in the EPDCCH physical resource set as
an element; or

a rule of a correspondence between an antenna port (AP)
and a carrier established by using an AP in the EPDCCH
physical resource set as an element.
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4. The method according to claim 1, wherein

the mapping rule is configured and sent to the UE by the

base station.

5. The method according to claim 1, wherein

the mapping rule is a rule which is predefined and known to

both the base station and the UE.

6. The method according to claim 1, before the sending, by
the base station, control information to a UE by using the
physical resource, further comprising:

establishing, by the base station, the mapping rule when

configuring the EPDCCH physical resource set, and
sending the mapping rule to the UE.

7. The method according to claim 1, before the sending, by
the base station, control information to a UE by using the
physical resource, further comprising:

establishing, by the base station, the mapping rule when

configuring the carrier, and sending the mapping rule to
the UE.

8. The method according to claim 3, wherein the rule of a
correspondence between an EPDCCH physical resource set
and a carrier established by using an EPDCCH physical
resource set as a unit comprises:

sorting EPDCCH physical resource sets, sorting carriers,

and establishing a correspondence between the sorted
EPDCCH physical resource sets and the sorted carriers.

9. The method according to claim 8, wherein the sorting
EPDCCH physical resource sets is specifically:

sorting the EPDCCH physical resource sets according to

1Ds of the EPDCCH physical resource sets.

10. The method according to claim 8, wherein the sorting
carriers is specifically:

sorting the carriers according to IDs of the carriers.

11. The method according to claim 3, wherein the rule of a
correspondence between an ECCE and a carrier established
by using an ECCE in the EPDCCH physical resource set as an
element comprises:

grouping ECCEs in the EPDCCH physical resource set,

sorting carriers, and establishing a correspondence
between the grouped ECCEs and the sorted carriers.

12. The method according to claim 11, wherein the group-
ing ECCEs in the EPDCCH physical resource set, sorting
carriers, and establishing a correspondence between the
grouped ECCEs and the sorted carriers is specifically:

dividing the number of the carriers by index values of the

ECCEs when the ECCEs in the EPDCCH physical
resource sets are grouped, to obtain remainders, and
grouping ECCEs with a same operation result into a
group; and establishing a correspondence between the
group and a carrier which has a same sequence number
as the operation result after the carriers are sorted.

13. A method for transmitting control information, com-
prising:

receiving, by a user equipment UE, control information,

which is sent by a base station by using a physical
resource which is determined by the base station accord-
ing to a mapping rule from an enhanced physical down-
link control channel (EPDCCH) physical resource set,
wherein the mapping rule is a correspondence between a
carrier and a physical resource; and

determining, by the UE according to the mapping rule, a

carrier to which the control information is applied,
wherein a carrier which the control information is beared

the control information is the same as or different from

the carrier to which the control information is applied.
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14. The method according to claim 13, wherein

the physical resource comprises the EPDCCH physical
resource set EPDCCH-PRB-SET.

15. The method according to claim 13, wherein the map-

ping rule comprises:

a rule of a correspondence between an EPDCCH physical
resource set and a carrier established by using an EPD-
CCH physical resource set as a unit; or

a rule of a correspondence between an enhanced control
channel element (ECCE) and a carrier established by
using an ECCE in the EPDCCH physical resource set as
an element; or

a rule of a correspondence between a physical resource
block pair (PRB Pair) and a carrier established by using
a PRB Pair in the EPDCCH physical resource set as an
element; or

a rule of a correspondence between an enhanced resource
element group (EREG) and a carrier established by
using an EREG in the EPDCCH physical resource set as
an element; or

a rule of a correspondence between an antenna port (AP)
and a carrier established by using an AP in the EPDCCH
physical resource set as an element.

16. The method according to claim 13, wherein

the mapping rule is a rule which is received by the UE and
configured and sent by the base station;

or the mapping ruleis a rule which is predefined and known
to both the base station and the UE.

17. The method according to claim 13, before the receiv-
ing, by a UE, control information, which is sent by a base
station by using an EPDCCH physical resource set in the
physical resource, further comprising:

receiving, by the UE, the mapping rule, which is sent by the
base station and established by the base station when the
EPDCCH physical resource set is configured;
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or

receiving, by the UE, the mapping rule, which is sent by the

base station and established by the base station when the
carrier is configured.

18. A base station, comprising:

determining unit, configured to determine according to a
mapping rule by a base station, a physical resource from
an enhanced physical downlink control channel (EPD-
CCH) physical resource set, wherein, the mapping rule
is a correspondence between a carrier and a physical
resource;

a sending unit, configured to send control information to a
user equipment UE by using the physical resource, so
that the UE determines, according to the mapping rule, a
carrier to which the control information is applied,

wherein a carrier which the control information is beared is
the same as or different from the carrier to which the
control information is applied.

19. The base station according to claim 18, wherein the
mapping rule is configured by the base station and sent to the
UE by using the sending unit;

or

the mapping rule is a rule which is predefined and known to
both the base station and the UE.

20. The base station according to claim 18, further com-

prising:

a mapping rule establishing unit, configured to establish
the mapping rule when the EPDCCH physical resource
set is configured;

or configured to establish the mapping rule when the car-
rier is configured, wherein

correspondingly, the sending unit is configured to send the
mapping rule established by the mapping rule establish-
ing unit to the UE.
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