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METHOD, APPARATUS, AND DEVICE FOR TRANSMITTING

CONTROL CHANNEL

TECHNICAL FIELD

The present invention relates to the field of communications technologies, and in particular to

a method, an apparatus, and a device for transmitting a control channel.5

BACKGROUND

In a wireless communications system such as a long term evolution (Long Term Evolution,

LTE) system or a long term evolution advanced (Long Term Evolution Advanced, LTE-Advanced)

system, a downlink multiple access mode generally uses an orthogonal frequency division multiple

access (Orthogonal Frequency Division Multiple Access, OFDMA) mode. Downlink resources of a10

system are divided into orthogonal frequency division multiplexing (Orthogonal Frequency

Division Multiple, OFDM) symbols from the perspective of time, and are divided into subcarriers

from the perspective of frequency. In the LTE system, a complete physical downlink control

channel (Physical Downlink Control Channel, PDCCH) may be mapped to one or several control

channel elements (Control Channel Element, CCE). According to LTE Release 8/9/10, a PDCCH15

may be mapped to 1, 2, 4, or 8 CCEs, that is, a PDCCH is formed from 1, 2, 4, or 8 CCEs, which

respectively corresponds to an aggregation level 1, 2, 4, or 8 of the PDCCH; furthermore, each CCE

is formed from 9 resource element groups (Resource Element Group, REG), and a REG occupies 4

resource elements (Resource Element, RE).

In the LTE or LTE-Advanced system, a physical downlink control channel (Physical Downlink20

Control Channel, PDCCH) transmitted based on a manner of precoding is introduced, that is, an

enhanced physical downlink control channel (Enhanced Physical Downlink Control Channel,

ePDCCH). The ePDCCH allows that a user equipment (User Equipment, UE) is capable of carrying

out demodulation based on specific reference signals, that is, demodulation reference signals

(Demodulation Reference Signal, DMRS). The ePDCCH is transmitted in a region for transmitting25

a downlink data channel in a subframe, and frequency division can be performed for it and a

physical downlink shared channel (Physical Downlink Shared Channel, PDSCH). A base station

may send the ePDCCH on a unit physical resource block (Physical Resource Block, PRB) with a
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good channel condition according to channel status reported by a terminal. REs forming each PRB

can be divided into multiple enhanced resource element groups (Enhanced Resource Element Group,

eREG), and each eREG includes a specified number of REs.

In the prior art, although the ePDCCH is introduced and a manner of generating an eREG on a

PRB is given, a manner of generating an enhanced control channel element (Enhanced Control5

Channel Element, eCCE) according to an eREG so as to transmit an enhanced control channel such

as an ePDCCH through the eCCE is not given.

SUMMARY

Embodiments of the present invention provide a method, an apparatus, and a device for

transmitting a control channel, so as to implement generation of an eCCE according to an eREG,10

thereby transmitting an enhanced control channel through the eCCE.

To solve the technical problem described above, the embodiments of the present invention

disclose the following technical solutions:

In one aspect of the present invention, a method for transmitting a control channel is provided,

where the method includes:15

generating at least one enhanced control channel element eCCE; and

transmitting the control channel through the at least one eCCE; where:

a process of generating each eCCE specifically includes:

determining at least two physical resource block PRB pairs for transmitting the control

channel, where each PRB pair of the at least two PRB pairs is corresponding to multiple enhanced20

resource element groups eREGs and the multiple eREGs have eREG attribute information that is

not exactly the same; and

selecting an eREG from the multiple eREGs corresponding to each PRB pair, where the

selected eREGs have different eREG attribute information, and forming an eCCE with the selected

eREGs.25

In combination with the one aspect, in a first possible implementation manner, each eREG

among the multiple eREGs includes a specified number of resource elements REs, resource

elements REs included in each PRB pair are divided according to the specified number to obtain

multiple groups, and each group is corresponding to an eREG.

In combination with the one aspect or the first possible implementation manner, in a second30

possible implementation manner,

the eREG attribute information includes resource location information, and that the
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selected eREGs have different eREG attribute information refers to that the selected eREGs have

different resource location information; or

the eREG attribute information includes resource port number information, and that the

selected eREGs have different eREG attribute information refers to that the selected eREGs have

different resource port number information; or5

the eREG attribute information includes resource location information and resource port

number information, and that the selected eREGs have different eREG attribute information refers

to that the selected eREGs have different resource location information, or that the selected eREGs

have different resource port number information, or that the selected eREGs have different resource

location information and resource port number information.10

In combination with the second possible implementation manner, in a third possible

implementation manner, the eREG attribute information further includes the number of punches of

an RE; and

that the selected eREGs have different eREG attribute information further includes that

the selected eREGs have different numbers of punches.15

In combination with the one aspect, the first possible implementation manner, the second

possible implementation manner, or the third possible implementation manner, the method further

includes:

selecting at least two eCCEs from the generated eCCEs, where among eREGs of the at

least two eCCEs, eREGs belonging to a same PRB pair have different resource port number20

information; and

the transmitting the control channel through the at least one eCCE is specifically:

transmitting the control channel through the selected at least two eCCEs.

In another aspect of the present invention, an apparatus for transmitting a control channel is

provided, where the apparatus includes:25

a generation unit, configured to generate at least one enhanced control channel element

eCCE; and

a transmission unit, configured to transmit the control channel through the at least one

eCCE generated by the generation unit; where:

the generation unit is specifically configured to determine at least two physical resource30

block PRB pairs for transmitting the control channel when each eCCE is generated, where each

PRB pair of the at least two PRB pairs is corresponding to multiple enhanced resource element

groups eREGs and the multiple eREGs have eREG attribute information that is not exactly the same;

and select an eREG from the multiple eREGs corresponding to each PRB pair, where the selected
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eREGs have different eREG attribute information, and form an eCCE with the selected eREGs.

In combination with the another aspect, in a first possible implementation manner, each eREG

among the multiple eREGs includes a specified number of resource elements REs, resource

elements REs included in each PRB pair are divided according to the specified number to obtain

multiple groups, and each group is corresponding to an eREG.5

In combination with the another aspect or the first possible implementation manner, in a

second possible implementation manner,

the eREG attribute information includes resource location information, and that the

selected eREGs have different eREG attribute information refers to that the selected eREGs have

different resource location information; or10

the eREG attribute information includes resource port number information, and that the

selected eREGs have different eREG attribute information refers to that the selected eREGs have

different resource port number information; or

the eREG attribute information includes resource location information and resource port

number information, and that the selected eREGs have different eREG attribute information refers15

to that the selected eREGs have different resource location information, or that the selected eREGs

have different resource port number information, or that the selected eREGs have different resource

location information and resource port number information.

In combination with the second possible implementation manner, in a third possible

implementation manner, the the eREG attribute information further includes the number of punches20

of an RE; and

that the selected eREGs have different eREG attribute information further includes that

the selected eREGs have different numbers of punches.

In combination with the another aspect, the first possible implementation manner, the second

possible implementation manner, or the third possible implementation manner, the apparatus further25

includes:

a selection unit, configured to select at least two eCCEs from the eCCEs generated by

the generation unit, where among eREGs of the at least two eCCEs, eREGs belonging to a same

PRB pair have different resource port number information; and

the transmission unit is specifically configured to transmit the control channel through30

the at least two eCCEs selected by the selection unit.

In still another aspect of the present invention, a device for transmitting a control channel is

provided, where the device includes:

a processor, configured to generate at least one enhanced control channel element eCCE;
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and

a transmitter, configured to transmit the control channel through the at least one eCCE

generated by the processor; where:

the processor is specifically configured to determine at least two physical resource block

PRB pairs for transmitting the control channel when each eCCE is generated, where each PRB pair5

of the at least two PRB pairs is corresponding to multiple enhanced resource element groups eREGs

and the multiple eREGs have eREG attribute information that is not exactly the same; and select an

eREG from the multiple eREGs corresponding to each PRB pair, where the selected eREGs have

different eREG attribute information, and form an eCCE with the selected eREGs.

In combination with the still another aspect, in a first possible implementation manner, each10

eREG among the multiple eREGs includes a specified number of resource elements REs, resource

elements REs included in each PRB pair are divided according to the specified number to obtain

multiple groups, and each group is corresponding to an eREG.

In combination with the still another aspect or the first possible implementation manner, in a

second possible implementation manner,15

the eREG attribute information includes resource location information, and that the

selected eREGs have different eREG attribute information refers to that the selected eREGs have

different resource location information; or

the eREG attribute information includes resource port number information, and that the

selected eREGs have different eREG attribute information refers to that the selected eREGs have20

different resource port number information; or

the eREG attribute information includes resource location information and resource port

number information, and that the selected eREGs have different eREG attribute information refers

to that the selected eREGs have different resource location information, or that the selected eREGs

have different resource port number information, or that the selected eREGs have different resource25

location information and resource port number information.

In combination with the second possible implementation manner, in a third possible

implementation manner, the eREG attribute information further includes the number of punches of

an RE; and

that the selected eREGs have different eREG attribute information further includes that30

the selected eREGs have different numbers of punches.

In combination with the still another aspect, the first possible implementation manner, the

second possible implementation manner, or the third possible implementation manner, the processor

is further configured to select at least two eCCEs from the generated eCCEs, where among eREGs
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of the at least two eCCEs, eREGs belonging to a same PRB pair have different resource port

number information; and

the transmitter is specifically configured to transmit the control channel through the at

least two eCCEs selected by the processor.

In the embodiments of the present invention, at least one eCCE is generated and a control5

channel is transmitted through the at least one eCCE; when each eCCE is generated, at least two

PRB pairs for transmitting the control channel are determined, where each PRB pair of the at least

two PRB pairs is corresponding to multiple eREGs and the multiple eREGs have eREG attribute

information that is not exactly the same; an eREG is selected from the multiple eREGs

corresponding to each PRB pair, where the selected eREGs have different eREG attribute10

information; and an eCCE is formed from the selected eREGs. The embodiments of the present

invention are applied to implement generation of an eCCE according to an eREG, so as to transmit

an enhanced control channel through the eCCE; because the eREGs of the eCCE for transmitting

the enhanced control channel have different eREG attribute information, a feature of full frequency

diversity of the eCCE is ensured when these eREGs belong to different PRBs, a feature of full space15

diversity of the eCCE is ensured when these eREGs belong to different resource ports, and robust

performance of the eCCE is ensured when resource locations of RE resources included in these

eREGs are different.

BRIEF DESCRIPTION OF DRAWINGS

To illustrate the technical solutions in the embodiments of the present invention or in the prior20

art more clearly, the following briefly introduces the accompanying drawings required for

describing the embodiments or the prior art. Apparently, the accompanying drawings in the

following description show merely some embodiments of the present invention, and a person of

ordinary skill in the art may still derive other drawings from the accompanying drawings without

creative efforts.25

FIG. 1A is a flow chart of an embodiment of a method for transmitting a control channel

according to the present invention;

FIG. 1B is a schematic diagram of a PRB pair according to an embodiment of the present

invention;

FIG. 2A is a flow chart of another embodiment of a method for transmitting a control channel30

according to the present invention;

FIG. 2B is a schematic diagram of a manner of numbering eCCEs according to an embodiment
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of the present invention;

FIG. 3 is a block diagram of an embodiment of an apparatus for transmitting a control channel

according to the present invention;

FIG. 4 is a block diagram of another embodiment of an apparatus for transmitting a control

channel according to the present invention; and5

FIG. 5 is a block diagram of an embodiment of a device for transmitting a control channel

according to the present invention.

DESCRIPTION OF EMBODIMENTS

The following embodiments of the present invention provide a method, an apparatus, and a

device for transmitting a control channel.10

In order to make persons skill in the technical field better under the technical solutions in the

embodiments of the present invention, and make the objects, features, and advantages of the

embodiments of the present invention easier to understand, the following further describes the

technical solutions in the embodiments of the present invention in detail with reference to the

accompanying drawings.15

In a wireless communications system such as a long term evolution (Long Term Evolution,

LTE) system or a long term evolution advanced (Long Term Evolution Advanced, LTE-Advanced)

system, a downlink multiple access mode generally uses an orthogonal frequency division multiple

access (Orthogonal Frequency Division Multiple Access, OFDMA) mode. Downlink resources of a

system are divided into orthogonal frequency division multiplexing (Orthogonal Frequency20

Division Multiple, OFDM) symbols from the perspective of time, and are divided into subcarriers

from the perspective of frequency.

According to a standard of Release 8, 9 or 10 released by the LTE (LTE Release 8/9/10), a

normal downlink subframe contains two slots (slot), each slot has 7 or 6 OFDM symbols, and

therefore a normal downlink subframe contains 14 or 12 OFDM symbols totally. The LTE Release25

8/9/10 standard also defines a size of a resource block (Resource Block, RB), a resource block

includes 12 subcarriers in a frequency domain and has a half time length of a subframe (that is, a

slot) in a time domain, that is, it includes 7 or 6 OFDM symbols. On a subframe, a pair of resource

blocks of two slots is called a resource block pair (RB pair, RB pair). During actual sending, a

resource block pair used by a physical resource is also called a physical resource block pair30

(Physical RB pair, PRB pair), which is generally called a unit physical resource block. Therefore,

the PRB pair described in the embodiments of the present invention may be also called a PRB pair,
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a physical resource block, a unit physical resource block, or a physical resource block pair.

Various data borne on a subframe is organized to be mapped by dividing various physical

channels on physical time frequency resources of the subframe. The various physical channels are

approximately classified into two categories: control channels and traffic channels. Correspondingly,

data borne on a control channel may be called control data (which may generally be called control5

information), and data borne on a traffic channel may be called traffic data (which may generally be

called data). A fundamental purpose of sending a subframe is to transmit traffic data, and a function

of the control channel is to assist in transmission of the traffic data.

In the LTE system, a complete physical downlink control channel (Physical Downlink Control

Channel, PDCCH) may be mapped to one or several control channel elements (Control Channel10

Element, CCE). According to the LTE Release 8/9/10, a PDCCH may be mapped to 1, 2, 4, or 8

CCEs, that is, a PDCCH is formed from 1, 2, 4, or 8 CCEs, which respectively corresponds to an

aggregation level 1, 2, 4, or 8 of the PDCCH.

Due to introduction of technologies such as multi-user multiple input multiple output (Multiple

Input Multiple Output, MIMO) and coordinated multiple points (Coordinated Multiple Points,15

CoMP), a physical downlink control channel (Physical Downlink Control Channel, PDCCH)

transmitted based on a manner of precoding, that is, an enhanced physical downlink control channel

(Enhanced Physical Downlink Control Channel, ePDCCH), is introduced, and the ePDCCH

multiplexes part of resources of a physical downlink shared channel (Physical Downlink Shared

Channel, PDSCH). The ePDCCH allows that a user equipment (User Equipment, UE), like the20

PDSCH, is capable of carrying out demodulation based on specific reference signals, that is,

demodulation reference signals (Demodulation Reference Signal, DMRS). Control information

described in subsequent embodiments of the present invention mainly refers to the ePDCCH; each

ePDCCH may still be mapped to k logical units such as the CCE (which is defined as an eCCE in

the embodiments of the present invention), and at a terminal side, the UE may perform blind25

detection on eCCEs corresponding to different aggregation levels. Refer to definitions of the

aggregation levels in the PDCCH. An aggregation level of an ePDCCH may also be defined as L

(L=1, 2, 4, or 8 or the like). ePDCCHs corresponding to different aggregation levels may be

mapped to L eCCEs. That is, the L eCCEs form an ePDCCH, where each eCCE is formed from at

least one eREG.30

Refer to FIG. 1A, which is a flow chart of an embodiment of a method for transmitting a

control channel according to the present invention.

Step 101: Generate at least one eCCE.

Specifically, at least two PRB pairs for transmitting the control channel are determined when
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each eCCE is generated, where each PRB pair of the at least two PRB pairs is corresponding to

multiple eREGs and the multiple eREGs have eREG attribute information that is not exactly the

same; an eREG is selected from the multiple eREGs corresponding to each PRB pair, where the

selected eREGs have different eREG attribute information; and an eCCE is formed from the

selected eREGs. That the multiple eREGs have eREG attribute information that is not exactly the5

same may refer to that any two eREGs among the multiple eREGs have partially different attribute

information or completely different attribute information. Preferably, the selected eREGs have

completely different eREG attribute information.

Alternatively, each eREG among the multiple eREGs includes a specified number of resource

elements REs, resource elements REs included in each PRB pair are divided according to the10

specified number to obtain multiple groups, and each group is corresponding to an eREG.

Alternatively, in a possible implementation manner of this embodiment, the REs in each PRB pair

that are used to divide the eREGs may include all the REs of each PRB pair, or the REs in each

PRB pair that are used to divide the eREGs may include other optional REs among all the REs of

each PRB pair except a resource element to which reference signals and/or another control channel15

is mapped. The reference signals may include but are not limited to at least one of common

reference signals (Common Reference Signal, CRS), DMRSs, channel status information reference

signals (Channel Status Information Reference Signal, CSI-RS), and positioning reference signals

(Positioning Reference Signal, PRS). The another control channel may be specifically at least one

of a physical downlink control channel (Physical Downlink Control Channel, PDCCH), a physical20

control format indicator channel (Physical Control Format Indicator Channel, PCFICH), and a

physical hybrid ARQ indicator channel (Physical Hybrid ARQ Indicator Channel, PHICH). The

eREG attribute information includes at least one piece of the following information: resource

location information and resource port number information of RE resources included in the eREG.

Alternatively, the eREG attribute information includes resource location information, and that25

the selected eREGs have different eREG attribute information refers to that the selected eREGs

have different resource location information; or the eREG attribute information includes resource

port number information, and that the selected eREGs have different eREG attribute information

refers to that the selected eREGs have different resource port number information; or the eREG

attribute information includes resource location information and resource port number information,30

and that the selected eREGs have different eREG attribute information refers to that the selected

eREGs have different resource location information, or that the selected eREGs have different

resource port number information, or that the selected eREGs have different resource location

information and resource port number information.
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Alternatively, the eREG attribute information may further include the number of punches of an

RE, and that the selected eREGs have different eREG attribute information may further include that

the selected eREGs have different numbers of punches.

Refer to FIG. 1B, which is a schematic diagram of a PRB pair according to an embodiment of

the present invention. The PRB pair includes 168 REs, includes 12 subcarriers in a frequency5

domain, and includes 14 OFDM symbols in a time domain. Each small box represents an RE, and a

shadow with horizontal lines indicates an RE to which DMRSs are mapped. In this embodiment,

REs used to divide the eREGs are REs on the PRB pair except the RE to which the DMRSs are

mapped, that is, 144 REs totally.

In FIG. 1B, 144 REs except the REs to which the DMRSs are mapped are divided into 1610

eREGs, and each eREG includes 9 REs, where each RE has corresponding port number information

and resource location information. That is, an information formation manner of an RE represented

by each small box in FIG. 1B is X (Y, Z), where X indicates a number of an eREG, Y indicates port

number information, and Z indicates resource location information; the REs included in a same

eREG have the same port number information and resource location information, and different15

eREGs have port number information and resource location information that are not exactly the

same. For example, an eREG whose number is 1 and an eREG whose number is 2 have different

port number information (being A and B, respectively) and the same resource location information

(being 0 for the both). For another example, the eREG whose number is 1 and an eREG whose

number is 6 have different port number information (A and B) and different resource location20

information (being 0 and 1, respectively).

In combination with FIG. 1B, when it is determined in step 101 that totally four PRB pairs for

transmitting the control channel exist, each PRB pair among the four PRB pairs correspondingly

includes 16 eREGs shown in FIG. 1B.

Still in combination with FIG. 1B, it is assumed four PRB pairs exist, which are PRB pair 0,25

PRB pair 1, PRB pair 2, and PRB pair 3. When an eREG is selected from each of the four PRB

pairs to form an eCCE, preferably, the selected eREGs have completely different port number

information and resource location information. For example, eREGs forming an eCCE include: an

eREG which is selected from the PRB0 and whose number is 12 (marked as PRB0, port number D,

and location 2), an eREG which is selected from the PRB1 and whose number is 13 (marked as30

PRB1, port number A, and location 3), an eREG which is selected from the PRB2 and whose

number is 2 (marked as PRB2, port number B, and location 0), and an eREG which is selected from

the PRB3 and whose number is 7 (marked as PRB3, port number C, and location 1). It can be

learned that the eREGs forming the eCCE have completely different attribute information; that is,
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the eREGs belong to different PRBs, have different port numbers, and have different locations. The

example described above is an example in which four eREGs are selected from four PRBs to form

an eCCE. Similar to a selection manner of the example described above, eREGs with different

attribute information may be also selected from the four PRBs to generate several different eCCEs,

and details are not repeated herein.5

Furthermore, the former n (n is 1, 2, or 3) OFDM symbols on a PRB are generally used for

transmitting an existing PDCCH. Therefore, when REs forming an eREG overlap in location with

REs reserved for the PDCCH, the REs belonging to the PDCCH need to be removed from the REs

of the eREG. The number of the REs which are located at different resource locations and need to

be removed from the REs reserved for the PDCCH is the number of punches of the eREG. For10

example, it is assumed that the former three OFDM symbols on each PRB pair are reserved for the

PDCCH; for the four eREGs forming an eCCE in the above example, in the eREG whose number is

12 in the PRB0, the total number of REs which need to be removed from the former three OFDM

symbols in the PRB0 is 2; in the eREG whose number is 13 in the PRB1, the total number of REs

which need to be removed from the former three OFDM symbols in the PRB1 is 2; in the eREG15

whose number is 2 in the PRB2, the total number of REs which need to be removed from the

former three OFDM symbols in the PRB2 is 3; and in the eREG whose number is 7 in the PRB3,

the total number of REs which need to be removed from the former three OFDM symbols in the

PRB3 is 2. It can be learned that, the four eREGs forming an eCCE have the numbers of punches

that are not exactly the same (which may be marked as 2, 2, 3, and 2), and totally 9 REs are20

removed from the punched eCCE, so that it can be ensured that the eREGs included in different

eCCEs have the same RE length after being punched. For example, if the number of punches of

another eCCE is (2, 3, 2, and 2), 9 REs are also removed from the eCCE equivalently.

It should be noted that, FIG. 1B merely shows an example in which a PRB pair includes

eREGs, that is, the PRB pair includes 16 eREGs, and each eREG includes 9 REs. In an actual25

application, the PRB pair may also include another number of eREGs, for example, the PRB pair

includes 8 eREGs and each eREG includes 18 REs or the like, which is not limited in this

embodiment of the present invention.

Step 102: Transmit the control channel through the at least one generated eCCE.

The control channel that is determined to be transmitted in this embodiment of the present30

invention mainly refers to an ePDCCH. Multiple eCCEs may be generated according to step 101.

When the control channel is transmitted, according to the aggregation level of the control channel,

the control channel may be transmitted through 1, 2, 4, or 8 eCCEs. Correspondingly, a UE needs to

perform blind detection on the eCCEs for transmitting the control channel.
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As can be seen from the above embodiment, this embodiment implements generation of an

eCCE according to an eREG, so as to transmit an enhanced control channel through the eCCE;

according to the above mapping manner, a feature of full frequency diversity of an eCCE is ensured

when eREGs forming the eCCE belong to different PRBs, a feature of full space diversity of an

eCCE is ensured when eREGs forming the eCCE belong to different resource ports, and robust5

performance of an eCCE is ensured when resource locations of RE resources included in eREGs

forming the eCCE are different.

Refer to FIG. 2A, which is a flow chart of another embodiment of a method for transmitting a

control channel according to the present invention.

Step 201: Generate at least one eCCE.10

Specifically, at least two PRB pairs for transmitting the control channel are determined when

each eCCE is generated, where each PRB pair of the at least two PRB pairs is corresponding to

multiple eREGs and the multiple eREGs have eREG attribute information that is not exactly the

same; an eREG is selected from the multiple eREGs corresponding to each PRB pair, where the

selected eREGs have different eREG attribute information; and an eCCE is formed from the15

selected eREGs. That the multiple eREGs have eREG attribute information that is not exactly the

same may refer to that any two eREGs among the multiple eREGs have partially different attribute

information or completely different attribute information. Preferably, the selected eREGs have

completely different eREG attribute information.

Alternatively, each eREG among the multiple eREGs includes a specified number of resource20

elements REs, resource elements REs included in each PRB pair are divided according to the

specified number to obtain multiple groups, and each group is corresponding to an eREG.

Alternatively, in a possible implementation manner of this embodiment, the REs in each PRB pair

that are used to divide the eREGs may include all the REs of each PRB pair, or the REs in each

PRB pair that are used to divide the eREGs may include other optional REs among all the REs of25

each PRB pair except a resource element to which reference signals and/or another control channel

is mapped.

Alternatively, the eREG attribute information includes resource location information, and that

the selected eREGs have different eREG attribute information refers to that the selected eREGs

have different resource location information; or the eREG attribute information includes resource30

port number information, and that the selected eREGs have different eREG attribute information

refers to that the selected eREGs have different resource port number information; or the eREG

attribute information includes resource location information and resource port number information,

and that the selected eREGs have different eREG attribute information refers to that the selected
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eREGs have different resource location information, or that the selected eREGs have different

resource port number information, or that the selected eREGs have different resource location

information and resource port number information.

Alternatively, the eREG attribute information may further include the number of punches of an

RE, and that the selected eREGs have different eREG attribute information may further include that5

the selected eREGs have different numbers of punches.

In this embodiment, a process of selecting an eREG from each PRB pair to form an eCCE is

consistent with the description in the embodiment shown in FIG. 1, and therefore details are not

repeated herein.

Step 202: Select at least two eCCEs from the generated eCCEs, where among eREGs of the at10

least two eCCEs, eREGs belonging to a same PRB pair have different resource port number

information.

In this embodiment, when an aggregation level of the control channel is higher than 1, for

example, when the aggregation level is 2, two eCCEs are required to transmit the control channel.

FIG. 1B is still taken as an example. It is assumed that two eCCEs are marked as eCCE0 and15

eCCE1, respectively; it is assumed that four eREGs forming eCCE0 include (PRB0, port number D,

and location 2), (PRB1, port number A, and location 3), (PRB2, port number B, and location 0), and

(PRB3, port number C, and location 1), and four eREGs forming the eCCE1 include (PRB0, port

number A, and location 0), (PRB1, port number B, and location 1), (PRB2, port number C, and

location 2), and (PRB3, port number D, and location 3). Among the eREGs forming eCCE0 and the20

eREGs forming eCCE1, part of the eREGs belong to a same PRB pair. For example, both the eREG

(PRB0, port number D, and location 2) of eCCE0 and the eREG (PRB0, port number A, and

location 0) of eCCE1 belong to PRB0. It is required that the eREGs of different eCCEs have

different port numbers, where the eREGs belong to the same PRB pair, so as to ensure that the same

PRB at the aggregation level has good space diversity. For example, although both the eREG25

(PRB0, port number D, and location 2) of eCCE0 and the eREG (PRB0, port number A, and

location 0) of eCCE1 belong to PRB0, the eREGs have different port numbers, which are D and A.

To satisfy that the eREGs in different eCCEs have different port numbers, where the eREGs

belong to the same PRB pair, a manner of numbering the eCCEs shown in FIG. 2B can be used. In

FIG. 2B, each column represents an eCCE. It can be learned from FIG. 2B that when at least two30

neighboring eCCEs are selected from FIG. 2B according to the aggregation level (the maximum

aggregation level is 4 in FIG. 2B), eREGs in any neighboring eCCEs have different port numbers,

where the eREGs belong to a same PRB pair.

Step 203: Transmit the control channel through the selected at least two eCCEs.
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The control channel that is determined to be transmitted in this embodiment of the present

invention mainly refers to an ePDCCH.

The method embodiment is applied to implement generation of an eCCE according to an eREG,

so as to transmit an enhanced control channel through the eCCE; because the eREGs of the eCCE

for transmitting the enhanced control channel have different eREG attribute information, a feature5

of full frequency diversity of the eCCE is ensured when these eREGs belong to different PRBs, a

feature of full space diversity of the eCCE is ensured when these eREGs belong to different

resource ports, and robust performance of the eCCE is ensured when resource locations of RE

resources included in these eREGs are different.

It should be noted that, for brevity, the foregoing method embodiments are represented as a10

series of actions. However, persons skilled in the art should understand that the present application

is not limited to the order of the described actions, because according to the present invention, some

steps may adopt other order or occur simultaneously. It should be further understood by persons

skilled in the art that the described embodiments all belong to exemplary embodiments, and the

involved actions and modules are not necessarily required by the present application.15

In the foregoing embodiments, the description of each of the embodiments has different

focuses. For a part that is not described in detail in a certain embodiment, reference may be made to

relevant descriptions in other embodiments.

Corresponding to the embodiment of the method for transmitting a control channel according

to the present invention, the present invention further provides an embodiment of an apparatus for20

transmitting a control channel and an embodiment of a device for transmitting a control channel.

Refer to FIG. 3, which is a block diagram of an embodiment of an apparatus for transmitting a

control channel according to the present invention.

The apparatus includes: a generation unit 310 and a transmission unit 320, where:

the generation unit 310 is configured to generate at least one enhanced control channel25

element eCCE;

the transmission unit 320 is configured to transmit the control channel through the at

least one eCCE generated by the generation unit 310; and

the generation unit 310 is specifically configured to determine at least two physical resource

block PRB pairs for transmitting the control channel when each eCCE is generated, where each30

PRB pair of the at least two PRB pairs is corresponding to multiple enhanced resource element

groups eREGs and the multiple eREGs have eREG attribute information that is not exactly the same;

and select an eREG from the multiple eREGs corresponding to each PRB pair, where the selected

eREGs have different eREG attribute information, and form an eCCE with the selected eREGs.
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Alternatively, each eREG among the multiple eREGs includes a specified number of resource

elements REs, resource elements REs included in each PRB pair are divided according to the

specified number to obtain multiple groups, and each group is corresponding to an eREG.

Alternatively, the eREG attribute information includes resource location information, and that

the selected eREGs have different eREG attribute information refers to that the selected eREGs5

have different resource location information; or the eREG attribute information includes resource

port number information, and that the selected eREGs have different eREG attribute information

refers to that the selected eREGs have different resource port number information; or the eREG

attribute information includes resource location information and resource port number information,

and that the selected eREGs have different eREG attribute information refers to that the selected10

eREGs have different resource location information, or that the selected eREGs have different

resource port number information, or that the selected eREGs have different resource location

information and resource port number information.

Alternatively, the eREG attribute information may further include the number of punches of an

RE, and that the selected eREGs have different eREG attribute information may further include that15

the selected eREGs have different numbers of punches.

Refer to FIG. 4, which is a block diagram of an embodiment of an apparatus for transmitting a

control channel according to the present invention.

The apparatus includes: a generation unit 410, a selection unit 420, and a transmission unit 430,

where:20

the generation unit 410 is configured to generate at least one enhanced control channel

element eCCE;

the selection unit 420 is configured to select at least two eCCEs from the eCCEs

generated by the generation unit 410, where among eREGs of the at least two eCCEs, eREGs

belonging to a same PRB pair have different resource port number information; and25

the transmission unit 430 is configured to transmit the control channel through the at

least two eCCEs selected by the selection unit 420.

The generation unit 310 is specifically configured to determine at least two physical resource

block PRB pairs for transmitting the control channel when each eCCE is generated, where each

PRB pair of the at least two PRB pairs is corresponding to multiple enhanced resource element30

groups eREGs and the multiple eREGs have eREG attribute information that is not exactly the same;

and select an eREG from the multiple eREGs corresponding to each PRB pair, where the selected

eREGs have different eREG attribute information, and form an eCCE with the selected eREGs.

Alternatively, each eREG among the multiple eREGs includes a specified number of resource
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elements REs, resource elements REs included in each PRB pair are divided according to the

specified number to obtain multiple groups, and each group is corresponding to an eREG.

Alternatively, the eREG attribute information includes resource location information, and that

the selected eREGs have different eREG attribute information refers to that the selected eREGs

have different resource location information; or the eREG attribute information includes resource5

port number information, and that the selected eREGs have different eREG attribute information

refers to that the selected eREGs have different resource port number information; or the eREG

attribute information includes resource location information and resource port number information,

and that the selected eREGs have different eREG attribute information refers to that the selected

eREGs have different resource location information, or that the selected eREGs have different10

resource port number information, or that the selected eREGs have different resource location

information and resource port number information.

Alternatively, the eREG attribute information may further include the number of punches of an

RE, and that the selected eREGs have different eREG attribute information may further include that

the selected eREGs have different numbers of punches.15

Refer to FIG. 5, which is a block diagram of an embodiment of a device for transmitting a

control channel according to the present invention.

The device includes: a processor 510 and a transmitter 520, where:

the processor 510 is configured to generate at least one enhanced control channel

element eCCE; and20

the transmitter 520 is configured to transmit the control channel through the at least one eCCE

generated by the processor 510.

The processor 510 is specifically configured to determine at least two physical resource block

PRB pairs for transmitting the control channel when each eCCE is generated, where each PRB pair

of the at least two PRB pairs is corresponding to multiple enhanced resource element groups eREGs25

and the multiple eREGs have eREG attribute information that is not exactly the same; and select an

eREG from the multiple eREGs corresponding to each PRB pair, where the selected eREGs have

different eREG attribute information, and form an eCCE with the selected eREGs.

Alternatively, each eREG among the multiple eREGs includes a specified number of resource

elements REs, resource elements REs included in each PRB pair are divided according to the30

specified number to obtain multiple groups, and each group is corresponding to an eREG.

Alternatively, the eREG attribute information includes resource location information, and that

the selected eREGs have different eREG attribute information refers to that the selected eREGs

have different resource location information; or the eREG attribute information includes resource
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port number information, and that the selected eREGs have different eREG attribute information

refers to that the selected eREGs have different resource port number information; or the eREG

attribute information includes resource location information and resource port number information,

and that the selected eREGs have different eREG attribute information refers to that the selected

eREGs have different resource location information, or that the selected eREGs have different5

resource port number information, or that the selected eREGs have different resource location

information and resource port number information.

Alternatively, the eREG attribute information may further include the number of punches of an

RE, and that the selected eREGs have different eREG attribute information may further include that

the selected eREGs have different numbers of punches.10

As can be seen from the above embodiment, in this embodiment of the present invention, at

least one eCCE is generated and a control channel is transmitted through the at least one eCCE;

when each eCCE is generated, at least two PRB pairs for transmitting the control channel are

determined, where each PRB pair of the at least two PRB pairs is corresponding to multiple eREGs

and the multiple eREGs have eREG attribute information that is not exactly the same; an eREG is15

selected from the multiple eREGs corresponding to each PRB pair, where the selected eREGs have

different eREG attribute information; and an eCCE is formed from the selected eREGs. This

embodiment of the present invention is applied to implement generation of an eCCE according to

an eREG, so as to transmit an enhanced control channel through the eCCE; because the eREGs of

the eCCE for transmitting the enhanced control channel have different eREG attribute information,20

a feature of full frequency diversity of the eCCE is ensured when these eREGs belong to different

PRBs, a feature of full space diversity of the eCCE is ensured when these eREGs belong to different

resource ports, and robust performance of the eCCE is ensured when resource locations of RE

resources included in these eREGs are different.

The term "and/or" in the embodiments of the present invention indicates only an association25

between associated objects, and represents that three relationships may exist, for example, A and/or

B may represent the three cases: Only A exists, both A and B exist, and only B exists. In addition,

the character "/" in this document generally represents that the former and latter associated objects

are in an "or" relationship.

Persons skilled in the art may clearly understand that technologies in the embodiments of the30

present invention may be implemented using software plus a necessary universal hardware platform.

Based on such an understanding, the technical solutions in the embodiments of the present

invention essentially or the part contributing to the prior art may be implemented in the form of a

software product. The computer software product may be stored in a storage medium such as a
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ROM/RAM, a magnetic disk, or an optical disk, and include several instructions for instructing a

computer device (which may be a personal computer, a server, or a network device) to perform the

methods described in the embodiments of the present invention or in some parts of the

embodiments.

The embodiments in the specification are described in a progressive manner, and reference5

may be made between the same or similar parts of the embodiments. Every embodiment illustrates

in emphasis what is different from the other embodiments. In particular, for the system embodiment,

since it is basically similar to the method embodiments, the system embodiment is described simply,

and for related parts, reference may be made to a part of the descriptions of the method

embodiments.10

The above implementation manners of the present invention do not constitute a limitation to

the protection scope of the present invention. Any modification, equivalent replacement, and

improvement made within the spirit and principle of the present invention should fall within the

protection scope of the present invention.

15
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CLAIMS

What is claimed is:

1. A method for transmitting a control channel, comprising:

generating at least one enhanced control channel element eCCE; and

transmitting the control channel through the at least one eCCE; wherein:5

a process of generating each eCCE specifically comprises:

determining at least two physical resource block PRB pairs for transmitting the control channel,

wherein each PRB pair of the at least two PRB pairs is corresponding to multiple enhanced resource

element groups eREGs and the multiple eREGs have eREG attribute information that is not exactly

the same; and10

selecting an eREG from the multiple eREGs corresponding to each PRB pair, wherein the

selected eREGs have different eREG attribute information, and forming an eCCE with the selected

eREGs.

2. The method according to claim 1, wherein each eREG among the multiple eREGs comprises

a specified number of resource elements REs, resource elements REs comprised in each PRB pair15

are divided according to the specified number to obtain multiple groups, and each group is

corresponding to an eREG.

3. The method according to claim 1 or 2, wherein:

the eREG attribute information comprises resource location information, and that the selected

eREGs have different eREG attribute information refers to that the selected eREGs have different20

resource location information; or

the eREG attribute information comprises resource port number information, and that the

selected eREGs have different eREG attribute information refers to that the selected eREGs have

different resource port number information; or

the eREG attribute information comprises resource location information and resource port25

number information, and that the selected eREGs have different eREG attribute information refers

to that the selected eREGs have different resource location information, or that the selected eREGs

have different resource port number information, or that the selected eREGs have different resource

location information and resource port number information.

4. The method according to claim 3, wherein the eREG attribute information further comprises30

the number of punches of an RE; and

that the selected eREGs have different eREG attribute information further comprises that the
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selected eREGs have different numbers of punches.

5. The method according to any one of claims 1 to 4, further comprising:

selecting at least two eCCEs from the generated eCCEs, wherein among eREGs of the at least

two eCCEs, eREGs belonging to a same PRB pair have different resource port number information;

and5

the transmitting the control channel through the at least one eCCE is specifically transmitting

the control channel through the selected at least two eCCEs.

6. An apparatus for transmitting a control channel, comprising:

a generation unit, configured to generate at least one enhanced control channel element eCCE;

and10

a transmission unit, configured to transmit the control channel through the at least one eCCE

generated by the generation unit; wherein:

the generation unit is specifically configured to determine at least two physical resource block

PRB pairs for transmitting the control channel when each eCCE is generated, wherein each PRB

pair of the at least two PRB pairs is corresponding to multiple enhanced resource element groups15

eREGs and the multiple eREGs have eREG attribute information that is not exactly the same; and

select an eREG from the multiple eREGs corresponding to each PRB pair, wherein the selected

eREGs have different eREG attribute information, and form an eCCE with the selected eREGs.

7. The apparatus according to claim 6, wherein each eREG among the multiple eREGs

comprises a specified number of resource elements REs, resource elements REs comprised in each20

PRB pair are divided according to the specified number to obtain multiple groups, and each group is

corresponding to an eREG.

8. The apparatus according to claim 6 or 7, wherein:

the eREG attribute information comprises resource location information, and that the selected

eREGs have different eREG attribute information refers to that the selected eREGs have different25

resource location information; or

the eREG attribute information comprises resource port number information, and that the

selected eREGs have different eREG attribute information refers to that the selected eREGs have

different resource port number information; or

the eREG attribute information comprises resource location information and resource port30

number information, and that the selected eREGs have different eREG attribute information refers

to that the selected eREGs have different resource location information, or that the selected eREGs

have different resource port number information, or that the selected eREGs have different resource

location information and resource port number information.
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9. The apparatus according to claim 7, wherein:

the eREG attribute information further comprises the number of punches of an RE; and

that the selected eREGs have different eREG attribute information further comprises that the

selected eREGs have different numbers of punches.

10. The apparatus according to any one of claims 6 to 9, further comprising:5

a selection unit, configured to select at least two eCCEs from the eCCEs generated by the

generation unit, wherein among eREGs of the at least two eCCEs, eREGs belonging to a same PRB

pair have different resource port number information; and

the transmission unit is specifically configured to transmit the control channel through the at

least two eCCEs selected by the selection unit.10

11. A device for transmitting a control channel, comprising:

a processor, configured to generate at least one enhanced control channel element eCCE; and

a transmitter, configured to transmit the control channel through the at least one eCCE

generated by the processor; wherein:

the processor is specifically configured to determine at least two physical resource block PRB15

pairs for transmitting the control channel when each eCCE is generated, wherein each PRB pair of

the at least two PRB pairs is corresponding to multiple enhanced resource element groups eREGs

and the multiple eREGs have eREG attribute information that is not exactly the same; and select an

eREG from the multiple eREGs corresponding to each PRB pair, wherein the selected eREGs have

different eREG attribute information, and form an eCCE with the selected eREGs.20

12. The device according to claim 11, wherein each eREG among the multiple eREGs

comprises a specified number of resource elements REs, resource elements REs comprised in each

PRB pair are divided according to the specified number to obtain multiple groups, and each group is

corresponding to an eREG.

13. The device according to claim 11 or 12, wherein:25

the eREG attribute information comprises resource location information, and that the selected

eREGs have different eREG attribute information refers to that the selected eREGs have different

resource location information; or

the eREG attribute information comprises resource port number information, and that the

selected eREGs have different eREG attribute information refers to that the selected eREGs have30

different resource port number information; or

the eREG attribute information comprises resource location information and resource port

number information, and that the selected eREGs have different eREG attribute information refers

to that the selected eREGs have different resource location information, or that the selected eREGs



22

have different resource port number information, or that the selected eREGs have different resource

location information and resource port number information.

14. The device according to claim 13, wherein the eREG attribute information further

comprises the number of punches of an RE; and

that the selected eREGs have different eREG attribute information further comprises that the5

selected eREGs have different numbers of punches.

15. The device according to any one of claims 11 to 14, wherein:

the processor is further configured to select at least two eCCEs from the generated eCCEs,

wherein among eREGs of the at least two eCCEs, eREGs belonging to a same PRB pair have

different resource port number information; and10

the transmitter is specifically configured to transmit the control channel through the at least

two eCCEs selected by the processor.


