
CLAIMS 

What is claimed is: 

1. A method for allocating control channel candidates, comprising: 

determining K sets for transmitting a control channel, wherein each set in the K sets 

5 comprises at least one physical resource block pair, and K is an integer greater than 0; and 

allocating control channel candidates at each aggregation level to at least one set in the 

K sets according to the following factors: aggregation levels supported by the control channel, 

the number of control channel candidates corresponding to each aggregation level, the K sets 

for transmitting the control channel, and types of the setsv, which comprises: 

10 when K, is a positive integer, allocating all control channel candidates at the 

aggregation levels supported by the localised transmission mode to at least one of the K, 

sets: or 

when Kp is a positive integer, allocating all control channel candidates at the 

aggregation levels supported by the distributed transmission mode to at least one of the KL, 

15 sets: or 

when both K, and KD are positive integers, allocating all control channel candidates 

at each aggregation level in the aggregation levels supported by both the localised 

transmission mode and the distributed transmission mode to at least one of the K; sets and 

at least one of the Kv sets; 

20 wherein: the K sets for transmitting the control channel comprise one or both of a set of 

a localised transmission mode and a set of a distributed transmission mode, wherein the 

number of sets of the localised transmission mode is KL , and the number of sets of the 

distributed transmission mode is KD K, +_KD = K, and KL and KD are integers 

greater than or equal to 0; and 

25 the aggregation levels supported by the control channel comprise one or more of the 
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following levels: 

aggregation levels supported by the localised transmission mode, aggregation levels 

supported by the distributed transmission mode, and common aggregation levels supported 

by both the localised transmission mode and the distributed transmission mode. 

2. The method according to claim 1, wherein: the K sets for transmitting the control 

channel comprise one or both of a set of a localised transmission mode and a set of a 

is—£jr-[, and the number of sets of the distributed transmission mode is Kn [, K, [+ KD ~ 

K, and and ~f^~\ are integers greater than or equal to 0; and 

the aggregation levels supported by the control channel comprise one or more of the 

following levels: 

aggregation levels supported by the localised transmission mode, aggregation levels 

supported by the distributed transmission mode, and common aggregation levels supported 

by both the localised transmission mode and the distributed transmission mode. 

3. The method according to claim 2, wherein the allocating control channel candidates at 

each aggregation level to at least one set in the K sets comprises: 

allocating the control channel candidates at each aggregation level to at least one set in 

the K sets according to the aggregation levels supported by the control channel, the number 

of control channel candidates corresponding to each aggregation level, the K sets for 

transmitting the control channel, and the types of the sets. 

4. The method according to claim 3, wherein the allocating the control channel 

when K, is a positive integer, allocating all control channel candidates at the 
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when -fcp- is a positive integer, allocating all control channel candidates at the 

aggregation levels supported by the distributed transmission mode to at least one of the -K^-

sets; or 

transmission mode and the distributed transmission mode to at least one of the -Kj- sets and 

at least one of the sets. 

3-2. The method according to claim 41, wherein when both K, and KD are positive 

10 integers, the allocating all control channel candidates at each aggregation level in the 

aggregation levels supported by both the localised transmission mode and the distributed 

transmission mode to at least one of the K, sets and at least one of the Kn sets 

comprises: 

allocating at least one half of all control channel candidates at each first aggregation 

15 level in the aggregation levels supported by both the localised transmission mode and the 

distributed transmission mode to at least one of the KL sets; and 

allocating at least one half of all control channel candidates at each second aggregation 

level in the aggregation levels supported by both the localised transmission mode and the 

distributed transmission mode to at least one of the KD sets. 

20 63. The method according to claim §2, wherein: 

when the aggregation levels supported by both the localised transmission mode and the 

distributed transmission mode are 1, 2, 4, and 8, the first aggregation levels are 1 and 2, and 

the second aggregation levels are 4 and 8; and 

when the aggregation levels supported by both the localised transmission mode and the 

25 distributed transmission mode are 2, 4, 8, and 16, the first aggregation levels are 2 and 4, and 

the second aggregation levels are 8 and 16. 

14. The method according to claim §-2_or 63, wherein: 
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remaining control channel candidates at each aggregation level are allocated to different 

sets according to a predefined sequence of control channel sets and/or a position of a start set 

at the aggregation level. 

&5. The method according to claim 41, wherein all control channel candidates at an 

aggregation level supported by only the distributed transmission mode or the localised 

transmission mode are allocated to at least one set in the KD sets of the distributed 

transmission mode or in the K, sets of the localised transmission mode. 

96. The method according to claim &5, wherein allocating all control channel candidates 

at an aggregation level supported by only the distributed transmission mode or the localised 

10 transmission mode to at least one set in the KD sets of the distributed transmission mode or 

in the K, sets of the localised transmission mode comprises: 

determining, according to the number of sets used for the aggregation level in KD or 

K, sets, the number of control channel candidates allocated to each set in the KD or KL 

sets, at the aggregation level; or 

15 determining, according to a ratio of the number of physical resource blocks of each set 

in sets used for the aggregation level in Kn or K, sets, the number of control channel 

candidates allocated to each set in the KD or K, sets, at the aggregation level. 

4-07. The method according to claim 96, wherein the determining, according to a ratio of 

the number of physical resource blocks of each set in sets used for the aggregation level in 

20 KD or KL sets, the number of control channel candidates allocated to each set in the Kn 

or K, sets, at the aggregation level comprises: 

allocating ci control channel candidates to set si supporting an aggregation level L, 

wherein the number ci is indicated by ci 
CL x N, 

7=1 

, L is the aggregation level supported by 

only the distributed transmission mode or the localised transmission mode, C, is the 

67 



number of control channel candidates at the aggregation level L; si is a set supporting the 

aggregation level L, ci is the number of control channel candidates allocated to the set si, i GE 

[1, T] , and T is a positive integer; 

allocating remaining R control channel candidates to R sets according to a preset rule, 

7' 

5 wherein the number R is indicated by R = C,• - ̂  cj, 

and the preset rule comprises: allocating one control channel candidate to each set of the 

R sets according to a descending order of the number of physical resource block pairs 

included in each set. 

44-8. The method according to claim 41, wherein when both K, and Kn are positive 

10 integers, the allocating all control channel candidates at each aggregation level in the 

aggregation levels supported by both the localised transmission mode and the distributed 

transmission mode to at least one of the KL sets and at least one of the Kn sets, 

comprises: 

determining, according to a ratio between the numbers of sets used for the aggregation 

15 level in Kn and K, , the numbers of control channel candidates allocated to the KL and 

KD sets at each aggregation level; or 

determining, according to a ratio between the total numbers of physical resource blocks 

in sets used for the aggregation levels in KD and K, , the numbers of control channel 

candidates allocated to the KL and Kn sets at each aggregation level; or 

20 determining, according to a ratio of the number of physical resource blocks of each set 

in sets used for the aggregation level in KD and Ks , the number of control channel 

candidates allocated to each set in the K, and Kn sets at each aggregation level. 

4-29. The method according to claim 41, wherein: 

at each aggregation level, when the number of control channel candidates configured for 

25 the KL sets is greater than 1, the number of control channel candidates in each set is 

determined according to the number of physical resource blocks comprised in each set that 



can support the aggregation level in the K, sets or the number of sets that can support the 

aggregation level in the KL sets, wherein K, is greater than 1; or 

when the number of control channel candidates configured for the KD sets is greater 

than 1, the number of control channel candidates in each set is determined according to the 

number of physical resource blocks comprised in each set that can support the aggregation 

level in the KD sets or the number of sets that can support the aggregation level in the KD 

sets, wherein KD is greater than 1. 

4-310. The method according to claim 4-29, wherein when the number of control channel 

candidates configured for the K, or Kn sets is greater than 1, determining the number of 

control channel candidates in each set according to the number of physical resource blocks 

comprised in each set that can support the aggregation level in the KL or Kn sets 

comprises: 

allocating ci control channel candidates to set si supporting an aggregation level L, 

wherein the number ci is indicated by c/ = 
C,y.Ni ±», 

7=1 

, L is an aggregation level, CL is the 

number of control channel candidates at the aggregation level L; si is a set supporting the 

aggregation level L, ci is the number of control channel candidates allocated to the set si, i 6 

[1, T] , and T is a positive integer; 

allocating remaining R control channel candidates to R sets according to a preset rule, 

r 
wherein the number R is indicated by R = CL - ci, 

7=1 

and the preset rule comprises: allocating one control channel candidate to each set of the 

R sets according to a descending order of the number of physical resource block pairs 

included in each set. 

4411. An apparatus for allocating control channel candidates, comprising: 

a determining unit, configured to determine K sets for transmitting a control channel, 
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wherein each set in the K sets comprises at least one physical resource block pair, and K is an 

integer greater than 0; and 

an allocating unit, configured to allocate, according to the following factors: aggregation 

levels supported by the control channel, the number of control channel candidates 

5 corresponding to each aggregation level, the K sets for transmitting the control channel, and 

types of the sets, control channel candidates at each aggregation level to at least one set in the 

K sets determined by the determining unit:, wherein the allocating unit is configured to: 

allocate, when K, is a positive integer, all control channel candidates at the 

aggregation levels supported by the localised transmission mode to at least one of the K, 

10 sets: or 

allocate, when KD is a positive integer, all control channel candidates at the 

aggregation levels supported by the distributed transmission mode to at least one of the KD 

sets; or 

allocate, when both KL and KD are positive integers, all control channel candidates 

15 at each aggregation level in the aggregation levels supported by both the localised 

transmission mode and the distributed transmission mode to at least one of the K, sets and 

at least one of the KD sets; 

wherein: the K sets for transmitting the control channel comprise one or both of a set of 

a localised transmission mode and a set of a distributed transmission mode, wherein the 

20 number of sets of the localised transmission mode is KL . and the number of sets of the 

distributed transmission mode is KD ^_K, + KD = K, and K, and KY} are integers 

greater than or equal to 0; and 

the aggregation levels supported by the control channel comprise one or more of the 

following levels: 

25 aggregation levels supported by the localised transmission mode, aggregation levels 

supported by the distributed transmission mode, and common aggregation levels supported 

by both the localised transmission mode and the distributed transmission mode. 
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15. The apparatus according to claim 14, wherein: the K sets for transmitting the control 

is—£^-[, and the number of sets of the distributed transmission mode is 

K, and KL [ and KD [ arc integers greater than or equal to 0; and 

the aggregation levels supported by the control channel comprise one or more of the 

aggregation levels supported by the localised transmission mode, aggregation levels 

by both the localised transmission mode and the distributed transmission mode. 

16. The apparatus according to claim 15, wherein the allocating unit is configured to 

allocate the control channel candidates at each aggregation level to at least one set in the K 

sets according to the aggregation levels supported by the control channel, the number of 

transmitting the control channel, and the types of the sets. 

17. The apparatus according to claim 16, wherein the allocating unit is configured to: 

allocate, when is a positive integer, all control channel candidates at the 

aggregation levels supported by the localised transmission mode to at least one of the -Kj-

sets; or 

allocate, when is a positive integer, all control channel candidates at the 

aggregation levels supported by the distributed transmission mode to at least one of the KD 

sets; or 

at each aggregation level in the aggregation levels supported by both the localised 

at least one of the -fer sets. 
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4-812. The apparatus according to claim 4^11, wherein the allocating unit being 

configured to allocate all control channel candidates at each aggregation level in the 

aggregation levels supported by both the localised transmission mode and the distributed 

transmission mode to at least one of the Kf sets and at least one of the KD sets when both 

5 KL and KV) are positive integers, comprises: 

allocating at least one half of all control channel candidates at each first aggregation 

level in the aggregation levels supported by both the localised transmission mode and the 

distributed transmission mode to at least one of the KL sets; and 

allocating at least one half of all control channel candidates at each second aggregation 

10 level in the aggregation levels supported by both the localised transmission mode and the 

distributed transmission mode to at least one of the KD sets. 

4-913. The apparatus according to claim 4-812, wherein: 

when the aggregation levels supported by both the localised transmission mode and the 

distributed transmission mode are 1, 2, 4, and 8, the first aggregation levels are 1 and 2, and 

15 the second aggregation levels are 4 and 8; and 

when the aggregation levels supported by both the localised transmission mode and the 

distributed transmission mode are 2, 4, 8, and 16, the first aggregation levels are 2 and 4, and 

the second aggregation levels are 8 and 16. 

3014. The apparatus according to claim 4-8-12 or 4-913, wherein: 

20 remaining control channel candidates at each aggregation level are allocated to different 

sets according to a predefined sequence of control channel sets and/or a position of a start set 

at the aggregation level. 

24-15. The apparatus according to claim 4^711, wherein the allocating unit is configured 

to allocate all control channel candidates at an aggregation level supported by only the 

25 distributed transmission mode or the localised transmission mode to at least one set in the 

KD sets of the distributed transmission mode or the KL sets of the localised transmission 

mode. 

2216. The apparatus according to claim 24-25, wherein the allocating unit being 
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configured to allocate all control channel candidates at an aggregation level supported by 

only the distributed transmission mode or the localised transmission mode to at least one set 

in the KD sets of the distributed transmission mode or the K, sets of the localised 

transmission mode, comprises: 

5 determine, according to the number of sets used for the aggregation level in KD or 

K, sets, the number of control channel candidates allocated to each set in the Kn or KL 

sets, at the aggregation level; or 

determine, according to a ratio of the number of physical resource blocks of each set in 

sets used for the aggregation level in KD or K, sets, the number of control channel 

10 candidates allocated to each set in the KD or KL sets, at the aggregation level. 

2347. The apparatus according to claim 2216, wherein when the the number of control 

channel candidates allocated to each set in the KD or K, sets is determined according to a 

ratio of the number of physical resource blocks of each set in sets used for the aggregation 

level in KD or K, sets , the allocating unit is configured to: 

15 allocate ci control channel candidates to set si supporting an aggregation level L, 

20 

wherein the number ci is indicated by c, 

./=! 

, L is the aggregation level supported by 

only the distributed transmission mode or the localised transmission mode, CL is the 

number of control channel candidates at the aggregation level L; si is a set supporting the 

aggregation level L, ci is the number of control channel candidates allocated to the set si, i E. 

[1, T] , and T is a positive integer; 

allocate remaining R control channel candidates to R sets according to a preset rule, 

T 

wherein the number R is indicated by R = CL - cj, 
.H 

and the preset rule comprises: allocating one control channel candidate to each set of the 

R sets according to a descending order of the number of physical resource block pairs 
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included in each set. 

3418. The apparatus according to claim 4-711, wherein the allocating unit being 

configured to allocate all control channel candidates at each aggregation level in the 

aggregation levels supported by both the localised transmission mode and the distributed 

5 transmission mode to at least one of the K, sets and at least one of the Kn sets when both 

K, and Kn are positive integers, comprises: 

determining, according to a ratio between the numbers of sets used for the aggregation 

level in KD and K, , the numbers of control channel candidates allocated to the K, and 

KD sets, at each aggregation level; or 

10 determining, according to a ratio between the total numbers of physical resource blocks 

in sets used for the aggregation level in KD and Kf , the numbers of control channel 

candidates allocated to the KL and KD sets, at each aggregation level; or 

determining, according to a ratio of the number of physical resource blocks of each set 

in sets used for the aggregation level in KD and. KL , the number of control channel 

15 candidates allocated to each set in the Ks and Kn sets, at each aggregation level. 

2&19. The apparatus according to claim 4-711, wherein: 

at each aggregation level, when the number of control channel candidates configured for 

the K, sets is greater than 1, the allocating unit is configured to determine the number of 

control channel candidates in each set according to the number of physical resource blocks 

20 comprised in each set that can support the aggregation level in the Kh sets or the number of 

sets that can support the aggregation level in the K, sets, wherein K, is greater than 1; or 

when the number of control channel candidates configured for the KD sets is greater 

than 1, the allocating unit is configured to determine the number of control channel 

candidates in each set according to the number of physical resource blocks comprised in each 

25 set that can support the aggregation level in the Ku sets or the number of sets that can 



support the aggregation level in the KD sets, wherein KD is greater than 1. 

3620. The apparatus according to claim 35-19, wherein when the number of control 

channel candidates configured for the Kr or Kn sets is greater than 1, and the number of 

control channel candidates in each set is determined according to the number of physical 

resource blocks comprised in each set that can support the aggregation level in the KL or 

KD sets, the allocating unit is configured to: 

allocate ci control channel candidates to set si supporting an aggregation level L, 

wherein the number ci is indicated by c, 
C,.xN, 

ix 
y=i 

, L is an aggregation level, CL is the 

number of control channel candidates at the aggregation level L; si is a set supporting the 

aggregation level L, ci is the number of control channel candidates allocated to the set si, i E 

[1, T] , and T is a positive integer; 

allocate remaining R control channel candidates to R sets according to a preset rule, 

T 

wherein the number R is indicated by R = CL• — ^ ci, 
./=! 

and the preset rule comprises: allocating one control channel candidate to each set of the 

R sets according to a descending order of the number of physical resource block pairs 

included in each set. 
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