
tat is claimed is: 

A method for mapping an enhanced physical downlink control channel (ePDCCI-1) to 

•hysical resource blocks in a radio frame at an enhanced Node B (eNB), comprising: 

mapping 	odulated symbols at the eNB in the ePDCCH to at least one control channel 

element (CC 	; 

mapping the at le 	t one CCE to resource elements located in a plurality of distributed 

physical resource bl 	ks in a subframe; and 

applying the mapping to ontroi data for scheduling to form an ePDCCH configured to be 

communicated from the eN 	to a user equipment (UE). 

2. The method of claim I, furth 	comprising mapping the modulated symbols in the 

ePDCCH to at least one consecu ve CCE. 

3. The method of claim I, further comprisi•g mapping the at least one CCE to resource 

elements located in a plurality of distributed physical resource blocks, wherein each 

resource block is separated by at least one ad 	tional resource block in the subframe. 

4. The method of claim 1, further comprising mapping he at least one control channel 

element to resource elements located in the plurality o 	hysical resource blocks in 

the subframe, wherein each physical resource block is co 	iguous in frequency. 

5. The method of claim 1, further comprising mapping the at least one control channel 

element to the resource elements located in the plurality of physica resource blocks 

in the subframe and to a single physical resource block in the subframt wherein the 

single physical resource block contains both contiguous resource elemen 	and 

resource elements distributed in frequency and time to which the at least one control 
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channel element is mapped. 

. 	The method of claim I, further comprising forming an individual index of the at least 

one control channel elements that are mapped to the resource elements in the physical 

re ource blocks in the subframe. 

7. The me 	od of claim 1, further comprising forming distributed resource element 

groups in i e of the plurality of physical resource blocks, wherein each distributed 

resource ele 	nt group consists of resource elements distributed in time and 

frequency. 

8. The method of claim 	further comprising applying the mapping to the control data 

for scheduling to form th ePDCCH configured to be communicated from the eNB to 

the UE, wherein the UE inc 	des a microphone, an audio speaker, a liquid crystal 

display (LCD) screen, an organ c light emitting display screen (OLED), a touch 

sensitive screen, or a non-volatile 	emory port. 

9. A enhanced Node B (eNB) operable to . ply mapping to control data operable to 

form an enhanced physical downlink contr 1 channel (ePDCCH) configured to be 

communicated to a user equipment (UE) in a 	dio frame, wherein the mapping 

comprises: 

mapping modulated symbols in the ePDCCH to at least on 	control channel element (CCE); 

mapping the at least one CCE to resource elements in a single p ysical resource block in the 

subframe; and 

applying the mapping to control data for scheduling to form an ePDC 	configured to be 

communicated from the eNB to a user equipment UE. 

10. The eNB of claim 9, wherein the modulated symbols in the ePDCCH are 	pped to 

at least one consecutive CCE. 
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11. The eNB of claim 9, wherein the at least one control channel element is mapped to 

resource elements in a single physical resource block pair in the subframe, wherein 

t 	control channel element is mapped in frequency and time to the resource elements 

in the single physical resource block pair. 

12. The eNB 	claim 11, wherein the modulated symbols in the ePDCCI I are mapped to 

the single ph >ical resource block pair, wherein the control channel element is 

mapped across a 	lot boundary in the physical resource block pair. 

13. The eNB of claim 9, 	erein the at least one control channel element is mapped to 

resource elements locate 	in a plurality of physical resource blocks in the sub frame 

and to the single physical resource block in the subframe, wherein the single physical 

resource block contains both co i tiguous resource elements and resource elements 

distributed in frequency and time t,,  which the at least one control channel element is 

mapped. 

14. The eNB of claim 9, further comprising an ' dividual index of the at least one control 

channel elements that are mapped to the resou 	e elements in the physical resource 

block in the subframe. 

15. The eNB of claim 9, wherein the ePDCCH is configure, to be communicated from 

the eNB to the UE, wherein the UE includes a microphon- an audio speaker, a liquid 

crystal display (LCD) screen, an organic light emitting displa 	screen (OLED), a 

touch sensitive screen, or a non-volatile memory port. 

16. An article, comprising a non-transitory computer-readable storage me 'um 

containing instructions that if executed by a processor, enable a system to 
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a ply mapping to control data operable to form an enhanced physical downlink control channel 

PDCCH) configured to be communicated from an enhanced Node B (eNB) to a user 

eq ' ment (UE) in a radio frame, wherein the mapping is formed by: 

mapping modulated symbols in the ePDCCH to at least one of at least one localized control 

channel el- 	ent and at least one distributed control channel element, wherein: 

the at least one loc 	ized control channel element is mapped within a physical resource block or 

multiple physical 	source blocks that are contiguous in the frequency domain on a subframe 

of the radio frame; a'  

the at least one distributed co trol channel element is mapped to distributed resource elements in 

at least one physical resourc- block in the subframe of the radio frame. 

17. The article of claim 16, furth 	comprising instructions that when executed by a 

processor enable the system to: 

apply mapping to control data operable to form 	e ePDCCH configured to be communicated 

from the eNB to the UE in the radio frame, wh 	ein the mapping is formed by: 

mapping the modulated symbols in the ePDCCH to the .t least one distributed control channel 

element that is mapped to multiple localized physical 	source blocks that are distributed in 

frequency in the subframe. 

18. The article of claim 16, further comprising instructions th 	when executed by a 

processor enable the system to: 

apply mapping to control data operable to form the ePDCCH configured to 	e communicated 

from the eNB to the UE in the radio frame, wherein the mapping is formed 	y: 

mapping the at least one localized control channel element and the at least one dish 	tited control 

channel element to physical resource blocks in the subframe of the radio frame, w -rein the 

subframe includes at least one of the mapped localized control channel element and t vat 
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least one mapped distributed control channel element. 

19. The article of claim 16, further comprising instructions that when executed by a 

p •cessor enable the system to: 

apply mapping 	control data operable to form the ePDCCH configured to be communicated 

from the eNB t. the UE in the radio frame, wherein the mapping is formed by: 

mapping the at least on: localized control channel element and the at least one distributed control 

channel element to a p 	sisal resource block in the subframe of the radio frame, wherein the 

at physical resource bloc 	includes at least one of the mapped localized control channel 

elements and at least one of 	e mapped distributed control channel elements. 

20. An apparatus, comprising: 

an enhanced Node B (eNB) operable to ap• y mapping to control data operable to form an 

enhanced physical downlink control chan -I (ePDCCH) configured to be communicated to a 

user equipment (UE) in a radio frame, where 	the mapping is formed by: 

mapping modulated symbols in the ePDCCH to at le .t one of at least one localized control 

channel element and at least one distributed control 	annel element, wherein: 

the at least one localized control channel element is mapped 	ithin a physical resource block or 

multiple physical resource blocks that are contiguous in the 	equency domain on a subframe 

of the radio frame; and 

the at least one distributed control channel element is mapped to distrib ted resource elements in 

at least one physical resource block in the subframe of the radio frame. 

21. The apparatus of claim 20, wherein the eNB is further configured to: 

apply mapping to control data operable to form the ePDCCI I configured to be corn 	inicated 

from the eNB to the UE in the radio frame, wherein the mapping is formed by: 
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upping the modulated symbols in the ePDCCH to the at least one distributed control channel 

ement that is mapped to multiple localized physical resource blocks that are distributed in 

free ency in the subframe. 

22. The : •paratus of claim 20, wherein the eNB is further configured to: 

apply mapping to control data operable to form the ePDCCH configured to be communicated 

from the eNB to the UE in the radio frame, wherein the mapping is formed by: 

mapping the at least one lo•: lized control channel element and the at least one distributed control 

channel element to physic 	resource blocks in the subframe of the radio frame, wherein the 

subframe includes at least on- of the mapped localized control channel element and the 

mapped distributed control chan 	I element. 

23. The apparatus of claim 20, when in the eNB is further configured to: 

apply mapping to control data operable to form he ePDCCH configured to be communicated 

from the eNB to the UE in the radio frame, wherein the mapping is formed by: 

mapping the at least one localized control channel ele 	-nt and the at least one distributed control 

channel element to a physical resource block in the suo came of the radio frame, wherein the 

physical resource block includes at least one of the mapp • localized control channel 

elements and at least one of the mapped distributed control • annel elements. 
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What is claimed is: 

1. A method for mapping an enhanced physical downlink control channel (ePDCCH) to 

physical resource blocks in a radio frame, comprising: 

mapping modulated symbols in the ePDCCH to at least one consecutive control 

channel element; 

mapping the at least one control channel element to resource elements located in a 

plurality of distributed physical resource blocks in a subframe, wherein each resource block is 

separated by at least one additional resource block in the subframe; and 

applying the mapping to control data for scheduling to form an ePDCCH configured 

to be communicated from an enhanced Node B (eNB) to a user equipment (UE). 

2. The method of claim 1, further comprising mapping the at least one control channel 

element to the resource elements located in the plurality of physical resource blocks in the 

subframe, wherein each resource block is separated from another resource block by a 

frequency that is at least two times a coherent bandwidth of the ePDCCH carrier frequency. 

3. The method of claim 1 or 2, further comprising mapping the at least one control 

channel element to resource elements to a single resource block pair in the subframe wherein 

the control channel element is mapped in frequency and time to the resource elements in the 

single resource block pair. 

4. The method of claim 3, further comprising mapping the modulated symbols in the 

ePDCCH to the single resource block pair, wherein the control channel element is mapped 

across a slot boundary in the physical resource block pair. 

5. The method of claim 1 or 2, further comprising mapping the at least one control 

channel element to resource elements located in the plurality of physical resource blocks in 

the subframe, wherein each resource block is contiguous in frequency. 

6. The method of claim 1 or 2, further comprising mapping the at least one control 

channel element to the resource elements located in the plurality of physical resource blocks 

in the subframe and to the single resource block in the subframe, wherein the single resource 
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block contains both contiguous resource elements and resource elements distributed in 

frequency and time to which the at least one control channel element is mapped. 

7. The method of claim 1 or 2, further comprising: 

mapping symbols in a localized ePDCCH to a plurality of control channel elements; 

and 

mapping the plurality of control channel elements to physical resource blocks that are 

contiguous in frequency in the subframe. 

8. The method of any of claims 1 to 7, further comprising mapping the at least one 

control channel element to the resource elements located in the plurality of physical resource 

blocks in the subframe, wherein the resource elements are grouped into a plurality of resource 

element groups, with each resource element group consisting of four resource elements that 

are contiguous in at least one of time and frequency. 

9. The method of any of claims 1 to 7, further comprising forming distributed resource 

element groups in one of the plurality of physical resource blocks and the single resource 

block, wherein each distributed resource element group consists of four resource elements 

distributed in time and frequency. 

10. The method of any of claims 1 to 9, further comprising forming an individual index 

of the at least one control channel elements that are mapped to the resource elements in the 

resource blocks in the subframe. 

11. The method of any of claims 1 to 9, further comprising forming a global index of the 

at least one control channel elements that are mapped to the resource elements in the resource 

blocks in each subframe of the radio frame. 

12. The method of any of claims 1 to 11, further comprising configuring reference signal 

ports to be located in resource elements in the at least one resource block, wherein the 

reference signal is selected from the group consisting of a cell specific reference signal (CRS), 

a demodulation reference signal (DMRS), and a channel state information reference signal 

(CSIRS). 
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13. At least one computer-readable storage medium containing instructions that if 

executed by a processor enable a system to: 

apply mapping to control data operable to form an extended physical downlink 

control channel (ePDCCH) configured to be communicated from an enhanced Node B (eNB) 

to a user equipment (UE) in a radio frame, wherein the mapping is formed by: 

mapping modulated symbols in the ePDCCH to at least one of at least one localized 

control channel element and at least one distributed control channel element, wherein: the at 

least one localized control channel element is mapped within a physical resource block or 

multiple physical resource blocks that are contiguous in the frequency domain on a subframe 

of the radio frame; and the at least one distributed control channel element is mapped to 

distributed resource elements in at least one physical resource block in the subframe of the 

radio frame; and 

mapping the at least one localized control channel element and the at least one 

distributed control channel element to physical resource blocks in the subframe of the radio 

frame, wherein the subframe includes at least one of the mapped localized control channel 

element and the at least one mapped distributed control channel element. 

14. The at least one computer-readable storage medium of claim 13, further comprising 

instructions that when executed by a processor enable the system to: 

apply mapping to control data operable to form the ePDCCH configured to be communicated 

from the eNB to the UE in the radio frame, wherein the mapping is formed by: 

mapping the modulated symbols in the ePDCCH to the at least one distributed 

control channel element that is mapped to multiple localized physical resource blocks that are 

distributed in frequency in the subframe. 

15. The at least one computer-readable storage medium of claim 13, further comprising 

instructions that when executed by a processor enable the system to: 

apply mapping to control data operable to form the ePDCCH configured to be communicated 

from the eNB to the UE in the radio frame, wherein the mapping is formed by: 

mapping the at least one localized control channel element and the at least one 

distributed control channel element to a physical resource block in the subframe of the radio 

frame, wherein the at physical resource block includes at least one of the mapped localized 

control channel elements and at least one of the 	mapped distributed control channel 

elements. 
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16. An apparatus 	for mapping an enhanced physical 	downlink control 	channel 

(ePDCCH) to physical resource blocks in a radio frame, comprising: 

an enhanced Node B (eNB) operable to apply mapping to control data operable to 

form an ePDCCH configured to be communicated to a user equipment (UE) in a radio frame, 

wherein the mapping is formed by: 

mapping modulated symbols in the ePDCCH to at least one of at least one localized 

control channel element and at least one distributed control channel element, wherein: the at 

least one localized control channel element is mapped within a physical resource block or 

multiple physical resource blocks that are contiguous in the frequency domain on a subframe 

of the radio frame; and the at least one distributed control channel element is mapped to 

distributed resource elements in at least one physical resource block in the subframe of the 

radio frame; and 

mapping the at least one localized control channel element and the at least one 

distributed control channel element to a physical resource block in the subframe of the radio 

frame, wherein the physical resource block includes at least one of the mapped localized 

control channel elements and at least one of the 	mapped distributed control channel 

elements. 

17. The apparatus of claim 16, wherein the eNB is further configured to: 

apply mapping to control data operable to form the ePDCCH configured to be 

communicated from the eNB to the UE in the radio frame, wherein the mapping is formed by: 

mapping the modulated symbols in the ePDCCH to the at least one distributed 

control channel element that is mapped to multiple localized physical resource blocks that are 

distributed in frequency in the subframe. 

18. The apparatus of claim 16, wherein the eNB is further configured to: 

apply mapping to control data operable to form the ePDCCH configured to be communicated 

from the eNB to the UE in the radio frame, wherein the mapping is formed by: 

mapping the at least one localized control channel element and the at least one 

distributed control channel element to physical resource blocks in the subframe of the radio 

frame, wherein the subframe includes at least one of the mapped localized control channel 

element and the mapped distributed control channel element. 
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19. 	The method of claim 1, further comprising mapping the at least one control channel 

element to resource elements distributed in a single resource block in the subframe, wherein 

the control channel element is mapped to be distributed in frequency and time relative to other 

mapped resource elements in the single resource block. 
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