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WHAT IS CLAIMED IS: 

I. 	A wireless device, comprising: 

a wireless interface, the wireless interface configured to communicate with a 

wireless network; 

5 a processor; and 

a computer readable apparatus having a storage medium with at least one 

comp • ter program stored thereon, the at least one computer program configured to, 

when ex- uted by the processor, cause the wireless device to: 

determine one or more frequency partitions, where each frequency 

10 partitio 	contains one or more control channel regions, and each control 

channel re 	on comprises a logical mapping of resource blocks; 

identi 	a corresponding one of the one or more control channel 

regions for recei 	ng control channel information; and 

extract cont •I channel information from the identified corresponding 

15 one of the one or more ontrol channel regions based on the logical mapping 

of resource blocks. 

2. The wireless device • Claim 1, wherein the logical mapping of 

resource blocks is permuted over a num •er of physical resource blocks. 

3. The wireless device of Clai • 1, wherein the determination of the one 

20 or more frequency partitions is performed dy 	mically. 

4. The wireless device of Claim 1, 	erein the extracted control channel 

information comprises one or more reference signal specific to the wireless device. 

5. The wireless receiver of Claim 1, where 	the identification of the one 

control channel region is based at least on a message recei ed from the wireless 

25 network. 

6. A wireless device, comprising: 

a wireless interface, the wireless interface configured to cot 	unicate with a 

wireless network; 

logic configured to determine one or more frequency partitions, w 	re each 

30 frequency partition contains one or more control channel regions, and each c• ttrol 

channel region comprises a logical mapping of resource blocks; 

logic configured to identify at least one control channel region of the one o 

more control channel regions for receiving control channel information; and 
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logic configured to extract control channel information from the identified at 

least one control region based on the logical mapping of resource blocks of the 

identified at least one control region. 

7. The wireless device of Claim 6, wherein the extracted control channel 

5 formation comprises one or more reference signals specific to the wireless device. 

8. The wireless receiver of Claim 6, wherein the identification of one or 

more •.ntrol channel regions is based at least on a message received from the wireless 

network. 

9. A method for receiving control information, comprising: 

10 determi 	g one or more frequency partitions, where each frequency partition 

contains one or mo 	control channel regions, and each control channel region 

comprises a logical in. .ping of resource blocks; 

identifying a corr- .onding one of the one or more control channel regions for 

receiving control channel in 	mation; and 

15 extracting control charm,  information from the identified corresponding one 

of the one or more control channel -gions based on the logical mapping of resource 

blocks. 

10. The method of Claim 9, w - rein the logical mapping of resource 

blocks is permuted over a number of physica resource blocks. 

20 	11. 	The method of Claim 9, wherein 	e logical mapping of resource 

blocks changes over a number of transmissions. 

12. The method of Claim 9, wherein the lo_ cal mapping of resource 

blocks is fixed. 

13. A method of transmitting control information, 	omprising: 

25 partitioning one or more frequency resources into a inn 	•er of frequency 

partitions, where each frequency partition contains one or more con -ol channel 

regions, and each control channel region comprises a logical mapping . 	resource 

blocks; 

associating one or more wireless devices to a corresponding one ofth< one or 

30 	more control channel regions; 

assigning the corresponding one of the one or more control channel regions 

one or more remote radio entities; and 

32 • 



WO 2013/070918 
	

PCT/US2012/064154 

transmitting control information for the associated one or more wireless 

devices. 

14. The method of Claim 13, wherein the logical mapping of resource 

blocks is dynamically determined. 

5 15. The method of Claim 13, wherein: 

the one or more remote radio entities are geographically distinct; and 

the associating of one or more wireless devices to the corresponding one of the 

one o 	nore control channel regions is based at least in part on a location of the one or 

more wir less devices. 

10 	 16. 	The method of Claim 13, wherein the one or more remote radio entities 

share a comm., identifier. 

17. T 	method of Claim 13, wherein the logical mapping is permuted 

over a number of tra smissions. 

18. A wirel. •s network apparatus, comprising: 

15 a wireless interfac. the wireless interface configured to communicate with 

one or more wireless device 

a network interface, the 'etwork interface configured to communicate with a 

plurality of remote radio entities . '.ociated with the wireless network apparatus; 

logic configured to partition o ,e or more frequency resources into a number of 

20 	frequency partitions, where each freque 	y partition comprises one or more control 

channel regions, and each control channel 	-gion comprises a logical mapping of 

resource blocks; 

logic configured to associate a first set o 	ireless devices to a first control 

channel region; 

25 logic configured to assign the first control cha lel region to a first remote 

radio entity associated with the wireless network apparat 	; and 

logic configured to cause the transmission of contro 	nformation for the first 

set of wireless devices in the first control channel region. 

19. A base station apparatus, comprising: 

30 	a wireless interface, the wireless interface configured to coin , unicate with a 

plurality of mobile devices; 

a network interface, the network interface configured to communi 	to with a 

plurality of remote radio entities associated with the base station apparatus; 
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a processor; and 

a computer readable apparatus in data communication with the processor and 

having a storage medium with at least one computer program stored thereon, the at 

least one computer program configured to, when executed by the processor, cause the 

5 base station apparatus to: 

partition one or more frequency resources into a number of frequency 

partitions, where each frequency partition comprises one or more control 

hannel regions, and each control channel region comprises a logical mapping 

o 	esource blocks; 

10 associate one or more mobile devices of the plurality of mobile devices 

to a cor 	sponding one of the one or more control channel regions; 

ass 	the corresponding one control channel region to at least one 

remote radio • tity associated with the base station apparatus; and 

transmit . onto( information for the associated one or more mobile 

15 devices via the cot -sponding one of the one or more control channel regions. 

20. The base sta. i. 	apparatus of Claim 19, wherein the at least one remote 

radio entity shares a common i• . tiller with the base station apparatus. 

21. The base station ap. trams of Claim 19, wherein the transmitted control 

information includes at least one refe 	nee signal specific to at least one of the 

20 associated one or more mobile devices. 

22. A user equipment device foi 	ceiving control information, 

comprising: 

means for determining one or more frequ 	cy partitions, where each 

frequency partition contains one or more control ch 	net regions, and each control 

25 channel region comprises a logical mapping of resourc blocks; 

means for identifying a corresponding one of the . e or more control channel 

regions for receiving control channel information; and 

means for extracting control channel information from 	•e identified 

corresponding one of the one or more control channel regions bass • on the logical 

30 mapping of resource blocks. 

23. A wireless network apparatus for transmitting control in .rmation, 

comprising: 
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means for partitioning one or more frequency resources into a number of 

frequency partitions, where each frequency partition contains one or more control 

channel regions, and each control channel region comprises a logical mapping of 

resource blocks; 

means for associating one or more wireless devices to a corresponding one of 

e one or more control channel regions; 

means for assigning the corresponding one of the one or more control channel 

region to one or more remote radio entities; and 

in ans for transmitting control information for the associated one or more 

10 wireless de 	es. 
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CLAIMS 

1. A wireless-device, comprising: 

a wireless interface, the wireless interface configured to communicate with a wireless 

network; 

a processor; and 

a computer apparatus suitable for reading storage media having a storage medium 

with at least one computer program stored thereon, the at least one computer program 

configured to, 

when executed by the processor, cause the wireless system to: 

partition one or more frequency resources into one or more frequency 

partitions, where the number of the frequency partitions is dynamically 

configured based on a parameter of the wireless network, and each frequency 

partition contains one or more control channel regions, and each control channel 

region comprises a logical mapping of resource blocks and a scalable size 

dependent on a frequency range of the frequency resource; 

identify one or more control channel 

regions for transmitting control channel information from the one or more 

frequency partitions; and 

determine control channel information from the identified one or more 

control channel regions based on the logical mapping of resource blocks. 

2. The wireless device system of Claim 1, wherein the logical mapping of resource 

blocks is permuted over a number of physical resource blocks. 

3. The wireless device system of Claim 1, wherein the determination of the one or 

more frequency partitions is performed dynamically. 

4. The wireless device of Claim 1, wherein the extracted control channel information 

comprises one or more reference signals specific to the wireless device. 
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5. The wireless receiver of Claim 1, wherein the identification of the one control 

channel region is based at least on a message received from the wireless network. 

6. A wireless device, comprising: 

a wireless interface, the wireless interface configured to communicate with a 

wireless network; 

logic configured to partition one or more frequency resources into one or more 

frequency partitions, where each frequency partition contains one or more control 

channel regions, and each control channel region comprises a logical mapping of 

resource blocks; 

logic configured to identify at least one control channel region of the one or more 

control channel regions for receiving control channel information; and 

logic configured to extract control channel information from the identified at least 

one control region based on the logical mapping of resource blocks of the identified at 

least one control region. 

7. The wireless device of Claim 6, wherein the extracted control channel 

information comprises one or more reference signals specific to the wireless device. 

8. The wireless receiver of Claim 6, wherein the identification of one or more 

control channel regions is based at least on a message received from the wireless 

network. 

9. A method for receiving control information, comprising: 

partitioning one or more frequency resources into one or more frequency 

partitions, where each frequency partition contains one or more control channel regions, 

and each control channel region comprises a logical mapping of resource blocks; 

identifying one or more control channel regions for receiving control channel 

information; and 
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extracting control channel information from the identified one or more control 

channel regions based on the logical mapping of resource blocks. 

10. The method of Claim 9, wherein the logical mapping of resource blocks is 

permuted over a number of physical resource blocks. 

11. The method of Claim 9, wherein the logical mapping of resource blocks changes 

over a number of transmissions. 

12. The method of Claim 9, wherein the logical mapping of resource blocks is fixed. 

13. A method of transmitting control information, comprising: 

partitioning one or more frequency resources into a number of frequency 

partitions, where each frequency partition contains one or more control channel regions, 

and each control channel region comprises a logical mapping of resource blocks; 

associating one or more wireless devices to one or more control channel regions; 

assigning the one or more control channel regions to one or more remote radio 

heads; and 

transmitting control information for the associated one or more wireless devices. 

14. The method of Claim 13, wherein the logical mapping of resource blocks is 

dynamically determined. 

15. The method of Claim 13, wherein: 

the one or more remote radio heads are geographically distinct; and 

the associating of one or more wireless devices to the one or more control channel 

regions is based at least in part on a location of the one or more wireless devices. 

16. The method of Claim 1, wherein the one or more remote radio heads share a 

common identifier. 
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17. The method of Claim 13, wherein the logical mapping is permuted over a number 

of transmissions. 

18. A wireless network apparatus, comprising: 

a wireless interface, the wireless interface configured to communicate with one or more 

wireless devices; 

a network interface, the network interface configured to communicate with a 

plurality of remote radio heads associated with the wireless network apparatus; logic 

configured to partition one or more frequency resources into a number of frequency 

partitions, where each frequency partition comprises one or more control channel regions, 

and each control channel region comprises a logical mapping of resource blocks; 

logic configured to associate a first set of wireless devices to a first control 

channel region; 

logic configured to assign the first control channel region to a first remote radio 

heads associated with the wireless network apparatus; and 

logic configured to cause the transmission of control information for the first set 

of wireless devices in the first control channel region. 

19. A base station apparatus, comprising: 

a wireless interface, the wireless interface configured to communicate with a 

plurality of mobile devices; 

a network interface, the network interface configured to communicate with a 

plurality of remote radio entities associated with the base station apparatus; 

a processor; and 

a computer readable apparatus in data communication with the processor and 

having a storage medium with at least one computer program stored thereon, the at least 

one computer program configured to, when executed by the processor, cause the base 

station apparatus to: 
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partition one or more frequency resources into a number of frequency 

partitions, where each frequency partition comprises one or more control channel 

regions, and each control channel region comprises a logical mapping of resource 

blocks; 

associate one or more mobile devices of the plurality of mobile devices to 

one of the one or more control channel regions; 

assign the control channel region to at least one remote radio entity 

associated with the base station apparatus; and 

transmit control information for the associated one or more mobile 

devices via the one or more control channel regions. 

20. 	The base station apparatus of Claim 19, wherein the at least one remote radio 

entity shares a common identifier with the base station apparatus. 

21 . 	The base station apparatus of Claim 19, wherein the transmitted control 

information includes at least one reference signal specific to at least one of the associated 

one or more mobile devices. 

22. 	A user equipment device for receiving control information, comprising: 

means for partitioning one or more frequency resources into one or more 

frequency partitions, where each frequency partition contains one or more control 

channel regions, and each control channel region comprises a logical mapping of 

resource blocks; 

means for identifying one or more control channel regions for receiving 

control channel information; and 

means for extracting control channel information from the identified one 

or more control channel regions based on the logical mapping of resource blocks. 
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23. 	A wireless network apparatus for transmitting control information, comprising: 

means for partitioning one or more frequency resources into a number of 

frequency partitions, where each frequency partition contains one or more control 

channel regions, and each control channel region comprises a logical mapping of 

resource blocks; 

means for associating one or more wireless devices to one or more control 

channel regions; 

means for assigning the one or more control channel regions to one or more 

remote radio entities; and 

means for transmitting control information for the associated one or more wireless 

devices. 
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