
CLAIMS 

1. A method implemented within a multiuser (MU) multiple antenna system 

(MU-MAS) comprising: 

measuring link quality between a target user and a plurality of MU-MAS 

distributed antennas of base transceiver stations (BTSs); 

using the link quality measurements to define a user cluster; 

measuring channel state information (CSI) between each user and each 

MU-MAS antenna within a defined user cluster; and 

precoding data transmissions between the MU-MAS antennas within the 

user cluster and the users reachable by those MU-MAS antennas based on the 

measured CSI. 

2. The method as in claim 1 wherein the link quality is measured as a signal- 

to-noise ratio (SNR) or signal-to-interference-plus-noise ratio (SINR). 

3. The method as in claim 2 wherein the MU-MAS antennas or the users 

transmit training signals and the users or the MU-MAS antennas estimate the 

received signal quality based on that training. 

4. The method as in claim 1 wherein using the link quality measurements to 

define a user cluster comprises identifying a subset of the MU-MAS antennas 

having non-zero link-quality metrics to the target user. 

5. The method as in claim 1 further comprising: 

Implementing MU-MAS precoding with inter-MU-MAS-cluster interference 

(IMCI) cancellation at the BTSs in an interfering MU-MAS cluster to avoid RF 

interference at the target user if the target user is located within a zone in which 

the target user is transmitting and receiving data streams to and from the 
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antennas in user cluster and is also detecting radio frequency (RF) signals 

transmitted from the antennas in the interfering MU-MAS cluster. 

6. The method as in claim 5 wherein the antennas in the interfering MU-MAS 

cluster transmit radio frequency (RF) signals to create locations in space with zero 

RF energy, including the space occupied by the user target. 

7. The method as in claim 6 wherein M distributed transmitting antennas 

create up to (M-1) points of zero RF energy. 

8. The method as in claim 6 wherein the locations of zero RF energy are 

receivers, the transmitting antennas are aware of the channel state information 

between the transmitters and the receivers, and the transmitters utilize the 

channel state information to determine the interfering signals to be simultaneously 

transmitted. 

9. The method as in claim 8 using block diagonalization precoding. 

10. The method as in claim 6 wherein the locations with zero RF energy 

correspond to the location of the users and MU-MAS precoding is used to create 

points of zero RF energy to the users. 

11. The method as in claim 1 wherein once the user clusters are selected, the 

CSI from all transmitters within the user-cluster to every user is made available to 

all BTSs within the user cluster. 

12. The method as in claim 11 wherein the CSI information is shared across all 

BTSs via a base station network (BSN). 
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13. The method as in claim 12 wherein UL/DL channel reciprocity is exploited 

to derive the CSI from training over the UL channel for TDD systems. 

14. The method as in claim 12 wherein feedback channels from all users to the 

BTSs are employed in [[In]] FDD systems. 

15. The method as in claim 14 wherein, to reduce the amount of feedback, only 

the CSI corresponding to the non-zero entries of the link-quality matrix are fed 

back. 

16. The method as in claim 1 wherein singular value decomposition (SVD) of 

the effective channel matrix ilk  is computed and the precoding weight wk  for the 

target user k is defined as the right sigular vector corresponding to the null 

subspace of Hk. 

17. The method as in claim 1 wherein if the number of transmitters is greater 

than the number of users, and the SVD decomposes the effective channel matrix 

as Ilk  = viczkukH, the MU-MAS precoding weight for user k is given by 

wk  = U0 (U0 '  . hk T) 

where u0  is the matrix with columns being the singular vectors of the null 

subspace of ilk . 

18. A system for coordinating transmissions in a MU-MAS comprising: 

a plurality of wireless users; 

a plurality of base transceiver stations (BTSs) having a plurality of MU-MAS 

antennas for establishing multiple concurrent communication channels with the 

plurality of users; 

wherein either the BTSs and/or the wireless users measure link quality of 

the communication channels therebetween and use the link quality measurements 

to define a user cluster; 
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the BTSs and/or the wireless users further measuring channel state 

information (CSI) between each user and each MU-MAS antenna within a defined 

user cluster and precoding data transmissions between the MU-MAS antennas 

within the user cluster and the users reachable by those MU-MAS antennas 

based on the measured CSI. 

19. The system as in claim 18 wherein the link quality is measured as a signal- 

to-noise ratio (SNR) or signal-to-interference-plus-noise ratio (SINR). 

20. The system as in claim 19 wherein the MU-MAS antennas transmit training 

signals and the users estimate the received signal quality based on that training. 

21. The system as in claim 18 wherein using the link quality measurements to 

define a user cluster comprises identifying a subset of the antennas having non-

zero link-quality metrics to the target user. 

22. The system as in claim 18 wherein the BTSs implement MU-MAS 

precoding with inter-MU-MAS-cluster interference (IMCI) cancellation in an 

interfering MU-MAS cluster to avoid RF interference at the target user if the target 

user is located within a zone in which the target user is transmitting and receiving 

data streams to and from the antennas in user cluster and is also detecting radio 

frequency (RF) signals transmitted from the antennas in the interfering MU-MAS 

cluster. 

23. The system as in claim 22 wherein the antennas in the interfering MU-MAS 

cluster transmit radio frequency (RF) signals to create locations in space with zero 

RF energy, including the space occupied by the user target. 

24. The system as in claim 23 wherein M distributed transmitting antennas 

create up to (M-1) points of zero RF energy. 
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25. The system as in claim 23 wherein the locations of zero RF energy are 

receivers, the transmitting antennas are aware of the channel state information 

between the transmitters and the receivers, and the transmitters utilize the 

channel state information to determine the interfering signals to be simultaneously 

transmitted. 

26. The system as in claim 25 using block diagonalization precoding. 

27. The system as in claim 23 wherein the locations with zero RF energy 

correspond to the location of the users and MU-MAS DIDO precoding is used to 

create points of zero RF energy to the users. 

28. The system as in claim 18 wherein once the user clusters are selected, the 

CSI from all transmitters within the user-cluster to every user is made available to 

all BTSs within the user cluster. 

29. The system as in claim 28 wherein the CSI information is shared across all 

BTSs via a base station network (BSN). 

30. The system as in claim 29 wherein UL/DL channel reciprocity is exploited 

to derive the CSI from training over the UL channel for TDD systems. 

31. The system as in claim 29 wherein feedback channels from all users to the 

BTSs are employed in In FDD systems. 

32. The system as in claim 31 wherein, to reduce the amount of feedback, only 

the CSI corresponding to the non-zero entries of the link-quality matrix are fed 

back. 
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33. The system as in claim 18 wherein singular value decomposition (SVD) of 

the effective channel matrix ilk  is computed and the precoding weight Wk  for the 

target user k is defined as the right sigular vector corresponding to the null 

subspace of Hk. 

34. The system as in claim 18 wherein if the number of transmitters is greater 

than the number of users, and the SVD decomposes the effective channel matrix 

as ilk  = vk Ek uk H , the MU-MAS precoding weight for user k is given by 

Wk = U0 (U011.  hkT) 

where uo  is the matrix with columns being the singular vectors of the null 

subspace of Hk. 
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CLAIMS 

1. A method comprising: 

measuring link quality between a target user and a plurality of 

distributed-1 put distributed-output (DIDO) distributed antennas of base 

transceiver s 	tions (BTSs); 

using th: link quality measurements to define a user cluster; 

measurine channel state information (CSI) between each user and 

each DIDO antenn 	within a defined user cluster; and 

precoding da • transmissions between the DIDO antennas within the 

user cluster and the u 	rs reachable by those DI DO antennas based on the 

measured CSI. 

2. The method as in c 	m 1 wherein the link quality is measured as a 

signal-to-noise ratio (SNR) •r signal-to-interference-plus-noise ratio (SINR). 

3. The method as in clai 	2 wherein the DI DO distributed antennas or 

the users transmit training sign. s and the users or the DI DO distributed 

antennas estimate the received s !nal quality based on that training. 

4. The method as in claim 1 w erein using the link quality 

measurements to define a user clust r comprises identifying a subset of the 

antennas having non-zero link-quality 	etrics to the target user. 

5. The method as in claim 1 further .omprising: 

implementing DIDO precoding with 'nter-DI DO-cluster interference 

(I DCI) cancellation at the BTSs in an interfe 'ng DIDO cluster to avoid RF 

interference at the target user if the target use is located within a zone in 

which the target user is transmitting and receivi 'g data streams to and from 

the antennas in user cluster and is also detecting adio frequency (RF) 

signals transmitted from the antennas in the interfe ng DI DO cluster. 

6. The method as in claim 5 wherein the antenn.. in the interfering 

DIDO cluster transmit radio frequency (RF) signals to 	eate locations in 

space with zero RF energy, including the space occupie. by the user target. 

7. The method as in claim 6 wherein M distributed tra 	mitting antennas 

create up to (M-1) points of zero RF energy. 
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8. he method as in claim 6 wherein the locations of zero RF energy are 

receiver• the transmitting antennas are aware of the channel state 

informatio 	between the transmitters and the receivers, and the transmitters 

utilize the c -nnel state information to determine the interfering signals to be 

simultaneous 	transmitted. 

9. The met od as in claim 8 using block diagonalization precoding. 

10. The metho• as in claim 6 wherein the locations with zero RF energy 

correspond to the I. cation of DI DO users and DIDO precoding is used to 

create points of zero - F energy to the users. 

11. The method as 	claim 1 wherein once the user clusters are 

selected, the CSI from a transmitters within the user-cluster to every user is 

made available to all BTS• within the user cluster. 

12. The method as in cla 	11 wherein the CSI information is shared 

across all BTSs via a base st 	ion network (BSN). 

13. The method as in claim 	wherein UL/DL channel reciprocity is 

exploited to derive the CSI from t.fining over the UL channel for TDD 

systems. 

14. The method as in claim 12 whe -in feedback channels from all users 

to the BTSs are employed in In FDD sys ems. 

15. The method as in claim 14 wherein, to reduce the amount of 

feedback, only the CSI corresponding to the non-zero entries of the link-

quality matrix are fed back. 

16. The method as in claim 1 wherein singular value decomposition 

(SVD) of the effective channel matrix iik  is comp ted and the precoding 

weight wk  for the target user k is defined as the rig t sigular vector 

corresponding to the null subspace of Ric . 

17. The method as in claim 1 wherein if the number if transmitters is 

greater than the number of users, and the SVD decomp• es the effective 

channel matrix as lik  = VkEkUkH, the DIDO precoding wet i ht for user k is 

given by 

Wk = 14 (Uoli  • hkT) 
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whe - U, is the matrix with columns being the singular vectors of the null 

subsp ce of Hk. 

18. A 	ystem for coordinating transmissions in distributed wireless 

systems comprising: 

a plu zlity of wireless users; 

a plura 	y of base transceiver stations (BTSs) having a plurality of 

antennas for es 	blishing multiple concurrent distributed-input distributed-

output (DIDO) co ,munication channels with the plurality of users; 

wherein eith- the BTSs and/or the wireless users measure link 

quality of the commu 	cation channels therebetween and use the link quality 

measurements to defin: a user cluster; 

the BTSs and/or t 	wireless users further measuring channel state 

information (CSI) between 	ach user and each DIDO antenna within a 

defined user cluster and precoding data transmissions between the DIDO 

antennas within the user cluste and the users reachable by those DI DO 

antennas based on the measure. CSI. 

19. The system as in claim 18 	erein the link quality is measured as a 

signal-to-noise ratio (SNR) or signal- .-interference-plus-noise ratio (SINR). 

20. The system as in claim 19 wher in the DI DO distributed antennas 

transmit training signals and the users e 	imate the received signal quality 

based on that training. 

21. The system as in claim 18 wherein us 	g the link quality 

measurements to define a user cluster compn 	s identifying a subset of the 

antennas having non-zero link-quality metrics to he target user. 

22. The system as in claim 18 wherein the BTS • implement DI DO 

precoding with inter-DIDO-cluster interference (IDCI cancellation in an 

interfering DIDO cluster to avoid RF interference at the target user if the 

target user is located within a zone in which the target u er is transmitting 

and receiving data streams to and from the antennas in u 	r cluster and is 

also detecting radio frequency (RF) signals transmitted from the antennas in 

the interfering DI DO cluster. 
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23. The system as in claim 22 wherein the antennas in the interfering 

DI DO cluster transmit radio frequency (RF) signals to create locations in 

space wit 	zero RF energy, including the space occupied by the user target. 

24. The sy tem as in claim 23 wherein M distributed transmitting 

antennas creat: up to (M-1) points of zero RF energy. 

25. The syste , as in claim 23 wherein the locations of zero RF energy 

are receivers, the t 1nsmitting antennas are aware of the channel state 

information between 	e transmitters and the receivers, and the transmitters 

utilize the channel stat: information to determine the interfering signals to be 

simultaneously transmitt:d. 

26. The system as in claim 25 using block diagonalization precoding. 

27. The system as in clai 	23 wherein the locations with zero RF energy 

correspond to the location of I DO users and DIDO precoding is used to 

create points of zero RF energy o the users. 

28. The system as in claim 18 	herein once the user clusters are 

selected, the CSI from all transmitte s within the user-cluster to every user is 

made available to all BTSs within the 	ser cluster. 

29. The system as in claim 28 where 	the CSI information is shared 

across all BTSs via a base station networ 	(BSN). 

30. The system as in claim 29 wherein 	DL channel reciprocity is 

exploited to derive the CSI from training over he UL channel for TDD 

systems. 

31. The system as in claim 29 wherein feedba k channels from all users 

to the BTSs are employed in In FDD systems. 

32. The system as in claim 31 wherein, to reduce he amount of 

feedback, only the CSI corresponding to the non-zero 	ntries of the link-

quality matrix are fed back. 

33. The system as in claim 18 wherein singular value d composition 

(SVD) of the effective channel matrix Ilk  is computed and th 	precoding 

weight wk  for the target user k is defined as the right sigular v:ctor 

corresponding to the null subspace of Ilk . 

68 



WO 2012/061325 
	

PCT/US2011/058663 

34. 	e system as in claim 18 wherein if the number of transmitters is 

greater thz n the number of users, and the SVD decomposes the effective 

channel ma rix as Ilk  = VkEkUkH, the DIDO precoding weight for user k is 

given by 

Wk = u0 tuoli  • hkr) 

where lic, is the matrix with columns being the singular vectors of the null 

subspace of ilk. 

35. 	A system com erising a plurality of distributed transmitting antennas 

that transmit radio freq ency (RF) signals to create locations in space with 

zero RF energy. 

36. The system as in cl im 35 wherein M distributed transmitting 

antennas create up to (M-1) •oints of zero RF energy. 

37. The system as in claim 	5 wherein the locations of zero RF energy 

are receivers, the transmitting a 'tennas are aware of the channel state 

information between the transmitt:rs and the receivers, and the transmitters 

utilize the channel state information to determine the interfering signals to be 

simultaneously transmitted. 

38. The system as in claim 37 using block diagonalization precoding. 

39. The system as in claim 35 where 	the transmitting antennas are 

DI DO distributed antennas, the locations 	•th zero RF energy correspond to 

the location of DI DO clients and DIDO prec• • ng is used to create points of 

zero RF energy to the clients. 

40. The system as in claim 39 wherein points if zero RF energy are 

created to remove interference between adjacent ' DO clusters. 

41. The system as in claim 40 further comprising: 

a main DI DO cluster having at least one base tr nsceiver station 

(BTS) connected to a first plurality of antennas for corn 	nicating with a 

target client, wherein the BTSs in the main DI DO cluster i 	plement DIDO 

precoding to transmit simultaneous non-interfering data strezms within the 

same frequency band to a first plurality of DIDO clients includ 	g the target 

client; and 
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o se or more interfering DIDO clusters, each interfering DIDO cluster 

having at -ast one BTS connected to a second plurality of antennas 

communica ng with a second plurality of DIDO clients, wherein the BTSs in 

the interferin• DIDO cluster implement DIDO precoding to transmit 

simultaneous non-interfering data streams within the same frequency band 

to the second pl 	ality of DIDO clients; 

wherein whin the target client is located within a zone in which the 

target client is trans sitting and receiving data streams to and from the 

antennas in the main il I D 0 cluster, respectively, and is also detecting RF 

signals transmitted from the antennas in the interfering DIDO cluster, the 

BTSs in the interfering DI 00 cluster implement DI DO precoding with inter- 

DIDO-cluster interference ( 1 CI) cancellation to avoid RF interference at the 

target client. 

42. The system as in claim • 1 wherein implementing DIDO precoding 

with IDCI cancellation comprises 	reating zero RF energy towards the 

direction of the target client. 

43. The system as in claim 41 whe -in the BTSs in the main DIDO cluster 

compute DIDO precoding weights to pr- cancel inter-client interference with 

the first plurality of DIDO clients in the ma 	DIDO cluster. 

44. The system as in claim 43 wherein t - BTSs in the main DIDO cluster 

implement block diagonalization (BD) precodi g to pre-cancel the inter-client 

interference with the first plurality of DIDO clien s. 

45. The system as in claim 41 wherein the B ,•s in the interfering DIDO 

cluster compute DIDO precoding weights to pre-ca cel inter-client 

interference with second plurality of DIDO clients se 	iced by the interfering 

DIDO cluster and compute additional DIDO precoding 	eights for IDCI 

cancellation to avoid RF interference at the target client. 

46. The system as in claim 45 wherein the BTSs in the 'nterfering DIDO 

cluster implement block diagonalization (BD) precoding to both pre-cancel 

the inter-client interference with the second plurality of DIDO , lients and to 

perform !Da cancellation to avoid RF interference at the target client. 
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47. T e system as in claim 41 wherein the BTSs in the interfering DIDO 

cluster im. ement DIDO precoding with inter-DIDO-cluster interference 

(IDCI) cam: lation to avoid RF interference at the target client only if the 

signal-to-inter -rence ratio (SIR) computed from signal strength detected by 

the target client rom the main DIDO cluster and interference signal strength 

detected by the t rget client from the interfering DIDO cluster is below a 

specified threshold. 

48. A machine-im ‘lemented method comprising: 

transmitting ra• • frequency (RF) signals from a plurality of antennas 

to create locations in sp ce with zero RF energy. 

49. The method as in 	aim 48 wherein M distributed transmitting 

antennas create up to (M-1 	points of zero RF energy. 

50. The method as in clai 	48 wherein the locations of zero RF energy 

are receivers, the transmitting • ntennas are aware of the channel state 

information between the transmi ers and the receivers, and the transmitters 

utilize the channel state informatio , to determine the interfering signals to be 

simultaneously transmitted. 

51. The method as in claim 50 usi 	block diagonalization precoding. 

52. The method as in claim 48 wher 	n the transmitting antennas are 

DIDO distributed antennas, the locations 	ith zero RF energy correspond to 

the location of DIDO clients and DIDO pre 'ding is used to create points of 

zero RF energy to the clients. 

53. The method as in claim 52 wherein poi 	s of zero RF energy are 

created to remove interference between adjace 	DIDO clusters. 

54. The method as in claim 48 further comprisi g: 

associating a target client with a main DIDO k luster having at least 

one base transceiver station (BTS) connected to a first plurality of antennas, 

implementing DIDO precoding on the BTSs in th- main DIDO cluster 

to transmit simultaneous non-interfering data streams wi 	in the same 

frequency band to a first plurality of DIDO clients including he target client; 

associating a second plurality of DIDO clients with an 'nterfering 

DIDO cluster having at least one BTS connected to a second olurality of 

antennas; 
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i 	•lementing DIDO precoding on the BTSs in the interfering DIDO 

cluster to 	ansmit simultaneous non-interfering data streams within the 

same frequ- cy band to a second plurality of DIDO clients; and 

implem •nting DIDO precoding with inter-DIDO-cluster interference 

(IDCI) cancellation at the BTSs in the interfering DIDO cluster to avoid RF 

interference at the target client if the target client is located within a zone in 

which the target clie It is transmitting and receiving data streams to and from 

the antennas in the m in DIDO cluster, respectively, and is also detecting 

RF signals transmitted 	•m the antennas in the interfering DIDO cluster. 

55. The method as in c - m 54 wherein implementing DIDO precoding 

with IDCI cancellation comp ises creating zero RF energy towards the 

direction of the target client. 

56. The method as in claim 	-wherein the BTSs in the main DIDO cluster 

compute DIDO precoding weights to pre-cancel inter-client interference with 

the first plurality of DIDO clients in t 'e main DIDO cluster. 

57. The method as in claim 56 wh- ein the BTSs in the main DIDO 

cluster implement block diagonalization BD) precoding to pre-cancel the 

inter-client interference with the first plura ty of DIDO clients. 

58. The method as in claim 54 wherein t ,e BTSs in the interfering DIDO 

cluster compute DIDO precoding weights to • e-cancel inter-client 

interference with second plurality of DIDO clien 	serviced by the interfering 

DIDO cluster and compute additional DIDO prec• sing weights for IDCI 

cancellation to avoid RF interference at the target c Sent. 

59. The method as in claim 58 wherein the BTSs in 	e interfering DIDO 

cluster implement block diagonalization (BD) precoding t• both pre-cancel 

the inter-client interference with the second plurality of DID& clients and to 

perform IDCI cancellation to avoid RF interference at the tar• -t client. 

60. The method as in claim 54 wherein the BTSs in the inte ering DIDO 

cluster implement DIDO precoding with inter-DIDO-cluster interfe ence 

(IDCI) cancellation to avoid RF interference at the target client onl 	'f the 

signal-to-interference ratio (SIR) computed from signal strength detested by 

the target client from the main DIDO cluster and interference signal strength 
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detect d by the target client from the interfering DIDO cluster is below a 

specifies threshold. 

61. 	A 	achine-implemented method for removing interference between 

adjacent . istributed-input-distributed-output (DIDO) clusters comprising: 

detecti 	. signal strength at a first client from a main DIDO cluster; 

detecting nterference signal strength at the first client from an 

interfering DIDO 	uster; 

if the signal 	rength from the main DIDO cluster reaches a specified 

value relative to the v:lue of the interference signal strength from the 

interfering DIDO cluste 	then generating channel state information (CSI) 

defining channel state be 	een one or more antennas of the first client and 

one or more antennas of the interfering DIDO cluster; 

transmitting the CSI fr. 	the first client to a base transceiver station 

(BTS) in the interfering DIDO c 	ster; and 

implementing DIDO preco•ing with inter-DIDO-cluster interference 

(IDCI) cancellation at the BTS in the interfering DIDO cluster to avoid RF 

interference at the first client. 

62. The method as in claim 61 furth r comprising: 

determining whether the specified 	alue of the signal strength from 

the main DIDO cluster reaches the specifies value relative to the value of the 

interference signal strength from the interferi 	DIDO cluster by estimating a 

signal-to-interference ratio (SIR) at the first clie t, the SIR based on a ratio of 

the signal strength detected by the first client fro 1 the main DIDO cluster 

and the interference signal strength detected by th 	first client from the 

interfering DIDO cluster; and 

generating channel state information (CSI) defi 	ng channel state 

between one or more antennas of the first client and one or more antennas 

of the interfering DIDO cluster when the SIR moves below I specified 

threshold. 

63. The method as in claim 61 further comprising: 

determining whether the specified value of the signal stre gth from 

the main DIDO cluster reaches the specified value relative to the 	1 lue of the 

interference signal strength from the interfering DIDO cluster by esti , ating a 
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signal- .-interference-plus noise ratio (SINR) at the first client, the SINR 

based o 	a ratio of the signal strength detected by the first client from the 

main DIN/ cluster and the interference signal strength and noise signal 

strength det- ted by the first client from the interfering DIDO cluster; and 

generat 	g channel state information (CSI) defining channel state 

between one or 	ore antennas of the first client and one or more antennas 

of the interfering D *0 cluster when the SINR moves below a specified 

threshold. 

64. The method as 	claim 61 further comprising: 

implementing con entional DIDO precoding on BTSs of the main 

DIDO cluster to transmit si 	ultaneous non-interfering data streams within 

the same frequency band to 3 first plurality of DIDO clients including the first 

client; 

implementing convention. DIDO precoding on BTSs of the interfering 

DIDO cluster to transmit simultaneous non-interfering data streams within 

the same frequency band to a secon 	plurality of DI DO clients, the 

conventional DIDO precoding impleme ted concurrently with the IDCI 

cancellation precoding. 

65. The method as in claim 61 wherein oetecting interference signal 

strength at the first client from an interfering ol DO cluster comprises 

measuring signal strength during designated p riods of silence from the 

DIDO antennas of the main DIDO cluster. 

66. The method as in claim 65 wherein the desk nated periods of silence 

are designated based on a predetermined transmissiin frame structure. 

67. The methods as in claim 61 wherein the main D 'O cluster and the 

interfering DIDO cluster comprise multicarrier orthogonal requency-division 

multiplexing (OFDM) systems, the method further comprisi 'g: 

determining whether the specified value of the signal 	rength from 

the main DIDO cluster reaches the specified value relative to t - value of the 

interference signal strength from the interfering DIDO cluster by :: timating a 

signal-to-interference ratio (SIR) or signal-to-interference-plus-nois: ratio 

(SINR) at the first client, the SIR based on a ratio of the signal streng h 

detected by the first client from the main DIDO cluster and the interfere ce 
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signal s ength detected by the first client from the interfering DIDO cluster, 

the SINR .ased on a ratio of the signal strength detected by the first client 

from the m.'n DIDO cluster and the interference signal strength and noise 

signal streng 	detected by the first client from the interfering DIDO cluster, 

wherein the SI - or SINR is estimated from null tones of the ODFM system. 

68. The meth.. as in claim 61 wherein if the signal strength from the 

main DI DO cluster eaches a specified value relative to the value of the 

interference signal st 	ngth from the interfering DIDO cluster, then using 

training signals from the interfering DIDO cluster to generate the channel 

state information (CSI) d dining channel state between one or more 

antennas of the first client .nd one or more antennas of the interfering DIDO 

cluster. 

69. The method as in claim .1 wherein implementing DIDO precoding 

with inter-DIDO-cluster interfere 	e (IDCI) cancellation at the BTS in the 

interfering DIDO cluster comprises irecoding and transmitting radio 

frequency (RF) signals to create zert RF energy at the location of the first 

client. 

70. The method as in claim 69 where 	M distributed transmitting 

antennas in the interfering cluster create u I to (M-1) points of zero RF 

energy. 

71. The method as in claim 69 wherein the ransmitting antennas are 

aware of the channel state information between he transmitters and the 

receivers, and the transmitters utilize the channel 	tate information to 

determine the interfering signals to be simultaneous 	transmitted. 

72. The method as in claim 71 using block diagona zation precoding. 

73. A system for removing interference between adjac: t distributed-

input-distributed-output (DIDO) clusters comprising: 

a main DIDO cluster for communicating with a first clie t over a DIDO 

communication channel; 

the first client for detecting signal strength from the main D 90 

cluster; 
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a 	interfering DIDO cluster for generating signals which interfere with 

the DIDO 	. mmunication channel, wherein the first client detects 

interference 	ignal strength from the interfering DIDO cluster; 

if the si. al strength from the main DIDO cluster reaches a specified 

value relative to 	e value of the interference signal strength from the 

interfering DIDO cl, ster, then the first client generates channel state 

information (CSI) de'' ing channel state between one or more antennas of 

the first client and one •r more antennas of the interfering DIDO cluster and 

transmits the CSI to a b 	e transceiver station (BTS) in the interfering DIDO 

cluster; and 

the BTS implementin 	DIDO precoding with inter-DIDO-cluster 

interference (IDCI) cancellatio 	to avoid RF interference at the first client. 

74. The system as in claim 7 	further comprising: 

the first client determining 	ether the specified value of the signal 

strength from the main DIDO cluster eaches the specified value relative to 

the value of the interference signal strength from the interfering DIDO cluster 

by estimating a signal-to-interference ra o (SIR) at the first client, the SIR 

based on a ratio of the signal strength det cted by the first client from the 

main DIDO cluster and the interference signal strength detected by the first 

client from the interfering DIDO cluster; and 

the first client generating channel state in •rmation (CSI) defining 

channel state between one or more antennas of t 	first client and one or 

more antennas of the interfering DIDO cluster when he SIR moves below a 

specified threshold. 

75. The system as in claim 73 further comprising: 

the first client determining whether the specified va 	e of the signal 

strength from the main DIDO cluster reaches the specified 	zlue relative to 

the value of the interference signal strength from the interferin• DIDO cluster 

by estimating a signal-to-interference-plus noise ratio (SINR) at he first 

client, the SINR based on a ratio of the signal strength detected b 	the first 

client from the main DIDO cluster and the interference signal streng 	and 

noise signal strength detected by the first client from the interfering D 00 

cluster; and 
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he first client generating channel state information (CSI) defining 

channel .tate between one or more antennas of the first client and one or 

more antennas of the interfering DIDO cluster when the SINR moves below 

a specified t reshold. 

76. The sy 	em as in claim 73 further comprising: 

a pluralit 	of base station transceivers (BTSs) within the main DIDO 

cluster; 

the BTSs of t e main DIDO cluster implementing conventional DIDO 

precoding to transmit •'multaneous non-interfering data streams within the 

same frequency band to - first plurality of DIDO clients including the first 

client; 

the BTSs of the interf:ring DIDO cluster implementing conventional 

DIDO precoding to transmit si 	ultaneous non-interfering data streams within 

the same frequency band to a s cond plurality of DI DO clients, the 

conventional DIDO precoding imp -mented concurrently with the IDCI 

cancellation precoding. 

77. The system as in claim 73 whe -in detecting interference signal 

strength at the first client from an interfe ng DIDO cluster comprises 

measuring signal strength during designat d periods of silence from the 

DI DO antennas of the main DIDO cluster. 

78. The system as in claim 77 wherein the oesignated periods of silence 

are designated based on a predetermined trans 	ission frame structure. 

79. The systems as in claim 73 wherein the ma 	DIDO cluster and the 

interfering DIDO cluster comprise multicarrier ortho• •nal frequency-division 

multiplexing (OFDM) systems, the system further corn •rising: 

the first client determining whether the specified 	.lue of the signal 

strength from the main DIDO cluster reaches the specifies value relative to 

the value of the interference signal strength from the interfe 	g DIDO cluster 

by estimating a signal-to-interference ratio (SIR) or signal-to-1 	erference- 

plus-noise ratio (SINR) at the first client, the SIR based on a ratio of the 

signal strength detected by the first client from the main DIDO clu- er and 

the interference signal strength detected by the first client from the 

interfering DIDO cluster, the SINR based on a ratio of the signal strength 
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detec -d by the first client from the main DIDO cluster and the interference 

signal s, ength and noise signal strength detected by the first client from the 

interferin. DIDO cluster, wherein the SIR or SINR is estimated from null 

tones of the ODFM system. 

80. The sy tem as in claim 73 wherein if the signal strength from the main 

DIDO cluster re ches a specified value relative to the value of the 

interference signa strength from the interfering DIDO cluster, then the first .. 	- 
client using training .ignals from the interfering DIDO cluster to generate the 

channel state informa 'on (CSI) defining channel state between one or more 

antennas of the first clie,t and one or more antennas of the interfering DIDO 

cluster. 

81. The system as in clai , 73 wherein implementing DIDO precoding 

with inter-DIDO-cluster interfe -nce (IDCI) cancellation at the BTS in the 

interfering DIDO cluster compris:'s precoding and transmitting radio 

frequency (RF) signals to create z. ro RF energy at the location of the first 

client. 

82. The system as in claim 81 whe -in M distributed transmitting 

antennas in the interfering cluster create 	p to (M-1) points of zero RF 

energy. 

83. The system as in claim 81 wherein the transmitting antennas are 

aware of the channel state information betwee 	the transmitters and the 

receivers, and the transmitters utilize the channe state information to 

determine the interfering signals to be simultaneou ly transmitted. 

84. The system as in claim 83 using block diagon. ization precoding. 

85. A machine-implemented method for adjusting c. 	munication with a 

first distributed-input-distributed-output (DIDO) client as t 'e first DIDO client 

moves from a first DIDO cluster to a second DIDO cluster, 	e method 

comprising: 

detecting signal strength between the first DIDO client a d the first 

DIDO cluster ("S1") and between the first DIDO client and the se •nd DIDO 

cluster ("S2"); 

when the first DIDO client is within a first specified zone in whi.h S2 is 

sufficiently low with respect to S1, then implementing conventional DIDi 
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precoding on at least one of the base transceiver stations (BTSs) in the first 

DIDO cl ster to transmit simultaneous non-interfering data streams within 

the same 	equency band to a first plurality of DIDO clients including the first 

client, and i 	plementing conventional DIDO precoding on the BTSs in the 

second DIDO 	luster to transmit simultaneous non-interfering data streams 

within the same requency band to a second plurality of DIDO clients not 

including the first , lient; 

when the firs DIDO client is within a second specified zone in which 

S2 has increased re l. ive to Si and/or S1 has decreased relative to S2 such 

that the relative values •f S2 and Si have resulted in a first threshold being 

reached, then generating channel state information (CSI) defining channel 

state between one or more .ntennas of the first DIDO client and one or more 

antennas of the second DIDe cluster, wherein a BTS of the second DIDO 

cluster uses the CSI to implement DIDO precoding with inter-DIDO-cluster 

interference (IDCI) cancellation to avoid RF interference at the first DIDO 

client; 

when the first DIDO client is 	'thin a third specified zone in which S2 

has increased relative to Si and/or Si has decreased relative to S2 such 

that the relative values of S2 and Si ha - resulted in a second threshold 

being reached, then implementing conventional DIDO precoding on the 

BTSs in the second DIDO cluster to transmi simultaneous non-interfering 

data streams within the same frequency band o the second plurality of 

DIDO clients including the first client and gener 	ing channel state 

information (CSI) defining channel state between .ne or more antennas of 

the first DIDO client and one or more antennas of t - first DIDO cluster, 

wherein a BTS of the first DIDO cluster uses the CSI • implement DIDO 

precoding with inter-DIDO-cluster interference (IDCI) c. 	cellation to avoid 

RF interference at the first client; and 

when the first DIDO client is within a fourth specified zone il which S2 has 

increased relative to S1 and/or Si has decreased relative to .2 such that 

the relative values of S2 and S1 have resulted in a third threshold being 

reached, then implementing conventional DIDO precoding on at -ast one of 

the base transceiver stations (BTSs) in the second DIDO cluster to transmit 
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simultaneous non-interfering data streams within the same frequency band 

to the second plurality of DIDO clients including the first client, and 

implemen ing conventional DIDO precoding on the BTSs in the first DIDO 

cluster to tr nsmit simultaneous non-interfering data streams within the 

same freque 	y band to the first plurality of DIDO clients not including the 

first client. 

86. The meth°• as in claim 85 further comprising: 

calculating t - signal-to-interference-plus-noise ratio (SINR) and/or 

the signal-to-interfere ce ratio (SIR) for S1 and S2; and 

defining the first, second and third thresholds based on values of SIR 

and/or SINR. 

87. The method as in cl. m 85 further comprising: 

adjusting each of the f st through third threshold values dynamically 

to implement a hysteresis loop 	response to the first DIDO client moving 

between zones to avoid repetitivz switches between each of the zones 

based on the relative values of S1 	nd S2. 

88. The method as in claim 85 wh :rein a determination as to the zone in 

which the DIDO client currently resides is made by the DIDO client. 

89. The method as in claim 85 wherein : determination as to the zone in 

which the DIDO client currently resides is m..e by a BTS in the first DIDO 

cluster and/or the second DIDO cluster. 

90. The method as in claim 85 implemented 	th a finite state machine, 

the finite state machine implemented as a processer executing sequences of 

instructions. 

91. The method as in claim 85 wherein implementin 	DIDO precoding 

with IDCI cancellation to avoid RF interference at the firs. DIDO client 

comprises a plurality of transmitting radio frequency (RF) s t nals to create 

locations in space with zero RF energy. 

92. The method as in claim 91 wherein M distributed trans 	tting 

antennas create up to (M-1) points of zero RF energy. 

93. The method as in claim 91 wherein the locations of zero R 	energy 

are receivers, the transmitting antennas are aware of the channel state 
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in 	rmation between the transmitters and the receivers, and the transmitters 

utili 	the channel state information to determine the interfering signals to be 

simult- 	eously transmitted. 

94. T e method as in claim 93 using block diagonalization precoding. 

95. A s stem for adjusting communication with a first distributed-input-

distributed-o tput (DIDO) client as the first DIDO client moves from a first 

DIDO cluster t. a second DIDO cluster, the method comprising: 

the first DI NO client detecting signal strength between the first DI DO 

client and the first 	DO cluster ("Si ") and between the first DIDO client and 

the second DIDO clu 	er ("S2"); 

when the first DI 00 client is within a first specified zone in which S2 is 

sufficiently low with respe, to S1, then implementing conventional DIDO 

precoding on at least one o 	he base transceiver stations (BTSs) in the first 

DIDO cluster to transmit simul .neous non-interfering data streams within 

the same frequency band to a fi 	t plurality of DIDO clients including the first 

client, and implementing conventio al DIDO precoding on the BTSs in the 

second DIDO cluster to transmit sim 	taneous non-interfering data streams 

within the same frequency band to a s- and plurality of DIDO clients not 

including the first client; 

when the first DIDO client is within a second specified zone in which 

S2 has increased relative to Si and/or Si ha- decreased relative to S2 such 

that the relative values of S2 and Si have resul -d in a first threshold being 

reached, then generating channel state informatio , (CSI) defining channel 

state between one or more antennas of the first DIDs client and one or more 

antennas of the second DIDO cluster, wherein a BTS .f the second DIDO 

cluster uses the CSI to implement DIDO precoding withilter-DIDO-cluster 

interference (IDCI) cancellation to avoid RF interference at he first DI DO 

client; 

when the first DIDO client is within a third specified zone n which S2 

has increased relative to S1 and/or Si has decreased relative to s2 such 

that the relative values of S2 and S1 have resulted in a second thre hold 

being reached, then implementing conventional DIDO precoding on t - 

BTSs in the second DIDO cluster to transmit simultaneous non-interfen • 
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data strt .ms within the same frequency band to the second plurality of 

DIDO clie ts including the first client and generating channel state 

information 	SI) defining channel state between one or more antennas of 

the first DIDO 	lient and one or more antennas of the first DIDO cluster, 

wherein a BTS • the first DIDO cluster uses the CSI to implement DIDO 

precoding with int- -DIDO-cluster interference (IDCI) cancellation to avoid 

RF interference at th 	first client; and 

when the first D II 0 client is within a fourth specified zone in which S2 

has increased relative to 	1 and/or S1 has decreased relative to S2 such 

that the relative values of ' 	and S1 have resulted in a third threshold being 

reached, then implementing ,onventional DIDO precoding on at least one of 

the base transceiver stations ( TSs) in the second DIDO cluster to transmit 

simultaneous non-interfering data streams within the same frequency band 

to the second plurality of DIDO clie ts including the first client, and 

implementing conventional DIDO pre oding on the BTSs in the first DIDO 

cluster to transmit simultaneous non-in 	rfering data streams within the 

same frequency band to the first plurality •f DIDO clients not including the 

first client. 

96. The system as in claim 95 further corn •rising: 

the first client and/or the BTSs calculatin 	the signal-to-interference-

plus-noise ratio (SINR) and/or the signal-to-interfrence ratio (SIR) for S1 

and S2; and 

defining the first, second and third thresholds • .sed on values of SIR 

and/or SINR. 

97. The system as in claim 95 further comprising: 

the first DIDO client and/or the BTSs adjusting each •f the first 

through third threshold values dynamically to implement a hy• eresis loop in 

response to the first DIDO client moving between zones to avoid repetitive 

switches between each of the zones based on the relative values •f S1 and 

S2. 

98. The system as in claim 95 wherein a determination as to the zon: in 

which the DIDO client currently resides is made by the DIDO client. 
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99. ' he system as in claim 95 wherein a determination as to the zone in 

which th:. DIDO client currently resides is made by a BTS in the first DIDO 

cluster an. or the second DIDO cluster. 

100. The s 	tern as in claim 95 implemented with a finite state machine, 

the finite state 	achine implemented as a processor executing sequences of 

instructions. 

101. The system -s in claim 95 wherein implementing DIDO precoding 

with IDCI cancellatio 	to avoid RF interference at the first DIDO client 

comprises a plurality o transmitting radio frequency (RF) signals to create 

locations in space with zz o RF energy. 

102. The system as in cl 	m 101 wherein M distributed transmitting 

antennas create up to (M-1) .oints of zero RF energy. 

103. The system as in claim 	01 wherein the locations of zero RF energy 

are receivers, the transmitting an -nnas are aware of the channel state 

information between the transmitte • and the receivers, and the transmitters 

utilize the channel state information t• determine the interfering signals to be 

simultaneously transmitted. 

104. The system as in claim 103 using •lock diagonalization precoding. 

105. A machine-implemented method for =djusting communication with a 

first distributed-input-distributed-output (DID• 	client comprising: 

sending RF energy to the DIDO client fr.+ 	one or more antennas of a 

DIDO network; 

estimating a current velocity of the DIDO cli- t; and 

assigning the client to a particular DIDO netwo k based on the 

estimated velocity of the client. 

106. The method as in claim 105 wherein the RF energ,  is used to 

estimate a current velocity for the client by estimating Dopp -r shift. 

107. The method as in claim 106 wherein the Doppler shift i . calculated 

using the RF energy reflected from the antennas to the client a • back to the 

antennas using blind estimation techniques. 

108. The method as in claim 106 wherein the RF energy consists •f 

training signals and the Doppler shift is calculated using the training s • nals. 
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109. he method as in claim 106 wherein if the DI DO client's velocity is 

above a • •ecified threshold, then assigning the DI DO client to a first DIDO 

network ca&able of communicating with high velocity DIDO clients and if the 

client's veloc y is below the specified threshold, then assigning the DIDO 

client to a seco d DIDO network. 

110. The method as in claim 109 wherein the first DIDO network comprises 

a plurality of base • tation transceivers (BTSs) connected through a BTS 

network having a firs, average latency and wherein the second DI DO 

network comprises a p rality of BTSs connected through a BTS network 

having a second averag: latency, the second average latency lower than the 

first average latency. 

111. The method as in clai , 	105 further comprising implementing DIDO 

precoding with inter-DIDO-clu 	er interference (IDOI) cancellation at one or 

more of the BTSs in an interferin 	DIDO cluster to create zero RF energy at 

the location of the DI DO client. 

112. The method as in claim 111 	erein M distributed transmitting 

antennas in the interfering DI DO clus 1:. create up to (M-1) points of zero RF 

energy. 

113. The method as in claim 111 wherei 	the transmitting antennas are 

aware of the channel state information betw:en the transmitters and the 

receivers, and the transmitters utilize the chan lel state information to 

determine the interfering signals to be simultane'usly transmitted. 

114. The method as in claim 113 using block dia,onalization precoding. 

115. A system for adjusting communication with a 	rst distributed-input-

distributed-output (DIDO) client comprising: 

a DIDO network having a plurality of antennas se I ding RF energy to 

the DI DO client; 

the DI DO client and/or one or more base station trap- eivers (BTSs) 

of the DI DO network estimating a current velocity of the DIDO 	lient; and 

one or more of the BTSs assigning the client to a particul r DIDO 

network based on the estimated velocity of the client. 

116. The system as in claim 115 wherein the RF energy is used t•  

estimate a current velocity for the client by estimating Doppler shift. 
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117. The system as in claim 116 wherein the Doppler shift is calculated 

using th • RF energy reflected from the antennas to the client and back to the 

antennas 	sing blind estimation techniques. 

118. The 	stem as in claim 116 wherein the RF energy consists of 

training signal 	and the Doppler shift is calculated using the training signals. 

119. The systz. 	as in claim 115 wherein if the DIDO client's velocity is 

above a specified hreshold, then assigning the DIDO client to a first DIDO 

network capable of k ommun icati n g with high velocity DIDO clients and if the 

client's velocity is bet.° 	the specified threshold, then assigning the DIDO 

client to a second DIDO 	etwork. 

120. The system as in c : im 119 wherein the first DIDO network comprises 

a plurality of base station tr. sceivers (BTSs) connected through a BTS 

network having a first averag- latency and wherein the second DIDO 

network comprises a plurality o ;TSs connected through a BTS network 

having a second average latency, he second average latency lower than the 

first average latency. 

121. The system as in claim 115 fu 	er comprising implementing DIDO 

precoding with inter-DIDO-cluster interf rence (IDCI) cancellation at one or 

more of the BTSs in an interfering DIDO 	uster to create zero RF energy at 

the location of the DIDO client. 

122. The system as in claim 121 wherein M .istributed transmitting 

antennas in the interfering DIDO cluster create , p to (M-1) points of zero RF 

energy. 

123. The system as in claim 121 wherein the tran mitting antennas are 

aware of the channel state information between the tr nsmitters and the 

receivers, and the transmitters utilize the channel state 	formation to 

determine the interfering signals to be simultaneously tra 	mitted. 

124. The system as in claim 121 using block diagonalizati a n precoding. 

125. A machine-implemented method for adjusting commu 	cation with a 

first distributed-input-distributed-output (DIDO) client comprisin. 

applying DIDO weights to one or more data streams to ge -rate one 

or more DIDO precoded data streams; 
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receiving input channel quality information (CQI) and/or channel state 

inform. ion (CSI) related to DIDO communication channels over which the 

DIDO pr- oded data streams are to be transmitted; 

dete 	ining a power scaling factor based on the CQI and/or CSI; and 

applyi t the power scaling factor to each of the DI DO precoded data 

streams. 

126. The metho•' as in claim 125 wherein applying the power scaling factor 

to each of the DIDO •recoded data streams comprises multiplying the power 

scaling factor to each of the DIDO precoded data streams. 

127. The method as in claim 125 wherein the CQI comprises an average 

signal to noise ratio (SNR) 	RSSI for each of the DIDO communication 

channels. 

128. The method as in claim 	25 wherein the power scaling factor is 

applied to each of the data strea 	s sent to every DIDO antenna and is 

dynamically adjusted such that an 	stantaneous per-DIDO antenna transmit 

power may rise above predefined ma,  imum permissible exposure (MPE) 

limits but the average per-DIDO antenna power is maintained below the 

MPE limits. 

129. The method as in claim 125 further c•mprising implementing DIDO 

precoding with inter-DIDO-cluster interferenc 	(IDCI) cancellation to transmit 

from a plurality of transmitting antennas and cre ate zero RF energy at the 

location of the first DIDO client. 

130. The method as in claim 129 further comprisin • transmitting from M 

distributed transmitting antennas to create up to (M-1) •oints of zero RF 

energy. 

131. The method as in claim 129 wherein the wherein the transmitting 

antennas are aware of the channel state information betwee 	the 

transmitters and the receivers, and the transmitters utilize the 	annel state 

information to determine interfering signals to be simultaneously 	ansmitted. 

132. The method as in claim 131 using block diagonalization preceding. 

133. The method as in claim 129 wherein the transmitting antennas .re 

DIDO distributed antennas, the locations with zero RF energy correspo d to 
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the loc. ion of DIDO clients and DIDO precoding is used to create points of 

zero RF :. ergy to the clients. 

134. The 	ethod as in claim 133 wherein points of zero RF energy are 

created to re , ove interference between adjacent DIDO clusters. 

135. A machi e-implemented method for adjusting communication with a 

first distributed-i 	•ut-distributed-output (DIDO) client comprising: 

receiving chznnel state information (CSI) and/or channel quality 

information (COI); 

selecting group' of DIDO antennas within the same cluster based on 

the CSI or CQI; and 

applying DIDO wei. is to generate one or more DIDO precoded data 

streams within each group •:sed on the CSI and/or CQI. 

136. The method as in clai 	135 wherein applying the DIDO weights 

generate each of the DIDO pre •ded data streams comprises multiplying the 

DIDO weights to each of the DID e precoded data streams. 

137. The method as in claim 135 	herein the CQI comprises an average 

signal to noise ratio (SNR) or RSSI fo each of the DIDO communication 

channels. 

138. The method as in claim 135 wherein the power scaling factor is 

applied to each of the data streams sent to e ery DIDO antenna and is 

dynamically adjusted such that an instantaneo s per-DIDO antenna transmit 

power may rise above predefined maximum per 'issible exposure (MPE) 

limits but the average per-DIDO antenna power is 	aintained below the 

MPE limits. 

139. The method as in claim 135 further comprising i 	plementing DIDO 

precoding with inter-DIDO-cluster interference (IDOI) ca cellation to transmit 

from a plurality of transmitting antennas and create zero R 	energy at the 

location of the first DIDO client. 

140. The method as in claim 135 further comprising transmi 	ng from M 

distributed transmitting antennas to create up to (M-1) points of 	ero RF 

energy. 
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141. The method as in claim 139 wherein the wherein the transmitting 

anten -s are aware of the channel state information between the 

transmit 	rs and the receivers, and the transmitters utilize the channel state 

informatio 	to determine interfering signals to be simultaneously transmitted. 

142. The 	ethod as in claim 141 using block diagonalization precoding. 

143. The me. od as in claim 129 wherein the transmitting antennas are 

DIDO distribute• antennas, the locations with zero RF energy correspond to 

the location of DID• clients and DIDO precoding is used to create points of 

zero RF energy to th 	clients. 

144. The method as 	claim 143 wherein points of zero RF energy are 

created to remove interf- ence between adjacent DIDO clusters. 

145. A machine-impleme ted method for communicating with a plurality of 

distributed-input-distributed-• 	tput (DIDO) clients comprising: 

determining channel sta 	information (CSI) defining a channel state 

between each of a first plurality o DIDO antennas and each of the DIDO 

clients; 

using the CSI to determine di 	ributed-input-distributed-output (DIDO) 

precoding weights for each of the chan leis between each of the first plurality 

of DIDO antennas and the antennas of e:ch of the DIDO clients; 

using the CSI and DIDO precoding 	eights to determine link quality 

metrics defining link quality between each of 	e first plurality of DIDO 

antennas and the antennas of each of the DID 0 clients; 

using the link-quality metrics, to determine 	odulation coding 

schemes (MCSs) for different DIDO clients; and 

transmitting precoded data streams from each .f the first plurality of 

DIDO antennas to each of the individual DIDO clients using the determined 

MCSs for those clients. 

146. The method as in claim 145 wherein, in a system wh ch employs 

orthogonal frequency-division multiplexing (OFDM), the link q ality metric 

comprises an average signal to noise ratio over all OFDM tone- 

147. The method as in claim 145 wherein the link quality metric s a 

frequency response of the effective channels between the first plur- ity of 

antennas and the antennas of the clients. 
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148. T - method as in claim 145 wherein, in a system which employs 

orthogonal frequency-division multiplexing (OFDM), the method further 

comprising: 

based en the link-quality metrics, determining the different OFDM 

tones to be use.,  to communicate with each of the different DIDO clients. 

149. The method Is in claim 145 further comprising: 

transmitting a 	indication of the MCSs to be used for communication 

to each of the respect! e DIDO clients. 

150. The method as in claim 149 wherein, in a system which employs 

orthogonal frequency-divis on multiplexing (OFDM), the method further 

comprising: 

transmitting an indication of the different tones to be used for 

communication to each of the r- spective DIDO clients. 

151. The method as in claim 1 	further comprising adjusting the MCSs 

based on detected temporal variat ens of channel gain. 

152. The method as in claim 145 	erein the MCSs are recalculated every 

fraction of channel coherence time. 

153. The method as in claim 145 furth r comprising implementing DIDO 

precoding with inter-DIDO-cluster interfer nce (IDCI) cancellation to transmit 

from the first plurality of DIDO antennas ano create zero RF energy at the 

location of the first DIDO client. 

154. The method as in claim 153 further comerising transmitting from M 

distributed DIDO antennas to create up to (M-1) •oints of zero RF energy. 

155. The method as in claim 153 wherein the w -rein the DIDO antennas 

are aware of the channel state information between he transmitters and the 

receivers, and the transmitters utilize the channel sta 	information to 

determine interfering signals to be simultaneously tran 	itted. 

156. The method as in claim 155 using block diagonali --tion precoding. 

157. The method as in claim 156 wherein the locations 	'th zero RF 

energy correspond to the location of each of the DIDO client and DIDO 

precoding is used to create points of zero RF energy to the cli nts. 
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158. T ,e method as in claim 157 wherein points of zero RF energy are 

created to emove interference between adjacent DIDO clusters. 

159. A mac 'ne-implemented method for performing precoding 

interpolation in : DIDO system which employs orthogonal frequency-division 

multiplexing (OF) 	) and DIDO precoding to communicate with a plurality of 

distributed-input-di- ributed-output (DIDO) clients comprising: 

selecting a fir 	subset of ODFM tones to determine a first subset of 

precoding weights; 

deriving a secon. 	ubset of precoding weights for a second subset of 

ODFM tones by interpolati g between the first subset of precoding weights; 

and 

using a combination of he first subset of precoding weights and the 

second subset of precoding wei hts to precode a data stream prior to 

transmitting the data stream to a a IDO client. 

160. The method in claim 159 whe -in singular value decomposition (SVD) 

is performed on the first subset of 0" IM tones to determine the first subset 

of precoding weights; 

161. The method as in claim 159 furth- comprising implementing DIDO 

precoding with inter-DIDO-cluster interfere ce (IDCI) cancellation to transmit 

from a first plurality of DIDO antennas and c eate zero RF energy at the 

location of the DIDO client. 

162. The method as in claim 159 further comp ising transmitting from M 

distributed DIDO antennas to create up to (M-1) p.ints of zero RF energy. 

163. The method as in claim 161 wherein the wh- ein the DIDO antennas 

are aware of the channel state information between t 'e transmitters and the 

receivers, and the transmitters utilize the channel state 'nformation to 

determine interfering signals to be simultaneously trans 	'tted. 

164. The method as in claim 163 using block diagonaliza ion precoding. 

165. The method as in claim 164 wherein the locations wit 	zero RF 

energy correspond to the location of each of a plurality of DID 0 clients and 

DIDO precoding is used to create points of zero RF energy at e ch of the 

plurality of DIDO clients. 
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166. The method as in claim 165 wherein points of zero RF energy are 

created ,. remove interference between adjacent DIDO clusters. 

167. A s stem performing precoding interpolation in a DIDO system which 

employs ort ogonal frequency-division multiplexing (OFDM) and DIDO 

precoding to 	.mmunicate with a plurality of distributed-input-distributed-

output (DIDO) cents comprising, the system comprising a processor for 

processing progra 	code to perform the operations of: 

selecting a fi .t subset of ODFM tonesto determine a first subset of 

precoding weights; 

deriving a secon• subset of precoding weights for a second subset of 

ODFM tones by interpola 	g between the first subset of precoding weights; 

and 

using a combination o 	he first subset of precoding weights and the 

second subset of precoding we 	hts to precode a data stream prior to 

transmitting the data stream to a mi DO client. 

168. The system in claim 167 wher: in singular value decomposition (SVD) is 

performed on the first subset of OFD 	tones to determine the first subset of 

precoding weights; 

169. The system as in claim 167 furthe comprising program code which, 

when executed by the processor, performs he operations of: implementing 

DIDO precoding with inter-DIDO-cluster inte 	-rence (IDCI) cancellation to 

transmit from a first plurality of DIDO antennas -nd create zero RF energy at 

the location of the DIDO client. 

170. The system as in claim 167 further comprisi g transmitting from M 

distributed DIDO antennas to create up to (M-1) poin s of zero RF energy. 

171. The system as in claim 169 wherein the wherei 	the DIDO antennas 

are aware of the channel state information between the t . nsmitters and the 

receivers, and the transmitters utilize the channel state inf. mation to 

determine interfering signals to be simultaneously transmit t-.. 

172. The system as in claim 171 wherein utilizing the chann 	state 

information comprises using block diagonalization precoding. 

173. The system as in claim 172 wherein the locations with zero - F 

energy correspond to the location of each of a plurality of DIDO clie 	s and 
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DIDO p -coding is used to create points of zero RF energy at each of t 

plurality o DIDO clients. 

174. 	The - stem as in claim 173 wherein points of zero RF energy ar 

created to re 'ove interference between adjacent DIDO clusters. 
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