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 H, is computed and the precoding weight w, for the
target user k is defined as the right sigular vector corresponding to the null

subspace of f,.

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 H, = v,£,U, ", the MU-MAS precoding weight for user k is given by

we = U, (U7 1,7
where U, is the matrix with columns being the singular vectors of the null

subspace of H,.

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
CSlI 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 CSl 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 CSl 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 Hy is computed and the precoding weight w, for the
target user k is defined as the right sigular vector corresponding to the null

subspace of H,.

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 f, = v,z,U,", the MU-MAS precoding weight for user k is given by

wi = U, (U, b7
where U, is the matrix with columns being the singular vectors of the null

subspace of H,.
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measuring\channel state information (CSI) between each user and
each DIDO antenny within a defined user cluster; and

precoding daty transmissions between the DIDO antennas within the
user cluster and the users reachable by those DIDO 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) ar signal-to-interference-plus-noise ratio (SINR).
3. The method as in claim 2 wherein the DIDO distributed antennas or
the users transmit training signals and the users or the DIDO distributed
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 clust&r comprises identifying a subset of the
antennas having non-zero link-quality retrics to the target user.
5. The method as in claim 1 further 8omprising:

implementing DIDO precoding with \nter-DIDO-cluster interference
(IDCI) cancellation at the BTSs in an interfeNng DIDO cluster to avoid RF
interference at the target user if the target usex 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\adio frequency (RF)
signals transmitted from the antennas in the interfeNng DIDO cluster.
6. The method as in claim 5 wherein the antennasg in the interfering
DIDO cluster transmit radio frequency (RF) signals to cteate 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.
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he method as in claim 6 wherein the locations of zero RF energy are
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 lgcation of DIDO users and DIDO precoding is used to
create points of zero RQF energy to the users.

11.  The method as
selected, the CSI from al transmitters within the user-cluster to every user is

claim 1 wherein once the user clusters are

made available to all BTS8 within the user cluster.

11 wherein the CSI information is shared
ion network (BSN).

wherein UL/DL channel reciprocity is

12.  The method as in cla
across all BTSs via a base st
13.  The method as in claim
exploited to derive the CSI from thaining over the UL channel for TDD
systems.
14.  The method as in claim 12 whergin 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 singulgr value decomposition
(SVD) of the effective channel matrix Hy is compited and the precoding
weight w, for the target user k is defined as the right sigular vector
corresponding to the null subspace of Hy.
17.  The method as in claim 1 wherein if the numbenr\of transmitters is
greater than the number of users, and the SVD decompogses the effective
channel matrix as H; = V,£,U,", the DIDO precoding weight for user k is
given by ‘
wi =U, (U, b)) -
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where U, is the matrix with columns being the singular vectors of the null
subspace of Hy.

18.  A\system for coordinating transmissions in distributed wireless
systems comprising:

information (CSI) between &ach user and each DIDO antenna within a
defined user cluster and precyding data transmissions between the DIDO
antennas within the user clustek and the users reachable by those DIDO
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 wher&in the DIDO distributed antennas
transmit training signals and the users estimate the received signal quality
based on that training.
21.  The system as in claim 18 wherein uskg the link quality
measurements to define a user cluster compri
antennas having non-zero Iink—qUaIity metrics to the target user.
22.  The system as in claim 18 wherein the BTSg implement DIDO
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 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 DIDO cluster.
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23.
DIDO clyster transmit radio frequency (RF) signals to create locations in

N he system as in claim 22 wherein the antennas in the interfering

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

24. The sy§tem as in claim 23 wherein M distributed transmitting
antennas create, up to (M-1) points of zero RF energy.

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 clajm 25 using block diagonalization precoding.

27. The system as in claing 23 wherein the locations with zero RF energy
correspond to the location of DyDO users and DIDO precoding is used to
create points of zero RF energy Yo the users.

28. The system as in claim 18 Wherein once the user clusters are
selected, the CSI from all transmitteks within the user-cluster to every user is
made available to all BTSs within the \ser cluster.

29. The system as in claim 28 wherein the CSl information is shared
(BSN).

DL channel reciprocity is

across all BTSs via a base station networ
30. The system as in claim 29 wherein
exploited to derive the CSI from training overthe 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 &ntries of the link-
quality matrix are fed back.
33.  The system as in claim 18 wherein singular value dgcomposition
(SVD) of the effective channel matrix Hy is computed and thg precoding
weight wy, for the target user k is defined as the right sigular vegtor

corresponding to the null subspace of Hy.
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34.
greater thyn the number of users, and the SVD decomposes the effective

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

channel maYyix as H, = V,Z,U,”, the DIDO precoding weight for user kis
given by
w, =U, (0" - b,")

where U, is the matrix with columns being the singular vectors of the null
subspace of Hy.
35. A system comjyrising a plurality of distributed transmitting antennas
that transmit radio freqliency (RF) signals to create locations in space with
zero RF energy.
36. The system as in claim 35 wherein M distributed transmitting
antennas create up to (M-1) points of zero RF energy.
37. The system as in claim\35 wherein the locations of zero RF energy
are receivers, the transmitting aRtennas are aware of the channel state
information between the transmittgrs 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 whereiR the transmitting antennas are
DIDO distributed antennas, the locations wjth zero RF energy correspond to
the location of DIDO clients and DIDO precoding is used to create points of

zero RF energy to the clients.

40. The system as in claim 39 wherein points §f zero RF energy are
created to remove interference between adjacent D{DO clusters.
41.  The system as in claim 40 further comprising:
a main DIDO cluster having at least one base trgnsceiver station
(BTS) connected to a first plurality of antennas for communicating with a
plement DIDO

precoding to transmit simultaneous non-interfering data streams within the

target client, wherein the BTSs in the main DIDO cluster i

same frequency band to a first plurality of DIDO clients includkng the target
client; and
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oRe or more interfering DIDO clusters, each interfering DIDO cluster
having at least one BTS connected to a second plurality of antennas
communicalng with a second plurality of DIDO clients, wherein the BTSs in
the interfering\DIDO cluster implement DIDO precoding to transmit
simultaneous ngn-interfering data streams within the same frequency band
ality of DIDO clients;

wherein when the target client is located within a zone in which the
target client is transmitting and receiving data streams to and from the
antennas in the main RIDO cluster, respectively, and is also detecting RF
signals transmitted from\the antennas in the interfering DIDO cluster, the
BTSs in the interfering DIRO cluster implement DIDO precoding with inter-
DIDO-cluster interference (NDCI) cancellation to avoid RF interference at the
target client.
42. The system as in claim 41 wherein implementing DIDO precoding
with IDCI cancellation comprises\creating zero RF energy towards the

direction of the target client.

in the BTSs in the main DIDO cluster
compute DIDO precoding weights to prexcancel inter-client interference with

43. The system as in claim 41 whe

the first plurality of DIDO clients in the maky DIDO cluster.
BTSs in the main DIDO cluster
implement block diagonalization (BD) precoding to pre-cancel the inter-client

44. The system as in claim 43 wherein t

interference with the first plurality of DIDO clients.
45.  The system as in claim 41 wherein the BTSs in the interfering DIDO
cluster compute DIDO precoding weights to pre-caxcel inter-client
interference with second plurality of DIDO clients setyiced by the interfering
DIDO cluster and compute additional DIDO precoding \weights 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 glients and to

perform IDCI cancellation to avoid RF interference at the target\client.
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47.  TNhe system as in claim 41 wherein the BTSs in the interfering DIDO
cluster implement DIDO precoding with inter-DIDO-cluster interference
(IDCI) cance|lation to avoid RF interference at the target client only if the
signal-to-interference ratio (SIR) computed from signal strength detected by
the target client\from the main DIDO cluster and interference signal strength
detected by the target client from the interfering DIDO cluster is below a
specified threshold)
48. A machine-imgplemented method comprising:
transmitting radip frequency (RF) signals from a plurality of antennas
to create locations in spgce with zero RF energy.
49. The method as in claim 48 wherein M distributed transmitting
antennas create up to (M-1)\points of zero RF energy.
50. The method as in claimy 48 wherein the locations of zero RF energy
are receivers, the transmitting antennas are aware of the channel state
information between the transmitfers and the receivers, and the transmitters
utilize the channel state informatioR to determine the interfering signals to be
simultaneously transmitted.
51.  The method as in claim 50 using block diagonalization precoding.
52.  The method as in claim 48 wherejn the transmitting antennas are
DIDO distributed antennas, the locations ith zero RF energy correspond to
the location of DIDO clients and DIDO precoding is used to create points of
zero RF energy to the clients.
53.  The method as in claim 52 wherein poirks of zero RF energy are
created to remove interference between adjacent DIDO clusters.
54.  The method as in claim 48 further comprisig:
associating a target client with a main DIDO &luster having at least
one base transceiver station (BTS) connected to a firgt plurality of antennas,
implementing DIDO precoding on the BTSs in thg main DIDO cluster
to transmit simultaneous non-interfering data streams within the same
frequency band to a first plurality of DIDO clients including the target client;
associating a second plurality of DIDO clients with an\nterfering
DIDO cluster having at least one BTS connected to a second Rlurality of

antennas;
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implementing DIDO precoding on the BTSs in the interfering DIDO
cluster to fxansmit simultaneous non-interfering data streams within the
same frequeqcy band to a second plurality of DIDO clients; and

implemgnting DIDO precoding with inter-DIDO-cluster interference
(IDCI) cancellatign 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 clieRt is transmitting and receiving data streams to and from
the antennas in the main DIDO cluster, respectively, and is also detecting
RF signals transmitted fipm the antennas in the interfering DIDO cluster.
55.  The method as in claim 54 wherein implementing DIDO precoding
with IDCI cancellation compyjses creating zero RF energy towards the
direction of the target client.
56. The method as in claim 5dwherein 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 tke main DIDO cluster.
57. The method as in claim 56 wheyein the BTSs in the main DIDO
cluster implement block diagonalization\BD) precoding to pre-cancel the
inter-client interference with the first plurakty of DIDO clients.
58. The method as in claim 54 wherein tke BT Ss in the interfering DIDO
cluster compute DIDO precoding weights to pxe-cancel inter-client
interference with second plurality of DIDO clients serviced by the interfering
DIDO cluster and compute additional DIDO precoding weights for IDCI
cancellation to avoid RF interference at the target cent.

59. The method as in claim 58 wherein the BTSs inthe interfering DIDO
cluster implement block diagonalization (BD) precoding to both pre-cancel

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

signal-to-interference ratio (SIR) computed from signal strength detegted by
the target client from the main DIDO cluster and interference signal strangth
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detectgd by the target client from the interfering DIDO cluster is below a
specified threshold.
61.  Awnachine-implemented method for removing interference between
adjacent qjstributed-input-distributed-output (DIDO) clusters comprising:
detecting signal strength at a first client from a main DIDO cluster;
detecting\interference signal strength at the first client from an
interfering DIDO cluster;
if the signal strength from the main DIDO cluster reaches a specified
value relative to the value of the interference signal strength from the
interfering DIDO cluster\ then generating channel state information (CSI)
defining channel state betyveen one or more antennas of the first client and
one or more antennas of thg interfering DIDO cluster;
transmitting the CSI from the first client to a base transceiver station
(BTS) in the interfering DIDO cNyster; and
implementing DIDO precoding with inter-DIDO-cluster interference
(IDCI) cancellation at the BTS in th

interference at the first client.

interfering DIDO cluster to avoid RF

62. The method as in claim 61 further comprising:
determining whether the specifiedvalue of the signal strength from
the main DIDO cluster reaches the specified value relative to the value of the
interference signal strength from the interfering DIDO cluster by estimating a
signal-to-interference ratio (SIR) at the first cliext, the SIR based on a ratio of
the signal strength detected by the first client frorg the main DIDO cluster
and the interference signal strength detected by thg first client from the
interfering DIDO cluster; and
generating channel state information (CSl) defining 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 belowa specified
threshold.
63. The method as in claim 61 further comprising:
determining whether the specified value of the signal streRgth from
the main DIDO cluster reaches the specified value relative to the

interference signal strength from the interfering DIDO cluster by esti
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signal-

-interference-plus noise ratio (SINR) at the first client, the SINR
based on\a ratio of the signal strength detected by the first client from the
main DIDO\cluster and the interference signal strength and noise signal
ted by the first client from the interfering DIDO cluster; and
generatig channel state information (CSI) defining channel state
between one or ore antennas of the first client and one or more antennas
of the interfering DNDO cluster when the SINR moves below a specified
threshold.
64. The method as

implementing con¥entional DIDO precoding on BTSs of the main

claim 61 further comprising:
DIDO cluster to transmit sifiultaneous non-interfering data streams within
the same frequency band to ¥ first plurality of DIDO clients including the first
client;
implementing conventiona\ DIDO precoding on BTSs of the interfering
DIDO cluster to transmit simultane§us non-interfering data streams within
the same frequency band to a secony plurality of DIDO clients, the
conventional DIDO precoding implemexted concurrently with the IDCI
cancellation precoding.
65. The method as in claim 61 wherein fetecting interference signal
strength at the first client from an interfering RIDO 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 designated periods of silence
are designated based on a predetermined transmissign frame structure.
67. The methods as in claim 61 wherein the main DNDO cluster and the
interfering DIDO cluster comprise multicarrier orthogonal\Xrequency-division
multiplexing (OFDM) systems, the method further comprising:
determining whether the specified value of the signal
the main DIDO cluster reaches the specified value relative to the value of the
interference signal strength from the interfering DIDO cluster by éstimating a
signal-to-interference ratio (SIR) or signal-to-interference-plus-noisg 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 cluster and the interferexice
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signal siyength detected by the first client from the interfering DIDO cluster,
the SINRYpased on a ratio of the signal strength detected by the first client
from the majn DIDO cluster and the interference signal strength and noise
signal strengt{ detected by the first client from the interfering DIDO cluster,
wherein the SI
68. The meth
main DIDO cluster Xeaches a specified value relative to the value of the

or SINR is estimated from null tones of the ODFM system.
as in claim 61 wherein if the signal strength from the

interference signal stkength from the interfering DIDO cluster, then using
training signals from thg interfering DIDO cluster to generate the channel
state information (CSl) d&fining 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 interference (IDCI) cancellation at the BTS in the
interfering DIDO cluster comprises\precoding and transmitting radio
frequency (RF) signals to create zerd RF energy at the location of the first
client.
70.  The method as in claim 69 wherelg M distributed transmitting
antennas in the interfering cluster create ug to (M-1) points of zero RF
energy.
71.  The method as in claim 69 wherein the Yransmitting antennas are
aware of the channel state information between Yhe transmitters and the
receivers, and the transmitters utilize the channel §tate information to
determine the interfering signals to be simultaneously transmitted.

72.  The method as in claim 71 using block diagonaljzation precoding.

73. A system for removing interference between adjac
input-distributed-output (DIDO) clusters comprising:
a main DIDO cluster for communicating with a first client over a DIDO
communication channel;
the first client for detecting signal strength from the main DNDO

cluster;
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interfering DIDO cluster for generating signals which interfere with
the DIDO communication channel, wherein the first client detects
interference $jgnal strength from the interfering DIDO cluster;

if the si
value relative to the value of the interference signal strength from the

al strength from the main DIDO cluster reaches a specified

interfering DIDO cl\ster, then the first client generates channel state
information (CSI) defiping channel state between one or more antennas of
the first client and one ©r more antennas of the interfering DIDO cluster and
transmits the CSl to a bage transceiver station (BTS) in the interfering DIDO
cluster; and
the BTS implementing, DIDO precoding with inter-DIDO-cluster
interference (IDCI) cancellation to avoid RF interference at the first client.
74.  The system as in claim 73 further comprising:
the first client determining whether the specified value of the signal
strength from the main DIDO cluster\reaches the specified value relative to
the value of the interference signal strgngth from the interfering DIDO cluster
by estimating a signal-to-interference ralp (SIR) at the first client, the SIR
based on a ratio of the signal strength detacted by the first client from the
main DIDO cluster and the interference signgl strength detected by the first
client from the interfering DIDO cluster; and
the first client generating channel state information (CSI) defining
channel state between one or more antennas of the first client and one or
more antennas of the interfering DIDO cluster whenthe SIR moves below a
specified threshold.
75.  The system as in claim 73 further comprising:
the first client determining whether the specified valye of the signal
strength from the main DIDO cluster reaches the specified value relative to
the value of the interference signal strength from the interfering DIDO cluster
by estimating a signal-to-interference-plus noise ratio (SINR) at the first
client, the SINR based on a ratio of the signal strength detected by the first
client from the main DIDO cluster and the interference signal strength and
noise signal strength detected by the first client from the interfering DIDO

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

channel state between one or more antennas of the first client and one or
more anteRnas of the interfering DIDO cluster when the SINR moves below
a specified tRreshold.
76.  The system as in claim 73 further comprising:

a plurality\of base station transceivers (BTSs) within the main DIDO
cluster;

the BTSs of the main DIDO cluster implementing conventional DIDO
precoding to transmit sjmultaneous non-interfering data streams within the
same frequency band to\a first plurality of DIDO clients including the first
client;

the BTSs of the interfgring DIDO cluster implementing conventional
DIDO precoding to transmit simultaneous non-interfering data streams within
the same frequency band to a sacond plurality of DIDO clients, the
conventional DIDO precoding implgemented concurrently with the IDCI
cancellation precoding.
77.  The system as in claim 73 wherein detecting interference signal
strength at the first client from an interfeNng DIDO cluster comprises
measuring signal strength during designatgd periods of silence from the
DIDO antennas of the main DIDO cluster.
78.  The system as in claim 77 wherein the §esignated periods of silence
are designated based on a predetermined transikiission frame structure.
79.  The systems as in claim 73 wherein the maip DIDO cluster and the
interfering DIDO cluster comprise multicarrier orthogenal frequency-division
multiplexing (OFDM) systems, the system further comgrising:

the first client determining whether the specified value of the signal
strength from the main DIDO cluster reaches the specified\value relative to

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

signal strength detected by the first client from the main DIDO cluster 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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detected by the first client from the main DIDO cluster and the interference
signal siength and noise signal strength detected by the first client from the
interfering\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 regches a specified value relative to the value of the

interference signal strength from the interfering DIDO cluster, then the first

client using training gignals from the interfering DIDO cluster to generate the
channel state information (CSl) defining channel state between one or more
antennas of the first clieRt and one or more antennas of the interfering DIDO
cluster.
81.  The system as in claiy 73 wherein implementing DIDO precoding
with inter-DIDO-cluster interference (IDCI) cancellation at the BTS in the
interfering DIDO cluster comprisgs 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 whergin M distributed transmitting
antennas in the interfering cluster create\up 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 betweeN the transmitters and the
receivers, and the transmitters utilize the channelstate information to
determine the interfering signals to be simultaneoufly transmitted.
84. The system as in claim 83 using block diagonalization precoding.
85. A machine-implemented method for adjusting cogmmunication with a
first distributed-input-distributed-output (DIDO) client as tRe first DIDO client
moves from a first DIDO cluster to a second DIDO cluster, the method
comprising:
detecting signal strength between the first DIDO client and the first
DIDO cluster (“S1”) and between the first DIDO client and the second DIDO
cluster (“S27);
when the first DIDO client is within a first specified zone in whith S2 is

sufficiently low with respect to S1, then implementing conventional DID
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precoding on at least one of the base transceiver stations (BTSs) in the first
DIDO clister to transmit simultaneous non-interfering data streams within
the same Nequency band to a first plurality of DIDO clients including the first
client, and iplementing conventional DIDO precoding on the BTSs in the
second DIDO¢luster to transmit simultaneous non-interfering data streams
within the same\frequency band to a second plurality of DIDO clients not
including the first glient;

when the first DIDO client is within a second specified zone in which
S2 has increased reldtive to S1 and/or S1 has decreased relative to S2 such
that the relative values gf S2 and S1 have resulted in a first threshold being
reached, then generating\channel state information (CSI) defining channel
state between one or more\antennas of the first DIDO client and one or more
antennas of the second DIDQ cluster, wherein a BTS of the second DIDO
cluster uses the CSI to implemgnt DIDO precoding with inter-DIDO-cluster
interference (IDCI) cancellation t§ avoid RF interference at the first DIDO
client;

when the first DIDO client is

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

ithin a third specified zone in which S2
that the relative values of S2 and S1 have resulted in a second threshold
being reached, then implementing conventjonal DIDO precoding on the
BTSs in the second DIDO cluster to transmit simultaneous non-interfering
data streams within the same frequency band\o the second plurality of
DIDO clients including the first client and generating channel state
information (CSI) defining channel state between ¥ne or more antennas of
first DIDO cluster,
implement DIDO

the first DIDO client and one or more antennas of t
wherein a BTS of the first DIDO cluster uses the CSI
precoding with inter-DIDO-cluster interference (IDCI) capcellation to avoid
RF interference at the first client; and
which S2 has
increased relative to S1 and/or S1 has decreased relative to §2 such that

when the first DIDO client is within a fourth specified zone i

the relative values of S2 and S1 have resulted in a third threshgld being
reached, then implementing conventional DIDO precoding on at
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 s&cond plurality of DIDO clients including the first client, and
implementjng conventional DIDO precoding on the BTSs in the first DIDO
cluster to transmit simultaneous non-interfering data streams within the
same frequengy band to the first plurality of DIDO clients not including the
first client.

86. The methoy as in claim 85 further comprising:
signal-to-interference-plus-noise ratio (SINR) and/or
the signal-to-interferexce 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 clajm 85 further comprising:

adjusting each of the fist through third threshold values dynamically
to implement a hysteresis loop \n response to the first DIDO client moving
between zones to avoid repetitive\ switches between each of the zones
based on the relative values of St
88. The method as in claim 85 whgrein 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 made by a BTS in the first DIDO
cluster and/or the second DIDO cluster.
90. The method as in claim 85 implemented with a finite state machine,
the finite state machine implemented as a processgr executing sequences of
instructions.
91.  The method as in claim 85 wherein implementing DIDO precoding
with IDCI cancellation to avoid RF interference at the firsk DIDO client
comprises a plurality of transmitting radio frequency (RF) signals to create
locations in space with zero RF energy.
92. The method as in claim 91 wherein M distributed trans
antennas create up to (M-1) points of zero RF energy.

93. The method as in claim 91 wherein the locations of zero RR\energy
are receivers, the transmitting antennas are aware of the channel state
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information between the transmitters and the receivers, and the transmitters
the channel state information to determine the interfering signals to be

simultapeously transmitted.
94. TNe method as in claim 93 using block diagonalization precoding.
95. A system for adjusting communication with a first distributed-input-
distributed-oiput (DIDO) client as the first DIDO client moves from a first
DIDO cluster to\a second DIDO cluster, the method comprising:

the first DIRO client detecting signal strength between the first DIDO
client and the first D{DO cluster (“S1”) and between the first DIDO client and
the second DIDO cluster (“S27);

when the first DIRO client is within a first specified zone in which S2 is
sufficiently low with respegt to S1, then implementing conventional DIDO
precoding on at least one of\the base transceiver stations (BTSs) in the first
DIDO cluster to transmit simuldaneous non-interfering data streams within
the same frequency band to a first plurality of DIDO clients including the first
client, and implementing conventiogal DIDO precoding on the BTSs in the
second DIDO cluster to transmit simo{taneous non-interfering data streams
within the same frequency band to a second 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 S1 and/or S1 has\decreased relative to S2 such
that the relative values of S2 and S1 have resulted in a first threshold being
reached, then generating channel state informatioy (CSI) defining channel
state between one or more antennas of the first DIDQ client and one or more
antennas of the second DIDO cluster, wherein a BTS &f the second DIDO
cluster uses the CSl to implement DIDO precoding with inter-DIDO-cluster
interference (IDCI) cancellation to avoid RF interference at\he first DIDO
client;

when the first DIDO client is within a third specified zone\\n which S2
has increased relative to S1 and/or S1 has decreased relative to §2 such
that the relative values of S2 and S1 have resulted in a second threshold
being reached, then implementing conventional DIDO precoding on t

BTSs in the second DIDO cluster to transmit simultaneous non-interferi
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ms within the same frequency band to the second plurality of
DIDO cliengs including the first client and generating channel state
information {CSI) defining channel state between one or more antennas of
the first DIDO ¥lient and one or more antennas of the first DIDO cluster,
the first DIDO cluster uses the CSI to implement DIDO

-DIDO-cluster interference (IDCI) cancellation to avoid

wherein a BTS
precoding with int
RF interference at thg first client; and

when the first DI\DO client is within a fourth specified zone in which S2
has increased relative to\S1 and/or S1 has decreased relative to S2 such
that the relative values of 82 and S1 have resulted in a third threshold being
reached, then implementing gonventional DIDO precoding on at least one of
the base transceiver stations (RTSs) in the second DIDO cluster to transmit
simultaneous non-interfering data streams within the same frequency band
to the second plurality of DIDO cliexts including the first client, and
implementing conventional DIDO pregoding on the BTSs in the first DIDO
cluster to transmit simultaneous non-interfering data streams within the
same frequency band to the first plurality\of DIDO clients not including the
first client.
96. The system as in claim 95 further comgrising:

the first client and/or the BTSs calculating the signal-to-interference-
plus-noise ratio (SINR) and/or the signal-to-interf§rence ratio (SIR) for S1
and S2; and

defining the first, second and third thresholds
and/or SINR.
97.  The system as in claim 95 further comprising:

the first DIDO client and/or the BTSs adjusting each gf the first

through third threshold values dynamically to implement a hysteresis loop in

sed on values of SIR

response to the first DIDO client moving between zones to avoiy repetitive
switches between each of the zones based on the relative values\of S1 and

S2.

98. The system as in claim 95 wherein a determination as to the zon
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 tha DIDO client currently resides is made by a BTS in the first DIDO
cluster andXor the second DIDO cluster.

100. The system as in claim 95 implemented with a finite state machine,
the finite state lpachine implemented as a processor executing sequences of
instructions.
101. The systemas in claim 95 wherein implementing DIDO precoding
with IDCI cancellation to avoid RF interference at the first DIDO client
comprises a plurality of\transmitting radio frequency (RF) signals to create
locations in space with zefo RF energy.
102. The system as in clajm 101 wherein M distributed transmitting
antennas create up to (M-1) points of zero RF energy.
103. The system as in claim NJ1 wherein the locations of zero RF energy
are receivers, the transmitting antennas are aware of the channel state
information between the transmittets 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 Rlock diagonalization precoding.
105. A machine-implemented method for®djusting communication with a
first distributed-input-distributed-output (DID
sending RF energy to the DIDO client fr
DIDO network;

estimating a current velocity of the DIDO cli

client comprising:
one or more antennas of a

t; and

assigning the client to a particular DIDO netwoxk based on the
estimated velocity of the client.
106. The method as in claim 105 wherein the RF energy is used to
estimate a current velocity for the client by estimating Doppler 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 and back to the
antennas using blind estimation techniques.
108. The method as in claim 106 wherein the RF energy consists of

training signals and the Doppler shift is calculated using the training signals.
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| he method as in claim 106 wherein if the DIDO client’s velocity is
ecified threshold, then assigning the DIDO client to a first DIDO

109.
above a

network caRable of communicating with high velocity DIDO clients and if the
client’s velocRy is below the specified threshold, then assigning the DIDO
client to a secoyd DIDO network.
110. The methad as in claim 109 wherein the first DIDO network comprises
a plurality of base station transceivers (BTSs) connected through a BTS
network having a firsf average latency and wherein the second DIDO
network comprises a pl\urality of BTSs connected through a BTS network
having a second average, latency, the second average latency lower than the
first average latency.
111. The method as in clailg 105 further comprising implementing DIDO
precoding with inter-DIDO-cluster interference (IDCI) cancellation at one or
more of the BTSs in an interfering DIDO cluster to create zero RF energy at
the location of the DIDO client.
112. The method as in claim 111 wherein M distributed transmitting
antennas in the interfering DIDO clustey create up to (M-1) points of zero RF
energy.
113. The method as in claim 111 wherein the transmitting antennas are
aware of the channel state information betwaen the transmitters and the
receivers, and the transmitters utilize the chankel state information to
determine the interfering signals to be simultanequsly transmitted.
114. The method as in claim 113 using block diagonalization 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 seRding RF energy to
the DIDO client;
the DIDO client and/or one or more base station transgeivers (BTSs)
of the DIDO network estimating a current velocity of the DIDO¢lient; and
one or more of the BTSs assigning the client to a particulgr 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 thg RF energy reflected from the antennas to the client and back to the
antennas Ysing blind estimation techniques.

118. The
training signal§ and the Doppler shift is calculated using the training signals.

stem as in claim 116 wherein the RF energy consists of

as in claim 115 wherein if the DIDO client’s velocity is
above a specified threshold, then assigning the DIDO client to a first DIDO
network capable of sommunicating with high velocity DIDO clients and if the
client’s velocity is beloy the specified threshold, then assigning the DIDO
client to a second DIDO\network.
120. The system as in ckaim 119 wherein the first DIDO network comprises
a plurality of base station trapsceivers (BTSs) connected through a BTS
network having a first average\latency and wherein the second DIDO
network comprises a plurality oNBTSs connected through a BTS network
having a second average latency,\the second average latency lower than the
first average latency.
121. The system as in claim 115 further comprising implementing DIDO
precoding with inter-DIDO-cluster interf§rence (IDCI) cancellation at one or
more of the BTSs in an interfering DIDO cluster to create zero RF energy at
the location of the DIDO client.
122. The system as in claim 121 wherein M\distributed transmitting
antennas in the interfering DIDO cluster create Np to (M-1) points of zero RF
energy.
123. The system as in claim 121 wherein the trangmitting antennas are
aware of the channel state information between the transmitters and the
receivers, and the transmitters utilize the channel state lnformation to
determine the interfering signals to be simultaneously transmitted.
124. The system as in claim 121 using block diagonalizatign precoding.
125. A machine-implemented method for adjusting communication with a
first distributed-input-distributed-output (DIDO) client comprisingy
~applying DIDO weights to one or more data streams to generate one

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

ining a power scaling factor based on the CQl and/or CSI; and
applying the power scaling factor to each of the DIDO precoded data
streams.
126. The methoy as in claim 125 wherein applying the power scaling factor
to each of the DIDO\precoded data streams comprises multiplying the power
scaling factor to each §f the DIDO precoded data streams.

127. The method as in\claim 125 wherein the CQI comprises an average
signal to noise ratio (SNR)\or 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 streas sent to every DIDO antenna and is
dynamically adjusted such that an Kstantaneous per-DIDO antenna transmit
power may rise above predefined maximum permissible exposure (MPE)
limits but the average per-DIDO antenng power is maintained below the
MPE limits.
129. The method as in claim 125 further comprising implementing DIDO
precoding with inter-DIDO-cluster interference\(IDCI) cancellation to transmit
from a plurality of transmitting antennas and create zero RF energy at the
location of the first DIDO client.
130. The method as in claim 129 further comprising 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 between the
transmitters and the receivers, and the transmitters utilize the channel state
information to determine interfering signals to be simuiltaneously txansmitted.
132. The method as in claim 131 using block diagonalization precQding.
133. The method as in claim 129 wherein the transmitting antennas\are

DIDO distributed antennas, the locations with zero RF energy correspond to
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the location of DIDO clients and DIDO precoding is used to create points of
zero RF epergy to the clients.

134. Thenethod as in claim 133 wherein points of zero RF energy are
created to reKove interference between adjacent DIDO clusters.

135. A machiRe-implemented method for adjusting communication with a
first distributed-i

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

ut-distributed-output (DIDO) client comprising:

information (CQlI);
selecting groups of DIDO antennas within the same cluster based on
the CSl or CQl; and
applying DIDO weights to generate one or more DIDO precoded data
sed on the CSI and/or CQ.

135 wherein applying the DIDO weights

streams within each group
136. The method as in clai
generate each of the DIDO precoded data streams comprises multiplying the
DIDO weights to each of the DIDQ precoded data streams.

137. The method as in claim 135 Wherein the CQI comprises an average
signal to noise ratio (SNR) or RSSI fox 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 eXery DIDO antenna and is
dynamically adjusted such that an instantaneouts per-DIDO antenna transmit
power may rise above predefined maximum permissible exposure (MPE)
limits but the average per-DIDO antenna power is Kaintained below the
MPE limits.
139. The method as in claim 135 further comprising nplementing DIDO
precoding with inter-DIDO-cluster interference (IDCI) cangellation to transmit
from a plurality of transmitting antennas and create zero RY energy at the
location of the first DIDO client.
140. The method as in claim 135 further comprising transmitting from M
distributed transmitting antennas to create up to (M-1) points of xero RF
energy.
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141,
antennas are aware of the channel state information between the

The method as in claim 139 wherein the wherein the transmitting

transmitters and the receivers, and the transmitters utilize the channel state
information to determine interfering signals to be simultaneously transmitted.
142. The method as in claim 141 using block diagonalization precoding.
143. The method as in claim 129 wherein the transmitting antennas are
DIDQ distributed\antennas, the locations with zero RF energy correspond to
the location of DIDQ clients and DIDO precoding is used to create points of
zero RF energy to thg clients.

144. The method as
created to remove interfegence between adjacent DIDO clusters.

claim 143 wherein points of zero RF energy are

145. A machine-implemexted method for communicating with a plurality of
distributed-input-distributed-
determining channel sta

tput (DIDO) clients comprising:
information (CSI) defining a channel state
between each of a first plurality of DIDO antennas and each of the DIDO
clients;

using the CSI to determine distributed-input-distributed-output (DIDO)
precoding weights for each of the changels between each of the first plurality
of DIDO antennas and the antennas of egch of the DIDO clients;

using the CSI and DIDO precoding Weights to determine link quality
metrics defining link quality between each of ¥he first plurality of DIDO
antennas and the antennas of each of the DIDQ clients;

using the link-quality metrics, to determine\modulation coding
schemes (MCSs) for different DIDO clients; and

transmitting precoded data streams from each\of 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 which employs
orthogonal frequency-division multiplexing (OFDM), the link gyality 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 plurality of
antennas and the antennas of the clients.
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148. The method as in claim 145 wherein, in a system which employs
orthogonal\frequency-division multiplexing (OFDM), the method further
comprising:

based an the link-quality metrics, determining the different OFDM
tones to be used to communicate with each of the different DIDO clients.

149. The method\as in claim 145 further comprising:
transmitting an indication of the MCSs to be used for communication
to each of the respectiye DIDO clients.
150. The method as in\claim 149 wherein, in a system which employs
orthogonal frequency-divisjon multiplexing (OFDM), the method further
comprising:
transmitting an indicati§n of the different tones to be used for
communication to each of the rgspective DIDO clients.
151. The method as in claim 145 further comprising adjusting the MCSs
based on detected temporal variatipns of channel gain.
152. The method as in claim 145

fraction of channel coherence time.

erein the MCSs are recalculated every

15683. The method as in claim 145 furthgr comprising implementing DIDO

precoding with inter-DIDO-cluster interfergnce (IDCI) cancellation to transmit
from the first plurality of DIDO antennas ang create zero RF energy at the

location of the first DIDO client.
154. The method as in claim 153 further comyprising transmitting from M
distributed DIDO antennas to create up to (M-1) points of zero RF energy.
155. The method as in claim 153 wherein the wherein the DIDO antennas
are aware of the channel state information between\the transmitters and the
receivers, and the transmitters utilize the channel state information to
determine interfering signals to be simultaneously tran
166. The method as in claim 155 using block diagonali
157. The method as in claim 156 wherein the locations
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 clignts.
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158. The method as in claim 157 wherein points of zero RF energy are
created to\emove interference between adjacent DIDO clusters.

1569. A machjne-implemented method for performing precoding
interpolation in § DIDO system which employs orthogonal frequency-division
multiplexing (OFDM) and DIDO precoding to communicate with a plurality of
distributed-input-distributed-output (DIDO) clients comprising:
selecting a first subset of ODFM tones to determine a first subset of
precoding weights;
deriving a second\subset of precoding weights for a second subset of
ODFM tones by interpolatiyg between the first subset of precoding weights;
and
using a combination of the first subset of precoding weights and the
second subset of precoding weights to precode a data stream prior to
IDO client.

in singular value decomposition (SVD)

transmitting the data stream to a
160. The method in claim 159 whe
is performed on the first subset of OFDM tones to determine the first subset
of precoding weights;
161. The method as in claim 159 furthey comprising implementing DIDO
precoding with inter-DIDO-cluster interferexce (IDCI) cancellation to transmit
from a first plurality of DIDO antennas and ckeate zero RF energy at the
location of the DIDO client.
162. The method as in claim 159 further compxising transmitting from M
distributed DIDO antennas to create up to (M-1) points of zero RF energy.
163. The method as in claim 161 wherein the whexein the DIDO antennas
are aware of the channel state information between tRe transmitters and the
receivers, and the transmitters utilize the channel state\\nformation to
determine interfering signals to be simultaneously transmy
164. The method as in claim 163 using block diagonalization precoding.
165. The method as in claim 164 wherein the locations with zero RF
energy correspond to the location of each of a plurality of DID® clients and
DIDO precoding is used to create points of zero RF energy at each of the
plurality of DIDO clients.
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166. Y he method as in claim 165 wherein points of zero RF energy are

created Yo remove interference between adjacent DIDO clusters.

167. A s¥stem performing precoding interpolation in a DIDO system which
employs orthogonal frequency-division multiplexing (OFDM) and DIDO
precoding to communicate with a plurality of distributed-input-distributed-
output (DIDO) cNents comprising, the system comprising a processor for
processing program code to perform the operations of:
selecting a fingt subset of ODFM tonesto determine a first subset of
precoding weights;
deriving a second subset of precoding weights for a second subset of
ODFM tones by interpolating between the first subset of precoding weights;
and
using a combination of\the first subset of precoding weights and the
second subset of precoding welghts to precode a data stream prior to
IDO client.

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

transmitting the data stream to a
performed on the first subset of OFDN] 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\the operations of; implementing
DIDO precoding with inter-DIDO-cluster interference (IDCI) cancellation to
transmit from a first plurality of DIDO antennas\and create zero RF energy at
the location of the DIDO client.
170. The system as in claim 167 further comprisikg transmitting from M
distributed DIDO antennas to create up to (M-1) points of zero RF energy.
171. The system as in claim 169 wherein the wherein\the DIDO antennas
are aware of the channel state information between the tkansmitters and the
receivers, and the transmitters utilize the channel state infogmation to
determine interfering signals to be simultaneously transmitt
172. The system as in claim 171 wherein utilizing the channée| 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 clients and
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DIDO precoding is used to create points of zero RF energy at each of the
plurality ok DIDO clients.

174. The 8ystem as in claim 173 wherein points of zero RF energy are
created to remove interference between adjacent DIDO clusters.




