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CLAIMS
What is ¢laimed is:

1. A method used in a wireless communications system, comprising:
identifying at least two groups of user equipment (UEs);

signaling a different number of antennas ports to the least two gfoup of UEs; and

2. The method of claim 1, wherein some of the agfenna ports for different group of

UEs are the same.

3. The method of claim 1, wherein a ligfar combination is employed to physical

antennas to obtain some of the antenna p

4, The method of claim 3, whfrein the linear combination is chosen to convert

transmit diversity to frequency Aiversity.

5. The method of cfiim 3, wherein the linear combination is frequency dependent.

6. of claim 3, wherein the linear combination is cyclic delay diversity
(CDD)
7. e method of claim 3, wherein the linear combination employed for different

antenfa ports for a particular group of UEs are linearly independent.

8.

corresponding to a first group of UEs with a larger number of advertised antenna ports

The method of claim 1, wherein a linear combination of the antenna ports

is used as an antenna port for a second group of UEs with a smaller number of antenna

ports.
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9. The method of claim 8, further comprising communicating the linear

combination and dclay to the first group of UEs.

ARQ Channel (PHICH) , and Physical Downlink Control Channel (PQCH) and
PDSCH to a group of UEs using the antenna ports advertised to thefroup of UEs.

ICH, PHICH, PDCCH,
second group of UEs.

11.  The method of claim 1, further comprising sending P

to one group of UEs using the antenna ports advertised to,

12. The method of claim I, further comprising Zgroup of UEs providing feedback to
a base station, wherein the feedback is related tgfat least one channel quality conditions

for the antenna ports advertised to only a supfet of group of UEs.

13.  The method of claim 1, furthey/comprising:

scheduling transmission to£n UE on Physical Downlink Shared Channel
(PDSCH) resources that are frefuency distributed; and

transmitting PDSC
UEs to which the UE be}#ngs.

0 a UE using the antenna ports corresponding to group of

The method of claim 14, wherein the transmitted reference signal to different

group of UEs have different patterns, different density and different periodicity.

16. A wireless communications apparatus, comprising:
at least one processor configured to:
identify at least two groups of user equipment (UEs);

signal a different number of antennas ports to the least two group of UEs;
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create at least one antenna ports corresponding to each group of UEs,
wherein each antenna port includes a subsct of a number of physical transmi
antennas and a number of antenna ports is the number of signaled antenng/ports
to that group of UEs; and

a memory coupled to the at least one processor.

17.  The wireless communications apparatus of claim 16, whereiyf some of the

antenna ports for different group of UEs are the same.

18.  The wireless communications apparatus of claim [, wherein a linear

combination is employed on physical antennas to obtaj some of the antenna ports.

19.  The wireless communications apparatus Af claim 18, wherein the linear

combination is chosen to convert transmit diyfrsity to frequency diversity.

20. The wireless communicationsApparatus of claim 18, wherein the linear

combination is frequency depende

21.  The wireless commuyplications apparatus of claim 18, wherein the linear

combination is cyclic delfy diversity (CDD).

22.  The wireleg§ communications apparatus of claim 18, wherein the linear
combination egfployed for different antenna ports created for a particular group of UEs

are linearly fhdependent.

23. The wireless communications apparatus of claim 16, wherein a linear
cofnbination of the antenna ports corresponding a first group of UEs with a larger
number of advertised antenna ports is used as an antenna port for a second group of UEs

with a smaller number of antenna ports.

24.  The wireless communications apparatus of claim 23, further comprising at least
one processor configured to communicate the linear combination and delay to the first

group of UEs.
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25.  The wircless communications apparatus of claim 16, further comprising at |
one processor configured to transmit at least one of Reference Signals (RS), Phyfcal
Control Format Indicator Channel (PCFICH), Physical Hybrid ARQ Channe /PHICH) ,
and Physical Downlink Control Channel (PDCCH), and PDSCH to a groyf of UEs
using the antenna ports advertised to the group of UEs.

26.  The wireless communications apparatus of claim 16, fu
one processor configured to send PCFICH, PHICH, PDCC

er comprising at least

the antenna ports advertised to a second group of UEs.

27.  The wireless communications apparatus of Aaim 16, further comprising at least
one processor configured to provide feedback fyfm a group of UEs, wherein the
feedback is related to at least one channel qudlity conditions for the antenna ports
advertised to only a subset of group of
28.  The wireless communicatighis apparatus of claim 16, further comprising:

at least one processor cghifigured to schedule transmission to an UE on Physical
Downlink Shared Channel (f/DSCH) resources that are frequency distributed; and
at least one procgésor configured to transmit PDSCH to a UE using the antenna

ports corresponding tgf group of UEs to which the UE belongs.

less communications apparatus of claim 16, further comprising at least
one procesygfr configured to transmit reference signal to a group of UEs, wherein the

referencg signal relates to at least one corresponding advertised antenna ports.

The wireless communications apparatus of claim 29, wherein the transmitted
reference signal to different group of UEs have different patterns, different density and

different periodicity.

31. A wireless communications apparatus that optimizes configuration of transmit
antennas, comprising:

means for identifying at least two groups of user equipment (UEs);
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means for signaling a different number of antennas ports to the least two group
of UEs; and

number of antenna ports is the number of signaled antenna ports to that grofip of UEs.

32.  The wireless communications apparatus of claim 31, whereig some of the

antenna ports for different group of UEs are the same.

33.  The wireless communications apparatus of claim 3£, wherein a linear

combination is employed on physical antennas to obtajf some of the antenna ports.

34. The wireless communications apparatug/f claim 33, wherein the linear

combination is chosen to convert transmit diy€rsity to frequency diversity.

35. The wireless communicationsApparatus of claim 33, wherein the linear

combination is frequency depende

36.  The wireless commupfications apparatus of claim 33, wherein the linear

combination is cyclic delfy diversity (CDD).

37.  The wireleg6 communications apparatus of claim 33, wherein the linear
combination erghloyed for different antenna ports created for a particular group of UEs

are linearly Aidependent.

38. The wireless communications apparatus of claim 31, wherein a linear
cgfhbination of the antenna ports corresponding a first group of UEs with a larger
umber of advertised antenna ports is used as an antenna port for a second group of UEs

with a smaller number of antenna ports.

39.  The wireless communications apparatus of claim 38, further comprising means

for communicating the linear combination and delay to the first group of UEs.
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40.  The wireless communications apparatus of claim 31, further comprising means
for transmitting at least onc of Reference Signals (RS), Physical Control Format
Indicator Channel (PCFICH), Physical Hybrid ARQ Channel (PHICH), and Phygfcal
Downlink Control Channel (PDCCH), and PDSCH to a group of UEs using t
ports advertised to the group of UEs.

antenna

41.  The wireless communications apparatus of claim 31, furtherfomprising means
for sending PCFICH, PHICH, PDCCH, to one group of UEs usi#g the antenna ports

advertised to a second group of UEs.

42.  The wireless communications apparatus of clajph 31, further comprising means
for providing feedback from a group of UEs, whergfn the feedback is related to at least
one channel quality conditions for the antenna

of UEs.

rts advertised to only a subset of group

43.  The wireless communications #pparatus of claim 31, further comprising:
means for scheduling transgfiission to an UE on Physical Downlink Shared
Channel (PDSCH) resources t

means for transmitti

are frequency distributed; and

PDSCH to a UE using the antenna ports corresponding to

for transmipfing a reference signal to a group of UEs, wherein the reference signal

relates tgfat least one corresponding advertised antenna ports.

The wireless communications apparatus of claim 44, wherein the transmitted
reference signal to different group of UEs have different patterns, different density and

different periodicity.
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46. A computer program product, comprising:

a computer-rcadable medium comprising:

code for causing at least one computer to identify at least two groyps of
user equipment (UEs);

code for causing at least one computer to signal a different fumber of
antennas ports to the least two group of UEs;

code for causing at least one computer to create antegha ports
corresponding to each group of UEs, wherein each antengfa port includes a
subset of a number of physical transmit antennas and £ number of antenna ports

is the number of signaled antenna ports to that gropp of UEs.

47.  The computer program product of claim 46 Avherein some of the antenna ports

for different group of UEs are the same.

48.  The computer program product offlaim 46, wherein a linear combination is

employed on physical antennas to obtgfn some of the antenna ports.

49. The computer program #roduct of claim 48, wherein the linear combination is

chosen to convert transmit dffersity to frequency diversity.

50.  The computer frogram product of claim 48, wherein the linear combination is

frequency dependeft.

51.  Thegomputer program product of claim 48, wherein the linear combination is

cyclic defay diversity (CDD).

5 The computer program product of claim 48, wherein the linear combination
employed for different antenna ports created for a particular group of UEs are linearly

independent.

53. The computer program product of claim 46, wherein a linear combination of the

antenna ports corresponding a first group of UEs with a larger number of advertised
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antenna ports is used as an antenna port for a second group of UEs with a smaller

number of antenna ports.

54.  The computer program product of claim 53, further comprising the ¢
readable medium comprising code for causing at least one computer to co,

linear combination and delay to the first group of UEs.

55.  The computer program product of claim 46, further compfising the computer-
readable medium comprising code for causing at least one cgfputer to transmit at least
dicator Channel (PCFICH),

ownlink Control Channel

one of Reference Signals (RS), Physical Control Format
Physical Hybrid ARQ Channel (PHICH), and Physic
(PDCCH), and PDSCH to a group of UEs using thgfantenna ports advertised to the
group of UEs.

56.  The computer program product offClaim 46, further comprising the computer-
readable medium comprising code foyfausing at least one computer to send PCFICH,
PHICH, PDCCH, to one group of J/Es using the antenna ports advertised to a second
group of UEs.

57.  The computer prgfram product of claim 46, further comprising the computer-
readable medium coggfrising code for causing at least one computer to provide

feedback from a gfOup of UEs, wherein the feedback is related to at least one channel

readglle medium comprising:
code for causing at least one computer to schedule transmission to an UE on
Physical Downlink Shared Channel (PDSCH) resources that are frequency distributed,;
and

code for causing at least one computer to transmit PDSCH to a UE using the

antenna ports corresponding to group of UEs to which the UE belongs.
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59.  The computer program product of claim 46, further comprising the computer-
readable medium comprising code for causing at lcast onc computer to transmit
reference signal to a group of UEs, wherein the reference signal relates to at leasbne

corresponding advertised antenna ports.

60.  The computer program product of claim 58, wherein the transnyfted reference
signal to different group of UEs have different patterns, different depfsity and different
periodicity.

61. A method used in a wireless communications sy§tem that facilitates identifying a
set of antenna ports, comprising:

receiving a mapping information that inglides at least one of a delay and a
linear combination employed to transmit a refrence signal related to the set of antenna
ports;

receiving a reference signal relffted to the antenna ports; and

decoding the reference sign/l related to the set of antenna ports in order to

identify each antenna port, whefein the decoding utilizes the mapping information.

62.  The method of clgfm 61, further comprising estimating a channel corresponding

to each of a transmit gfitenna ports.

63.  The mephod of claim 61, further comprising:
recgfving the mapping information that relates to at least one physical transmit
antennagfo antenna ports of a group of UEs; and

estimating channel of the physical transmit antennas.

04.  The method of claim 61, wherein the linear combination is cyclic delay diversity
(CDD).

65. A method used in wireless communication systems, comprising
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utilizing a transmitted reference signal for antenna ports of a first group of UEs
for at least one of a mecasurcment, a feedback to a base station, or a demodulation
technique; and
utilizing a transmitted reference signals for antenna ports of a second Zroup of

UEs for a measurement and a feedback to a base station.

66.  The method of claim 65, wherein the feedback comprises atfeast one of a
Channel quality, a precoding matrix, a rank information, or a chghnel directionality

information.

67. A wireless communications apparatus, co
at least one processor configured to:
receive a mapping informatigh that includes at least one of a delay and a
linear combination employed to tpinsmit a reference signal related to a set of
antenna ports;
receive a reference Aignal related to the antenna ports;
decode the referghce signal related to the set of antenna ports in order to

identify each antenpd port, wherein the decoding utilizes the mapping

information; and

68. iyless communications apparatus of claim 67, further comprising at least

ong procesyhr configured to:

ceive the mapping information related to at least one physical transmit
antepfas to antenna ports of a group of UEs; and

estimate channel of the physical transmit antennas.

69.

one processor configured to estimate a channel corresponding to each of a transmit

The wireless communications apparatus of claim 67, further comprising at least

antenna ports.
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70.  The wireless communications apparatus of claim 67, wherein the linear

combination is cyclic delay diversity (CDD).

71. A wireless communications apparatus, comprising:
at least one processor configured to:
utilize a transmitted reference signal for antenna ports offa first group of
UEs for at least one of a measurement, a feedback to a base fation, or a
demodulation technique; and
utilize a transmitted reference signals for antegha ports of a second group
of UEs for a measurement and a feedback to a baggstation; and

a memory coupled to the at least one processor,

72.  The wireless communications apparatus £t claim 71, wherein the feedback
comprises at least one of a Channel quality, o/precoding matrix, a rank information, or a

channel directionality information.

73. A wireless communicatj#ns apparatus that identifying a set of antenna ports
within a wireless communicgfions environment, comprising:
means for receivi@g a mapping information that includes at least one of a delay
and a linear combinapfon employed to transmit a reference signal related to the set of
antenna ports; meghs for receiving a reference signal related to the antenna ports; and
means f#r decoding the reference signal related to the set of antenna ports in
order to idepfify each antenna port, wherein the decoding utilizes the mapping

informatjbn.

7 The wireless communications apparatus of claim 73, further comprising:
means for receiving the mapping information related to at least one physical
transmit antennas to antenna ports of a group of UEs; and

means for estimating channel of the physical transmit antennas.

75.  The wireless communications apparatus of claim 73, further comprising means

for estimating a channel corresponding to each of a transmit antenna ports.
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combination is cyclic delay diversity (CDD).

77.

environment, comprising:
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The wireless communications apparatus of claim 73, wherein the lincar

A wireless communications apparatus within a wireless communigétions

means for utilizing a transmitted reference signal for antengf ports of a first

group of UEs for at least one of a measurement, a feedback to afase station, or a

demodulation technique; and

7T

group of UEs for a measurement and a feedback to a

78.
comprises at least one of a Channel quality,

channel directionality information.

79.

80.

readable medium comprising:

means for utilizing a transmitted reference signalgfor antenna ports of a second

The wireless communications apparatus/f claim 77, wherein the feedback

precoding matrix, a rank information, or a

A computer program prodyft, comprising:
a computer-readable meflium comprising:

code for caugihg at least one computer to receive a mapping information
that includes at lgst one of a delay and a linear combination employed to
transmit a refgfence signal related to a set of antenna ports;
for causing at least one computer to receive a reference signal
the antenna ports; and
code for causing at least one computer to decode the reference signal
ated to the set of antenna ports in order to identify each antenna port, wherein

the decoding utilizes the mapping information.

The computer program product of claim 79, further comprising the computer-

code for causing at least one computer to receive the mapping information

related to at least one physical transmit antennas to antenna ports of a group of UEs; and

code for causing at least one computer to estimate channel of the physical

transmit antennas.
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81.  The computcr program product of claim 79, further comprising the compute
readable medium comprising code for causing at least one computer to estimate ;

channel corresponding to each of a transmit antenna ports.

82.  The computer program product of claim 79, wherein the linear fombination is

cyclic delay diversity (CDD).

83. A computer program product, comprising:
a computer-readable medium comprising;:
code for causing at least one computer j4 utilize a transmitted reference
signal for antenna ports of a first group of UEs for at least one of a measurement,
a feedback to a base station, or a demodyfation technique; and
code for causing at least one gémputer to utilize a transmitted reference
signals for antenna ports of a secgfd group of UEs for a measurement and a

feedback to a base station.

84.  The computer program pfoduct of claim 83, wherein the feedback comprises at
least one of a Channel qualiff, a precoding matrix, a rank information, or a channel
directionality informatiop/
85. A method ySed in a wireless communications system, comprising:
identifyjhig at least two groups of user equipment (UEs);
creayfng UE specific antenna ports corresponding to a specific group of UEs;
nsmitting at least one reference signal related to the UE specific antenna ports
in a Physical Downlink Shared Channel (PDSCH) region assigned to at least one
cific group of UEs;

employing the UE specific antenna ports along with respective antenna ports
defined for a disparate group of UES to create beams for transmitting PDSCH to the
specific group of UEs; and

estimating a channel! from the antenna ports based on at least one of the

following:
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a reference signal related to at least one of the UE specific antenna port
or a disparate antenna port; or
a mapping information that relates the reference signal to a bea

direction used for transmission of PDSCH.

86.  The method of claim 85, wherein the created UE specific antenfa ports are

created dynamically over time and can be based upon feedback fropf the UE.

87.  The method of claim 85, wherein an eNodeB providefinformation to the UE

{ related to a mapping of antenna ports to transmission beapds used for PDSCH.

88. The method of claim 85, wherein only UE gfiecific antenna ports are used for
data transmission and mapping from UE specifif antenna ports to beam directions is
fixed.

89. A wireless communications apfaratus, comprising:
at least one processor confjfured to:
identify at least ffvo groups of user equipment (UEs);
create UE spg€ific antenna ports corresponding to a specific group of
UEs;
( transmyft at least one reference signal related to the UE specific antenna
ports in a Pliysical Downlink Shared Channel (PDSCH) region assigned to at
least onf specific group of UEs;
employ the UE specific antenna ports along with respective antenna ports
fined for a disparate group of UEs to create beams for transmitting PDSCH to
the specific group of UEs;
estimate a channel from the antenna ports based on at least one of the
following:
a reference signal related to at least one of the UE specific
antenna ports or a disparate antenna port; or
a mapping information that relates the reference signal to a beam
direction used for transmission of PDSCH, and

a memory coupled to the at least one processor.




P,
SN

48

90.  The wircless communications apparatus of claim 89, whercein the created
specific antenna ports are created dynamically over time and can be based upon
feedback from the UE.

91.  The wireless communications apparatus of claim 89, wherein apfeNodeB
provides information to the UE related to a mapping of antenna porjf to transmission

beams used for PDSCH.

92.  The wireless communications apparatus of claim §#, wherein only UE specific
antenna ports are used for data transmission and mappjfg from UE specific antenna

ports to beam directions is fixed.

93. A wireless communications apparatug/within a wireless communications
environment, comprising;:
means for identifying at least tffo groups of user equipment (UEs);
means for creating UE speg
of UEs;

means for transmitti

1c antenna ports corresponding to a specific group

at least one reference signal related to the UE specific
antenna ports in a Physic/l Downlink Shared Channel (PDSCH) region assigned to at
of UEs;

ploying the UE specific antenna ports along with respective

least one specific gro

means for
antenna ports dgffined for a disparate group of UESs to create beams for transmitting
PDSCH to tffe specific group of UEs; and
ans for estimating a channel from the antenna ports based on at least one of
the foflowing:

a reference signal related to at least one of the UE specific antenna ports
or a disparate antenna port; or

a mapping information that relates the reference signal to a beam

direction used for transmission of PDSCH.
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94.  The wireless communications apparatus of claim 93, wherein the created UE
specific antenna ports are created dynamically over time and can be based upon
feedback from the UE.

95.  The wireless communications apparatus of claim 93, wherein an ej)fodeB
provides information to the UE related to a mapping of antenna ports tgftransmission

beams used for PDSCH.

96.  The wireless communications apparatus of claim 93, ffherein only UE specific
antenna ports are used for data transmission and mappingfrom UE specific antenna

ports to beam directions is fixed.

97. A computer program product, comprisi
a computer-readable medium comprifing:
code for causing at least offe computer to identify at least two groups of
user equipment (UEs);
code for causing at J€ast one computer to create UE specific antenna
ports corresponding to gfspecific group of UEs;
code for caugfhg at least one computer to transmit at least one reference
signal related to fe UE specific antenna ports in a Physical Downlink Shared
Channel (PDSLH) region assigned to at least one specific group of UEs;
cogf for causing at least one computer to employ the UE specific antenna
ports alfng with respective antenna ports defined for a disparate group of UEs to
beams for transmitting PDSCH to the specific group of UEs; and
code for causing at least one computer to estimate a channel from the
antenna ports based on at least one of the following;:
a reference signal related to at least one of the UE specific
antenna ports or a disparate antenna port; or
a mapping information that relates the reference signal to a beam

direction used for transmission of PDSCH.
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98.  The computer program product of claim 97, wherein the created UE specific
antcnna ports arc created dynamically over time and can be based upon feedback fr:
the UE.

99.  The computer program product of claim 97, wherein an eNodeB pyévides
information to the UE related to a mapping of antenna ports to transmigéion beams used
for PDSCH.

100.  The computer program product of claim 97, wherein ghly UE specific antenna

ports are used for data transmission and mapping from UE/specific antenna ports to

beam directions is fixed.




34

CLAIMS

1. A method used in a wireless communications system,
comprising:

identifying at least two groups of user equipment (UEs);

signaling a different number of antenna ports to the least
two groups of UEs;

creating a number of antenna ports for each group of UEs,
wherein each antenna port corresponds to a linear com-
bination of a subset of a number of physical transmit
antennas and the number of created antenna ports is the
number of antenna ports signaled to that group of UEs,
and wherein the linear combination employed for differ-
ent antenna ports for a particular group of UEs is linearly
independent; and

transmitting a first reference signal for each of the antenna
ports signaled to a first group of UEs using the linearly

independent combination of transmit antennas associ-
ated with each antenna port for the first group of UEs and
transmitting a second reference signal for each of the
antenna ports signaled to a second group of UEs using
the linearly independent combination of transmit anten-
nas associated with each antenna port for the second
group of UEs,
wherein the first group of UEs comprises at least one non-
legacy UE and the second group of UEs comprises at least one
legacy UE, wherein the first group of UEs supports a greater
number of antenna ports than the second group of UEs.
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2. The method of claim 1, wherein some of the antenna
ports for different groups of UEs are the same.

3. The method of claim 1, wherein the linear combination
is chosen to convert transmit diversity to frequency diversity.

4. The method of claim 1, wherein the linear combination
is frequency dependent.

5. The method of claim 1, wherein the linear combination
1s cyclic delay diversity (CDD).

6. The method of claim 1, wherein the linear combination
employed for different antenna ports for a particular group of
UEs are linearly independent.

7. The method of claim 1, wherein a linear combination of
the antenna ports corresponding to the first group of UEs with
a larger number of signaled antenna ports is used as an
antenna port for the second group of UEs with a smaller
number of antenna ports.

8. The method of claim 7, further comprising communi-
cating the linear combination and delay to the first group of
UEs.

9. The method of claim 1, further comprising transmitting
at least one of the reference signals, Physical Control Format
Indicator Channel (PCFICH), Physical Hybrid ARQ Channel
(PHICH), and Physical Downlink Control Channel (PD-
CCH) and PDSCH to one of the groups of UEs using the
antenna ports previously signaled to the second group of UEs.

10. The method of claim 1, further comprising sending
PCFICH, PHICH, PDCCH, to one of the groups of UEs using
the antenna ports previously signaled to the other group of
UEs.
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11. The method of claim 1, further comprising one of the
groups of UEs providing feedback to a base station, wherein
the feedback is related to at least one channel quality condi-
tions for the antenna ports previously signaled only to a subset
of one of the other groups of UEs.

12. The method of claim 1, further comprising:

scheduling transmission to an UE on Physical Downlink

Shared Channel (PDSCH) resources that are frequency
distributed; and

transmitting PDSCH to a UE using the antenna ports cor-

responding to one of the groups of UEs to which the UE
belongs.

13. The method of claim 1, wherein the second reference
signal relates to at least one corresponding antenna ports
previously signaled to one of the groups of UEs.

14. The method of claim 13, wherein the transmitted ref-
erence signal to different groups of UEs have different pat-
terns, different tone density per resource block and different
periodicity.

15. A wireless communications apparatus, comprising:

at least one processor configured to:

identify at least two groups of user equipment (UEs);

signal a different number of antenna ports to the least
two groups of UEs;

create a number of antenna ports for each group of UEs,
wherein each antenna port corresponds to a linear
combination of a subset of a number of physical trans-

mit antennas and the number of created antenna ports
is the number of antcnna ports signaled to that group
of' UEs, and wherein the linear combination employed
for different antenna ports for a particular group of
UEs is linearly independent; and
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transmit a first reference signal for each of the antenna
ports signaled to a first group of UEs using the linearly
independent combination of transmit antennas associ-
ated with each antenna port for the first group of UEs and
transmitting a second reference signal for each of the
antenna ports signaled to a second group of UEs using
the linearly independent combination of transmit anten-
nas associated with each antenna port for the second
group of UEs, wherein the first group of UEs comprises
at least one non-legacy UE and the second group of UEs
comprises at least one legacy UE, wherein the first group
of UHs supports a greater number of antenna ports than
the second group of UEs; and
a memory coupled to the at least one processor.

16. The wireless communications apparatus of claim 15,
wherein some of the antenna ports for different groups of UEs
are the same.

17. The wireless communications apparatus of claim 15,
wherein the linear combination is chosen to convert transmit
diversity to frequency diversity.

18. The wireless communications apparatus of claim 15,
wherein the linear combination is frequency dependent.

19. The wireless communications apparatus of claim 15,
wherein the linear combination is cyclic delay diversity
(CDD).

20. The wireless communications apparatus of claim 15,
wherein the linear combination employed for different
antenna ports created for a particular group of UEs are lin-
early independent.
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21. The wireless communications apparatus of claim 15,
wherein a linear combination of the antenna ports corre-
sponding the first group of UEs with a larger number of
advertised antenna ports is used as an antenna port for the
second group of UEs with a smaller number of antenna ports.

22. The wireless communications apparatus of claim 21,
wherein the at least one processor is further configured to
communicate the linear combination and delay to the first
group of UEs.

23. The wireless communications apparatus of claim 15,
wherein the at least one processor 1s further configured to
transmit at least one of the reference signals, Physical Control
Format Indicator Channel (PCFICH), Physical Hybrid ARQ
Channel (PHICH), and Physical Downlink Control Channel
(PDCCH), and PDSCH to one of the groups of UEs using the
antenna ports previously signaled to the second group of UEs.

24. The wireless communications apparatus of claim 15,
wherein the at least one processor is further configured to
send PCFICH, PHICH, PDCCH, to one of the groups of UEs
using the antenna ports previously signaled to the other group
of UEs.

25. The wireless communications apparatus of claim 15,
wherein the at least one processor is further configured to
provide feedback from one of the groups of UEs, wherein the
feedback is related to at least one channel quality conditions
for the antenna ports previously signaled only to a subset of
one of the other groups of UEs.

26. The wireless communications apparatus of claim 15,
wherein the at least one processor is further configured to:

schedule transmission to an UE on Physical Downlink

Shared Channel (PDSCH) resources that are frequency
distributed; and
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transmit PDSCH to a UE using the antenna ports corre-
sponding to one of the groups of UEs to which the UE
belongs.

27. The wireless communications apparatus of claim 15,
wherein the second reference signal relates to at least one
corresponding antenna ports previously signaled to one of the
groups of UEs.

28. The wireless communications apparatus of claim 27,
wherein the reference signals transmitted to different groups
of UEs have different patterns, different tone density per
resource block and different periodicity.

29. A wireless communications apparatus that optimizes
configuration of transmit antennas, comprising:

means for identifying at least two groups of user equipment

(UEs);
means for signaling a different number of antenna ports to the
least two groups of UEs;

means for creating a number of antenna ports for each

group of UEs, wherein each antenna port corresponds to
a linear combination of a subset of a number of physical
transmit antennas and the number of created antenna
ports is the number of antenna ports signaled to that
group of UEs, and wherein the linear combination
employed for different antenna ports for a particular
group of UEs is linearly independent; and

means for transmitting a first reference signal for each of

the antenna ports signaled to a first group of UEs using
the linearly independent combination of transmit anten-
nas assoclated with each antenna port for the first group
of UEs and transmitting a second reference signal for
each of the antenna ports signaled to a second group of
UEs using the linearly independent combination of
transmit antennas associated with each antenna port for
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the second group of UEs, wherein the first group of UEs
comprises at least one non-legacy UE and the second
group of UEs comprises at least one legacy UE, wherein
the first group of UEs supports a greater number of
antenna ports than the second group of UEs.

30. The wireless communications apparatus of claim 29,
wherein some of the antenna ports for different groups of UEs
are the same.

31. The wireless communications apparatus of claim 29,
wherein the linear combination is chosen to convert transmit
diversity to frequency diversity.

32. The wireless communications apparatus of claim 29,
wherein the linear combination is frequency dependent.

33. The wireless communications apparatus of claim 29,
wherein the linear combination is cyclic delay diversity
(CDD).

34. The wireless communications apparatus of claim 29,
wherein the linear combination employed for different
antenna ports created for a particular group of UEs are lin-
early independent.

35. The wireless communications apparatus of claim 29,
wherein a linear combination of the antenna ports corre-
sponding the first group of UEs with a larger number of
advertised antenna ports is used as an antenna port for the
second group of UEs with a smaller number of antenna ports.

36. The wireless communications apparatus of claim 35,
further comprising means for communicating the linear com-
bination and delay to the first group of UEs.

37. The wireless communications apparatus of claim 29,
further comprising means for transmitting at least one of the
reference signals, Physical Control Format Indicator Channel
(PCFICH), Physical Hybrid ARQ Channel (PHICH), and
Physical Downlink Control Channel (PDCCH), and PDSCH
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to one of the groups of UEs using the antenna ports previously
signaled to the second group of UEs.

38. The wireless communications apparatus of claim 29,
further comprising means for sending PCFICH, PHICH,
PDCCH, to one of the groups of UEs using the antenna ports
previously signaled to the other group of UEs.

39. The wireless communications apparatus of claim 29,
further comprising means for providing feedback from one of
the groups of UEs, wherein the feedback is related to at least
one channel quality conditions for the antenna ports previ-
ously signaled only to a subset of one of the other groups of
UEs.

40. The wireless communications apparatus of claim 29,
further comprising:

means for scheduling transmission to an UE on Physical

Downlink Shared Channel (PDSCH) resources that are
frequency distributed; and

means for transmitting PDSCH to a UE using the antenna

ports corresponding to one of the groups of UEs to which
the UE belongs.

41. The wireless communications apparatus of claim 29,
wherein the second reference signal relates to at least one
corresponding antenna ports previously signaled to one of the
groups of UEs.

42. The wireless communications apparatus of claim 41,
wherein the reference signals transmitted to different groups
of UEs have different patterns, different tone density per
resource block and different periodicity.

43. A computer program product, comprising;

a non-transitory computer-readable medium comprising;:

code for causing at least one computer to identify at least
two groups of user equipment (UEs);

code for causing at least one computer to signal a differ-
ent number of antenna ports to the least two groups of
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UEs;

code for causing at least one computer to create a num-
ber of antenna ports for each group of UEs, wherein
each antenna port corresponds to a linear combination
of a subset of a number of physical transmit antennas
and the number of created antenna ports is the number
of antenna ports signaled to that group of UEs, and
wherein the linear combination employed for differ-
ent antenna ports for a particular group of UEs is
linearly independent; and

code for causing at least one computer to transmit a first
reference signal for each of the antenna ports signaled
to a first group of UEs using the linearly independent
combination of transmit antennas associated with
each antenna port for the first group of UEs and trans-
mitting a second reference signal for each of the
antenna ports signaled to a second group of UEs using
the linearly independent combination of transmit
antennas associated with each antenna port for the
second group of UEs, wherein the first group of UEs
comprises at least one non-legacy UE and the second
group of UEs comprises at least one legacy UE,
wherein the first group of UEs supports a greater
number of antenna ports than the second group of
UEs.

44. The computer program product of claim 43, wherein
some of the antenna ports for different groups of UEs are the
same.

45. The computer program product of claim 43, wherein
the linear combination is chosen to convert transmit diversity
to frequency diversity.

46. The computer program product of claim 43, wherein
the linear combination is frequency dependent.
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47. The computer program product of claim 43, wherein
the linear combination is cyclic delay diversity (CDD).

48. The computer program product of claim 43, wherein
the linear combination employed for different antenna ports
created for a particular group of UEs are linearly independent.

49. The computer program product of claim 43, wherein a
linear combination of the antenna ports corresponding the
first group of UEs with a larger number of advertised antenna
ports 1s used as an antenna port for the second group of UEs
with a smaller number of antenna ports.

50. The computer program product of claim 49, wherein
the computer-readable medium further comprises code for
causing at least one computer to communicate the linear
combination and delay to the first group of UEs.

51. The computer program product of claim 43, wherein
the computer-readable medium further comprises code for
causing at least one computer to transmit at least one of the
reference signals, Physical Control Format Indicator Channel
(PCFICH), Physical Hybrid ARQ Channel (PHICH), and
Physical Downlink Control Channel (PDCCH), and PDSCH
to one of the groups of UEs using the antenna ports previously
signaled to the second group of UEs.

52. The computer program product of claim 43, wherein
the computer-readable medium further comprises code for
causing at least one computer to send PCFICH, PHICH,
PDCCH, to one of the groups of UEs using the antenna ports
previously signaled to the other group of UEs.

53. The computer program product of claim 43, wherein
the computer-readable medium further comprises code for
causing at least one computer to provide feedback from one of
the groups of UEs, wherein the feedback is related to at least
one channel quality conditions for the antenna ports previ-
ously signaled only to a subset of one of the other groups of
UEs.
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54. The computer program product of claim 43, wherein
the computer-readable medium further comprises:

code for causing at least one computer to schedule trans-

mission to an UE on Physical Downlink Shared Channel

éPDSCH) resources that are frequency distributed; and
code for causing at least one computer to transmit PDSCH

to a UE using the antenna ports corresponding to one of

the groups of UEs to which the UE belongs.
55. The computer program product of claim 43, wherein
the second reference signal relates to at least one correspond-
ing antenna ports previously signaled to one of the groups of

UEs.
56. The computer program product of claim 54, wherein

the reference signals transmitted to different groups of UEs
have different patterns, different tone density per resource
block and different periodicity.
57. A method used in a wireless communications system,
comprising:
identifying a group of legacy user equipments (UEs) and a
group of non-legacy UEs;
signaling a different number of antenna ports to the group
of legacy UEs and the group of non-legacy UEs;
creating a number of antenna ports for each group of
UESs, wherein each antenna port corresponds to a lin-
ear combination of a subset of a number of physical
transmit antennas and the number of created antenna
ports is the number of antenna ports signaled to that
group of UEs, and wherein the linear combination
employed for different antenna ports for a particular
group of UEs is linearly independent; and
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transmitting a first reference signal for each of the
antenna ports signaled to the group of non-legacy UEs
using the linearly independent combination of trans-
mit antennas associated with each antenna port for the
group of non-legacy UEs and transmitting a second
reference signal for each of the antenna ports signaled
to the group of legacy UEs using the linearly indepen-
dent combination of transmit antennas associated
with each antenna port for the group of legacy UEs;
wherein the first group of UEs comprises at least one non-
legacy UE and the second group of UEs comprises at
least one legacy UE, wherein the first group of UEs
supports a greater number of antenna ports than the
second group of UEs.



