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BACKGROUND
L Field
[0002] The following description relates generally to wireless communications,

and more particularly to reference signal design to support legacy user equipment in
LTE A,

IL Background

[0003] Wireless communication systems are widely deployed to provide various
types of communication, for instance, voice and/or data can be provided via such
wireless communication systems. A typical wireless communication system, or
network, can provide multiple users access to one or more shared resources (e.g.,
bandwidth, transmit power, ...). For instance, a system can use a variety of multiple
access techniques such as Frequency Division Multiplexing (FDM), Time Division
Multiplexing (TDM), Code Division Multiplexing (CDM), Orthogonal Frequency
Division Multiplexing (OFDM), and others.

[0004] Generally, wireless multiple-access communication systems can
simultaneously support communication for multiple mobile devices. Each mobile
device can communicate with onc or more base stations vig transmissions on forward

and reverse links. The forward link (or downlink) refers to the communication link
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SUMMARY

[0007] The following presents a simplified summary of one or more
embodiments in order to provide a basic understanding of such embodiments. This
summary is not an extensive overview of all contemplated embodiments, and is
intended to neither identify key or critical elements of all embodiments nor delineate the
scope of any or all embodiments. Its sole purpose is to present some concepts of one or
more embodiments in a simplified form as a prelude to the more detailed description
that is presented later.
[0008] According to related aspects, a method that facilitates optimizing Long
Term Evolution Advance (LTE A). The method can include identifying at least two
groups of user equipment (UEs). Further, the method can include signaling a different
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anot her aspect relates to a conputer program product conprising
Additionally, the wireless communications apparatus can comprise means for S1gnahng
a different number of antennas ports to the least two group of UEs, Further, the wireless
cormnmunications apparatus can comprise means for creating antenna ports
corresponding to each group of UEs, wherein each antenna port includes a subset of a
number of physical transmit antennas and the number of antenna ports is the number of
signaled antenna ports to that group of UEs.
[06011] Still another aspect relates to a computer program product comprising a
computer-readable medium having stored thereon code causing at least one computer to
identify at least two groups of user equipment (UESs), signal a different number of
antennas ports to the least two group of UEs, and create antenna ports corresponding to
each group of UEs, wherein each antenna port includes a subset of a number of physical
transmit antennas and the number of antenna ports is the number of signaled antenna
ports to that group of UEs.
[0012] According to other aspects, a method that facilitates identifying a set of
antenna ports. The method can comprise receiving 2 mapping information that includes
at least one of a delay and a linear combination employed to transmit a reference signal
related to the set of antenna ports. Further, the method can comprise receiving a

reference signal related to the antenna ports. Moreover, the method can include
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conput er pr ¢@MEM pr odseilt arparpaipsEtglaRs to a computer program product comprising a
computer-readable medium having stored thereon code for causing at least one
computer to receive a mapping information that includes at least one of a delay and a
linear combination employed to transmit a reference signal related to the set of antenna
ports, receive a reference signal related to the antenna ports, and decode the reference
signal related to the set in order to identify each antenna port, wherein the decoding
utilizes the mapping information.
[0016] According to other aspects, a method can be used within a wireless
environment., The method can comprise utilizing 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 demodulation technique. Further, the method can comprise utilizing a

trangmitted reference signals for antenna ports of a second group of UEs for a

measurement and a feedback to a base station.
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and a tee ?lﬁ)lﬁﬂ]t 0 a ggc%rfmga toI o(%{?er aspects, a method can be used within a wireless

environment. The method can comprise identifying at least two groups of user

equipment (UEs). Further, the method can comprise creating UE specific antenna ports
corresponding to a specific group of UEs. The method can comprise transmitting at
least one reference signal related to the UE specific antenna ports in the Physical
Downlink Shared Channel (PDSCH) region assigned to at least one specific group of
UEs. The method can further comprise 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. The method can include estimating 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 signals to a beam direction used for

transmission of PDSCH. .
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identify at [9&dkt twoSyt tiader aspepiselated g pavanitter PUESYM Pradesiicomprsing a
speci fic antgRp@eRRhiabiEREdiGANRTE B8rctihdectRREE frCaiRUR 10t dnkf 1 S,

computer to identify at least two groups of user equipment (UEs), create UE specific

antenna ports corresponding to a specific group of UEs, transmit at least one reference
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specific antenna ports in the Physical Downlink Shared Channel

(PDSCH) regbhetxoassigned to at | east one specific group pefrdssmenessl oy
the DI E spe@$afgoc antenna ports along with respective antenna ports

defined for a disparate group of UEs To create beans for transmtting
PDSCH to the specific group of UEs, estimate a channel fromthe
antenna ports based on at |east one of the follow ng: a reference

si gnal rel atiglaltrela@tl td BAZIE Poefiobnttha pdis HPBe Pﬁfmcaanb@m& FHAFdASCIMnEl
di sparat e ant enn @{éort Qr a gﬁ&sng information_ that relates the

reference sKigh 8108 apianef & { &1 shedlic gropp ot WRs freayshe BE sprsde.
[ 0024] To t h@m@&rﬁﬁf% heRpeah &b eéth»% dﬁ@ﬁ@c&ﬁirﬁﬂeﬁﬁt@ el &&1[? 116 gfiﬁp of DEs

one or nore enbodi nents corrprl se the features hereinaf
descri bed affuctpaie beasnsl far irynspdiing BHSQHtto the sppafie gripref Uﬁh@sﬁmw 8w ng

description and.the, ANGH ﬁ;q g&%\%age%%nsaﬂeagt%lé B ind f&h%% acfgfre}eﬁ!:é]%l%nal

illustrative aspects of t
are indi cat ralated tmm@asirqneof thioWiE @eﬁzﬁWambnmdlmﬂ\mr admpamtaytstenmapdm oha

the principles o us enb can be enpl .and the

Hocort bod EaRREPLaER RO e F e steael At BT At e forng

t heir equi va’aﬁgmﬁlgslolﬁﬁiplﬂ‘sc[pESCRI PTION OF THE DRAWNGS [0025]FIG 1 is
an illustration of a wireless conmunication systemin accordance with
various aspéd¥28] set 5 ths apeanlishmeniob Bpdpiegoing prd tghitqd ands thepuiedh of

an exanpl e mmb&%wyéoﬁm@&@feamfeg)he@fmﬁamaesmela'aﬁd aiAIgI eSS
communi cations environnent. [O 3 1s an ustration of an

exanpl e wi r episted cvbimtbntleimsi dhs fellestiemdaspantionand Metaanesd gravapgsngt forth
transmt anEf@&@l?cetrt%inoxﬁ{iétxrﬂiéeeagpggglgythygr?er or'tibtt @%Qélm(e}f{@ These aspects are

indicative, however, of but a few of the various ways in which the principles of various
embodiments can be employed and the described embodiments are intended to include

all such aspects and their equivalents,

BRIEF DESCRIPTION OF THE DRAWINGS
[0025] FIG. 1 is an tllustration of a wireless communication system in
accordance with various aspects set forth herein.
[0026] FIG. 2 is an illustration of an example communications apparatus for
employment within a wireless communications environment,
[0027] FIG. 3 is an illustration of an example wireless communications system
that facilitates grouping transmit antennas to optimize legacy user equipment (UE).
[0028] FIG. 4 1s an illustration of an example system that facilitates organizing
transmit antenna.
[0029] FIG. 5 is an illustration of an example methodology that facilitates
optimizing Long Term Evolution Advance (LTE A).
10030) FIG. 6 is an illustration of an example methodology that facilitates
identifying transmit antenna.
[0031] FIG. 7 is an illustration of an example mobile device that facilitates
creating transmit antenna groups in a wireless communication system.
[0032] FIG. 8 is an illustration of an example system that facilitates enhancing

transmit antenna utilization in a wireless communication environment,



[0028]FIG 4 is an illustration of an exanple systemthat facilitates
organi zing transmt antenna. [0029]FIG 5 is an illustration of an

exanpl e mayHeeialegye that facilitates optim zing Long TecqdEYabhiisan
Advance (LTB82830. 10030]FIG 6 is an illustration of an exanple

met hodol ogy that facilitates identify8ng transmt antenna. [0031]Fl G
7 is an illustration of an exanple nobile device that facilitates
creating transmt antenna groups in a wreless communi cati on system

[0032] FI G $0033] an i | FikOrigdd ORstefion8f aXaARIpe: wiratRMethbal efvdohmiitakes
enhancing transm t antenna,utijizaglon in a wreless conmmuni cation

envi ronment %21 YSmRIQYSAGn Saguten B diroyangysytcms 28dmcthods described herein.
[0034] FIG. 10 1s an illustration of an example system that facilitates optimizing
Long Term Evolution Advance (LTE A).
[0035] FIG. 11 is an illustration of an example system that identifying transmit

antenna in a wireless communication environment,

DETAILED DESCRIPTION
[0036] Various embodiments are now described with reference to the drawings,
wherein like reference numerals are used to refer to like elements throughout. In the
following description, for purposes of explanation, numerous specific details are set
forth in order to provide a thorough understanding of one or more embodiments. It may
be evident, however, that such embodiment(s) may be practiced without these specific
details. In other instances, well-known structures and devices are shown in block
diagram form in order to facilitate describing one or more embodiments,
[0037] As used in this application, the terms “module,” “carrier,” “system,” and
the like are intended to refer to a computer-related entity, either hardware, firmware, a
combination of hardware and software, software, or software in execution. For
example, a component can be, but is not limited to being, a process running on a
Processor, a processor, an object, an executable, a thread of execution, a program,
and/or a computer. By way of illustration, both an application running on a computing
device and the computing device can be a component. One or more components can
reside within a process and/or thread of execution and a component can be localized on
one computer and/or distributed between two or more computers. In addition, these
components can execute from various computer readable media having various data
structures stored thereon. The components can communicate by way of local and/or
remote processes such as in accordance with a signal having one or more data packets
(e.g., data from one component interacting with another component in a local system,
distributed system, and/or across a network such as the Internet with other systems by
way of the signal).
(0038] The techniques described herein can be used for various wireless
communication systems such as code division multiple access (CDMA), time division

multiple access (TDMA), frequency division multiple access (FDMA), orthogonal



8 [O0033]FIG 9 is an illustration of an exanple w rel ess network
envi ronment that can be enployed in conjunction with the various
systens aRgp iRbegs described herein. [0034] FIG | QO $c@fsronns7sst
illustratiom2efo an exanple systemthat facilitates optim zing Long
Term Evol uti on Advance (LTE A). [0035)FIG 11 is an illustration of
an exanpl e systemthat identifying transmt antenna in a wreless
communi cati on environnent. DETAI LED DESCRI PTI ON [ 0036] Vari ous

enbodi nent Sfr@ﬁ&nﬂ;ﬁﬁ\lvd%ﬁﬁlhibﬁé atdebNOTEMARRER | @ridigredhidiol B8 Ssionher ei n
| i ke reference nunerals are used to refer to |like el enents

t hr oughout . MR KEecrSIPGRNGA@ctathqssyBems-f bie tﬁmsﬁ‘éx%@n’b#nd “network” arc
expl anat i on sl %&c%g@abw CA @;@Mwﬁbtaﬁ%déﬂ 1&9 %O rddio &E%ﬁqgﬁuch

provide a thorough under St arid ohe or dlnen ts
be evi dent, ahdweevesil, Temhsttlais&mﬂtp em@ﬁﬁum)g §Pm%0@eefpr HdRAGedudsst hout

these speci f\}&h eb%ﬁ& %ﬂ]ﬁf\ é\J‘EC E and Ege?gggan’ts V@IBMF\ %&b% tol'\lel% and

devi ces aresown|n ag am ormin or
descri bi ng 20, é8-9fremcel Sedisostkindeidts.SA THNAR Gy Asmuae thplemétiasadio technology

application, the ule, " "carrier the |ike
are int ende?j‘”tthc?‘S Fﬁ‘?ﬁ?ﬁi’%ﬁl’%\g%é\ﬁ%lﬁ n?r%‘fmé‘faé‘ﬂn%&%lﬁyrﬂ‘épg ﬁ RaFIE e,
firmware, aifgehthatrhas t&ﬁna@g}dwan 8s %@@Tmr@ﬁmﬂ WREEMoBile
software i n_execution. For exa onent can be but is not

limted to Bevadbendd UL EERE B i G- 6n 18 Ig"ErsaaéégwliMAaoang@e@g@pg Flagh-
obj ect, an exemulAab! ETRA aw'ise@*#mfaﬁ%@@a Ui a?hﬂ%ﬁgﬁ“@i@lon?rﬂgx{lg’z{tloﬂ

corrputer By way of illustration n app ication running on a
conput i ng déystera (HMT)haGRED hpug mel Belitpa (EAR) benapoompg neeise of QAR TEr

o ot 2PNt S BATRR! dRiclehlod; BEBRPESE RO A SAUDREA oo e

execution and a conponeh can on one

di st ri but eduplethneen tmn or nore conputers. In addition, these

conmponent s xecutg fromyvari ous canputer readabl e i.a bavjin

var | ous. dat 08P (ct ur SeseT Bt REReY ViSf?H@“@aﬁ%%m(§5§@?MA utilize

conmmuni cat es@gle\@amepﬁmhm@dn A Qherc ABHBINREPAREHAS Si;UPbM@@ hésrhmllar

accordance wth a sig aV|ng one or nore ‘data packets Iggé dat a
I

from one coRfdRTENCY %ﬁlﬁiéﬁ%ﬂalhfgt pae %ﬁ@ﬂlmmp&esrm@h@ﬁse qfgn &)H
t di t
system di SE%S%QH §%§F§m1gfg§ Wlsolgl)ng?ﬁeg SI?o Qvé?%;v}%a%[ %gggli’%ﬁl{)t&%ause of

I nternet with other systens e si
t echni ques tegdbreichesinglecaiier S¢Iantutte SESEEMﬁocaMruscmﬁonma’fzeice,sB uplink

commnteet | AT D 88 PR RER A b

access ( FDVARpnsnat pdvageffiiency. Accordingly, SC- FDMA can be implemented as an uplink
multiple access scheme in 3GPP Long Term Evolution (LTE) or Evolved UTRA.
[0040] Furthermore, various embodiments are described herein in connection
with a mobile device. A mobile device can also be called a system, subscriber unit,
subscriber station, mobile station, mobile, remote station, remote terminal, access
terminal, user terminal, terminal, wireless communication device, user agent, user
device, or user equipment (UE). A mobile device can be a cellular telephone, a cordless
telephone, a Session Initiation Protocol (SIP) phone, a wireless local loop (WLL)
station, a personal digital assistant (PDA), a handheld device having wireless
connection capability, computing device, or other processing device connected to a
wireless modem. Moreover, various embodiments are described herein in connection
with a base station. A base station can be utilized for communicating with mobile

device(s) and can also be referred to as an access point, Node B, or some other

terminology.
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access (OFDVA), single carrier-frequency division nultiple access

( SC- FDVA) wpdo@fohRke systems. The terms "systent and " ngicyRiskone@é-Rs:
of ten used pss¥r changeably. A CDVA system can inplenent a radio

t echnol ogy such as Universal Terrestrli0al Radi o Access (UTRA),
CDVA2000, etc. UTRA includes W deband- CDVA (W CDVA) and ot her
variants of CDVA. CDMA2000 covers |S-2000, 15-95 and |5-856

standards. AO0HDMA systRrcsanviritpk espent otfcbttsded BERNRIrGEYaSHEh as
G obal System for tl\gbl | e Commruni cati ons f GSM . An OFDIVA system can
£

i npl ement a FPRIETENPCRYMBREE) RUEHURST Exfisiovd dnaprRatuicEusiyeRndand] t r a
Mobi | e Broad fgg@ld/off &E%GQQ%A% r\g ¢s. F’Tﬂe ter—E(Etlng%f 111? lthMs Lfsed
ash

| EEE 802. 20 are part o ni ver sa
Mobi | e Tel e@mmntmdﬁd)w @ygmmemms)ter ﬁana@mgsm@rfmnEm atipoter-

(LTO0 s o RO hBass, SAUMER SAnbi o o TN UG RIS
frequency dibui esenmthmteﬁlt@hEgmkceﬁSagefﬂeﬂE&\(A)g lhhﬂdldmlceﬂolqjyrt@sikenﬁgmdtﬂcer
nodul ation and frequenc omai n equal i,z SI m.| ar
per f or mance SR & 3)38}’1% };‘fh (e © glgﬂae“ 8\?@&@3 d%%‘feéﬁﬁlﬁpa DV{Ys &/co

an CPDVA sy Sin@ivards, S5 RV a9 alvibars s cOWPR AN idky REAGSPAUE !
rati o (PAPA) because of its inherent si ngle carrier structure.

SC- FDVA can“@itieaely, viriusisiesaes media deperihstl herrincgrenisseriting As mafeetepices
| over PAPR Qﬁ@’@itétﬂerl?%ﬁfn'etréadﬁﬁl@%%alatfgf ﬁbr‘f&? Efédrlﬁlﬁ%ﬁ nﬁe%rglt‘rn%ﬂﬁ%wt

power efficiency. Accordingly, SC ment as an
upl i nk mul tmldeblamémm”s:@hmdamﬂ@ﬂad_ng]@tnﬁeim Fircksstchame(slafigyaous

Evol ved UT ri.ous nbodi me escri bed
horer i n oameb R Hb TSRS ol itk BafoRSR Tt Bl RS
be call ed a WQI em shﬁ‘snrnlgblew tol Fiig. 1., swbskess doetmisifi@tib@systed bdl e

station, renpte stati renote termnal, cess m nal
user termin ?“S*f%ts? R 59 P PeeEO KRR RS RFeCh rém S ma@@nt
user devi Cecopridés &baRQuitBABRN tHallsh. ma@udmﬁmh c A8 @R, B8r &ample,
cel lul ar tel ephone, a cordl| ess tel ephone, essi on nltlatlon

Prot ocol ( SPP§ 2iprafErouR can isluss gntepssg 1 04 é@fblqw\mtheggmup@hn cqmpsEEsonal
di gital assigtank 10800 1 I@aﬁ%djaﬁltgﬁgﬁ\‘&&o Cah R Wh 15838 2P PNe 0?2

capabi lity, conputing devfice, or ot cessi ng device connecte
a W rel ess nppidenns afot esiratad, for/each @lusnr@rgmldx, hentwsr, arege deSper drchnhecanibe

i n connecti t e._s ase tatl an be uti.lized for
conmuni cat i ﬁgh%védt e%c%? OUPdg\E}Siecsga(m?AgP mé’fl lg' 18@ Pot %?I}SW?SE%{Q an
access poi nand Nedeive, chain, sehef ahivhcat elrtmnnmh@ﬁyeapl\&ﬁhty of components
2010/ 033869PCT/ .US 00@/ 057 81 082590 3.0 0041] Mor eover, various
aspects or FERFFFAYHSEIA HIMfSoRR t98 eg processors, modulators,

multiplexers, demodulators, demultiplexers, antennas, efc.), as will be appreciated by
one skilled in the art.

[0043] Base station 102 can communicate with one or more mobile devices such
as mobile device 116 and mobile device 122; however, it is to be appreciated that base
station 102 can communicate with substantially any number of mobile devices similar to
mobile devices 116 and 122. Mobile devices 116 and 122 can be, for example, cellular
phones, smart phones, laptops, handheld communication devices, handheld computing
devices, satellite radios, global positioning systems, PDAs, and/or any other suitable
device for communicating over wireless communication system 100. As depicted,
mobile device 116 is in communication with antennas 112 and 114, where antennas 112
and 114 transmit information to mobile device 116 over a forward link 118 and receive

information from mobile device 116 over a reverse link 120. Moreover, mobile device



inplenented as a method, apparatus, or article of manufacture using
standard programm ng and/or engineering techniques. The term"article
of manuf agigrfosseoused herein is intended to enconpas R NIPHESf1
program access§¥hbl e from any conput er-readabl e device, carrier, or

medi a. For exanpl e, conputer-readabl dlnedia can include but are not
limted to nmagnetic storage devices (e.g., hard disk, floppy disk,
magnetic strips, etc.), optical disks (e.g., conmpact disk (CD),
digital vergza is|1ﬁc<dhmkn1(:@MB)w1ﬂﬁ&rﬁen)1as Haaiht 106 vfre aiféhnkd BRMNAROBI Y
devi ces (e. ?r R}%\/‘ card, |ck drlv etcgla.i Addltlonally,
various st o AGETHERRatisiorm Bdﬁ‘éF“ei QR feprEdinkt! 24 Aed Becikor e

devi ces and{rﬂém&'fubﬁﬁoﬂﬁﬁmll&%bi%@(ﬂ@@&%r %&Jeﬂefx@kl% Ofl gk ha{c@rdﬁﬁﬁglb@n
The term "machi ne-readabl e nedi unf can i ncl ude, w t hout qbeln

to, wirel esSuRipaditi)systne, foaviddiak dihemn widiae a dtppe Ifrequ:}sbmdlthﬁgl that
cont ai ni ng, ?eraq{y%vegﬁrlf '1@9 dfﬂ%%?& hrﬁpfﬁ)caﬁ‘%f%&ca Sent fre éptlen n}f EW i s

[ 0042] Ref er I ng now t ess co ion sy
i |l ustrat edthan tlaxtcmpkbacrbw nwivere \nge 1280 for erdhoygle.nBuntler, i e sertdédsibre dgilex

System 100 i Ses basge. station 102 an | cI ude mul | e

ant enna gr oﬁg{gﬁ ﬁ'SPen}e (@uﬁ(oﬁga fRis I @fi%f%“é%‘ﬁ‘ ?%%F%BO%%’F%HQS
104 and 106barﬁmhﬁff@1ﬁvagd BDrip] Riaind ¢ORREIlRR 120taNNRSe 208ma0H fbddncAbthdan
addi ti onal ?4082 can in Iude ntennas 112 and 114, Two antennas are

illustrated each & RBIGHRaSs RBHRY BF areadt whish theyes deaigpeeth s
can be util ig8ehuhikte @ﬁp& QLM 10 BASE B} 8t 100stBm @an Faﬂgaam\m%ne#

include a transmitter chain and a recei ver chain, each can
in turn conprdupecas hsidgsighddty cmmnmﬁembﬂ@@@ms atewcii ofthe iigmal

transm ssi 0P n]%ﬁ%%g%t%t?@ l(Ogé (%D?l‘[’lﬁ egﬁ%g o%ér f{Wa% ﬁ}ﬂ?s Isib a51d 124 the

mul ti pl exers, Xers, antennas, etc |1
be appr eci atrenknbgzmg metesikslolf ke istatibin daO:hafam ut1[1®@%hﬁﬁﬁﬁn§toamlpmve i@ﬂal@tan

commn o it DRy TR SLSG5SHER 2R BRSO 5

station 102bgRRtioMMINi@atebdnttbrSid el rnbhald MmoBIYIRURDEls fd 1Dbi | e
devices simlar to nobile devices 116 and 122. Mbil e devices 116 and

122 can be, STASPre@xapMY) thgqigh ap a3so¢ipfisth everagramebifstisHisss inngighbgsing cells
handhel d copgapil G@febad 1@@%&?&@09@99&@!&%&9 i d g@&ﬂ%ﬁﬁﬁm SRbE We
radi os, gl obal positioning systens /or any ot her U|ta

devi ce for ef@ghmmee@@tﬁow@ 1t§\¥@bﬂwd¢‘etf§ss communi cati on system 100. As
depi ct ed, deV| i h antsnnas and
114, V\here"m nas 1 gﬁi%@}ag/ﬁg%dﬁs&ﬁrggﬁ%elsggo fr?o%n?neqp devitce
116 over a bomwrduEhplnlacde&Bteamdicrgwee gecmm;mmﬁnﬁ\mmmmw e..). For
device 116 over a,revers I\/bre ver bil.e device WO

2010/ 033869 PN IBGSFIES %@% %’é%é‘é%d BATiGw 8t iPehmPIRY ok FARRAHER R Witk
ant ennas 10odNélddies (MREmBbidNIRTRAS1 cldd 120V dofradpeitiihg bid@vidmt i on
to nmobil e device 122 over a forward |link 124 and receive Information

from nobi | e VEeVER 1himore Ragrong teeBydpEEis employed by basg Sf&tl‘Pfr HFueatdy
di vi si on duplcgoié R0 b%ﬁ&jo@imedfvﬁfh%bg)ebﬁ%i%&g[&@mﬁ?nf ck-hgrlg%lgs debcaribed

different frequency band than that used rever se
forward | i nkergRgagmelusipiviénwiag: (ﬁlbhﬁaéSmtmfftnréﬂublm(ﬁsbé)nﬂemdn@lrPatkeaRadlo

enpl oyed by I her

di vi si on dug %ﬁéé‘?@%? ’sys%’lnérgr(]:l Dfi %eria}ggré %él Elili%}tmn Pte}\géﬁjsnévqr? k/[ Ofﬂf)
can uti | i zeTaleconmomcdtioas Senay (BRITS), amdieba)fdv@rdd Divisiksn Mdtigladce®y EWse
link 126 ca ilize Cc cy. band 0044) Each_gr f

ant ennas an%&q émﬁéﬁ%ﬂgﬁgw@ﬁggﬁ@&%ﬁ?[@t‘%géfj@* Zeﬁc@?’oﬁrﬁﬁr’rﬁ@%t e
can be ref eMddilec Beoadbal ($BEBY WA dvhdSRtesdREdDARY A icFRFavEnapR5 €.
antenna groups can be designed to conmunicate to nobile devices in a

sector of t W MASAsMedokl-@d igialddulimedigibrasicaging (PN oRiRiAL ¥ides on
over forwar gl qpistind 18.amtiddfv et r ﬁWbEtabﬂgclgt@& BRAPES aRfeP@38ncd

listing of technologies is provided as an example and the claimed subject matter is not
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substantially any wirel ess communi cation technology is intended to
fall w thiwobheosgepe of the hereto appended cl ai nms. [ @24/kBAsH6s7551
station 1020883 enploy a first bandwidth with a first technol ogy.

Mor eover, base station 102 can transriit a pilot corresponding to the
first technol ogy on a second bandw dth. According to an illustration,
t he second bandwi dth can be | everaged by base station 102 and/ or any
di spar at e basEmatditrather, {betntidligwny wielesCamiiiicabh eRhidlédy ibtdtdidze s

any second chnal ogy. Moreover, the pil ot can indicate the presence
of the firs a't‘%@ﬁﬂ&%d‘(j?lpc(oécﬂ&hcr‘ft%aﬁ’eﬁg@iq?%maevi ce communi cating via

the second t@aBNO! 09YRase KRR XE MM RmpldYe: Bkl Rha &R WEE a Bhd (RhndiGey.
carry information about t heggresence_ of the first technol ogy.
Addi t i onal | orgayen bagtstasian 3 (¢ pangemamsa pilet ¢opregfonting te thetfisyt terhnglpgyi org

the first t : rL b pdicat. fL S uency
bandwi dth, - Sadroph e AL 1L ARGER, hESh ek B S OT G ng
t 0 anot her &vamptchy bdsestpiidnot02can/ocbenadiffeetobas¢ atatdéomoasieequfnce of

beacons). A beacon can, he .an OFDM s ol ere.a |lar f.raction of
Che pover | SOTPUREHEL Y SuRRsne SoRarrmelos: Motral Sineldl Frupdede
(e.g., snal thepuesatde oFfthesiticadhinbRES Jo.g. HaUSmolliRelcPieAEARMPRiIOMING 8%, Be
strong peak that can be_ observed nopbi | e devices, while interfering
with data offeantEFRRaleeydr Fotsmamplepinalpieam uiedils) o eHE pEWRARIgboBfthe

the bandw dbhsGRB oPfic fiatdBrdISs. DNadiftshat anRBhatidnQLEOW AWk cloRiTPof the
exanple, a first sector can conmunicate via COMA on a first bandw dth

and a secon&ecswetibring the foereahniloay.e GaraerOEBENinslicating the Gl fisquetay dt h.
Accordi ngly i t 1.gni e availability of CDVA on
the first bgﬁrmﬁ%tph n?ghe;ﬁl&- (%ébgmﬂﬁll@gggfetbigg% S) operating utilizing
OFDM on t he[M&Ebnd baachwkdibdio dopther aasmpid, thepdoatun GeBchwacan/(rar a

ubj ect 1 nnBURET S BEROBP oA IR A 0P T R e ATl
number of Vveketah tranhendas die sbcarrddr 80a Flf QibtAelerls Pe. A5 sHal DNMOMR: of
group of antenna, rogg]ﬁof transmt antenna, etc.) in order to

al | ow | egac wwgléwsquﬂhl& feacqn BEqVides @ streree Reak fhabcar hebpersrd hyraekile ¢

antenna. | ngpatdsl GhlhierfcRBRGHN H§t§'€m%%HHQ%BHioWb%\xﬁ@chge.%%Hti lize
only up to four (4) transmt antenna ports (e.g., create nt enna
ports for argpaugst of thpbandwidtern baundliceled by thedemon). cBaliopinssthisteamsple,
t hat enpl oy, f-Qur. nsm n i hnen
can notut | oS so@br ARE S ARAT L, ORI £ bHAT, WRRLEH BTBR
i nnovati on cammgnioatp vieh@FDHeum osecoralrbandwiats i dcoattiighn nige finst @ctet cdnual

antennas by enpl gying a.lin onbjnation (e.g., linear. conbination
on physi cal bl&ﬂ&%ﬁ%ﬂ%‘@llg ?F%P/ﬁ%ﬁ%%l%téb%ﬁ'b‘g‘ﬂgﬂﬁﬁgt Ffémgt;lt[et%éﬂceg)
ant ennas as opérafgitlizRR N daakd Secbititdanadwld@gas YraHS§Rikting\% OFDM beacon

2010/ 033869PCT/ US2009/ 057581 .
or a sequence of OFDM beacons) upon the second bandwidth.

[0048] The subject innovation can organize a number of transmit antenna into a
number of virtual antennas (e.g., also referred to as a group, a group of antenna, a group
of transmit antenna, efc.) in order to allow legacy user equipment to utilize the entire
number of transmit antenna. In particular, legacy user equipment may be able to utilize
only up to four (4) transmit antenna ports (e.g., created antenna ports for a group of
UEs).. Within wireless communication systems that employ four or more transmit
antenna, a legacy user equipment can not utilize more than four transmit antenna ports.
The subject innovation can group the four or more transmit antenna into virtual antennas
by employing a linear combination (e.g., linear combination on physical antennas, etc.)

for example and using the virtual antennas as transmit antenna ports that a legacy user



082590 13 equi pnment can utilize therefore allow ng the |egacy user
equi pnent to |l everage nore than four transmt antenna. |n other

wor ds, Vi Kyoladio@sdsennas can be created such that | egacycyafRbenonsisst
equi pnent c8i?5¥everage additional transmt antenna (e.g., nore than
four transmt antenna). The subject ilBnovation can further

communi cate reference signals for the transmt antenna and/or del ay
related to the |inear conbination to non-legacy user equipnent (e.g.,
user equi pneqiipeitpad utilize thdrétbrefaliuwingrthdREL yaRéeRnenBa 8@ nfwe h
comuni cat egﬁr e§f erence._ si nali and del ay, the non-|egacy user

equi prent ¢ DT FEDFT aEar R8RS Wordh (YATHRAHF BT P Eqagedisaeh Brtoup
of transm t aaanBRequiRRAPEalUERNG AHitibhd trafsmit hftdiBh (AL SBoteShéh four
conmmuni cat i ons "apparatus 200 for enploynent wthin a wreless

communi cat i HASMEHRteeakee sulipe ervatiog walirtes capparistta sfaedesinalbe a
base statio t.ec. ) i hereof, a
netvor k or il fhrsRApEHaAor AhD Tz Bl e Il oGuBBloniRnb R LS

or subst ant ugdrkeguipmyntdegrpusetr cqtiproas cappaibat wih fduabr memeinteasa)d &ased on
transmtted in a wrel teasﬁcom*runi c?ti&gr&s eqvi ronrent. In .

comuni cat i O1f& CPLTBHEICT FHEREIIRARE IBHE Pl By vseswikpespan
conponent s dratfyidacidrbshdunteanOfrgakhai GeateNEh @ o CERMitAdtedn0r OUp of
transmt aniﬁegﬁa, wherei n the nunmber of groups is a nunber of
advertise aitUWRha. [ obsBREiRFE Ak REdIDROBPpPAEFA NS 2o e90ifeic] ude
a group modehglogént willn §WALRsIRAMh EiciBnE AR ibARRT ke BorIRELioRE
transmt antennas and organi ze such transmt antennas 1nto groups. In
general , therrgradu’0feanbea Do statian (L aaneeNedgB oulsdedy, etcr)ang potttion

ant ennas, ' ' jit ] j.at . nd. i | ot nunber
of adverti \;\,glggeg’!rff% edr?#é@{%f F P ?ﬂéﬂi‘ﬁl%ﬁéé’ﬁé‘ﬁg‘?’é%i%’%%O‘f%'g‘gﬁ@h%‘ege? gﬁfo nodul e
can create abstagtidliydnly eomunbentiafs agpoupsthai tebeianydamurahabited nLnbRelcof
transmt antennas. v¥ t hin.each ﬂrou %%.OSMhe corr{huni cati ons

appar at us 2G5 EERCHIEP GHdTOIMeMhdR P CHAS SIS IS OB AR an
enpl oy a | i BgRFate0I00i dfaildy0ddnipR6EHI EH4riBed RRH todRiRNMNE AMdIOR Ra@ngdl OUp.
In other words, the linear conbination is applied to all the transmt
ant ennas i nSEHERT RSP, anfima.eYerein temupber of SEHRS Ba MBRPeE ahadvertiver t
transmt di ygesiaty to frequency diversity for each of the two or nore
groups. It is to be appreciated and understood that any suitable

| i near conbi®&fl on ca&%@ﬂémlﬁye@ appetatuag00 pant inglode 4 gnoiip sadgle 202.
cyclic dela i i ( Lt d e Lated that the |inear
conbi nat i onsfgg%%gé idéla&g%)?%n 16%1%16 3 éllinlﬁ‘lb'?r c{%%%n%? Br%gnnas At organize such
2010/ 033869 RafishiISRHGDADRTES du38 26 Béhelnd, the group module 202 can create N groups of

transmit antennas, wherein N is a positive integers and is equal to a number of

advertised antennas. It is to be appreciated that the group module can create any
suitable number of groups with any suitable number of transmit antennas within each
group.

[0051] The communications apparatus 200 can include a linear combination
module 204 that can employ a linear combination technique to each antenna within a
group. In other words, the linear combination is applied to all the transmit antennas in
each group, wherein the linear combination can convert transmit diversity to frequency
diversity for each of the two or more groups. It is to be appreciated and understood that
any suitable linear combination can be employed such as, but not limited to, cyclic
delay diversity (CDD). It is to be appreciated that the linear combination can be

frequency dependent.



[ 0052] The comuni cati ons apparatus 200 can include a reference signal
nodul e 206 that can communi cate and/or receive pilot signals (e.g.

r ef er ence woamaosiseand/ or delay utilized wth the |inegraRpibissson.
The ref erené®5%i gnal nodul e 206 can further be utilized by a user

equi pnent that is aware of the linearl4conbi nation and delay to
identify the transmit antennas within a group regardl ess of
assignnent to groups. In other words, the reference signal nodule 206
can decode @#032hpr ecotike ddn@niiréfeibespasig 2ol sad Mo afgetteapheinna i n
order to identify ch antenna w thin each of the groups. [0053]1f. is
to be appr c Tl 0 R o VAT 53§ 1Va P agnal (sg0 'faReresteneisy

group nodul endBZdeldyNRilizERAR tHeQFRANBELRRLHOP HHl & c20dhce ﬁ@l?cﬁ Hodhf2 f06 can
|

ref erence signal nodul e 206) can provide at | east one O denti fying

at | east twiigicobpuatilized by ausegaviprertithyt UEsyare ef tya lingan gombigpticneand gelay
nunber of a I :

creating an?%ﬁ%gai5@%@*@%&93%%@%&@%@*%%%@%g%£§@§§%ﬂggﬁﬁﬁgg%a%@P%%%n
each ant ennathsowbrdsntbt rdesna sgmbseodudd 266 qaunbearde of ughywile tle réfernea t
antennas and. t he.nunber qf ant enna rts .i.s the punber, of si | ed
ant enna por P18 TPFLFOGRS 35%8?51 Tloﬂeg%[ 166‘%&? FEh; agpeflﬁa thlﬁﬁﬁ%b‘%iqg? ed

t hat the cograupk.cati ons apparatus 200 (and/or the group nodul e 202,
the |inear @@FBLnatiog,nDlee 204, g@d/or the reference signal nodul e
206) can pr&WPde at | BASIP "6rBPEFaE LRt BF SETEURERIAT GPRa et Rl oot that
i ncl udes at gl@@shodRe202f the 18l YmBRGkich thb B850 HDOMNAL LPheRERIAYed to
transmt a reference signal related to the set of antenna ports,

recei vi ng amasflerldnteandirgindg atlensiane@f tdsnti fyencanh {eastriao gomups of wet odi ng

t he referengg si ; t.Q:: ' to i dentif h

ant enna. por £ e gV RS Nk e sk i Ohi e ek BRIk B ERR
utilizing aof Vessmilfot ectatinf aatene porsi @naspohding amntaeh peoup @f UEs of heaeih ieacht
group of UEs_for at .east on f.a nmeasurenment, a feedback top.a base
Station, or “MelARRNEETe YRR, GUETCL LIS thrPr DT AGCE AR (¢ od
reference sigmatoffadfen@dRBNAhP @likBerQf sidnSed sichndpoHProthatlghdtd FFYUEsa
nmeasur enent ﬂnd a feedhack to a base station. |t is to be appreciated

that the co | cati off B PsrERGE oD Grat iR comERalsRtions apRary and/grrihe

to a group @fouESoduMmRNein 1ihE8 cHREREGRCRRIINM, Snd/6l 1BE RTerbRedfonheast
one correspondi n%&advertl sed antenna port and/or correspondi ng

adverti sed amdsls@@Opesntpsovida atilepst anelsé receivingermanpinedsfoanatipnt thattindl s

mappi ng i nf i j.nclyu i t e i i, t
antonnas. and S PAGALL i i APRBI R ok RN BB
is to be appeleted av éd sttheftantches potsymendiciag b oefsreaqpdgnat wht@iQo tiesamtenna

baced upon PRGHSESRT BB S0 10ARBSP T IdB Bo8T HTSHD trsooirrns

port, wherein the decoding utilizes the mapping information, utilizing 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 demodulation technique, and/or utilizing
a transmitted reference signals for antenna ports of a second group of UEs for a
measurement and a feedback to a base station. It is to be appreciated that the
communication apparatus 200 can transmit a reference signal to a group of UEs,
wherein the reference signals relates to at least one corresponding advertised antenna
port and/or corresponding advertised antenna ports. It is to be further appreciated that
the mapping information can include mapping between the physical transmit antennas
and at least one antenna ports of a group of UEs.

[0055] It is to be appreciated that the communications apparatus 200 can created

UE specific antenna ports dynamically over time and can be based upon feedback from



the UE. The feedback can be at |east one of a Channel quality, a
precoding matrix, a rank information, a channel directionality

i nf or mat i &g 2AHM430E channel quality conditions for thepapiy@iRaoPt s
advertised 885%nly a subset of group of UEs. Mreover, the group of
UEs can have different patterns, difflérent density and different
periodicity. [0056] Moreover, although not shown, it is to be

appreci ated that communications apparatus 200 can include menory that

retains i nstheUdt.i Ditsfeydbatk taRReC leadiOnt dLNChdnnbingiabeyNal plResdifd mhdrians m t
ant ennas, cregt_l n%none or nore, groups that include a subset of the

nunber of t FaRk&HPTMaleRehthaanel ditestionslit Auermytit,enfios Fhiad ayalitsarditions
the nunber ef (id Sish bo&néd%&@@@d eraqrytn%brw HpgnﬁuﬁBfQEQulﬂ%reb%rathQ%fHﬂﬁr

of advertised antennas, enploying a’linear conbination to convert
transmt di 9eVE$ ean hage ﬂﬁ@tﬁ@éﬁ@&ﬁ%s Jiffersint denpity andalifferomt petiedicifito or nore
groups, ideqzkyi ng t f. i (UEs),
signaling a iS@Ieren%ﬁ%ﬁb@%ralﬁ%tgé(glr%}r@%frl)téyioqgetag)g%ﬁ%@g%%t two group
of UEs, cr eatmmgniagiionn a@ammstféimman rrehrderrml:nrmgy that ety igrtogore fwitdEs,
wherei n each an;g}na B‘frt nc tjbset of a _.nunber of E{%si
transmt anfGRTAY SHUIYRE2AY ‘érro Uit EHAE A SFEERS QG K

si gnal ed animehida aR@bsesofltRe hlder 9f @Mﬁnﬂfantéﬁﬁas aRekcinhach %ﬂé@p icldeer ,
comuni cati ons apparatus 200 can include a processor t hat” may be

utilized i nSESEdts BmbgN elranssi ghienrpsiand thegumbeial graupg is a nutber of

i nstructi onggygisal Qﬁgnﬁ% te'i‘d [idoar !:d?l%&ﬁé{ﬁ)h't@ E‘(ﬁlv@Q%@hﬁﬁgﬁnéﬁﬂ 15
di sparate source, ... dditionally, although not s
to be appreftatesdy dlﬁ@l‘ﬁl’% i df 4hd T appagratps iROCyomRt iqas:ﬂtwdgrwp%

nmenory that Uf teﬁé n«t}?ﬁét Al%[ﬁ?l{l%dd Uil &% Fl?rﬁgerto? aﬁt? ik V' o %hedlgas?}(zvo

related to a | ne r ¢o conver ransm ers
frequency dewepstUEs fcmeatmg gnitontp fol@a torrespbdirestotench @rbulm‘DfrIQEst, Iv.&nta&m dach

antennas, receivin nce |l ated to the rou ecodi ng
the refer en&lee%qad’r?gtlm‘rl feétaéﬂ Stﬁbo’farfg’“&%ﬁ%’hyﬂcar“&ﬁm‘f 8‘“ ?‘?dfg?}‘ €each
transnit anh@rﬂﬁﬁr,of\aﬁl@ﬁrﬁl ports eth el eerasirp@sighdltd ZRsink Fjemr QaRdt LR @em
recei vi ng aﬁﬂ%@ ng i nformatl on_that includes at [east one o a deI ay

and a |inea frat vHST - SAPMIpEAtans appatpfun0 epninghedeareccssoy it may
related to Lbgiseh nﬁ)éorﬁ@étﬁaﬂ%thoé%re&ﬁm n%ﬁ’ﬁéﬂﬂn@?eer ﬁq@tt*rﬁ:’h@ﬁ'scl%taﬁ{egwmn

related to the antenna ports, decod | the reference signal related
to the set rrmn@nderrstmeuqnaehftamresjrfreax:mdlmaémmrmrt) wherein the

decodi ng Ut igses, ¢ nealmaRidg A ALORIRN LR, Wil Ll B1A0rcfipm e

reference signal for antenna bor P St grou or at
| east one otoamumiastione apmirtus feed rabide tnendrp dnerestiatinancti@fs veith
denodul ati on t%?hnl qgue, utilizi ngqa transmtted reference Si q | s .for

ant enna por fSPHF [TeERYBR Y gl iated POPRIepIsOMPIAHAR f CAREFE ragidiversity

f eedback t ot@frbpsecysdivdrsi®for @Bebup et tnick@es faldr drhi@ire QRTINS Eaaémng
apparatus 200 can include a processor that may be utjlized in

2010/ 033869 peafrigrzpigrbrsatEh o dupm o, flecodBribe faemogsisnalasiaed rlr@ group

i nstruction I | | ons
obtai nodt £ 1 onyaeto 1dcR) EE B il RS th L3 BB izcd B8 eckiEbd

3, il ustradeldy,irecciving * mhprisg mﬁmnmnomanat ioplsdeys teeshoaecf % telty @aina Gnoup
transm t a”%&ﬂ{?@%mn 3 §}}eﬁ‘t& 36%%8%%@%% Syl gtg:a]tto tﬁrﬁaEs)ef of an?enﬁé’;?&r%[“

300 i ncl udes a base 1 on comru I ca Wi a user
equi pment  3@eteivampd roferany sigtutheatedfo e siparmtpprtysietodayhp rm"mnc(ersignal

shown) ). Base st at L.on 302 can smt information u e ment
304 over o TOFRARINE iR TSI oD e SRiems s PAGreS S Serogina UBEST v e
i nformati ontﬁerrgrp hfoe ki BIz i OAr QMR ttcd rERMAESgilal Rl aBRANMRIts of a
Mor eover, stem 300 can be a M system Additionally, the system

300 can ope it 8rqup of WESEpvA aatiose a5% Mgesutgsnant, afecsibppk tppbagg stasioasey a
network, et gemfhifiontGinRAERANERES tARGnfbDALLORRISIhhiE ForS RN A0 of a

second group of UEs for a measurement and a feedback to a base station, and the like.

Further, communications apparatus 200 can include a processor that may be utilized in



of available transmt antenna and organi ze such nunber of avail able
transmt antenna into groups. The group nodule 306 can create a

nunber of wooupssiskat include transmt antenna, wherei porhR2609a98%1 of
groups can B®&5¥qual to a nunber of advertise antenna. For instance,

there can be 8 transmt antenna and fléur adverti sed antenna ports,
wherein the group nodul e can create 8 groups, wherein each group can
include at |least one transmt antenna. [0060] The base station 302 can

further inckodecton wileatecatimpihnaictian (apdistud8s tdiledosimie Metely, a
| i near conblngPlon t conﬁg%hﬁ$o convert transmt diversity to

frequency divVEPEHARSO 3W° ISRAFREC ESSor-Inor e groups that i ncl ude

at | east twppgsgpnsm t NaRtr&Bhg t Fid. 3, ﬁlf:?btﬁ?edQPQ Bﬁr@leé’st &hrhadatibiSsys tem
| i near conbi nation nodul e 308 can enpl oy cyclic delay diversity E

and/ or any éPfhiet cmigrain tenpinieateneis ibrianirolsereokp aguemeh0BEL] The
base stati O@ys%@@ SWﬂlcﬂlﬂé Cﬁjlfarse Etgﬁ’(% ! e ﬁ‘attc&@lﬂ'ﬁlmcgtemﬂﬂ la%sé‘]egu%&%ﬁt 3%3”

conmmuni cate or convey a to a Il near conbi nat .
t echni que. Tned/ar epnsurier rmﬁdlapaeat@ 16er cqmn phemtt(hetrshaompy. eljsasarstmomﬁﬁlmcmat e

it onna v ¢ FARLBrrrOEES o Bindey i S e R urd s et e e or
del ay, a useirauaqmmmécetmynfbﬁnmmoﬁmu@st:qumh@tBoaeofdﬂanmkse%keach
transmt antenn?%%%thin each gr [ 0062 is to be aPpreC|ated

that the baSna %fﬁo‘sfozw%tsﬁgpgﬁa&‘?ﬁe&w Yﬁﬁahlf’édd%@ e 9yptema300

conbi nat i on capspitkfe B0R, ORNWAOKirt (B dbh@RS M IGHDOHE §irdik® ne@»@&k]%?v}x%
at WD 2010/ 033869PCT/ US20091057581 082590 17 [ east one of

.i denti fyi néghesomperats anddurptionpdics shawendalgesripebbrloy UEDY bassi sgmn BOY a
di fferent nUéﬁ)@é pngenﬂﬂttﬁ’@ﬁE@?echgﬂrﬁ&t 56’4 55*\9611 %%%Ecetvefsagm%ﬂg e afm ltJE%’le
and/ or creating antenna ports correSpondin oup o

wherein eachmdhmemnadgmmtdenﬂhﬁddsﬁamsmhmeﬁsﬁﬁeammﬁ&hﬂmmﬁﬁnphyS|ca

1 ansm 4 anyGRGES SnSaLAS.IMTSGE SRt RIS RN Sod Bl S ATREL

can i ncl udeofavatialle vensiitati@nd kad bfaadiz€aRh h8HBENGE available transmit antenna
into groups. The group module 306 can create a number of groups that include transmit
antenna, wherein the number of groups can be equal to a number of advertise antenna.
For instance, there can be 8§ transmit antenna and four advertised antenna ports, wherein
the group module can create 8 groups, wherein each group can include at least one
transmit antenna,
[0060] The base station 302 can further include a linear combination module
308 that can employ a linear combination to convert to convert transmit diversity to
frequency diversity for each of the one or more groups that include at least two transmit
antenna. It is to be appreciated that the linear combination module 308 can employ
cyclic delay diversity (CDD) and/or any other suitable linear combination technique.
[0061] The base station 302 can further include a transmit module 310 that can
communicate or convey a delay related to a linear combination technique. The transmit
module 310 can further convey or communicate reference signals for each group of
antenna and/or each individual antenna within each group. By conveying such
reference signals and/or delay, a user equipment may be able to estimate the channel of
each transmit antenna within each group.
[0062] It is to be appreciated that the base station 302 (and/or the group module

306, the linear combination module 308, and/or the transmit module 310) can provide at



the reference signal and/or delay related to the |linear conbi nation
techni que. The user equi pnment 304 can further include a reference

si gnal nodwb e018dsbssoThe ref erence signal nodul e 314 canpbyfikhesoddss:
utilized byd®@ser equi pnent to estimate the channel of the antennas
within the group regardl ess of assigndent to groups. |In other words,
the reference signal nodul e 314 can decode or unprecode the reference
signals (utilizing the received delay) from grouped antenna in order
to identifyleasi@he ahidntifyivg dtfdast t@agioupt of ier gquiptict (TROSAHIAlings to be
appreci ated that the user equipnment 304 (and/or t recei ve nodul e
SR8 andror BHE TepTRRS s PO didomst o e 9$ RV CTPUAGL one
of recei Vi ngnignnABRRL BErdsPERIETED lefth db@ of NG, WHBRIAdach 8RSInaPBR ifluRs a
delay and a | inear conbination enployed to transmt a reference

si gnal r el athgettod appEberaf physicah frapyut Ptrnas anddbenwmbeg ohanteme pericis the
signal rela ] ' t he reference signal
related to %ﬁgbésrg)tfE’lgﬁalgd:%fg‘?ﬁtgggﬁ%{gﬁﬁt%&gg{gﬁﬁghtenna port, wherein

t he decodi nifl0d8] | i zesUschequpppiti3§4 cafiocloddt & ogive triottilz BhYthat can receive

transmtted,reference signal r_antenn orts of.a.first.gro of
Ue Tor at . MEREBRea 8RR et afilif ™ e PRt badhinfion it ot e o,
or a fle n”;)d ub@tipragnt Be¢ b ﬁu:tE?r iAdokdear reg&édcb Ziigﬂgfrr&)dhre&if‘lmﬁl"hé fflertk8lgRAIC e
signals for antenn o[ t a .second group of UEs for a measurenent
and a feedbd® U]Fglfgcg'bé‘étﬁ%f?b&t‘it%ﬁ?d PoES] WBHRRRAE 1 GSHF‘P"I‘?cSEFg%%HQﬁI oEthewn,
it is to be.apphgidinade %ﬂaaﬁ rd}ARiess bRdsbi@AmaR 4o EANpd. NalHAS WBRDLY t hat
retains instructions with respect to identifying a nunber of transmt
ant ennas, cFregenssgigakmedulgdiicagdgends or hereqode thedefernsaibgrls (ofilizingthe
nunmber of t S [, N [ - sUb f
the number BECTF b o PRSI e TR0 OLRMRy oRal #iaa SAHNREL o
of adverti séa gamipennas, enploying a |linear conbination to convert

transmt di jty to,frequency.diversity for .eac f t ne or_nore
or oups. i delfl5Ri g a5 GIEERTR Y BaR tier SEuPREabl o Biegtive
si gnal i ng amdidtken e aihd/auhd esferdiicedEneINNGER PPN Sad grovide al Ieasbnd W0 gr oup
of UEs, creating antenna ports. corresponding to each group of UEs,

wher ei n eac FeaNitgfraeRrEe NioRRptiptdhatandydss at St one Miardsky a5¢ lwipas cal

transmit ant:&ﬁﬂﬁ&id?q%&l%%d RYUFRRMIOf re ARIBO BiBn A QKRS d IS tHeliSt SFANRRSa Rits,
WO 2010/ 033869PCT/ US2009/ 057581 082590 18 signal ed antenna ports to

that group &FCYRE 2 rgissrep agnal kdatediorthparrtenng parisisiceadineohe redgypeoc atansl
200 can inc aat . i) L0 j AL h
200 e " CHAEL B P08 R30Iy PR CAORERH T

i nst ruct i ongeotrppingedfofmamnautdizsEar adnema@drefesence signal for antenna ports of a

[ 0066] Addi t i.onal | v, t hough not shown, it is t e appreci ated t hat
base ‘st at | ofi 38319k BN EF Al ans e FRaper S PR REE oo
respect to geaedwitidg techdiguayandet atilethg Otrashithdatfefatddigild oPariténa

convert transmt_diversity to frequency diversity for a group that
i ncl udes tWBO%?Ofﬁoﬁe‘@"@rgé?fg’rﬁfﬁj%rf@éﬁﬁ%wqmé’é&?ﬂﬂi m%e%{m%mq@ﬁ%@a@ngnm

related to tmsgroup,mqﬁe%%ﬂ AehobBendt8hGHERGS 15 Oleclaflddhg BadcRidiBR
group in order to identify each transmt antenna, wherein the

decodi ng ut P93 sasgnelnde memeinvkal refaipginstryctions vithgespectrtgpigemidying f ormbeticbn
that includ . . . i i

enpl oyed toﬁ??sgﬁn%gﬁl??ﬁgs’?% %fée%%eoqgog%gﬁﬂ&eﬁg%gﬁsﬁa @ﬁgég?g g@teg? &g%rtoéc nna
ports, recetrensgt zutenehemércs: Sichgalupielhaked stisetdfehammernal tpmstng,
decoding the reference signal. related tq th et. I rder to identify
each ant ennd B “TQRE PRRC Y] & MBS Bch TR P1 40 BT RSP, PRBloYIE 2

i nf or mat i onjingtr cbiBinfghneto comrstiadnked divefsay enNGeush@dler§isr forddcB BN e
ports of a first group of UEs for at |east one of a neasurenent, a

f eedback t 0°8° HB¥CSUPPIAIGHNGAIdeAtDANG PRSP v Ravipment (HER) signaligea
transm tt edqiiet&k RMGBerDF Rahis hos BAERARLROEbLEp Of UBs, SRAAATaAEAURAE

corresponding to each group of UEs, wherein each antenna port includes a subset of a

number of physical transmit antennas and the number of antenna ports is the number of



M MO systens with Nt transmt and Nr receive antennas the capacity
scales linearly with mn(Nt,N). [0068]Cyclic delay diversity (CDD)

IS a schenrgob@o@Ryert transmt diversity to frequency pdir&bdbhdssan
OFDM syst en8825®WDD schenes i nvolve transmtting the sane signal on

different antennas with different delldys. In the follow ng exanple it
I s showmn how CDD converts transmt diversity to frequency diversity.
Consi der the case when the channel fromtwo transit antennas are

H (f) = H apdale®R{iftgnnz pbids totthattgroup, of UBS, afdahaBls FfBe) odmhbiLGMRASY
sel ective. Since el ay corresponds to a | t.iplication by a phase
ranp in the®fi? PR @ Prover ’rhéfc‘i“f%gyﬁtﬁ%ﬁﬁ&COPE%H“P*Z&’t“g&ﬁC%}f‘P%r
CDD is propefstrh@al (é% ikt tiShd rethinkd WHABY BebbiySinREQRBAT diRNAdd fdnkhe
del ay introduced on the 2" antenna. Therefore, CDD schenes I ncrease
t he frequenéippdaicseycyi-t-y of the channel WO

2010/ 033869 S2009 A 0 (o) el [ .S
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di versity ofi02 v in§lod683hdiE tha rgaise inSinstippowits rébpec® fo @ceiving r delayi t

antenna portg 08 r .of transmt anten S can be advert.i sed

) nunb t
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can have nore_transmt gntenn (e.q., . 8, re than 8, etc.) at_ the
base stati off th@ﬁ%@%@@%&%%@@éﬁ %%ﬂa}reé"’}ﬁg};‘@rﬂﬁe ZPUR B Adqr i lengfy cach
ant enna por t§psnfit S®Hnh SVhAMARRS de0fdifd ANERT ﬂqe@é&%&ae@)ﬁ,rr&c%ﬁ nélﬁ_lkﬁﬁg
available in the systemis advertised to | egacy Ues through PBCH. Let
"advert i sedindpimatian thed nchrdes dfeast ang of hdelan eech adinpayrcombingtien ¢erplexkdito

| egacy UEs and.l. ¢ 0, N . ant orts
avar | bl o 1 GApaeLrortlec PR Ay ol Sl lorh . oo RS R ERRALE T
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information, utilizing a transmitted reference signal for antenna ports of a first group of
UESs for at least one of a measurement, a feedback to a base station, or a demodulation
technique, utilizing a transmitted reference signals for antenna ports of a second group
of UEs for a measurement and a feedback to a base station, and the like. Further,
communications apparatus 200 can include a processor that may be utilized in
connection with executing instructions (e.g., instructions retained within memory,
instructions obtained from a disparate source, ...).
[0067] Multiple transmit antennas can also be used to increase the data rate. In
MIMO systems with Nt transmit and Nr receive antennas the capacity scales linearly
with min(Nt,Nr),
[00068] Cyclic delay diversity (CDD) is a scheme to convert transmit diversity to
frequency diversity in OFDM systems. CDD schemes involve transmitting the same
signal on different antennas with different delays. In the following example it is shown
how CDD converts transmit diversity to frequency diversity. Consider the case when
the channel from two transit antennas are H1(f) = H1 and H2(f) = H2, that is, the
channels are not frequency selective. Since a delay corresponds to a multiplication by a
phase ramp in the frequency domain, the effective channel realization after CDD is
proportional to H1 + ¢/™ H2 where D is proportional to the delay introduced on the 2*

antenna. Therefore, CDD schemes increase the frequency selectivity of the channel



one transmt antenna to one antenna port. This would fix the transmt
antennas that can be used for transm ssions nonitored by | egacy UEs
and may amM@voiessef all antennas only for transm ssi o&;@ngngygg»@g by
new UEs. HoW&%¥8r, in such a technique the transmt diversity fo

|l egacy UEs is limted to the nunber df advertised antenna ports The
subj ect innovation transmt signals that are nonitored by | egacy UEs
that enables |l egacy UEs to get a transmt diversity that is |arger
than the nurisginsef [fattvsgial Bechianted OFOMEilRagike thitake Gaes Moipartetitier
any change in Céhe way. | egacy UEs processes the received signal.

[0072] The sii ‘éctrS‘Fy &Wation can enable the transmit antennas

avai | abl e i oehe system td.Hes sipuned 2, awtr%sgﬁ%@e?mm erfd dufhpeayal
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convert trans diversit 0 frequ div It is to.be
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to group2 anten dantenna 7 and 8 to group 4.
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signal delayed by a chip in the second antenna of the group.

[00731Sone BB ?Térané‘ﬁ%a?ﬁlﬁéﬁ wopifprediey nes WhseHloweyekdn peshpcechoppe iy and

PDCCH ar e sphgath ACLABPtok t&%aéy@ﬂy@ Wﬁﬁteé‘&dth@%ﬂﬁﬁeﬂb?'aﬁ%ﬁééﬁ @n@nnﬁ@?@e
hel ps i nprove the performance of UEs. For exanple for

PHI CH, and Phosiest innevpdioy trepmsmit $lg@t?~°efé@it agf mpRigeTethby tegm s thattenalrieni t

ant ennas, 5@&%@)@6@9%%@&&5& 3} 4% Eh%}nbeg@ R3S Anpdlape for

reference SI € previous exa I'n"order to make
use of thi samtemar]mrts ynd thadieandtransiwiasg clomge trhbe seh égutyeUEcpobadses the
schedul e UE_on. CH resources distributed across the frequency. The
PDSCH can béectelrvﬁ Yt ed using the sane virtual antenna scheme as RS

to benefit fooget hl S Biubjeoriahovtimesami shyble tHe taasRit eiteASAilable in the
transm ssions with its own dedicated RS a simlar virtual antenna

scheme can BYIEH{n bsyeserncd inte Neerauns: where & 1RS1ueh P Hh BB O abesHHChg

data transmsgifhod RRSGHe af cweam@{h@%h@wdﬁ@ﬁﬂhb ifpalffé?én@ roups
transm ssion in this case cou be different fromthose used %

comon RS. Fo0db§ ditkereyt Eﬂ@s@dumnethaatwmmtmﬁ and grohpwubkasdhime b@enna
enpl oyed for tcg%{‘lg' at §H3M could belong to more than one group. On each such group, a cyclic

delay diversity (CDD) scheme can be utilized to convert transmit diversity to frequency
diversity. Itis to be appreciated that any suitable linear or non-linear combination can
be employed and CDD is just one example. At the receiver, all the antennas within a
group can appear as a single transmit antenna port and processing at the receiver is
unaffected as long as the delay introduced on different antennas is not too large. For
example, consider the case with 8 transmit antennas where 4 transmit antenna ports are

advertised to legacy UEs. Antenna 1 and 2 can be grouped to group 1, antenna 3 and 4



and new UEs for transm ssion of control for exanple. It is to be
appreciated that a |l egacy UE can be a UE that is conpatible with four

or | ess tnposebiozdet ennas and a new UE is a LIE that | $cearpabbdka
with four of828fre transmt antenna. Alternately, the virtual antenna

techni que can be utilized for |egacy 20Es while for PH CH, PDCCH and
PDSCH transm ssions to new UEs can use a different approach to get
the inproved transmt diversity since they could have nore pilots and
coul d esti mai grotufte antb@martedndfér o rduped dhidfahenent ahd erges 4. [ A0 #6khas in

order to get the_ hi ata.r ossi bl th all. avail able
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group with grouE 1 correspondi ng to antenna 2, group 2
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antenna. Due 't r ansm om one o
t he ant ennasai be dadsayted usipg dieesagieivipfuat antdiiss scﬂumeeﬂsﬂ%édb beeefafibenha

gel 1 on e SRR A AT Ol S STRRRSLRRSLS o,

the chip dugiiilagRirtubOAfhirethemd e B&ébplefedlot Gt Fediddled®S biibhsm t t ed
such that the effective channel gain frompilot set 1 is hi (0-

112(t-TO), FPBPpRdmRs daé%"tfa@“”il%“)l‘w(l BDSRH tTh?a‘}m&hal’f@wa@ﬁed ﬁ?ﬁii%?a coul d

be done by tnramggléntmas X&s@koﬁfﬂ%%ﬁ'ﬁ@er@%ﬁﬂﬂ@se%éﬁ foRbdrmriGn Rfsrom the
next antenna. It is therefore possible to get estimates of h(t) b

usi ng the coM¥dh RS ahle rraposaéwripkl avtenna feghnipgescas pe einployedfoa bplhdesace

comon RS gi,¥e5..6 %?ﬁ%ﬁf%lsgﬁ%ﬁé&%{ ﬂa?%;g]w? M Ge algj?eeﬁa%x& @M ots

gives an estinate 0 um and di 't érence
t hese esti midgesy SEahetle abiE thitiid tc&niaaah]emhﬂ fpuydrdesd tressmmattemamﬁndqa’aria(ut )

and 021 (1) . (OB ISHIRLE SRSt A Y RIF ol S SRR UGG SRR e
v1rtua1 antenna technique can be utilized for legacy UEs while for PHICH, PDCCH and
PDSCH transmissions to new UEs can use a different approach to get the improved
transmit diversity since they could have more pilots and could estimate the channel from
the different antennas.

[00706] In order to get the higher data rates possible with all available antenna
ports, new UEs need to be able to estimate the channel corresponding to all available
antenna ports and report the channel quality (CQI, PMI, Rl , CDI etc). New reference
signals can be sent for all the antenna ports to be used by the new UEs in addition to the
reference signals already being transmitted for legacy UEs. Alternately, new reference
signals can be designed such that they can be used together with the legacy RS for

channel estimation of all transmit antennas for feedback and measurement purposes.

The reference signals can be unprecoded and can represent the directions not covered by



common RS can be able to detect the channel gains fromall antennas
efficiently. The new reference signals can be sent in directions

or t hogonalwd epiblisssghl rections in conmon RS and shoul d bgcorkhpepnad;, to
each ot her. 0426®80] I n sunmary t he subject innovation can provide the

use of CDD (or any suitable linear c@ibination) between antenna pairs
in 8 Tx antenna systemto provide additional diversity for |egacy
LTEs with conplete transparency to these UEs. Additionally, the

subj ect i nnenedédaONREATHEHS i alkd Hagirecddst dndnahid REfRGRGE 1D FeRlEd
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i s requir ed2ie@rgired inde4 gesh avithsgreubl casrispindivizgo entesnagh wd?, gfoupEs can
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P ennes & R RS o TR ritcBres o e Va0 by R ehtas th hER Ghg qffective
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can be provided using different tine shifts. For exanple, |
antenna 1 ahdB8) ahé-5epershoRg e e gsmpcerndsp oantdhihg chip degitign. ant enna

5 is del ayeghoay) sone i BeWYEbi QNSs cah Pk tGXSTR iat %ie%ctivlegh%lﬁf-eﬁ

case, reference signal of nultiple antennas vm_!ffs‘%g transmtte
same frequestiypfomsilot e dus bEs- haltr Bhdont pidd setefie hdie (ST grad so on. This

corr espondi pa W have different pr rapgps in
frequency. ‘nr‘ﬁ‘é& ?% ?%r%g) i ?%hgrglgttﬁlﬁvk¢%$mr§ Ioﬁe ? IH%““E it % nn Qﬁiﬁ??ﬁg&&%& d onto
t he same setntednar disiotreedsre\potdiblb® gt Edtenaentof ayil) Yy using e FonaaeteRE Yind

Sgge? ﬁgn; ap %fq%wéa@lﬁste alel hﬁg%%ligg eLf&p%&%heug%égneRgg{V% slti%la%an(;[f%gﬂ t)s+ ﬁ?_f&gt
T.) while the new pilots gives an estimate of hy;. (t)- hai(t-T.). The sum and difference
of these estimates scaled and shifted suitably yield estimates of hyi1(t) and hy(t).

[0079] More generally, the new reference signals in conjunction with the legacy
common RS can be able to detect the channel gains from all antennas efficiently. The
new reference signals can be sent in directions orthogonal to the directions in common
RS and should be orthogonal to each other.

[0080] In summary the subject innovation can provide the use of CDD (or any
suitable lincar combination) between antenna pairs in 8 Tx antenna system to provide
additional diversity for legacy UEs with complete transparency to these UEs.
Additionally, the subject innovation can provide new additional Reference Signals
designed such that combined with the reference signals sent for legacy UEs can enable
LTE-A UEs to estimate channel from all the antennas.

[0081] To support higher data rates, MIMO systems with large number of
antennas (up to 8) are envistoned in LTE-A. Therefore, it is required to provide
mechanisms by which UEs or a group of UEs can obtain estimates of all the antennas
involved in transmission of different information. LTE standard currently supports
Reference Signals for up to 4 antenna ports.

[0082] The subject innovation provides a scheme to support Reference signal for

additional 4 antennas. Orthogonal multiplexing of the reference signals for different



resources for the RS woul d appear as one virtual antenna and if all
their signals are sent in a simlar fashion, they will not be

i npact ed. Wb 2bfhessted ay spread of the channel fromthe giARBSH5R32
group is kné#¥®t o be small (e.g., within a fraction of the cyclic
prefix), the new UEs may be able to é&timate the channels from
different antennas within a group fromthe received signal
corresponding to RS of this group. [0084] The LTE-A UE can use the
particul ar ianfeoanmiris on bnprotidedudiiig diffesehngmeshifid) eFdr ek nMAOTES 6f BRAhS 1
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transmit anf{@ssdh wi t himlegashUBy tumulTfieamyiheMathQe tikaame HisleUeguicght
transmt antenna %fe&e trar]gm't antenna 1, transmt_ antenna 2,
transmt ant@AWEeSEOr e RSswpuld apreantspn vitrhpsnne anthifal sheimsicnalsans sent
antenna 6, d ARGkt faB06L T Will rROB AAABSAT I (REBRNBrdd of WRICRInERRRE
organi zed into four groups such as group 1 402, group 2 404, group 3
406, and gr SigpnEnapen 2[E0DBE} Boyadiods StnhE (ggouphing foctiohef the eyedinptefix),
antennas, e e ] |l near.,. .

conbi nat i on%@%{\%ﬁgg’z ]éé %ﬁg&{:gﬁé??%tt@% g@“‘*ﬁ%@s. egy“(?ﬁﬁ?ffa &ltgfn)a to
convert tragsnptirodi therskivgd signdl cegespnudinglioRs of thig gfaup. each of the two

or nore gro 1 Thus, .a user ui nt .(UE) 410 can identjfy
each group Hhe tr ajrﬂlkéen]!ff@%ﬁ%ﬁﬁ%gse?@? E,ffgg”é%é‘%]f atipy on g gplfiplsying of
group 3 406 theanfir@tosipnds G hasetBings Rl ds@ivsic RRRHNBYiIIRIMMa @ BALNthe

transmt antenna ether or. not the |egacy user equipnent 410 is WO
2010/ 033869%??@@%%%%3’7% 1L epa s Gt 8N Bisrranfigred o Gan be adaptiveand f our

transnit antgimasbld NTELACIE WINSnfoth&l dERIRTHoMSLIn BF YbRERRERALRs
detects four transmt antenna based on the four groups. A user

equi prment 4 3ych(as ngw sysiem gHoTgiae Ylogk 65183 genit prreemmon cheeels.equi prent
that is co ple t i.ld f r I ] tenna) . ca
further ol TTEe each N e Peid s BalRERA AN AL AR, §Am
groupi ngs of0f cansganizeawbenmare ffimsmitseteneg Ul'prestm4id2 ixailizeefoei ve a
delay related tq the |linear.conbination as well. as reference signals
For L he.gr oG SEIFY RmRah o AR R THHANG Pr S cHbieF AP Fomar e AR
Based on sudfe syeefis0e datedlay aanslliablem@i®Eesfeanshi@ fdtbsha, S3&ulSRE number
equi pnent 412 can fd(_a ode or, unprecode and detect each transmt
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aspect, trapsldio@NBRRRGRU0 LARhAuideibhtraWhi®hRSHha (. g., transmit antenna
1, transmit antenna 2, transmit antenna 3, transmit antenna 4, transmit antenna 5,
transmit antenna 6, transmit antenna 7, and transmit antenna 8), which can be organized
into four groups such as group 1 402, group 2 404, group 3 406, and group 4 408.
[0086) Based on the grouping of the transmit antennas, each group of transmit
antennas can employ a linear combination technique (e.g., cyclic delay diversity (CDD),
etc.) to convert transmit diversity to frequency diversity for each of the two or more
groups. Thus, a legacy user equipment (UE) 410 can identify each group of the transmit
antennas (e.g., group 1 402, group 2 404, group 3 406, and group 4 408). This allows

employment of each transmit antenna whether or not the legacy user equipment 410 is



comuni cation system are grouped into N groups, where Nis equal to
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proposed Vi tiib@CDaENtfhBRanke i bk @poaythd gy wineditlahs-Rintht ggacy
and new UEs. Alter H%tel y, the virtual antenna techni que may be used

for |egacy GHENMAAT S Syl Ptk siens neipidtepriegdiy 28 18 dhepiseondo

non- | egacy biEsnfaQuhit gisg.a different approach to obtain the inproved
transmt diversity since the non-legacy UEs may have nore pilots and
may esti mat @088k chanlhehouid smotdsethefispie cenitol ahanaels &L TE BoRadel fliler der

to obtain t ﬁﬁysmagbgﬂtroq%Bﬁngt%aq&t&‘ﬁlﬁhlpél ?P&Ib@l)ﬁ{ﬂysﬁﬁ%nk% fhdication
Channel (PHICH), and Physical Downlink Control Channel (PDCCH) are spread across
the frequency and hence using the aspects herein described helps improve the
performance of legacy UEs. For example for PCFICH, PHICH, and PDCCH of legacy
UES, instead of transmitting on 4 transmit antennas, we transmit on the 4 virtual
antennas as done for the Reference Signal (RS) in the previous example. Thus, it is to
be appreciated that the subject innovation can transmit at least one of Reference Signals

(RS), Physical Control Format Indicator Channel (PCFICH), Physical Hybrid ARQ



transmt antennas, for data denodul ati on, non-|egacy UEs need to be
able to estimate the preceded channel corresponding to all

transm tt egdob@ammsssd N one aspect, new pilots (dedi cat e@chRiseosHEs1
signals) caP2b¥® transmitted in the PDSCH region to aid in the
precoded channel estinmation. The new2gil ots can be precoded using the
sane beans as used for data transm ssion and can provi de the preceded
channel estimate of all beans. Alternately the Reference Signal sent
for |egacy Ghwineb@HISH) Mal @hpsitad DoantininContpl Ihksne{ (3T CHAY, add PBEEHanae

signal s) can be such that t .can he used ether with the
| egacy RS f8’?0118ﬁgﬁ%&%m%fhcﬁﬁFF%P%ragﬁ‘%F%Fﬁd%ﬁﬁ&ﬁ?ué’tquﬁ% For exanpl e,
the referengmss| gnal SinGRcorict With8 GORed iPsrdatss nfakX 88 JTHRCRHLAR

i ndependent of that used for data and can r;%resent the directions

not cover eddbByrsithén dasyligpmissionhe sgreddevaey whedwel Efos PRfgiHresources
denodul ati o

new pilots giﬁgﬂﬂﬁeﬁpﬁ%ﬁ%%e?%gﬁ%g?%@et vvté:%ﬁb% ﬁ%ﬂ%eﬁgﬁlﬁ t alne%ﬁ*t&
the directi @mtsnrmeChmasﬁﬂfiS bancfitriem thid adtisnohai darteinsty. &smeccas,ofﬂ)%(]ﬂ
reference sigpal.s.can eC|f|c UEs and pravi de
i recttons: SgHe iR aBBi Sfn ARG pRmRRLG Hy e e fr

[ 0092] There%mpbyecafwﬂredieﬁgatb@RSQﬂ&tk&&:pﬁeip‘@ndmgeateEraﬂmﬁbsmﬁhimmj}pn
for denodul can be done %m ntly with the u;e of the | egacy RS
and tho. newATETTEIGEN PTG TSR SPeTERZ0 BY RS F55p DB Soerar e
provi ded fosma@Rch@ERERSUES. The new dedi cated RS can provide

i nformati on about channel along the direction of the beans used (and
the pr ccodi H{? 9M8ber at i Bracpradgnse Ml onp ar ﬁm@r@m%tb@mrmwdh\eﬂuﬁanqemasone
aspects, nel
o i he SeRdnERkre ST EPRAFRERL, MdboTiEd SIRGRAGY I SHal

pr ecoded chaﬂnmia tmlmruqueptaesbemB@tfochgaddeEsexgla@fom-II(]m&)ERE@d(auldaHDSCH

channel can_corr.es bet n.the U ante as
i ngt o EETSRR g ik S e AR es? B ST ot B pindfe FHs

and the ant ean®asit &lwmﬂslﬁdeahemn_ﬁgédymw@ém pilbtfartiehodskimbdelvh
oper ati on. 0093|]O{Accord|]§g to sone aspects, DL control signaling to
the UE nay fLJ]FWF oy Gigdifieiey @ AER%n about the precoding matrix (or
the beam di rgpyj ons) m&ﬁ@erft@ébt%aﬁ@mgﬁ&ld@ﬂa rht6s %&gﬁbﬂéﬁmﬂﬂﬁéﬁﬂmm
directions can correspond to the beans forned antennas of a single
cel | equi pp&dnsiit #nteanps, ity datagemednlagon, por-sdeseyw Ulipnecd t@b¢ ghle loTBtimpteor
the beams TafJ1RetolYd {EndRbEARARIR oTHiahBhiied BLIA. K0 Saké]e%% w pjlots
participating’n cooperative transm ssion schenes |nvo \ ﬁ Il_?
These coope(aéetdloaed$dbienwlgxars) ban hentragishitied énthe POISEET spioh tm&d ui thie

le, dist t f t t
and o gnal BrovbesFinger SR aiErgay 5L BRiretlst g Rt BEERAUNS
i nformation umrﬂziﬁdw&itrmé;nﬁshﬁ)n&ﬁ&bérﬁém&kil fRprftgdédehaie] E!Emﬁmé/ofbﬁl Bbms.

di fferent t %9 A) Pr COdI ng matrix jndicator correspondi nlg
the entire yt eference ignal sent for legacy devices is implemented and new pilots

(dedwated reference signals) can be designed such that they can be used together with
the legacy RS for channel estimation for data demodulation. For example, the reference
signals can be un-precoded or use fixed precoding independent of that used for data and
can represent the directions not covered by the legacy RS. The precoded channel for
data demodulation can then be estimated using the legacy RS as well as the new pilots
and utilizing the mapping between the transmit beams and the directions of legacy RS
and new pilots In other aspects, the reference signals can also be precoded for specific
UEs and provide directions of the precoded channel not provided by the legacy RS.
{0092] Therefore, according to some aspects, the channel estimation for

demodulation can be done jointly with the use of the legacy RS and the new dedicated



this case the dedicated RS may represent the channel along directions
not covered by the |l egacy RS and the UE can performjoint channel

esti mati onwoisegsishe | egacy RS and the dedicated RS. [ @96kBhowns7581
Precodi ng n#¥P30x i ndi cators corresponding to the directions of the
precoded channel represented by the 126gacy RS. In this case,

dedi cated RS represents the directions of the precoded channel not
represented by the legacy RS. The UE obtains estimate of the entire
precoded ch&Bneddddiyforisirniggadyd Est @h@ﬁﬁvﬂ@e&dﬁeﬂrmdnqmoﬂdﬂ in&spatish abgut O

the | egacy RS and.the pr.ecaded. dedi cat ed 0097 | ndi.cators t
the precodi RO ASRIEEEGORG LY S St e gt wrretebopaatdistibaen
cooperation 1r§t@iiﬁﬂﬁhioﬁ\f@th\é iU 14 Signdspect) BR%ctRa8E R'S%dy%%pﬂé@ﬁ%f ﬁhe entire
frequency- dependent precodi ng operation is used, i.e

precodi ng nifcepkdshagl ors iithe glicrggtive.df waY ropeasens t@rdlten‘f@lbéﬁbp pmmieu
control si gpRlnh8hoRYrsARYEY hoi 5 $ %e@‘?&gg%cf eq) '&ana(!olrreggolt_llﬁgcgme

WO 2010/ 033869PCT/ US2009/ 057581 90 26 erring t
5-6, net hodohagtldstwashdhs WG arbthg aotnpnaa gt ¢ singls nelt foah@mmdérddﬂ\n@g acy

1 . f . f
(U8 are 1Pk o R GRa R Bohd BITRHG fs oGRRaRE PN

expl anati onnettwbﬂcmmmommlgnes are shown and descri bed as a series of

acts, it |s e under st god and appr ecj ted that the odol ogi e
are not ‘i“@élbby t RS ’égtoogf’méég Clsg §8'i’1té° é@%h“r%a@ HE¥ BFYiftce

with one or soTRE RfR A6 Bt fe pRESMA hﬁtrgd &F @a&%eetmarré*&toﬁs)%@ét{ BF
concurrently with other acts Tpromt%at shown and descri bed herein.

For exanpl efrapsrgseonsRithe B These pramedirectiprsican pereaspenshie tharwamp freed by e
that a methodelngyrcqubid cah {ecﬁfﬂ%ﬁ w&'rxulﬁﬁe aﬁ@ﬁﬁ%%ﬁgﬁ 18 sﬁ)g{t@ Agf

interrelated states or even such
not all ill osthe Atas oned rathe betennag of metipteocellsfulr sitesh participgtirtgddol ogy

I'h accor danggop\émtattige A sioh e Fertd) m\%lvmg %he ‘UE. These cooperative schemes can be
in different forms such as, for example, distributed beam-forming or, alternatively, joint
processing and signal processing.

[0094] According to some aspects, the information conveyed by the control
signaling to the UE may be of different types:

[0095] A) Precoding matrix indicator corresponding to the entire channel. In
this case the dedicated RS may represent the channel along directions not covered by
the legacy RS and the UE can perform joint channel estimation using the legacy RS and
the dedicated RS.

[0096] B) Precoding matrix indicators corresponding to the directions of the
precoded channel represented by the legacy RS. In this case, dedicated RS represents
the directions of the precoded channel not represented by the legacy RS. The UE obtains
estimate of the entire precoded channels by using the precoding information
corresponding to the legacy RS and the precoded dedicated RS.

[0097] C) Indicators to the precoding vectors used by all (or some) of the cells
involved in cooperation scheme involving the UE,

[0098] In scenarios where frequency-dependent precoding operation is used, i.e.
multiple precoding matrices are used for different parts of the band, the DL control

signaling may convey information about some or all of them.



[ 00100] Turning to Fig. 5, illustrated is a methodol ogy 500 t hat
facilitates optim zing Long Term Evol uti on Advance (LYE A). At

ref er ence wonewaksse02, at | east two groups of user equipgiRRboobAESI1
can be idenf$h¥%ed. At reference nuneral 504, a different nunber of

antennas ports can be signaled to thé&6l east two group of UEs. At
reference nuneral 506, antenna ports corresponding to each group of
UEs can be created, wherein each antenna port includes a subset of a

number of pl3dEal trRebiming tafigeriieameheticidpesnelaides toiopiigariasmipor t s
is the nunmber of signaled antenna ER}grts to.that ro.ug{n(])]f ,UEfs.
[00101] Now FRFYFY Phggff"é{ YEFTF AU MR RS CATHBINGE I B R MRS 1T 1% es
i dent i fyi ngequif@éntQUERRCSMBARAT While Sor ?ﬁ%@e@ﬂﬁﬁmﬁﬁﬂ%{cﬁ'ex QrkatioR, t]be

a

mappi ng i nformation can be received that 1 ncludes at '| east one o
del ay and amethodalogicpnsishenn ol dorpisy edla sesics parhitis © heahderstpedand

signal rel ataﬁﬂeéi&is& iy &@Trngﬂ'{oggi{agﬁgﬁ&% nBPfithfed B thé SIRF giga%?s gt/ %lcts604’

e
a reference signal relatec e antenna ports can réceived. At
ref er ence nowpyialacgdd$nce wethoeé er mpcemdodmehtsy edcat edliffoeithedesednddan be

decoded in der to identif ch.aptenna part.. wherein_.the decodi ng

R A R e Cake R S SR

shown, the stibdBohogy wdDthdamntiund hgiedoomiat $Rcthbildlbgt A@ldalternatively

transmtted referenc(? si gnal .or_%\]g%(gnna ports of g first group of
Bieg 8

UEs for at PBEDIesEHed o2 Srify states PREYRISeRICH 65 B rialedieggm on,

or a denpdulvidrbRr, BEANIANRtedRel iy 1o iR d 3o thRBS Mt theshddefogy ance
signals for antenna ports of a second group of UEs for a neasurenent

and a feedbaederdagcyviihgee araee 6mbodioBa®3] Fig. 7 is an illustration of
bil e deyi@an700 that: facild ka ' '
a mobl 1€ deYyfifo) .'P%mgﬁgg%tg,glhﬁﬁf@g%ﬁgéi'r%gloh&gggg%éth%ﬁ&ﬂﬁ%sgr oups

in a wreless conmuni cati m evi ¢
2010/ 033869 PEihiz82008 0576 Frodabadvaie dorhA).sasrefereree aimenal 02 att bast

receives a signal fr for in e, .a.receiye,antenna (not wn) ,
bor for ey S EaRunt kool BP S Fin bR R A PR ph L SOCHT S
etc.) the rdifeiraredusbgrodbnteming paitgiahibe8fnbiBe toce thaktit@d @ebupiod UMEs. 1O
obt ain sarrpI%s. Recei ver goz can conprise a denodul ator 704 that can
denodul at e FEEENFetY 89-2ntchpe PTES\FPHESPOAERE footagh Bioye 8EWES carnd® f or

channel est ifaie Oher&h @msaj@%nig& RRRdAE: RibRE OF £ ASAberde gh il Plardshit
anal yzing information received by receiver 702 and/ or generating

i nf or mat i on @RtERN2 pRGERINEPePIspicana paats dhihe nember s sigaalpd aems perts teathat
controls on%r&b Org@%g_ conmponents of nobile device 700, and/or a
processor that both analyzes information received by receiver 702,
gener at es i MMOkRL i onNbwnreferaugsoFigs bonmbiodalagysifiOtthas factlftes mlatifying a
control s ON&etQF allRlfa p%?tgpgy £ érfsznc%fnug%% !552, Q%’Jpgﬁg Zn ormation can be received
that includes at least one of a delay and a linear combination employed to transmit a
reference signal related to the set of antenna ports. At reference numeral 604, a
reference signal related to the antenna ports can be received. At reference numeral 608,
the reference signal related to the set can be decoded in order to identify each antenna
port, wherein the decoding utilizes the mapping information.
[00102] Moreover, although not shown, the methodology 600 can further
comprise utilizing 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 demodulation
technique, and utilizing a transmitted reference signals for antenna ports of a second
group of UEs for a measurement and a feedback to a base station.
[00103] Fig. 7 is an illustration of a mobile device 700 that facilitates creating

transmit antenna groups in a wireless communication system. Mobile device 700



[ 00104] Mbbi | e device 700 can additionally conprise nenory 708 that is
operatively coupled to processor 706 and that can store data to be
transm tt edp 26180ekwed data, information related to avaipkgRls@oomnsrss:
channel s, d8#2a&%associ ated with anal yzed signal and/or interference
strength, information related to an &8si gned channel, power, rate, or
the Iike, and any other suitable information for estimating a channel
and communi cating via the channel. Menory 708 can additionally store
protocol s ansth@iseah geeivehToR thasaehast e cigidl thhong $bri iARiNcB G BEVedntenna (not

utilizing a channel _ (e.g., performnce based, acity based, etc.).
[00105] I t mf#qw“aévca‘a%%fgpﬁﬁlea&tl?mm@ o TI8RerTaRIE R RmETYere sty ‘t‘ezos)

described heyeeivBd Gaiul PRdidifiRS tﬁéct‘loﬁalhbl?edrgﬁﬁmﬁr% o@fdlm@ﬁag%awe&&vmmy
or can include both volatile and nonvol atile menor

i |1 ustrati ofal @mPrisde demeduizer ¥4, that ey dameadulase wdw nls|and; prediler ead

I or . bl
C)R?J\/Iy( Elggg\/;’ h(eﬁﬁ%(z:tpr%’;)E(r?a y eras%@&%gﬁgﬁw Ias %\%%%FJH ©

Vol atil e nedtxhgat@btn anggtinglmioramtonmecaciceblsy mweeoery’ 02 m@r gonbriathe act s as

external cacg ron and nat i ation, RAM
Cx vl ab SR st S B a bRl kot SRR Mol A ne R
RAM ( DRAM) , cepaniahie roﬁmbﬂmwc(emmmrd(pub:b@oﬂ&hﬂ;dﬂﬁﬁ@iﬁ%ﬁdrﬁq@m
SDRAM) , enhanced SDRAM ( 53% Synchl i nk DRAM ( SL.DRA| and direct
Rambus RAM [ISRaApY repeixey eyerﬂ% lf&?r%@n&mfaé&rfusg%? ROSHHEET T6.10d s

i's intendedcdArokOdmRId Sfdrc Wrhidakits BEhBsid deMct@gdpt 0, these and any
ot her suitable types of nenory. 500106 Processor 706 can further be

operati vel y[#B04I ed tMohiledaviasd00 geniaddeionally eovaprise memosy &d%thatds si gnal
modul e 712. gér}rgm% & fed%)ﬁt'dl:&sgr% %ﬁ‘rﬁ'tha?ﬁaﬁ's}’o?e 9&% ti’htnEJFlttéﬁ,qeée?\Fed
t group a I ncl ude’s

the linear c |o tec ues or eac

transmt V\ﬂhtaﬁﬁfmkm&mﬁ@la@ﬁ/tdaﬁa%lﬁﬂeQh@ﬁasﬁjht%mmniama@rmamgﬂme
col | ect m)dul ecei.ve ference. Si.g al s rel ated to
cach’or ent o T B RHE R EhAR h RN R FRES iR BTy e Tar
| east one t E}&rlﬂcﬁ] ﬁndam ethRasi o BIANi Efo fhANB R TorQktidYiaig Adagndl baNSIRhunicating
antenna. The r ferenée Si gnal nodul e 712 can | everage the collected

data (e.g., Ve Yraosy 7ehenediigpeallystars gioscsls apéfonﬂs?rété@ae or

decode and b&&%&hﬂe&)&wﬁ%@t’ﬂn&t[@%m& u@I e D ehah G b e flerMiriBh 2 e aanc %aawp-
Thus, the reference signal module 710 can allow'identification oOf

avai I abl e t Pa¥dmi‘e-)-ant enna assigned to the created groups.

1005071 M50t g o FOSL bl A SOIPLLR 2 R ity ane

transmtter hat respectively no
f or i nstancégream deabe eghicatvolanic namadrh er nonyblatik lﬂcﬁmirgmr cet mcludb bhtthugh

dop! ot o0, 25 Bl REBRLTIG SRR 2G SHES RSP0 b e B,

dermodul at or mébry eandhéltiddRslibhy afembi(RIGNT), heod@fia®E RIUMN (PROPBSSOr

706 or multi I%lct%ce%{yozﬁggrzr%gnsabfe R(%M (EPRO%VI) electrically erasable PROM (EEPROM), or
flash memory. Volatile memory can include random access memory (RAM), which
acts as external cache memory. By way of illustration and not limitation, RAM is
available in many forms such as synchronous RAM (SRAM), dynamic RAM (DRAM),
synchronous DRAM (SDRAM), double data rate SDRAM (DDR SDRAM), enhanced
SDRAM (ESDRAM), Synchlink DRAM (SLDRAM), and direct Rambus RAM
(DRRAM). The memory 708 of the subject systems and methods is intended to
comprise, without being limited to, these and any other suitable types of memory.
[00106] Processor 706 can further be operatively coupled to a collect module 710
and/or a reference signal module 712. The collect module 710 can receive delays

utilized for the linear combination techniques for each group that includes transmit



[ 001081Fig. 8 is an illustration of a system 800 that facilitates
enhancing transmt antenna utilization in a wireless conmunication
~envi ronmeryo agodsser | bed supra. The system 800 conpri segTashRasSs7581
station 8020828%g., access point, ...) with a receiver 810 that
recei ves signal (s) fromone or nore ®8bile devices 804 through a
plurality of receive antennas 806, and a transmtter 824 that
transmts to the one or nore nobile devices 804 through a transmt
ant enna 808antRemeiThecol&tOmeare 7 e@:ain\/ferth@frmermtréfemnéer@gﬁarseeleievleo gach
antennas 806 and is eratlve associ at d wth a denpdul at or 812
that  demoduFEREETPRELTGRE HTTRYREH™ Chsb bRt BEBES Sy g oge Jrmt
anal yzed by agtcRfaGRRS & ﬁﬁmﬁé‘r%fhﬁﬁhb!é&ﬂnﬁﬁxt ShtBANaQIThE ReféBfceRIREGRRSAlle 712
descri bed above with regard to Fig and which is coupled to a
nenory 816 tHulevarastbacqllseise ﬁﬁtﬁl(% ‘ihéldaltﬁéan‘i/%f tae raferpnce signalssiognal

(e.g., pilo

transm ttedh%oé%oﬁdgreg%%f) %%{dﬁ?%dt%oﬁh%aﬁ 5?@% qgl@fd?ﬁh%aéa hg af at e
base st ati ofhgsngte rsﬁammf) jignad maptlole 7é6|yaro¢1]@evrldslmﬂcaﬂmrmﬁamaltﬁbmem&mit
related to Eerform%[ge : vca‘zrajte%us @CtIOI’IS and functions set forth
herein. [00 ]E)@Trﬁr 5¢ go? S FUher coupled to a group nodul e 818

and/or a li r[mnm]conblMabil@dievmwlobenl&saﬁthefrmlgrswmﬂmdubmm&dcan

identify availahle tr smt ant en nd or ani.ze.t e ayai l abl
transmit anfl?'%i’ﬁ’ili'ami’rri?t 151 Q?SBW@IY\RWP%P tonrydd asr%élsmqw Olﬁfl@&é‘Fe avasea

nunber of aguast, iasGh@h@IRAevithQsd. '!(!%ﬁgt@%ﬁi’c!t&ﬁésﬂ:@ﬁxg@l%ét@fr%%Qh@an
enpl oy a |inear ‘combi nati on techni que such but not limted to,

cyclic del apragesser @i if itig besppreaiptee Hwafhmcvlrlﬁcr]mad@p il refrignecsgntbr e,
| t hough d
al though depi{ gﬁlﬁdﬂ.@sdeﬁﬁ)'dﬂﬁto?q@@r géfér &g@g&%{‘ﬁ@&%@g%@pg@té?%oﬁbésv{'oﬁ)éto?

be appreciated that t rou I near C
2010/ 033869@@‘&&%@@@@5@57@8%@%590 29 nodul e 820, denodul at or 812

and/ or m)dul 822 f the pro

orocessors (B howr @ b ouaaregon o GBSk st b Ll
comuni cat i @ntesy:SitERutNAn a THE sk Ecﬁhmﬁﬁcaﬁ@mﬂﬂm@temm dRySTRaAI0. The
depi cts one base_station 910 and .one n({gbl | e devi.ce 950 for sake of
brevity. HoREUER 804 gompeisesa prse siplione0aiedd apeeat PUYs t-entigobreeaiieri it thitle

nore than 09@06%§§g§$@} frem oRpef ﬂﬁre'm@tﬁ‘ietdl@ﬁ@escﬂm theRgH @plq{?a‘fbp&' receive
wherei n additional "base stations and/or npbile devices can

subst ant i al lepteBRa§i8PGrang g t@nsrpideeiAd th%m%w@ﬁfp rﬂ@ B e H@ftampbﬂﬁ @ygeand

mobi | e devi ggy %Q@%ﬁ%&ﬁﬁ gn@ﬁrgag%%é :ﬁf%}?@ dipQ élvé L gg‘n from recei

appreci ated that base station eV| ce can e
the systens affengs.804 adi iarm@eriti&)ly assegfted witbs/demncﬁu gor &2 tbatsie(nﬁdlgatem)

and/ or net hods. des ere| nto facilitate e

commoni tat 1 SRR LSRR PHOATE P iyl Bk - ahe ot 4 hE W
for a nunbebesimithteths broeesdBr described beledvitll epara telPiza7, 08 Wakh3d ovpeda
transmt (T ssor 914. Accordi to an exarrpl e, eaﬁh dat a

X) dat
stream can B%aﬂ%%%ﬁ% fﬁffgﬁ SBRF%%‘"%’”P‘%%@EW@Q%O SHMARg 2 stexeldggqpilot
processor 9lgefmr £H?§I/c$p1nt€ﬁﬂ%§oe b@feﬁﬂgth %&rtb %@&@&n{l{a@d tBro@té‘cbﬁe@%ﬁ rdpiigam

based on a particul ar coding schene sel ected f hat data streamto

provi de codelgvige(s)B04 (or a disparate base station (not shown)) andf’or any other suitable
information related to performing the various actions and functions set forth herein,
[00109] Processor 814 is further coupled to a group module 818 and/or a linear
combination module 820. The group module 818 can identify available transmit
antenna and organize the available transmit antenna into N groups, where N is a positive
integer and a number of advertise antenna. The Hnear combination module 820 can
employ a linear combination technique such as, but not limited to, cyclic delay diversity

to each antenna within a group. Furthermore, although depicted as being separate from

the processor 814, it is to be appreciated that the group module 818, linear combination



[00112] The coded data for each data stream can be nultiplexed with
pil ot data using orthogonal frequency division nultiplexing (OFDM

t echni queswoAdldiosasenal |y or alternatively, the pilot syghalssisasrsfie
frequency dP%25%i on multiplexed (FDM, tinme division nmultiplexed
(TDM), or code division nultiplexed @DM. The pilot data is
typically a known data pattern that is processed in a known manner
and can be used at nobile device 950 to estinmate channel response.
The mul ti pl enceidle$2D oderrmidlato el ad@bambdulaten®d? dabapst bRABpRRESSOER 14 or

nodul ated (e.g., synbol papped) .based on a particular nodul ation
scherme (e. g.’f‘,u%m‘?]a‘)r%CSb‘r{aQ@?@m"%ﬂa keyi ng (BPSK), quadrature
phase-shi ft [ayong ( QRSK) shovsplasemsiBiwfidel Lo Buli MBS stenVb i agfeat ur e

anpl i tude nodul ation (M QAM, etc.) selected for that data streamto
provi de nod#iEtesbEPEYHHeANON SN Q8 depicit ene besritatipn %A androrfumelilesisvicer

each data s t ] [ 21 ]
provi ded bybgpggig]géskg)brf%geﬁg? ﬁggﬁﬁﬁ%ﬁgoh?) Lﬂr%l%%%(ﬁﬂ?yﬁ%%%gopg%{ léld%at a

streans cannisee prooiczde statien aix/oidE thro cessobiledRDice wlerdin edditibnat baser

process the dul atjon synmbols (e..q.,.for. o TX. rocessor
050 then pr SRSt ibe BB B0 1En  isup  ln  iee STHEE heR EFRREE
(TMIR) ?22abﬁd&rsﬁaﬂ/gﬂ 99(231:1/ mobileviarico 050 esstidishidrreing ,Iln'EdGth))ﬂ\/Q ni? kdgessor
WO 2010/ 033869PCT/ US2009/ 057581 082590 30 920 i es beanf orm ng

wei ghts to ERRICSH @F&f_’aé? SlpfRn ?bé’_taégfg’f meﬁﬁ%%m%%ﬁ cphemplAy EfrEstePom
whi ch the sgﬁi‘g@.'i-f& sndoE8NechikignsEohfigfationd Plig M) EagBr ﬁletﬁamﬁags%-s?ﬂ
recelves an processes a r_especju ve synbol_ s_treamto provi de one or
nor e anal ogdeicghed hereip fufagilifthwirelessrginmupirgtigrethgre betrashi i es,

filters, an nver : e} i I i
si gnal sui tg%}ligﬂ?or t%gl%\agén&g%(?gﬁobgae@ht%ﬁ% fﬁﬁ E{\%ngﬁgﬁ\e?? &Egl?lg#epr%‘%ﬁﬁd
nmodul at ed sifigmed datd soamet A ne arirernseris(TX) Zatatpnroossgh 9 BR Zccarding toansmi t t ed

h h ively. . il
et co 950, “RIE ARG LU RAR G St SR GnaT & Bt ELr VB TR

ant ennas 953soctd3o0UG oM, codwd, dndentefertydd tiaffgriala sicanvergnant enna
952 is provided to a.respectiyve r?celeer (RCVR) 954a through 954r.
Each recei vEFI§HAT 08 5¢ eé‘i*?sse{e@t.ea.?” gt dptg strean gpyppyide goded qate.

downconver t $)012) €SPethd dReS AN Ar cadH fhkd 4283 chilBe AN xEPRRH pRLARA
to provide sanples, and further processes the sanples to provide a

cor r espondi HyNE pekesopd drequsnet divider mukiplexing (OFDM) techniques.  Additionally or
alternatively, the pilot symbols can be frequency division multiplexed (FDM), time

division multiplexed (TDM), or code division multiplexed (CDM). The pilot data is
typically a known data pattern that is processed in a known manner and can be used at
mobile device 950 to estimate channel response. The multiplexed pilot and coded data
for each data stream can be modulated {(e.g., symbol mapped) based on a particular
modulation scheme (e.g., binary phase-shift keying (BPSK), quadrature phase-shift
keying (QPSK), M-phase-shift keying (M-PSK), M-quadrature amplitude modulation
(M-QAM), etc.) selected for that data stream to provide modulation symbols. The data
rate, coding, and modulation for each data stream can be determined by instructions
performed or provided by processor 930.

[00113] The modulation symbols for the data streams can be provided to a TX
MIMO processor 920, which can further process the modulation symbols (e.g., for
OFDM). TX MIMO processor 920 then provides Ny modulation symbol streams to Ny
transmitters (TMTR) 922a through 922t. In various embodiments, TX MIMO processor



[00116] An RX data processor 960 can receive and process the NR
recei ved synbol streans from NR receivers 954 based on a particul ar

recei ver mpwoemssixmae techni que to provide NT "detected” pgyieloonsTsst
streans. RX0&atda processor 960 can denodul ate, deinterleave, and

decode each detected synbol streamtd0recover the traffic data for
the data stream The processing by RX data processor 960 is
conplenentary to that performed by TX M MO processor 920 and TX data
processor 99%20 giplibabanstiin®wei@hn to {heQlhFdlAoHihe des sweand Add C@the antenna
det er m, ne ' recoding matrix to utilize as discussed

eriodi cal | i.ch
gbove. Furtﬁ@?‘,w}HF}bﬂl@%‘B olgyBrRERABEITGt at e a reverse |ink nessage

conpri sing gOTRA) i X | PEaXraRQkktbi0922386 s b KroVabdi& Bkt R Bymbol stream
[00118] The reverse |ink nessage can corTR]Hhse various types  of
i nf or mat i onta RgHEAlPRYPTPRC detlerifiRedt, peshiuthencoadidoey (egh amplifies, fillersdat a

stream Theaﬁ@&;&fﬁlﬁ\%ﬁﬂsﬁga é@ﬁ?@g‘;@%&;ﬁ&i AGhnEFsi Xal@ui%q&[ a

processor 938, . SO recte I c data for a nunber of data
streans frotrezsndssior avouihe 1988 chanpdu|Fattbet, by madwodd bighds 1080ransmitters

condi ti oned ranspid.ters 95 hr ough ., 954r tr m tted. back
Co base st adt M 6RET Tt Bpap iRy SanCH GRS b R et eR"
signals f rg[ﬂ(ml)b]i | e d&t/rin@lﬁ'le%@icaQSO,rtlﬁé:@dngmgteﬁyncﬁlﬂla@dgrs?gﬁlaﬁaﬁe received bg
condi tione y receivers 92 e ul ate y a deno ator 940, an
processed b@ga?waaa?gga %r%lé@é%ragg% eremeL T TapEO T i
nessage trapsfdet @la R¥pdFBDE eBeidQRCYRIT84a kiR ©54r. HaOC RSSQE 330 can
process the extracted WO 2010/ 033869PCT/ US2009/ 057581 082590 31

nessage to @etdians fegwilterh apididied ppdderatoonyertsba tpseectivg sigedl aligiizdsies

the beant or gi, ng; ek gighﬁ'to provide samples, and further processes the samples to provide a
corresponding “received” symbol stream.
[00116] An RX data processor 960 can receive and process the Ny received
symbol streams from N receivers 954 based on a particular receiver processing
technique to provide Nt “detected” symbol streams. RX data processor 960 can
demodulate, deinterleave, and decode each detected symbol stream to recover the traffic
data for the dafa stream. The processing by RX data processor 960 is complementary to
that performed by TX MIMO processor 920 and TX data processor 914 at base station
910.
[00117] A processor 970 can periodically determine which precoding matrix to
utilize as discussed above. Further, processor 970 can formulate a reverse link message
comprising a matrix index portion and a rank value portion.
[00118] The reverse link message can comprise various types of information
regarding the communication link and/or the received data stream. The reverse link
message can be processed by a TX data processor 938, which also receives traffic data
for a number of data streams from a data source 936, modulated by a modulator 980,
conditioned by transmitters 954a through 954r, and transmitted back to base station 910,
[00119] At base station 910, the modulated signals from mobile device 950 are
received by antennas 924, conditioned by receivers 922, demodulated by a demodulator
940, and processed by a RX data processor 942 to extract the reverse link message

transmitted by mobile device 950. Further, processor 930 can process the extracted



[ 00120] Processors 930 and 970 can direct (e.g., control, coordinate,
manage, etc.) operation at base station 910 and nobil e device 950,

respecti veyy2018sseect i ve processors 930 and 970 can be pagssRsiosheski
with nmenoryf@3R and 972 that store program codes and data. Processors

930 and 970 can al so perform conput aBBilons to derive frequency and

i mpul se response estimates for the uplink and downlink, respectively.
[00121]It is to be understood that the enbodi nents described herein
can be inpl ermaget deterhaedviacteprecdidgwaiatey td hse fvedeesrmimiciothe Weuneforming
m crocode, or.any conbi nation thereof. For a hardware inplenentation,
t he processiity tnits can be | npl emented within one or nore

applicati OnE(ﬁ]ﬂW]l fic potReadRFal 970 Bk Sirdof\Gl £dontr8ll Bddrdihats BRke,
processors (DSPs), digital signal processing devices (DSPDs),

pr ogr ammabl &c) ggfratienedfibatssstatiop Bd§ and mebilp davisg PaPntetrrdivghit Respackys

(FPGAs), PrBeR8s01930 GANST0ah BE Sssolfhfel %&Qﬂ%[?]ég& ??f and 9?2%%? B&?&ﬁg@ﬁ? 1

other electronic units designed to performt unct1ons descr
herein, or eodsenin deia.i Rmceshes 83F arfdOU0221] Wike perfdre compotitionstt demvee

i npl enented.in software, . firmvare,. mddl eyware.qr mcrogcqde [.ogram
cote or oot BsIRLHIEm sk BRE B GatitR R sl PhBRRE St
medi um suclpigija st ok &ge be anponent thathhe adodivgneddsctisod Heti emdnrt a

procedure, a function, a subprogram a program a routine, a
Subr out | ne, AP EBERIPLIN hardyir e MerGanyie, RAddPYRE, mGFocar, O 8bi nat i on

of instruct ;@BinathiltRersdfl Wok Hh8IwaRlimpPleRBhANdh:S kil RORBYIS: ufitsCaflge
segnent can_be coupl ed to another code segnent or a hardware circuit

by passing #naelegente@withiniong of mperapaticagan sepsills, intgggisdeiewts (DS Gnetisitad |

f i - .
0 e, ORGP LN ALANTEOL Sy BRGATTD Sy, 7L A S
i ncl udi ng_ et deviska Ry, (e pagempabhi g, artayk 7P (e Sirogsson bwgrcklers,
Lo ! Oyl A s S S Er R STR A b,

t echni ques QIS
pr ocedur es, fifr¢ficis RBGibedReremQotNyoniiditiop&ick@fm t he functi ons

descri bed herein. The _softwar odes can he stored in nepory units
and execut ol Wg2hr occBDER & SHhedimsE e qu?m%?#15é°$\mefmaéﬂ wi thi n
the process@afid@EwfYbEMNRbcHO, friBaRcOESHSBHe sdgthefl] Ly &AIR sldreLign be
comuni catively coupled to the Cgr ocessor via various means as is

known in t héaghine-rqadeblo aietiui sycafag p IERECCOMPPRENL. 14 CO4d Seprment s Epprasent

Syt 10004 LD, LRIl Ay PRV NGkl Bl

2010/ 033869RGTW 1152000 L€) 5 2584 00 8R5@Mnbination of instructions, data structures, or
program statements. A code segment can be coupled to another code segment or a
hardware circuit by passing and/or receiving information, data, arguments, parameters,
or memory contents. Information, arguments, parameters, data, etc. can be passed,
forwarded, or transrmtted using any suitable means including memory sharing, message
passing, token passing, network transmission, efc.
[00123] For a software implementation, the techniques described herein can be
implemented with modules (e.g., procedures, functions, and so on) that perform the
functions described herein. The software codes can be stored in memory units and
executed by processors. The memory unit can be implemented within the processor or
external to the processor, in which case it can be communicatively coupled to the
processor via various means as is known in the art.
[00124)] With reference to Fig. 10, illustrated is a system 1000 that optimizes

Long Term Evolution Advance (LTE A). For example, system 1000 can reside at least



32 partially within a base station, nobile device, etc. It is to be
appreci ated that system 1000 is represented as including functional
bl ocks, wWwegho@asssbe functional blocks that represent fpdRaish@9857581
i npl enent ed08y%a processor, software, or conbination thereof (e.g.,
firmvare). System 1000 includes a | ogi2cal grouping 1002 of el ectrical
conponents that can act in conjunction. The | ogical grouping 1002 can
i nclude an el ectrical conmponent for identifying at |east two groups
of user equippmigiy withing)badd@dtionl mobitkdddvicanezc.t hes th 0@ apEbcigeOthal §8ied002

can conpris . electrical. conponent, for sjgnaling a different nunber
of antennas ?B@n‘ts LGRS 2§ ‘é‘ﬁ@%ﬁ\?\kwcﬁf"?ﬂiﬁloﬁﬁ Uibich g0 BS Tupstinsl Blpcksttp
|'ogi cal  gr ougjréent iR of@ | B iddBy A prel &6 T dofi@lareC SMRPENEIoh Hereof (c.c.,

creating antenna ports correspondi'ng to each group of UEs, wherein
each ant enn&rpupte).i hestam 800ineudes atlogial gravpingd P0Def Pényridat edmpongnts fhiat

ant ennas an : ; t i r ;of..signal
antennas andul 08 (WARALIG, NG00 chORS 15 LS HFPE o 8ol Snakith
can include far ld@m@nyg Elt_OsidBt Mm@romlz_stoéum equiphentdUEONH08 o0 edémut thag
fu_nctl ons agsoci a_toed.nvvl)%{] el e(:%tr}ical q(iorg]iogerllj}ls ;eLQE CA;, .10g§, 8@% 1008.
Wi | e shown ei°hg e HRI PR oy S I L PR PRt O B8R EN %A AR IE b od
that one or nimb& dPhnehes poical th€RIPORE Biosp dO0Es 106K BiorRbebr 1RO B glean

exist within mam)rﬁg%mo_. [00125] Turning to Fig. 11, illustrated is a
syst em 1100 SRS HnEa¥ Peihee 4y Arrdiged coprasanffor seatingiapignesseorts

comuni cat i eRr&PYAERALL oY SEE0EL J0QrFthch %z&:%g 5% iﬂcgﬁ‘deé aRASEt of a

It
station, nobile device, etc., for instance. icted, system 1100
i ncl udes fuRBMPYIAPhyiGE kensrtitantenass and phewwnier b {amtenng perts ivpleamerverol

D D eSS B SRR oA L)
recei vi ng aimvhpipiamgenhory 66 hathhiontatos ddstriioitine deexadutihg Asktienasotiaeddatny

and a |inear, conbi nati on, enpl o t nam’t a reference signal
related to CRRETSECORPORGRESHNE %Og)gt@%fg?ég %F%?g%@éi%gp [ReLihs Rt ]
1102 can inehLE& g W wabhkiot@ that IR MM of QEcti@F Bdpdn@n®@ 1064, 80N GRd
signal related to the antenna ports 1106. Further, 1ogical grouping

1102 can coﬁﬂqq%é’é‘eéﬁt‘é‘it@c?ﬂqw1@5%pon_ent for decoding the reference
signal rel at@dasp t herggingitd Fig. ﬁﬁﬁllﬁé&a{e@% ér?]{sbémeﬁi%b tﬁaﬂla%gg@n%%nsmit

wherein the decoding utilizes the mapping irformation ‘
Addi t i onal | yntesiagn ényiteloe cyamunipgiondavizonmenb r §yste 0l 00van rasisle avithén a

i nstruction . ¥ f i QN 0Gi d..wi th el rical
conponent s ?i%% Fatlﬁﬁ’g‘g%fg%“ﬁ% %’I %]I?lft%&%h E)A\Rnﬁd Eglgte et ﬁﬁmelg ﬁ 6e Iy gadesf o]
menory 1110 furictionad blookdtbatiad etpsdsetdutdtiats ielpdahanitaiddy apogmeste HofwadkOdy,

1106, and 1108 can exist.wthin me .1110. . L ) .
2010/ 033860 POV DRRIGBIEEE81 LEBYRGY g@‘f% é.“&‘éf'\éﬁé?z Fradngudsnlectisahed
above i ncl udespetanpl &3ei0fng@NRapPingTRloEm@MHAQRA FRIMdRs afl [bast Sne &tfa FeRYHE,
not possible to describhe every conceivabl e conbinati on of conponents
or met hodol 8GNEA CPBPINAeHHERIgYrto farwnit pehyerassieatigelaied ie the el

enbodi ment s aniBiifa RAS 1?@4.%9}639&}’10%%%1?{?%6%5& N®2304 indR¥e 51?{%19 LAe that

many further conbinations and per of various enbodinents are
possi bl e. Acewpaicniioy receinpigdesicranbedzmidtdiortbsadermaipotte hidéd Fudher,

enbrace all ; . } , Lficatl d vard ations that. fall
A L P T S
t he extent sigatl relhed teethmsétiimotdadiesdentify exsk dntemagickthehetmaheédcadingd

description or the clains,.such termis. intended to inclusive in a
manner  si ni pﬁ{)zets@qm@pg@tﬁ{angg%]ﬁggnaadggnaﬁ oﬂﬁm}ﬁg'w’? g ude a
ICEtA Ie K/E r et ed mishiRiy ENMDl iR @EtaiRs indtrhdtRAS o bRRBlingMRInEidn8 adobih@H With eleddical
components 1104, 1106, and 1108. While shown as being external to memory 1110, it
is to be understood that electrical components 1104, 1106, and 1108 can exist within

memory 1110.



What is claimed is: 1. A nethod used in a wireless communi cations
system conprising: identifying at |east two groups of user equi pnent
(UEs); sigpahiif@sRedi fferent nunber of antennas ports to hie, %%%
two group obsashes; and creating antenna ports correspon(ﬂ ng
each group of UEs, wherein each antersda port includes a subset of a
nunber of physical transmt antennas and a nunber of antenna ports is
t he nunber of signaled antenna ports to that group of UEs. 2. The
met hod of cl@impl, whemnei Hhs%@émde@énﬁeb@b&@tlﬁ‘aﬁ@s@%ﬁﬁesf SFonlbf ffent
group of UEs are the sane. 3. The nethod of claimi1, wherein a

i near combPHRPHIBINE s ltatof 63Hse. 1ef NORYRIF éndeserfcervamronesiviblcaiombanstion of
t he antenna i r
corbi nat { on® Srapmeubor TURGRILUATOP b B el SlrhifeddoheR)
diversity. e@bodi m@nﬁsﬂm&onb @ﬂorﬁhmymkﬂl in\mememmy ltehtmnhzenmannamprﬁdmheat i on

is frequenc he thod of ein the |inear
conbi nat i On%f)r%ﬁ%@ & n§ an%l%?mmta OV/Se(f' R 1memis arﬁ'ﬂ%gsﬁéet H‘gcﬁo'glfng(]ﬁ &f
3, wherein ﬂmﬁbtch@ﬂfodﬁﬁéﬂm fratitaiice apdoiyect doficidhlid@10af tmafi®@ABEs and

ports for a particula roup . of UEs are |linearly jndependent. 8. The
met hod of clETHORS grlat ithbtng piahend o aiaks BRoRsted chidms fusthaansente s

correspondi B dx@ndthhi he Eenﬁr‘ﬁiéﬁld@:f” ibhSedh EitheR tHeMB8Ed @é&@??ﬁfon%fr the
adverti sed antenna portS is used as an antenna port for a second

group of UESlajihy, Ruch termnis|igended ibls inglusiza trehmannsositmslar to the term

“comprising” as “comprising” is interpreted when employed as a transitional word in a

claim..



35 9. The nethod of claim@8, further conprising conmunicating the

| i near conbi nation and delay to the first group of UEs. 10. The

met hod of claim1, further conprising transmtting at | east one of
Ref erence Signals (RS), Physical Control Format |ndicator Channel
(PCFICH), Physical Hybrid ARQ Channel34(PH CH) , and Physical Downlink
Control Channel (PDCCH) and PDSCH to a group of UEs using the antenna
ports advertised to the group of UEs. 11. The nethod of claiml1,
further conprising sending PCFl CH, PHIGHAM®DCCH, to one group of UEs
using the antenna ports advertised to a second group of UEs. 12. The
met hod of cI¥iSEIEMEd tSher conprising a group of UEs provi di ng
feedback to a base station, wherein the feedback is related to at

| east one channel quality conditions for the antenna ports advertised
to only a sudbset Aghetheduspd ofa WiFsless cogimiTikpatiomstsiygdmopdongirimingt 1, furt her

conpri si ng: .1 SE [0 nsm ssion to an n Physi cal

Downl i nk Shar ed 6%%2&%% Bﬁ%&&é %Foe %éfl%:sgrseqtuf%?eng{fg'ss?’r equency

di stribut ed; andsignaling atdiffsramtintinbag fRDSGIRstportatdde lksithgo ERap USRI
ports correspondi ng. of UEs t&)ipwhi ch the UP bel ongs. 14. The

to grou gs
met hod of claim ¥¢ ‘}%381%8]13 PHFPIETRGIRE haTh SIOURGE PEReY iR etshgnal

to a group ehtehlSportRQL®IRA shbiRt 6f BMAREST SHyIRAl rah§hRh&SndaQ afd 2 hGRN
one correspondi ng advertised antenna ports. 15. The nmethod of claim

14, wher ei n°f peine RaEHistheppmbss af egradedsintpnag pers talitef siospef YEsup of
UEs have different patterns, different density and different
periodicity. 16. A wireless conmunications apparatus, conprising: at
| east one pRoces$he methnd pheleied], tvdierdinlemtd §fithaintérma poris foo diffeoanp groop of

user equi pmepl (UES), o

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

antennas to obtain some of the antenna ports.

q. The method of claim 3, wherein the linear combination is chosen to convert

transmit diversity to frequency diversity,

5. The method of claim 3, wherein the linear combination is frequency dependent.
6. The method of claim 3, wherein the linear combination is cyclic delay diversity
(CDD).

7. The method of claim 3, wherein the linear combination employed for different

antenna ports for a particular group of UEs are lincarly independent.

8. The method of claim I, wherein a linear combination of the antenna ports
corresponding to 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.



signal a different nunber of antennas ports to the |east two group of
LTEs; 36 create at | east one antenna ports corresponding to
each group of UEs, wherein each antenna port includes a subset of a
nunber of physical transmt antennas and a nunber of antenna ports is
t he nunber of signaled antenna ports %0 that group of LTEs; and a
menory coupled to the at | east one processor. 17. The wirel ess
communi cati ons apparatus of claim 16, wherein sone of the antenna

ports for differ@h¢ mgthodpf dhinlESudlic cohgris@®mmdbcatihieheiinkel ess
conmuni cati ons aratus. of cl ?I m 16, wherein a linear conbination is

enpl oyed oncﬂﬁ%'g and el iy {155 gFuRion UkSne of the antenna ports.
19. The w rel ess comruni cati ons apparatus of claim 18, wherein the

| i near conbination is chosen to convert transmt diversity to
frequency d il0er siThgmethpd of qipien lvifpishes sempasirgtersaitiion st legsparcatfRefaénce

claim 18, nﬁmgﬁﬁh él&?@%ﬂ&&@hﬂﬁﬁﬁﬁ?ﬁt&&ﬁa{l %gﬁ@%iﬂ S]{:ﬁl%ﬁ)ﬂd

The w rel ess nr'cati ons apparatus of clarm I near
conbi nat i on AR Chaincb(PHECHY , dld\ﬁéry&cztly)o(v@]]ﬂ): Con2a. Ch‘EhﬁeE\(\PED@CEBsand

conmmuni cat i ar at us 18 wher ei n the ar co ation
enpl oyed f o?%@fpraeg{?wa?ﬁiﬁ‘%‘ﬁmﬁ ‘E%m‘?:”rn@é??‘é%ladfv(?’l’ns ‘EgrSEﬂP g&@? oup
of UEs are linearly i ndependent 23. The wirel ess comrunl cations
apparatus of cl ai rein | i near caonbination of the antenna

16,
ports corr eéﬂ)ondﬂﬂ]‘@ thpg Pg?ia’& bdprthsr corprising $snding R H RSS! PHICCH,
adverti sed @J‘&rﬁ:{‘%é‘mp&@@s asﬁlguﬁéanaﬁla?en@mv%m@d R decdfr &pscﬁmd

group of UEs w a small nunber antenna ports.
Wi rel ess conmmuni cati ons apparatus of claim 23, further conprising at

| east one prgces i conbi 0
and del ay t 59 i he%ﬁ‘lg 1{;1%?\@%1 Pg%ﬂ%ﬁg}}lﬁé&? %H?ﬂf}hs(iﬁé £ glloug o% UBS Srowdmg eec%ack i
a base station, wherein the feedback is related to at least one channel quality conditions

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

13, 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 corresponding to group of
UEs to which the UE belongs.

14.  The method of claim 1, further comprising transmitting reference signal to a
group of UEs, wherein the reference signal relates to at least one corresponding

advertised antenna ports.

15. 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;



37 25. The wirel ess conmunications apparatus of claim 16, further
conprising at |east one processor configured to transmt at |east one
of Reference Signals (RS), Physical Control Format |ndicator Channel
(PCFI CH), Physical Hybrid ARQ Channel (PHI CH) , and Physical Downli nk
Control Channel (PDCCH), and PDSCH t @6a group of UES using the
antenna ports advertised to the group of UEs. 26. The w reless
communi cati ons apparatus of claim 16, further conprising at |east one
processor configured dreatsrehsPéte datdnnpdrfskonBPoiiting tdeaon grogh 0B DESS

UEs using the a nna pqrts advertised to a second group of UEs. . 27.
The wireless conWﬁﬂF@é?? HLCRP BT HtC C%?mgFﬁﬁﬁﬁmebr fip é?“%gﬁﬁ?ﬁklng
at | east one progR&HAS afkiONMfunte @ﬂdﬂt&n@b@ﬁfd ﬁ%éﬁ%@@&ﬂ&% R aRteA:

UEs, wherein the feedback is related to at |east one channel qualit y
conditions for tiedhamraummf siand advertised to only a subset of group
of UEs. 28. Theaﬂ%ﬁ%hﬁ&ﬁp&Q%?& %9@&38@§1%9g§ﬁatus of claim 16,
farther conprising one p ocessor configured to
schedul e transmission to an TIE on Physi cal Downl i nk Shared Channel
(PDSCH) resources, that, are frequ ncy di stribuyt.ed east
one process ﬁ i??ﬁﬁ?%ﬁ‘?ngWbﬁ SEPRSEEE L F§m§1¥1ﬁ% Fﬁﬁnpﬁglﬁntenna
ports cor r esgemdipags for diffeen sefup JES Hs@ravhi 6dind. he UE bel ongs. 29. The
Wi rel ess conmmuni cati ons apparatus of claim 16, further conprising at

| east one processor configured to transmt reference signal to a
group of UEsg wherelheibitor@fianss a?bzgaa!; of &hitd 855 wherefi a k@St One
correspondi ng advertised antenna por 30. The wirel ess

comuni cat i evsbiagpariaemslopd el plivacaginterprsrte phiainreme of Hsmintetaiports.
reference signal to different group of UEs have different patterns,
different density and different periodicity. 31. A wreless

comuni cat i dhs ampawaﬂascmhmnmhgﬁmEMpgﬁmmsnfﬂgnrHiMmmemhheﬁanﬁnit

ant ennas, r|31n dentifyin | east two groups of
user equi pm%nrﬁbltlzﬁ s cliosen 1o conver{ transmit d¥versg11ty to frequency cthversfgy.
20. The wireless communications apparatus of claim 18, wherein the linear

combination is frequency dependent.

21.  The wireless communications apparatus of ¢laim 18, wherein the linear

combination is cyclic delay diversity (CDD).

22, The wireless communications apparatus of ¢laim 18, wherein the linear
combination employed for different antenna ports created for a particular group of UEs

are linearly independent.

23. The wireless communications apparatus of claim 16, wherein a lincar
combination 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 wircless 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.



38 means for signaling a different nunber of antennas ports to
the | east two group of UEs; and means for creating antenna
ports corresponding to each group of UEs, wherein each antenna port

i ncl udes a subset of a nunber of physical transmt antennas and a
nunber of antenna ports is the nunberd7of signal ed antenna ports to
that group of UEs. 32. The wi rel ess comunicati ons apparatus of
claim 31, wherein sone of the antenna ports for different group of

UEs are the sane 33. The wirel ess connunications apparatus of claim

31, wherein ar.conbination.is e one S|cal ant enna to
obiain some 23t ¢ caﬁﬁ%mﬂb@mﬁwﬂw RE SRR B S remntsait B
appar at us obnéphtekddont é@ior’[rdtntlﬁlt bi 1@%@-6n@6’f’ﬁ€fé}@ﬁde@%ﬂdﬁ. R@?%?bl&ﬂ
convert transmt diversi %uenc di versit he”wi f el ess
comuni cat i &ﬁ’@fl‘@éﬁ"@ﬁﬁ&&m@c@iﬂf Qhaeam BGFIGdhe Plysirat Hébﬂld ABErCesnd)i(REIGEN

is frequenc s of
ci ai m 35, whey EREpBbyicont0F CRinE! BRI bR DS «BRPR b
(CDD). 37. uSihge theianwhesgorsodmrhsalat ilmresowpddist us of cl ai m 33,
wherein the linear conbination enployed for different antenna ports
created for a particular group of UEs are linearly independent. 38.

The wirel esséconﬁuaw&aﬁesmﬁ@mﬁmpaﬁn@ IoaclaamBllé TuvitRF eorfiprisidg 41@@kt
conbi nati on of the ante orts ggrrespondln irst group of UEs

T Lo ot pigrseet wor v e BCEITE R o PpBcH, (e o es using

ant enna por ihd Pkenfa PEECATGEQAUD aQbcddESroMpldd URssmal | er number  of
antenna ports. 39. The wi rel ess conmmuni cati ons apparatus of claim

38, further conprising neans for communicating the linear conbination
and del ay taqthefl Lt cQ)HHmRIicaHEEs appgr%ms of claim 16, further comprising at least

one processor configured to provide feedback from a group of UEs, wherein the
feedback is related to at least one channel quality conditions for the antenna ports

advertised to only a subset of group of UEs.

28.  The wireless communications apparatus of claim 16, further comprising:

at least one processor configured to schedule fransmission to an UE on Physical
Downlink Shared Channel (PDSCH) resources that are frequency distributed; and

at least one processor configured to transmit PDSCH to a UE using the antenna

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

29.  The wireless communications apparatus of claim 16, further comprising at least
one processor configured to transmit reference signal to a group of UEs, wherein the

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

30.  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 wircless communications apparatus that optimizes configuration of transmit
antennas, comprising:

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



40. The wirel ess conmuni cati ons apparatus of claim 31, further
conprising nmeans for transmtting at | east one of Reference Signals
(RS), Physical Control Format Indicator Channel (PCFICH), Physical
Hybrid ARQ Channel (PH CH), and Physical Downlink Control Channel
(PDCCH), and PDSCH to a group of UEs38sing the antenna ports
advertised to the group of UEs. 41. The wi rel ess comruni cations
apparatus of claim31, further conprising neans for sendi ng PCFI CH,
PHI CH, PDCCH, tomeas fordgtpliof a JFferem hngbdriog amoaian partotliclead wes fioged
to a second ppﬁqp gf UEs. 42. The wirel ess comruni cati ons appar at us
of claim31°" FiuPtfer conprising neans for providing feedback froma
group of UEs, whgk&isTot deatingadRaeKydr& cbﬁéb@bﬁﬂn% 2 ath %1%@& brong wakannel
quality conditions for the antenna ports advertised to only a subset
of group of c¥ghgntenna porhiachifess wibsct ebiivmbe af Porsicabippramittanteneds agflai m

31, further reShag g A1 LSS I.E
on’ Physi cal "Lt a o PRGNS Rloné RE by [Pk bR PONER L ehhp B UES
frequency distributed; and means for transmtting PDSCH to a UE

) h di \ U whi he UE
g s e A T e N

further conpfiesian@rise@nsiférent grapNS I stak@ie samef erence signal to a
group of UEs, wherein the reference signal relates to at |east one
correspondi ng advertised antenna ports. 45. The wrel ess

comuni cati gBs apptatls c@ﬁmgjn@daﬂbﬁ’s%pPME 8f Raihhel, WheRsN fitad
reference signal to different group of UEs have different patterns,

di ff erent dépEPIgtiaAg e@plpyed enphysisrl agehinpastty obtapome®f the agtspupets.
program product, conprising: a conputer-readabl e nedi um conpri sing:
code for causing at | east one conputer to identify at |east two
groups of udér edinepriwiuss (dgEs)nications appecdie df olairs ddsiingeinthel lbast one

conmputer to S%Efq} a different nunmber.of antennas ports to the |east
t WO gr oup O]QO él%;:l. 10n1s chosen to convert tranSmit JIVCI‘SI'[}J%O reque%cy Nersf%y.
35. The wireless communications apparatus of claim 33, wherein the linear

combination is frequency dependent,

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

combination is cyclic delay diversity (CDD).

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

are linearly independent.

38. The wireless communications apparatus of claim 31, wherein a linear
combination 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.

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

for communicating the linear combination and delay to the first group of UEs.



code for causing at | east one conputer to create antenna ports
correspondi ng to each group of UEs, wherein each antenna port

i ncl udes a subset of a nunber of physical transmt antennas and a
nunber of antenna ports is the nunber of signaled antenna ports to
that group of LIEs. 47. The conputer39rogram product of clai m 46,
wherein sonme of the antenna ports for different group of UEs are the
sane. 48. The conputer program product of claim46, wherein a |inear
conbi nati on4Ds effpt eyreldssonnphysiatats dppiremeasclbim Phfater sanfishfg hids

ant enna ports. 49. .The. conput rogr r ci, of claim48, wherein

t he Iinegr %%ﬁﬁ?ﬂﬁpyﬁﬁgﬁ?ﬂgﬁ8§ghegﬁmg%ggéﬁf8&5aﬁ§ﬁ¥?l nef EPmpt ¢ o

frequency dﬁ:ycﬁéﬂrt%ann&@pcﬁﬁbﬂ)muﬁmytﬁmmgmhaﬁr%m:m ,ﬁh?ﬁgmiélﬁ,
ependent . . e

wherein the _|inear combination is frequenc

conput er  pr Skl FopERCIEREL (RPGEIB anRBSEHHo Rlzzoupiaf S WS OR1H fataDn

is cyclic dghay,HbM8ESItH £ 2. The conputer program product of
cl aim 48, mﬁere?n t he Pin% éﬁﬁ% |§ation enpl oyed for different

antenna ports created for a particular group of UEs are linearly

i ndependent .,, 53..,. The conputer .pr.oqr.am product. o | ai m 46, .wherein a
| near conbithac i S ST ERem e iR HPRRLE o Bhipd t lieRee it g ey
of UEs Wi t hfer seatigqePCRICH@HIOH, ROVEH, ts@d grétib cfURNRRgRIY dnSenn®d poiged
as an antenna port for a second oup of UEs with a smaller nunber of
ant enna porP§V“m§ﬂF’?ﬁ§°% Bﬁgﬁgé?ogran1product of claimb53, further
conprising the conputer-readabl e medi um conpri sing code for causing

at | east one conputer to comunicate the |inear conbi nation and del ay
to the first2gr g& pe wirelgpsscommunications apparatus of claim 31, further comprising means

for providing feedback from a group of UEs, wherein the feedback is related to at least

one channel quality conditions for the antenna ports advertised to only a subset of group
of UEs.

43.  The wireless communications apparatus of claim 31, 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

group of UEs to which the UE belongs.

44.  The wireless communications apparatus of claim 31, further comprising means
for transmitting a reference signal to a group of UEs, wherein the reference signal

relates to at least one corresponding advertised antenna ports.

45.  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.



55. The conputer program product of claim46, further conprising the
conput er -r eadabl e medi um conpri sing code for causing at |east one
conputer to transmt at |east one of Reference Signals (RS), Physical
Control Format |ndicator Channel (PCFICH), Physical Hybrid ARQ
Channel (PHICH), and Physical Downli#R Control Channel (PDCCH), and
PDSCH to a group of UEs using the antenna ports advertised to the
group of UEs. 56. The conputer program product of claim46, further
conpri sing #he caAnpoipeter pegohabpredwsedotprisiagpr i si ng code for causing
at | east one con%)ut er to chggdggl CH_PH.CH PDCCH, to one group of
UEs using the ant&NRRMPIFIRORIUEIYT £8P second group of UEs. 57.

The conputer program @jdedschusdly AIakiBrRombinet REAIHOIRIESI Y &hGs of
conput er -r eadabl e medi_ um conpri sing code for causing at |east” one
conputer to provigecsREpEeUEDF om a group of UEs, wherein the
feedback is related t I | b it

the antenna ports advctcabrd t@ Fosrecgﬁst%%g %Eﬁ%ﬁgﬁggﬁé‘é@}j@fﬁ %{loﬁgﬁg#ehb&{s&ei g%
The conputer progreamappatitethedfasttval groytof WEst her conprising the
conput er - r eadabl e medi um.conpr.i si.ng: code for causing at |east
one conputer to schedctﬂ%sf?rrcgﬁsér}ﬁ %%%Stnontetfoglﬁmﬁﬁtoocﬁeaﬁh 4P Bownl i nk
Shared Channel (&PBSHndirgzovidaesoiphdtURS ehikrRpdengitertih pbitikuldda and
code for causing at |east one c rrpuLer to transmt PDSCH to a UE

usi ng the ant enn¥'opdif & ey ?régﬁg}%‘ia ganspiFn R BERmbsT fifnicAng PRItSUE
bel ongs. 42 595 tilhQurRRRBES Sal A RGN ATHSHQE Uek ol 6F BE 46, further
conprising the conputer-readabl e medi um conpri Sing code for causing
at | east one conputer to transmt reference signal to a group of UEs,
wherein theypefe [ . i
adver i sed ANt enu pan A BRgh HRHER ol 4b Ao U SR EIRIPT Pl
58, wher ei nfdarieffarers gsoviptaf étEsraef the eavee si gnal to different group of
LTEs have different patterns, different density and different
periodicity. 61. A nethod used in a wireless comunicati ons system
that facilitat esThel@migulerippgrén pRlduciof aRle N avIRSEi L 8 linERPmbSbigh is
recei ving a nappi information that . includes at | east one of a del ay
and a |i neaFmngﬁh?qyéﬁa]é‘rﬁﬂnﬁﬁﬁéa op@in g Nhthe antengs Btbnce si gnal
related to the set of antenna ports; receiving a reference signal

related to the antenna ports; and ] ) )
49, The computer program product of claim 48, wherein the linear combination is

chosen to convert transmit diversity to frequency diversity.

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

frequency dependent.

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

cyclic delay diversity (CDD).

52, 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



decoding the reference signal related to the set of antenna ports in
order to identify each antenna port, wherein the decoding utilizes
the mapping information. 62. The nethod of claim61, further
conprising estimating a channel corresponding to each of a transmt
antenna ports. 63. The nethod of clalm 61, further conprising:
receiving the mapping information that relates to at | east one
physical transmt antennas to antenna ports of a group of UEs; and
estimating ehammelorniis dsae aphysitaak port dnsisctond pr@prdlEs vith a shatlerret hod
of cIa|n161hK&§§r éﬁmthe | j Jnear conbination is cyclic delay diversity

(CDD) . n W rel ess conmmuni cati on systens,
conpri si ng 43 utilizing a transmtted reference signal for
ant enna port first group of UEs for at |east one of a
measur enent > %’ga W‘?fd’r%’fﬁa%ﬁé‘ﬁ%ﬁﬂc&ﬁn Sér fugherenpatipiag ihsrsomputer-

t echni que; @élﬂabie mediudf édnhﬁ‘isﬁ‘l% c@dé fo@@e?tm gta?fé:agt%hgﬁ erdh 9 ﬁmc&’cg the

antenna ports of a second group of a neasu nt an

f eedback tohaﬁﬁég@b@@ﬁmi@ﬁChha@DﬁEﬁ@ﬁmﬂvmdﬁlﬁh cIa|n165 mhereln t he
f eedback conprises at |east one of a Channel quality, a precoding
matrix, a rank information, or a channel directionality information.
67. A wirel €8s cOhereonmadripoosaappaitatafslaim dopiuitBérgimprising the computer-

readable medium comprising code for causing at least one computer to transmit at least
one of Reference Signals (RS), Physical Control Format Indicator Channel (PCFICH),
Physical Hybrid ARQ Channel (PHICH), and Physical Downlink Control Channel
(PDCCH), and PDSCH to a group of UEs using the antenna ports advertised to the
group of UEs.

56.  The computer program product of claim 46, further comprising the computer-
readable medium comprising code for causing at least one computer to send PCFICH,

PHICH, PDCCH, to one group of UEs using the antenna ports advertised to a second
group of UEs.

57.  The computer program product of claim 46, further comprising the computer-
readable medium comprising code for causing at least one computer to provide
feedback from a group of UEs, wherein the feedback is related to at least one channel

quality conditions for the antenna ports advertised to only a subset of group of UEs.

58.  The computer program product of claim 46, further comprising the computer-
readable 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.



at | east one processor configured to: recei ve a mapping
information that includes at |east one of a delay and a |i near

conbi nation enployed to transmt a reference signal related to a set
of antenna ports; receive a reference signal related to the antenna
ports; decode the reference sidhal related to the set of
antenna ports in order to identify each antenna port, wherein the
decoding utilizes the mapping information; and a nenory coupled to
the at | east9.oneTix@oessoprogréBprothe ofickah 66 futlemompstd thasomputer-
apparatus of claim@67, further c risi.n t | east one processor
cont 1 gur ed (g0t el colfbbaRe rERTREGsREE pflbet R s e R e TE G a

| east one phyfstemlsighhlad sbirdu MaBerb@ tanfefdIRe Pighd] SelOks & H1QLdnef
UEs; and estinmate channel, of the Rg%?ical transmt antennas. 69. The

wirel ess coffRPOMIEAECEBBARIEPYES- cl ai m 67, further conprising at

| east one processor configured to estimte a channel corresponding to
each of a transmt antenna ports. 44 70. The wrel ess
communi cat i 6hs  apipgoatnyter gfogedra biedad of wiaken 88.rwitersn thietrasmittodrisifarenceon

is cyclic dS t(ghﬁ(f%%eﬁ{ érgurg %s havz jdiffé?‘eﬁ’t\'ipgt%rr?ss, diffeldTH enr{m a%IiICP fferent

appar atus, conprisin
periodicity.

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

receiving a mapping information that includes at least one of a delay and 2
linear combination employed to transmit a reference signal related to the set of antenna
ports;

receiving a reference signal related to the antenna ports; and

decoding the reference signal related to the set of antenna ports in order to

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

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

to each of a transmit antenna ports.

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

estimating channel of the physical transmit antennas.

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

65. A method used in wireless communication systems, comprising



at | east one processor configured to: utilize a transmtted
reference signal for antenna ports of a first group of UEs for at

| east one of a nmeasurenent, a feedback to a base station, or a
denodul ati on t echni que; and utilize a transnmitted reference signal s
for antenna ports of a second group df UEs for a measurenent and a
feedback to a base station; and a nenory coupled to the at |east one
processor. 72. The mﬁreless communi cati ons apparatus of claim71,
wherein the f eedba?id:din@a)nmhm refierdne@signad e aofense gihantelfirg lgaduipto)? UE3
precodi ng

h | di
P or mt - on 10! o asthnl BF ek i o YA an s dition

|dent|fy|ngu&hmqhe@hdantenna ports wwthin a wireless connunlcatlons
envi ronment, conprj Si means for receiving a map

i nfor mati on t hat uil%lﬁ%@%nsa%ﬁqdés@fe%%g@fﬁs for ateny paﬁao%a $ei0?ﬂ§%18f0‘113 of

conbi nat i 0”m%ﬁé’ﬁgash&n{eh@d?ﬁr@fEec%a&@tB%rb%E\é:ﬁatﬁingnal related to the
set of antenna ports; neans for receiving a reference signal related

to the antenna ports; and neans for decoding the reference signal

related to %@e S@he 91 g@%f?&%ﬁl tfﬁo wh%rekrﬂthgrfé%%ack%o %ﬁ@%s'aI agﬁr%] 4ant _enga

port, wherein the deco Ing u ppI ng

W rel ess cofimamict qialignse pagepding tas ok radkanfovid@jon o d dhannet diiputiosalig:
nmeans for |V|n the mapping information related to at | east one
physi cal tr&ﬁe gntennas to antenna ports of a group of UEs; and
means for estlnatlng channel of the physical transmt antennas. 75.
The w rel ess comruni cati ons apparatus of claim 73, further conprising
nmeans for estimating a channel corresponding to each of a transmt

antenna porg$. A wireless communications apparatus, comprising;

at least one processor configured to:

receive a mapping information that includes at least one of a delay and a
linear combination employed to transmit a reference signal related to a set of
antenna ports;

receive a reference signal related to the antenna ports;

decode the reference signal related to the set of antenna ports in order to
identify cach antenna port, wherein the decoding utilizes the mapping
information; and

a memory coupled to the at least one processor.

68.  The wireless communications apparatus of claim 67, further comprising at least
one processor configured to:

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

estimate channel of the physical transmit antennas.

69.  The wireless communications apparatus of claim 67, further comprising at least
one processor configured to estimate a channel corresponding to each of a transmit

antenna poris.



45 76. The wirel ess conmuni cati ons apparatus of claim 73, wherein
the linear conbination is cyclic delay diversity (CDD). 77. A

W rel ess communi cations apparatus within a wirel ess conmuni cati ons
envi ronnment, conpri sing: means for utilizing a transmtted
reference signal for antenna ports off4a first group of UEs for at

| east one of a nmeasurenment, a feedback to a base station, or a
denodul ati on techni que; and means for utilizing a transmtted
ref erence sV@nal $hd wnclagstcemnanpatitis apparatus etaaich @, eohpreof théJEscat or a

measur enent angl at.feedbzcg lto arba%sgcst%ﬁti on. 78. The wirel ess
comuni cat | SHECARIR SXTEC SF12% ARRIHH CPRber ei n t he feedback conpri ses
at | east one of a Channel quality, a precoding matrix, a rank
information, or a channel directionality information. 79. A conputer
progr am pr odlict , ACHFRHSF SPRRUNISALAIRARRAEUS: 6HBINIRE: medi um conpri si ng:

code for causi ng,iatast RTroRBRr EQMRYULAML O receive a mapping
information that includes at |east” one of a delay and a |i near

conbi nati on enpl oyed utdize p daspittedirefasénse eizoel for apaina peitaefadinsteroupset
of antenna port s; i I t conputer to
receive a refer elr%sefosf iatglﬁgﬁgg%{)g{ %%%y Ige&r[%ﬁté%taf%etdg%%ato %ggstess?ah "

code for causi ngdatoduaish tesheiqonapdit er t o decode the reference signal

related to the set of antenna rts.in order, to identif ach ant enna
port, wherein the dec‘&ﬁ‘izﬁétf&?ﬁfﬁ%gﬁigef‘}f%eﬁlgﬁﬂﬁﬁﬁapﬁflm% iogﬁ_second group

of UEs for a measurement and a feedback to a base station; and

a memory coupled to the at least one processor.

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

channel directionality information.

73. A wircless communications apparatus that identifying a set of antenna ports
within a wireless communications environment, comprising:
means for receiving a mapping information that includes at least one of a delay
and a linear combination employed to transmit a reference signal related to the set of
antenna ports; means for receiving a reference signal related to the antenna ports; and
means for decoding the reference signal related to the set of antenna ports in
order to identify each antenna port, wherein the decoding utilizes the mapping

information.

74.  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,



80. The conputer program product of claim 79, further conprising the
conput er -r eadabl e medi um conprising: code for causing at |east one
conputer to receive the mapping infornmation related to at | east one
physi cal transmt antennas to antenna ports of a group of UEs; and
code for causing at |east one conputéd¥ to estimte channel of the
physical transmt antennas. 46 81. The conputer program product of
claim 79, further conprising the conputer-readabl e nmedi um conpri sing
code for causi ng at | east one conputer to estimte a channel
correspondi ach of a transmt antenna.port 82, conmput er
pr ogr am pr 03 ct 3 frﬁllc?ﬁc?ﬁqm%c@% SEPpyatip Pf@ﬁ]rm i‘%ﬁ?ﬁ]ﬁ?ﬁﬁ BH"E cyclic
del ay di ver sbipingtdal} cycliBIelafdBRARYEDDPr ogr am product, conprising: a
conput er - r eadabl e nmedi um conpri si ng: code for causing at | east

one conputer to utilize a transmtted reference signal for antenna

ports of a figr st AQL{RdiEks QBmHﬁﬁcht‘iHns %&%a!rzgcﬁs;&nﬁm% WAfel@s @Eﬁ%ﬁﬁﬁ%‘%ﬂ& 1

feedback to a base station, tion technrque;
code for ca@syirgMEnt, F@faBItlSHEme corrputer to utilize a transmtted

Es
et ence el Bl BRhA Rl RSO, B R LB
program pr og@tmep o61JEs @i amB8,onebes mctsurdneent, adelidadk t6 apsd S@onadr d east

one of a Ch nne(% 1agualti taud grecodi ng matrix, a rank information, or
a channel di"F&8tdival ?%‘Wﬁﬁa mat i on.

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

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

78.  The wireless communications apparatus of claim 77, wherein the feedback
comprises at least one of a Channel quality, a precoding matrix, a rank information, or a

channel directionality information,

79. A computer program product, comprising:

a computer-readable medium comprising:

code for causing at least one computer to receive a mapping information
that includes at least one of a delay and a linear combination employed to
transmit a reference signal related to a set of antenna ports;

code for causing at least one computer to receive a reference signal
related to the antenna ports; and

code for causing at least one computer to decode the reference signal
related to the set of antenna ports in order to identify each antenna port, wherein

the decoding utilizes the mapping information.

80.  The computer program product of claim 79, further comprising the computer-
readable medium comprising:
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.



85. A nethod used in a wireless communications system conprising:
identifying at | east two groups of user equipnment (UEs); creating UE
specific antenna ports corresponding to a specific group of UEs;
transmtting at |east one reference signal related to the UE specific
antenna ports in a Physical Downlink %hared Channel (PDSCH) region
assigned to at |east one specific group of UEs; enpl oyi ng the
UE specific antenna ports along with respective antenna ports defi ned
for a disparate group of UEs to create beans for transgittirngDSCHh
to the specigic of UEs: and estjmatjng a channe romthe
ant enna Bor?i'bagggagwﬁgﬁw¥%%%?pgﬁ@“&#CPHBH?Q%F@%%R@P“&R%tCCOWWHQF
reference sirgidable retiabednippisal ch@ai caRRgaf lchdl @néfqrﬁﬁiﬁ@rit% E&inﬁﬂt?é_ £nna
orts or a djsparate antenna port; or . a mapping information
Fhat reIate§h?ﬁ8‘PEF%P@%@&“%?GﬁS%aF@mgmﬁgéﬁpﬂpwghtion used for
transm ssion of PDSCH  86. The net hod of claim 85, wherein the
created UE specific antenna ports are created dynamcally over tine
and can be ﬁgsedTb?)Wﬁllé@W%nW@mtthéla@EW, BRrei e lmlamméamatiom & m
85, wherein e\ F OV information to the UE related to a
mappi ng of g t§§%§9§§F§?9gggt ansmi ssi on beans used for PDSCH. 88.
The nmet hod of claim85, wherein only UE specific antenna ports are

used for data transm ssion and i ng from UE specific antenna ports
to bean1dir§gtio%§mF?u f?%@*mlgg&ﬂg 8F'88s communi cati ons
appar at us, conpr i somgliter-readable medium comprising;

code for causing at least one computer to 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 demodulation technique; and

code for causing at least one computer to utilize a transmitted reference
signals for antenna ports of a second group of UEs for a measurement and a

feedback to a base station.

84.  The computer program product of claim 83, wherein the feedback comprises at
least one of a Channel quality, a precoding matrix, a rank information, or a channel

directionality information.

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

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

creating UE specific antenna ports corresponding to a specific group of UEs;

transmitting 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
specific 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:



at | east one processor configured to: identify at |east two groups of
user equi pment (UEs); create UE specific antenna ports correspondi ng
to a specific group of UEs; transmt at |east one reference
signal related to the LIE specific antenna ports in a Physical

Downl i nk Shared Channel (PDSCH) regi d assi gned to at |east one
specific group of LTEs; enpl oy the UE specific antenna ports

al ong with respective antenna ports defined for a disparate group of
UEs to create beans forefaremnsigetichipdRDgdeist onetdidhsPl spdcife: agptauppats

UEs; esti : nnel fromthe antenna ports based on at
| east one of thgg'%%?lg%a\?\ng%&gmam& c<'§1'Ireference signal related to at

| east one of the UE spewipbing isbireniva tinotdlsteothe efeiesqaiaboarieenna
port; or a mappi ng information el ates the reference
signal to a beanﬁj’(ﬁ?cglgﬂflgeéirf&iﬁaé’ﬁmfs&onf’%Eﬁéﬁhssi on of PDSCH, and a
menory coupled to the at | east one processor. 48 90. The wrel ess

conmuni cati ons ag}ﬁar atus of claim89, wherein the created HE
86. ¢ method of claim 85, wherein the created UE specific antenna ports are

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

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

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

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

89. A wireless communications apparatus, comprising:
at least one processor configured to:
identify at least two groups of user equipment (UEs);
create UE specific antenna ports corresponding to a specific group of
UEs;
transmit 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 specific group of UEs;
employ 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;
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.



specific antenna ports are created dynam cally over tine and can be
based upon feedback fromthe HE. 91. The w rel ess conmuni cati ons
apparatus of claim89, wherein an eNodeB provides information to the
UE related to a mappi ng of antenna ports to transm ssion beans used
for PDSCH. 92. The wirel ess comuni ¢8ti ons apparatus of claim 89,
wherein only UE specific antenna ports are used for data transm ssion
and mapping from UE specific antenna ports to beamdirections is
fixed. 93. A wreless comuni cations apparatus within a wrel ess

conmruni cati gns envi n 1 sing: nmeans. .f identifyin
| east two g?@ups?% Wﬁ@@%‘%ﬁﬁﬁ%ﬁ%ﬁwa?g%?@sOpamnﬂﬁﬁgﬂgtngygF%g?pﬁg UE
speci fi ¢ antpenif@ apenhspatraeapastdymgmialio os@ethd dind cail Be/Pased 1(,;1&&18 ;

nmeans for t%aﬁgnk tiqg ﬁ&ileast one reference signal related to the
UE speci fi c"GAtEANRTpEFts-i n a Physical Downlink Shared Channel
(PDSCH) region assigned to at |east one specific group of UEs;

means for enploying the UE specific antenna ports along with
respective &ht enhke Wrless cammuigtionsrppareis phtlaimes % rbersingtn adegeR o
create beang.qfpfes [hGRRHD &hﬂ&p@@égﬁd%ﬁahﬁﬁiﬁ%SF&ﬂ&ﬁag&%HBt%LmMﬁﬁkxa”d
means for estimating a channel fromthe a t'enna port ased on a
| east one obeantsarsédbior BWSAGE. a reference signal related to at
| east one of the TIE specific antenna ports or a disparate antenna
port; or

92.  The wireless communications apparatus of claim 89, wherein only UE specific

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

ports to beam directions is fixed.

93. A wireless communications apparatus within a wireless communications
environment, comprising:
means for identifying at least two groups of user equipment (UEs);
means for creating UE specific antenna ports corresponding to a specific group
of UEs;
means for transmitting 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 specific group of UEs;
means for 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
means for estimating 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.



a mapping information that relates the reference signal to a beam
direction used for transm ssion of PDSCH 49 94. The wreless
communi cati ons apparatus of claim93, wherein the created UE specific
antenna ports arc created dynam cally over tine and can be based upon
feedback fromthe UE. 95. The wirel &8s comuni cati ons apparatus of

cl aim 93, wherein an eNodeB provides information to the UE related to
a mappi ng of antenna ports to transm ssion beans used for PDSCH  96.
The wi r el es84.conmwigeltisonmnappatiatsugpattus bhilano®s, whhemethe ceatey UBE

speci fic anten ris are used for data transm ssion, and mapping
from UE s peé‘?cfc}q% ag{r%f\ }éan%(g{spaé? rgg%%g%ngénﬁ% ag?' P g%r?[ llnﬂ)cnas“%i ogn pf Eaégﬁd uﬁ)‘gﬁ A
conput er pr &gtk proacthe UE. conpri si ng: a conput er -r eadabl e nmedi um
conpri si ng: code for causing at | east one conputer to

identify at |east two groups of user equi pnent (UES); code for

causing at beast TWir@l@Whﬁ{mk%ﬁ@r{s%B@ratUEoﬁeﬁﬁiﬁi 3, GhaRiEMA Bt S
corresponding to a specific group of UEs;
provides information to the UE related to a mapping of antenna ports to transmission

beams used for PDSCH.

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

ports to beam directions is fixed.

97. A computer program product, comprising:
a 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 create UE specific antenna
ports corresponding to a specific group of UEs;
code for causing at least one computer to transmit 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 specific group of UEs;
code for causing at least one computer to employ 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
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.



code for causing at | east one conputer to transmt at |east one
reference signal related to the UE specific antenna ports in a
Physi cal Downli nk Shared Channel (PDSCH) region assigned to at | east
one specific group of UEs; code for causing at |east one
conputer to enploy the UE specific arfenna ports along with
respective antenna ports defined for a disparate group of UEs to
create beans for transmtting PDSCH to the specific group of UEs; and
code for cab$i nglha cdramtr poseane produtter claon 8% twinstie the cocdatad gl sifecidim t he
ant enna por ) .at.. l.e of t-he foll aw.ng; , i
reference s%%ﬁgﬁﬁﬁgfggggmggc@ﬁarﬁg? m@ﬁé“@?”? i3 a%ﬁé%PPﬁ§d§%?§%ﬁé
ports or a diedarate antenna port; or a mapping information
that relates the reference signal to a beamdirection used for
transm ssion of PDSCH 50 98. The computer program product of claim
97, wherei ngyhe The@RfhiddprsiPas bfddectINERING7 PMckdn 8F BNEdB 6 des
dynam cal ly_over tinme and can be based upon feedback fromthe UE.
99. The conpueBtatipn kutha MEJEGtdde Wpﬁmapﬁwg@}na\mﬁ ) trRngRiseing Heams used
provides i nfpiidpn to the UE related to a mapping of antenna ports
to transm ssion beans used for PDSCH  100. The conputer program
product of claim97, wherein only UE specific antenna ports are used
for data transm 25l o A0 IR B SPARIHS oD AR AL Rk
ports are used for data transmission and mapping from UE specific antenna ports to

beam directions is fixed.



