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bandwidth, transmit power, ...). Examples of such multiple-access systems may

include code division multiple access (CDMA) systems, time division multiple access
(TDMA) systems, frequency division multiple access (FDMA) systems, orthogonal
frequency division multiplexing (OFDM), localized frequency division multiplexing
(LFDM), orthogonal frequency division multiple access (OFDMA) systems, and the
like.

[0004] Generally, wireless multiple-access communication systems may
simultaneously support communication for multiple mobile devices. Each mobile
device may communicate with one or more base stations via transmissions on forward
and reverse links. The forward link (or downlink) refers to a communication link from
base stations to mobile devices, and the reverse link (or uplink) refers to a
communication link from mobile devices to base stations. Further, communications

between mobile devices and base stations may be established via single-input single-
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single-input multiple output (SIM)), and so forth.
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%%Mlit[y of tthle] Sisers. The PAR has more dominant impact on the power limited users,
(e.g. the users with low operating SNR at the cell edges). For power limited users, the
transmission data rate is limited by the power amplifier (PA) headroom. In order to
operate in the linear region of the PA, one has to back off more in the OFDM case due
to the increased PAR. The link efficiency of OFDM is small compared to OFDM for the
low SNR case. Overall, the link loss due to the PAR back off outweighs the link

efficiency achieved by OFDM technique, therefore, it is more advantageous to use
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[0012] In accordance an aspect, a method for a wireless communication
network, transmitting a data rate value request, receiving an indication to switch to
using OFDM-MIMO transmission technique and switching to OFDM-MIMO
transmission technique.

[0013] In accordance an aspect, a method for a wireless network, calculating
signal to noise ration (SNR) value, transmitting the SNR value, receiving an indication
to switch to using OFDM-MIMO transmission technique, and switching to OFDM-

MIMO transmission technique.
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[0021] FIG. 7 illustrates a sample methodology for providing switching

mechanism by the terminal based on requested data rate.

[0022] FIG. 8 illustrates a sample methodology for providing switching
mechanism by the terminal based on signal to noise ratio.

[0023] FIGs. 9 and 10 illustrate a respective comparison between MIMO OFDM
and MIMO LFDM with ideal channel estimation and realistic channel estimation.
[0024] FIG. 11 depicts an exemplary access terminal that can provide feedback
to communications networks.

[0025] FIG. 12 illustrates an exemplary base station that can be employed in
conjunction with a wireless networking environment disclosed herein.

[0026] FIG. 13 illustrates a block diagram of an embodiment of a transmitter

system and a receiver system in a multi-input multi-output multiple access wireless.
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herein. As an exanple, many of the methods, devices,
gyg bemspmented ppdioat ustindiesdicchesinpene nwmberef dlesaspeaslsct
%orth herelgoﬂ{ a(leci(dtitloc%lf af gp}?a(lj’atﬂg may 9'be implemented and/or a method practiced
using other structure and/or functionality in addition to or other than one or more of the
aspects set forth herein. As an example, many of the methods, devices, systems and
apparatuses described herein are descried in the context of an ad-hoc or
unplanned/semi-planned deployed wireless communication environment that provides
synchronized transmission and retransmission of SFN data. One skilled in the art

should appreciate that similar techniques could apply to other communication

environments.
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ﬁlléiathl ed in the art. [0034] Furthernore, various

aspects are described herein in connection with a
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[0035] Moreover, various aspects or features described herein can be
implemented as a method, apparatus, or article of manufacture using standard
programming and/or engineering techniques. The term "article of manufacture” as used
herein is intended to encompass a computer program accessible from any computer-
readable device, carrier, or media. For example, computer-readable media can include

but are not limited to magnetic storage devices (e.g., hard disk, floppy disk, magnetic

strips...), optical disks (e.g., compact disk (CD), digital versatile disk (DVD)...), smart
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[0038] The techniques described herein can be used for various wireless
communication networks such as Code Division Multiple Access (CDMA) networks,
Time Division Multiple Access (TDMA) networks, Frequency Division Multiple
Access (FDMA) networks, Orthogonal FDMA (OFDMA) networks, Single-Carrier
FDMA (SC-FDMA) networks, etc. The terms “networks” and “systems” are often used

interchangeably. A CDMA network may implement a radio technology such as
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t@l?ﬁﬁpf BIQrg @xpects A base st t10n 1s general y a fixed Station that co municates
with terminals and may also be called an access point, a Node B, or some other
terminology. Each base station 110 provides communication coverage for a particular
geographic area, illustrated as exemplary geographic areas, labeled 102a, 102b, and
102c. The term “cell” can refer to a base station and/or its coverage arca depending on
the context in which the term is used. To improve system capacity, a base station
coverage area can be partitioned into multiple smaller areas (e.g., three smaller areas,

according to cell 102a in Fig. 1), 104a, 104b, and 104c. Each smaller area can be served

by a respective base transceiver subsystem (BTS). The term “sector” can refer to a BTS
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transm ssion on the forward |ink occurs from one
dedess20foitvtillesiratpdecach base station 202 can provide communication coverage

(C

for a particular geographic area, illustrated as three geographic areas, labeled 206a,
206b, 206¢ and 206d. Each base station 202 can comprise a transmitter chain and a
receiver chain, each of which can in turn comprise a plurality of components associated
with signal transmission and reception (e.g., processors, modulators, multiplexers,
demodulators, demultiplexers, antennas, and so forth.), as will be appreciated by one

skilled in the art. Mobile devices 204 may be, for example, cellular phones, smart
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will lead to coverage loss.

[0048] The scheduler may switch between SIMO LFDM and MIMO OFDM
based on the power spectrum density, data rate, SNR, PAR difference between OFDM
and LFDM, and plurality of modulation and coding tables. The MIMO channel
estimation can be obtained either from a broadband pilot or from a specially designed
request channel. By switching between SIMO OFDM and MIMO LFDM, one can

significantly improve both overall system throughput and the single use peak data rate.



Interference Cancellation (SIC) receiver is also an

option for decoded M MO streans. [0046] Theoreti cal
war@Bypeiog7 and | i nk simulations showed signifi CBET/USBENTI072538

of OFDM vs |l ocalized FDM (LFDVM) for high SNR users.

For hi gh SNR users, using SIMO LFDMinstead of M MO

DM wi |1 Ieadtoareduct in peak rate for )
Eqﬂéahency Insanoghar pspsch #}Wﬁé@@ erlrﬁaymr@%hweep thervaipus

b&ﬁ%lﬁm ﬁtSIMO RASBREANIMEO aEB@WLFEM Y¥nd BDNYEniques (for
'ess for OFDM M MO i nst ead of [0047] On t qe

@tqurle kamtth bEoreen He SIMQ- ISNRMJamirSiMGl-FGm\lZDMs SIMe-1FDM, MIMO-

B BN TAPES b A Bt By 006 GEb R BN ssiso-Low: 2

MIM@OFDM&O R41313-16DAB NPANROIRF DMMSTIIEBKMINAD -IFDM, SIMO-
1.5-1.9 dB gain with 16 QAM when using LFDM vs. OFDM

%DM{M@D -LF M, SdSQS&FIaMapr SH)-HEPM; é)}l@ksé) OFHIM dgo SFOMLFDM,

SERERR & Mo R, SBMQI T LR sk eibsinuo-

bapadooSIMOGFpMEstc. spect rum density, data rate, SNR
PAR di fference between OFDM and LF and pl ur ality
HO05Rbdul at Referaptodtias. dg8. mawshedplogresaclofinga appghspasm for

ST bR SPOEBEL D REA LEENIRING ?E%S%g%ﬁ@*’%g%@f“
Blossued.cWhilg, foe puspescsSifvith iyl ofiietp M dvion | hbi e tiorie | agdes are
S DN (S R YT DAL SUOIR o
%%0@%%%2@%%?0@ Fhited ]og[tﬁ)@él%]:r (l)ﬂqac?sn ol ﬁﬁﬁe ﬂ%ﬂ% n% n tajik%lrdance with

schedul er may switch etween th evarlous i nati on
th‘e CBlIIME);i s181) SOnzatigr, McD 1B d(fffﬁ}'lthrdeLF@M/ (amd)nblﬁmly w1th other acts

B BB e T SescTER] PN TRE e BT art i
A AeEbl LGP S BB @h&@aﬁ@% o Rpresented as a
MMO>OFDMto MMO- I FDM M MO-LFDM  SI MO- L

&nv@of movrelged/matcopDryenst sohlasDive sgiestirgmDMMeycover, not all

3) 1S SO OFDM t o SISO LE S| SO | F :
RS LA RN ARG AR el e e e
Olﬁm&‘ddl\@bjeEﬁMhtt@tc ). [0050] Referring to Figs. 3 8
met_hodol ogi es reI at| ng1 a mechanismfor swtch
a

hkben OF aifigalbetonkig) 3 methodalo s Q%that facﬂltates a
E\?ﬁ&?ﬁ%ﬂl@&laﬂs‘ﬁl beisleii i tré'c@lgﬁgd ﬂ%@ de8i hn %rﬁr 1B RRR G cfon system is
Sl n,

expl anat og| es are
ﬂhmmntedinMedﬁﬁlcﬂ()IOkmd fmhtatesmnsraﬁtmg a sgjusst fioin bsetstatibe (e.g., an

ers and apprecjated that the }ngdolo |es are
e bty SGHER. GNN9aF Borcctst RO P Gfke me gy 1p gre or
RIoPOlARMGEIMI LR (e E NRLLRIiR SUB] £¢1 orqﬁitetrﬁéohaﬁ%y b v&}uréless
different orders &@nd/or concurrently with ot her acts
communication network. The method starts at 302, when the AP receives a data rate
request from a terminal.
[0052] In an aspect, after receiving the data rate request from UE, the method
moves to 304, a determination is made as to whether the requested data rate is above a
SIMO threshold. The SIMO threshold for data rate may be predetermined and may be
changed based operator of the infrastructure. In an aspect, the SIMO threshold is
determined after running simulation to derive the optimum data rate value to switch the
user from LFDM-MIMO to OFDM-MIMO. The SIMO threshold is known to both UE
and AP. In an aspect, the SIMO threshold may be provided to each UE, when the UE

registers with an AP. The SIMO threshold may be different from one AP to another AP.
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deeinoded tgl/th4 SINR maasufaoéntiof ataminzal issabiove HierfgNR threshold, then
{% %a?cf 15]8{7%91' |4|8§ \%@%tei%qhe ﬁ?’%?aqlgrlnﬂg aItl hdta 1t01§] f tha ?ﬂierepbrtlng

the high SNR to switch to LFDM-SIMO transmission technique. The AP may transmit

the indication as a broadcast message to cover all the UEs with high SNR to switch or
use an existing communication link with the UE reporting high SNR. A message
comprising a series of bits is signaled to the terminal, wherein a portion of that message
comprising one or more bits as the indication to switch.

[0054] Referring back to 404, if determined that the SNR measurement of a
terminal is not above the SNR threshold, then the method moves to 408, wherein the AP
transmits an indication to the UE reporting a low SNR to switch to OFDM-MIMO
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communication link with the UE reporting high PHR. For example, a message

comprising a series of bits is signaled to the terminal, wherein a portion of that message
comprising one or more bits as the indication to switch. By switching to OFDM-MIMO
when PHR measurements are high, the system is able function at an optimum
efficiency.

[0057] Turning to Fig. 6, an example methodology 600 that facilitates a

switching mechanism for a terminal is illustrated. The method begins at 602, wherein
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indication from the AP to switch to using OFDM-MIMO transmission technique.
Depending on rules set up in the UE or other conditions, the UE may make another
request or switch to using OFDM-MIMO.

[0060] Turning to Fig. 8, an example methodology 800 that facilitates
calculating and transmitting SNR information mechanism is illustrated. According to an
aspect, at block 802, the method periodically or upon a request from AP, calculates
SNR information. At block 804, the method transmits the SNR information to AP and

waits for a response. Depending on the value of the SNR information, at block 806, the
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downllnk block, or generating a feedback message, such as a bitmap, appropriate to

signal such un-received block or blocks, or for analyzing a hash function to determine
an appropriate uplink resource of a plurality of uplink resources, as described herein.
[0063] Access terminal 1100 can additionally comprise memory 1108 that is
operatively coupled to processor 1106 and that may store data to be transmitted,
received, and the like. Memory 1108 may store information related to downlink

resource scheduling, protocols for evaluating the foregoing, protocols for identifying
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[0066] Access terminal 1100 still further comprises a modulator 1114 and a
transmitter 1116 that transmits the signal to, for instance, a base station, an access point,
another access terminal, a remote agent, efc. Although depicted as being separate from
the processor 1106, it is to be appreciated that signal generator 1110 and indicator
evaluator 1112 may be part of processor 1106 or a number of processors (not shown).
[0067] Fig. 12 is an illustration of a system 1200 that facilitates provision of

feedback related to lost transmission data for an LTE network. System 1200 comprises
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uplink transmission resource to use in submitting a feedback message. The hash

function indication can be based at least in part on an access class of each terminal
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over the wireless channel. The downlink signal is then transmitted through an antenna
1325 to the terminals. At terminal 1330, an antenna 1335 receives the downlink signal
and provides a received signal to a receiver unit (RCVR) 1340. Receiver unit 1340
conditions (e.g., filters, amplifies, and frequency downconverts) the received signal and
digitizes the conditioned signal to obtain samples. A symbol demodulator 1345

demodulates and provides received pilot symbols to a processor 1350 for channel

estimation. Symbol demodulator 1345 further receives a frequency response estimate
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entire operating band (possibly except for the band edges). Such a pilot subband
structure would be desirable to obtain frequency diversity for each terminal. The
techniques described herein may be implemented by various means. For example, these

techniques may be implemented in hardware, software, or a combination thercof. For a

hardware implementation, which may be digital, analog, or both digital and analog, the



over the wireless channel. The downlink signal is then

transmtted through an antenna 1325 to the term nals.
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downl i nk signal and provides a received signal to a

receiver unit (RCVR) 1340. Receiver unit 1340
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Hﬁlglfe&lgﬁ?e& %%%g&ulé)sr@ g. ,%rc?c%ﬁhr‘é?, functions, and so on) that perform the

functions described herein. The software codes may be stored in memory units and
executed by processors. The memory unit may 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.



frequency and i npul se response estinmates for the

uplink and downlink, respectively. [0076] For a
worosiopdoe? access system (e.g., FDVA, OFDVA, CDh/UIIONA)72538

etc.), multiple termnals @an transmt concurrently on

the uplink. For such a system the pilot subbands may

be shared a ng different termnals.
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i ons crlbed herein, or a c atlo t her eof
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switch to using OFDM- MIMO transmission technique and a module 1708 for switching

to OFDM-MIMO transmission technique. Modules 1702-1708 may be a processor or
any electronic device and may be coupled to memory module 1710.

[0084] What has been described above includes examples of one or more
aspects. It is, of course, not possible to describe every conceivable combination of
components or methodologies for purposes of describing the aforementioned aspects,
but one of ordinary skill in the art may recognize that many further combinations and

permutations of various aspects are possible. Accordingly, the described aspects are



nodul e, a software package, a class, or any
conbi nation of instructions, data structures, or
WwWEe@gnedwsst at ements. A code segnent may be couptBUS1007/072538
anot her code segnment or a 2bhardware circuit by passing
and/ or receiving information, data, argunents,
rameters menory contents. |nformation,
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I ncl udi ng nory sharing, nessage passing, token

paslsi ngherrilet dwaikedtdesergrmios Sir the, clats, such 039] is koended to be

sof twar.e i npl enent.at | t he t echni gues, descr. bed .
WéI“é}Vﬁ "y ahact Sr“?‘?b‘?%ﬁ‘?&ﬁ‘f MW PRPTHRIBE | Bs CPRPSIng ™IS interpreted
RLeE 8IS ed af HBELIRIMRI wBRPinSQ 18R, that performthe
functionS descri bed herein. The software codes nay be
stored in nenory units and executed by processors.
The nmenory unit may be inplenented within the
processor or external to the processor, in which case
it can be communicatively coupled to the processor
via various neans as is known in the art. WO

2008/ 003087 PCT/ US2007/ 072538 21 [0080] Referring now
to Fig. 14, a system 1400 that facilitates a sw tching
mechanismin a wireless communication is illustrated.
System 1400 may include a nodule 1402 for receiving a
first set of data information, wherein the first set

of information conprising a first value. A nodule
1404 for determining if the first value is above a
threshold and a nodul e 1406 for transmtting an
indication to switch to using a first transm ssion
technique if determned that the first value is above
the threshold. Modul es 1402-1406 may be a processor
or any electronic device and nay be coupled to nenory
nodul e 1408. [0081] Referring nowto Fig. 15, a system
1500 that facilitates a switching nechanismin a

W reless communication is illustrated. System 1500 may
include a nodule 1502 for cal cul ating avail abl e power
headroom (PHR) val ue using the reference signal |evel.
A nodul e 1504 for transmtting the PHR val ue. A nodul e
1506 for receiving an indication to swtch to using
an OFDMM MO transni ssion technique and a nodul e 1508
for switching to the OFDM M MO transmi ssi on techni que
if determned that the PHR value is above a

t hreshol d. Modul es 1502-1508 nay be a processor or any
el ectroni c device and nmay be coupled to nenory nodul e
1510. [0082] Referring nowto Fig. 16, a system 1600
that facilitates a switching nechanismin a wreless
communi cation is illustrated. System 1600 may i ncl ude
a nodule 1602 for transmtting a data rate val ue
request. A nodule 1604 for receiving an



indication to switch to using OFDM M MO transm ssi on
techni que and a nodule 1606 for switching to
WOROROMORD t ransm ssi on techni que. Mdul es 160Pc/688)07/072538
may be a processor or any2gl ectronic device and may
be coupled to nenory nodul e 1608. [0083] Referring now
to Fig. 17, a system 1700 that facilitates a swtching
mechanismin a wirel ess corffiiMi™M2tion is illustrated.
System 1700 may include a nodule 1702 for cal cul ating
signal to noise ratio (SNR) value. A nodule 1704 for
Whansnildimiedgs:t he SNR val ue. A nodul e 1706 nodul e for
receiving an indication to switch to using OF-DM M MO
transm ssion techni que and a nodule 1708 for swtching
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to the extent that the term"includes used
rviluherabohethdebrasioddl descri ption or the clalns, such
termis intended to be inclusive in a manner simlar

to the term"conprising" as "conprising” is

BNt er phehRehod Wl @MiBEPINOY, EektiRs c8mbFigiAg kivitehak 0\ OFBM-MIMO by
claim WD 2008/ 003087 PCT/ US2007/ 072538 23 CLAI NB
byessing a Bligarete donger Transformpe(IPIGH) dnsratienwi r el ess

communi cation network, conprising: receiving a first

set of data information, wherein the first set of
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the first value is above a threshol d: and transmittin
ErsWikdite #6in8 A SeePndwianeissign (eshpkglug Hfrdefesminaddhatthe Bispwalue is

ﬁg@gbgﬁgfhpgm%§&ﬁ4n1ned that the first value is above

thresho he nethod as clainmed in claimal,
wherein using first transm ssion technique
5. The method as claimed in claim 4, wherein using second transmission technique

comprises using an LFDM-SIMO transmission technique if determined that the first

value is not above the first threshold.

6. The method as claimed in claim 1, wherein, the determining if the first value is
above the threshold, comprises determining if signal to noise ratio (SNR) value is above

the threshold.

7. The method as claimed in claim 6, further comprising, measuring the SNR value

of a terminal.



conprises using an OFDMM MO transm ssion technique if
determ ned that the first value is above the

wo beossbseBT. 3. The nethod as clained in 2, furpd¢BUS2007/072538
conprising switching to OFRM M MO by bypassing a
Di screte Fourier Transform (DFT) operation 4. The

net hod as cl in cIa|n11 furth conprisin
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as clainmed in claim1l1, wherein, the deterntnlng if the
first value is above the threshold conprlses

termnin na rati NR)
Wove 1% s SHERR! i T, b s Ral SRRl yRal Frone
trindl fequésting Rigy dcO MR isSisihg, thdT©EBDM-IMIGO hﬁnﬁhﬁsﬂéﬁ kde@nique
of a termnal. W) 2008/ 003087 PCT/US2007/072538 24 8.
ITH! ek @ensEsttisg dhaviadicaiore | ai m 1, wherein, deterni ni ng
if the first value is above the threshold conpri ses
determning if a data rate value is above the
i hr estibt chethdd agkRimed modaias],cltaireiedotarmidiag ifitBe first value is
further _conpris recei ving. the _first value a :
B the TSt e idng?rﬁléﬂ%eﬁ Agternyiafngdt ?@Wﬁ%haatraorp&?ﬁ% value s
m&g@q@t@ﬁmgmdthe termnal. 10. The nmethod as cl ai med
in claim8, further conprising, determning if the
termnal requesting the data rate is using the

?f v the Bl 3R Defhe B FER. o BamBlisinS ' ne ¢l ai med

in cl gimidg po@r@iohg tRALMAI AhRhAL iF Hetbinéd that th¥ PHICvAISe is
above the |rst threshold conprises determining if a

abowathe thisskpldooth (PHR) value is above the threshol d.

12. Th %cu ttn{]%ocga‘te? Sattecéta eanﬁ strearr]n ﬁl)oarl tron tl‘]aI]iSmlttll%g 1n8%cat10n
COITprI Sin I power a transm ennas if

deterntned that t he PHR value is above the threshold;
and calculatlng data rate of each streamprior to
{3-anshh¢ mchydias glagmed wrelainsl 1, fprghcrspmpasias re¢oayiped PHR value

?%ﬂf@kgﬁ further conprising, receiving a PHR val ue
roma terninal.

14.  An apparatus operable in a wireless communication network, comprising:
means for receiving a first set of data information, wherein the first set of
information comprising a first value;
means for determining if the first value is above a threshold; and
means for transmitting an indication to switch to using a first transmission

technique if determined that the first value is above the threshold.

15. The apparatus as claimed in claim 14, wherein means for using first transmission
technique comprises means for using an OFDM-MIMO transmission technique if

determined that the first value 1s not above the first threshold.



14. An apparatus operable in a wireless conmunication
network, conprising: neans for receiving a first set
wobkoodavamsi nf or mati on, wherein the first set ofPCT/US2007/072538

information conprising a fizsst val ue; means for
determining if the first value is above a threshol d;
and nmeans for transnittin% an indicatjon to switch to
4Qi ngTAS pRR&tus siaimed di by FurthereaMpisingmegas & fviteing to
DRBIMINIBVOL b5 by HaliHE DiraP PY G & NRal S5 RE)-oplBitip e
appar at us ééch%iéeg fnrc a¥n114,aﬁ%ere§%$ﬁ%)nsIPor
using first transm ssion technique conprises neans

r using an OFDMM MO.transm,ssi on technique if. .
§Et or ThPEHR N anE i PR b G i b B ting a1
A QEHR tswilR 18 X98L AA3EHA tREIhISEA ARSI ctedmidd that the first

d in 15, further conprising

The apparatus as claine
mean s b pbayigi the AirshghresholdOFDM M MO, by bypassi ng
Di screte Fourier Transform (DFT) operation. 17. The
apparatus as clainmed in claim 14, further conprising
18.ansWhé hppagatadas dlaidicdad tlafin 110, whdrtidhnda@ds &siudfhgaccond
second .transni ssion technique if determ ned that the,
fraRsgissigrpicphnifye ¢rprBbReaRsHer pying in LRPASABYIR. trapgmispipa
?eBRﬁgﬁ‘é H%iet%gmﬁlleﬁkﬁﬁ? the fiksEYaMdTs %Zt aDE TR s TRARRo GO
using second transm ssion technique conprises neans
for using an LFDM SI MO transni ssion technique if

tergjned that the first value js not above_.the first .
? " eSRBF ERDaEUS s An i 1a<svhqreinnda neng fogidgieimining if the
WheL el is dd6e MRanRsANd c%ﬁ{p%fség REDS o dettélﬁﬁniﬁg "iisstigﬁé"li{diﬂ?oise
I's above the threshold, conprises neans for
thetod RN ivalge iif atwivg thed thtesheldi se ratio (SNR) value is
above the threshold. 20. The apparatus as clained in
claim19, further conprising, nmeans for neasuring the
S0NR vah @pfﬂiratﬁls §edlathieadlin cRikn 19 NRrtAeRIhHrdHhedmetitsFofBRasuring
in claim14, wherein, neans for determning if the
therSSYR velyp gba fsmasbve the t hreshol d, conprises means
for determning if a data rate value is above the
threshold 22. The apparatus as clained in claim?21,
pur t h&he gppupath Sas@aindd amslafne N4 r ek tivij M@anstfbeddtérh@hing if the first
value froma termnal, wherein the first value is the
Helbaisrabpre thedhreshodds ceyprines meas fordptermpgng yfipedata rate value is
ARRAN ﬁﬁ?esgéld(:l aimed in claim2l, further conprising,
nmeans tor determning if the term nal requesting the
data rate is using the OFDM M MO transni ssi on

chnjque prior to the.transmtti t he j ndi cati on. ..
Ef ll"ﬂe apparatus as ¢ alrne(Gi in clalqn 5”1, qurtﬂgr cornprfsﬂlg, means for receiving
the first value from a terminal, wherein the first value is the data rate requested by the

terminal.

23. The apparatus as claimed in claim 21, further comprising, means for determining
if the terminal requesting the data rate is using the OFDM-MIMO transmission

technique prior to the transmitting the indication.

24. The apparatus as claimed in claim 41, wherein, means for determining if the first
value is above the first threshold, comprises means for determining if a power head

room (PHR) value is above the threshold.



24. The apparatus as clained in claim41l, wherein,
nmeans for determning if the first value is above the
wo oosooBT eshol d, conpri ses neans for determ nP@mUS{00A072538
power head room (PHR) valuge is above the threshold.
WO 2008/ 003087 PCT/ US2007/ 072538 26 25. The appar at us
as clainmed in claim 24, further_ conprising, neans for
splitd I“%@PIB% asaﬁ%ﬁﬂﬁﬁtu% sRERLe f&ﬁ?%frﬁﬁ)ag)rismgdet er mi ned
that g doRspniahtfols ARRLGrhi LAIAF dercdifoTANRe PHR
for calculating data rate of each streamprior to
vdluanshotd thathreshdidc and on.  26. The apparatus as cl ai ned
in claim?24, further conprising, nmeans for receiving. a.
PHR v et 10F G TR 0ReRCH NrehhBtrd treasndti s mdicition.
medi um havi ng stored thereon conputer executable
i nstructions for performng the follow ng o
2hist r libe prenasatuy sscddipicddn elafm 24+ fugher aompgiging, means for receiving a
Hjl qr,| etfiré)rﬂ’atv‘r‘ﬁ%ﬁeli n the first set of information
con‘prl%l ng a '8t val ue; determining if the first
value is above a threshold; and transmtting an
indication to switch to using a first transm ssion

£8chnigigamnufer repsiebleingsdem hawing stescd thergpn gampeter exegpabls

. QR % abl e medi um as
Eﬁglugr%e 9?%%ggfgpﬁn§1§_}ﬂ_@%@r el ﬁlgt?llcﬁlg)ﬂgi rst transm ssion
t echniageieinponfirst sesf dith NdoamtiohkDVhdeMDht fiast Setiof $nformation
technique_if determned that the first value is not
‘é\%?/‘ésuﬂ%l%ﬁfﬁtf"élﬂlet hreshol d. 29. The conputer readable
medi upashiflndliMed Ardt vafe if ¥R th&QMREI &igng SWi t chi ng
to OFDMM MO by bypassing a Di screte Fourier Transform
( DFT) treperititngen.in@0atiohte segnlptt wsing @ficka bhesnmedouteciasque if

lained, ,n claim?27, further conprising transmtting
gﬁema?%@fl‘f%ﬁ??glvgwetlﬁﬁbqu%lﬁ%ﬁ%ﬁ%g%ldsecond transm ssi on
technique if determned that the first value is not
above the first threshold. 31. The conputer readable

A®di ulhasorpypinsadable mpdinm BElaipkeé ie¢lany 37 ghoses opige first

ransm.ssi on .techni gue conpr i | N LEDM S L
PRI LGB S FAPHL PEPM RO R RO o Bpiaue if

détbtEinédthaothe @avwaluchiendt absie the feshidechold2. A net hod
for a wireless conmuni cati on network, conpri sing:
monitoring a reference signal |evel; W 2008/ 003087

PETI Upp0 QJ&%&SI%gdab?e?medium as claimed in 28, further comprising switching
to OFDM-MIMO by bypassing a Discrete Fourier Transform (DFT) operation.

30.  The computer readable medium as claimed in claim 27, further comprising
transmitting an indication to switch to using a second transmission technique if

determined that the first value 1s not above the first threshold.

31.  The computer readable medium as claimed in claim 30, wherein using second
transmission technique comprises using an LFDM-SIMO transmission technique if

determined that the first value 1s not above the first threshold.

32. A method for a wireless communication network, comprising;:

monitoring a reference signal level,



cal cul ati ng avail abl e power headroom (PHR) val ue using
the reference signal level; transmtting the PHR

WO 200800308ECei ving an indication to switch to uBCTIgSENT7/072538
OFDMM MO transm ssion teehnique; and switching to
the OFDM M MO transm ssion technique if determ ned
that the PHR value is above a threshold. 33 i
appar a%qﬂ&atatgewaﬁ ¢ PAVEL aﬁ@O&éPFtPf) g tbﬁﬁer}erence signal
petwork, conprising: neans for nonitoring a reference
signal level; means for calcul ating avail abl e power
headr vemn{iPiR)thay/BHBevalisi ng t he reference signal

el R R GATE S B RSP Raq A L8

(e My transm ssion techni que; and nmeans for

swtching to the OFDM M MO transm ssion techni que if
det er sivieung totthe OFREV M Qdtanemissioabeshaiquetifdaseronag that the

A, comput er_readahl e medi um havi ng stored thereon
gglﬁpﬁatl%erlsgx%\&eu tglﬁqsgglgi nstructions for performng the
follow ng instructions: nonitoring a reference signal

| evel ; cal cul ating avail abl e power headroom (PHR)

Y&l ueAuSiPAYatus OPPIable i A MEredgsy FAMmMUNCEEER netIaHs SPRPTiFHL:

the PHR : el Vi I: i .on to swtch to

usi ngmae%ﬁ%moﬂt% ;r{gér%%renﬁ‘%sglléﬁll Fe?%féhni gque; and

swi t chicaigs foo cdlbdat@iegDiviaNhBOpb wanissad swinofP HR)Chahicquséng the

determ ned that the PHR value is above a threshol d.
crence L EVEr a wirel ess communi cati on net wor k,

conpr p3hi\Gor trhf@NaMgtthé PARAHRL @ rate val ue request;
receiving an indi catgl on to swtch to using OFDM M MO

t r ansmicgiss fonrectizotyringuéicationctoswitcl o wgng an OF DIV-MINMGO

ér ansm.ssj Olgmjt echni que. WO 2008/ 003087
LRI PF 794381 28

means for switching to the OFDM-MIMO transmission technique if determined

that the PHR value is above a threshold.

34. A computer readable medium having stored thereon computer executable
instructions for performing the following instructions:

monitoring a reference signal level,

calculating available power headroom (PHR) value using the reference signal
level;

transmitting the PHR value;

receiving an indication to switch to using an OFDM-MIMO transmission
technique; and

switching to the OFDM-MIMO transmission technique if determined that the
PHR value is above a threshold.

35. A method for a wireless communication network, comprising:
transmitting a data rate value request;
receiving an indication to switch to using OFDM-MIMO transmission
technique; and

switching to OFDM-MIMO transmission technique.



36. An apparatus operable in a wireless comuni cation
network, conprising: neans for transmtting a data

WO 2008/0vmBUe request; nmeans for receiving an i NECT/aEB200M072538
to switch to using OFDM M KB transm ssi on techni que;
and nmeans for switching to OFDM M MO transm ssi on
techni que. 37. A conputer readabl e nedi um having
stored thereon conputer executable instructions for
Rer f onm aggatraﬂﬁ OEJQIIEJJZ)QVMI BYyitdM&S tohhduBRAtiol ha@ai, tcBlln?ﬂsiﬁg:
data rate value request; receiving an indication to
swi t chmeturs fios irmgs @D adD ate ealsaiegséstn  t echni que; and
swi tchin o OFDM M MD.transm ssj pon technpi . A
met h Oalefngsr ftogrq&elrvg}geaglsmﬂlgflm@’swd% G sing, é{F%ﬁ-MH\;}B transmission
tRheigh@tah@g signal to noise ration (SNR) val ue;
transmtting the SNR val ue; receiving an indication to
swi t chears figs pwigchOmDIo OF MY -MHIAHS frisssnission teebigbque; and
switching to OFDM M MO transm ssion technique. 39. An
apparatus operable in a wireless comuni cation
BBt WoRAKeon§RitdR e &labig medimangvih@ktoed theteah cogpsticoakutable
noi se ratio (SNR) value; nmeans for transmtting the

mfructigng dor nesfppgingdhe fablosiing Wetradionkidi cati on to switch
to usj A, 1.5sl.on  techni que; and neans
for sbﬂ%ﬁ@?%ﬂ%ﬁfﬁ%ﬁéﬁgnsm ssion techni que. 40.
A conputeing aaddiohtorm®edimitich inawdimg OF DO -AdIM Oeraaomission
coFI}Ii),uter gxecut able instructions for performng the
5 MBWr-#§<i nstructions: cal cul ating signal to noise
rati ogy R tVeF BRI-MIM@ERSMRhikdistckbheiqR val ue;

receiving anh indication to swtch to using OFDM M MO
transm ssion technique; and WO 2008/ 003087

Fg/ Us200 /?(:ZZSSS. 129 S¥vi t chi %ﬂ)to OFDM M MO
ans i SETON T ECHAT U VAT AP P Hi%egrat ed circuit
conpr tgtwl8ting signal to noise ration (SNR) value;

transmitting the SNR value;
receiving an indication to switch to using OFDM-MIMO transmission
technique; and

switching to OFDM-MIMO transmission technique.

39.  An apparatus operable in a wireless communication network, comprising:

means for calculating signal to noise ratio (SNR) value;

means for transmitting the SNR value;

means for receiving an indication to switch to using OFDM-MIMO transmission
technique; and

means for switching to OFDM-MIMO transmission technique.

40. A computer readable medium having stored thereon computer executable
instructions for performing the following instructions:

calculating signal to noise ration (SNR) value;

transmitting the SNR value;

receiving an indication to switch to using OFDM-MIMO transmission

technique; and



receiving a first set of data information, wherein the

first set of information conprising a first val ue;
waledosoodosi ng if the first value is above a threchobzmp7/072538

and transmtting an indicathon to switch to using a

first transm ssion technique if determ ned that the

first value is above the threshol d.
switchlilng to OFDM-MIMO transmissr%on technique.

41.  An integrated circuit comprising:

receiving a first set of data information, wherein the first set of information
comprising a first value;

determining if the first value is above a threshold; and

transmitting an indication to switch to using a first transmission technique if

determined that the first value is above the threshold.



