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BACKGROUND
I Field
{0002] The following description relates generally to wireless communications,

and more particularly to providing a mechanism for switching between OFDM-MIMO
and LFDM-SIMO techniques.

1L Background

[06003] Wireless communication systems are widely deployed to provide various
types of communication content such as, for example, voice, data, and so on. Typical
wireless communication systems may be multiple-access systems capable of supporting
communication with multiple users by sharing available system resources (e.g.,
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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[ 0008] The OFDM system has hi gher peak to average ratio (PAR) than

single between OFDM and LFDM techniques depends on the operating SNR as well as MIMO
capability of the users. 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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communication network, 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.

[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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[0016]) FIG. 2 depicts an example communications apparatus for employment
with a wireless communications environment.

{0017] FIG. 3 illustrates a sample methodology for providing switching
mechanism based on requested data rate.

[0018] FIG. 4 illustrates a sample methodology for providing switching
mechanism based on signal to noise ratio.

[0019] FIG. 5 illustrates a sample methodology for providing switching
mechanism based on power headroom information.

[0020] FIG. 6 illustrates a sample methodology for providing switching
mechanism by the terminal based on power headroom calculations.

[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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[0030] FIG. 17 depicts an exemplary system that switching mechanism of

transmission technique in accordance with additional aspects.

DETAILED DESCRIPTION
[0031] Various aspects 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 aspects. It may be
evident, however, that such aspect(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 aspects.
[0032] In addition, various aspects of the disclosure are described below. It
should be apparent that the teaching herein may be embodied in a wide variety of forms
and that any specific structure and/or function disclosed herein is merely representative.
Based on the teachings herein one skilled in the art should appreciate that an aspect
disclosed herein may be implemented independently of any other aspects and that two
or more of these aspects may be combined in various ways. For example, an apparatus
may be implemented and/or a method practiced using any number of the aspects set
forth herein. In addition, an apparatus may 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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and/or a computer. 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. Also, these components can execute from various
computer readable media having various data structures stored thereon, The
components can commaunicate 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).
Additionally, components of systems described herein can be rearranged and/or
complemented by additional components in order to facilitate achieving the various
aspects, goals, advantages, efc., described with regard thereto, and are not limited to the
precise configurations set forth in a given figure, as will be appreciated by one skilled in
the art.

[0034] Furthermore, various aspects are described herein in connection with a
subscriber station. A subscriber station can also be called a system, a subscriber unit,
mobile station, mobile, remote station, remote terminal, access terminal, user terminal,
user agent, a user device, or user equipment. A subscriber station 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, or other processing device connected to a wireless
modem or similar mechanism facilitating wireless communication with a processing
device.

[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



transm ssion technique in accordance with additional aspects.
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[0037] As used herein, the terms to “infer” or “inference” refer generally to the
process of reasoning about or inferring states of the system, environment, and/or user
from a set of observations as captured via events and/or data. Inference can be
employed to identify a specific context or action, or can generate a probability
distribution over states, for example. The inference can be probabilistic—that is, the
computation of a probability distribution over states of interest based on a consideration
of data and events. Inference can also refer to techniques employed for composing
higher-level events from a set of events and/or data. Such inference results in the
construction of new events or actions from a set of observed events and/or stored event
data, whether or not the events are correlated in close temporal proximity, and whether
the events and data come from one or several event and data sources.

[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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cordl ess tel| ephone, a. stsi on Initiatjaon Protocol (SI Ps)gsghone, a.
wireless | W8P 1 oop PiRelScasteiegnency Ghepien il ardeat (SssPMhtvhich
(PDA), a hﬁﬂl‘i’i%@'s&gﬁ:edéh@é% A0 Yhd ?Jegéawga hafld ‘HgﬁéﬁﬁB@@AﬂeEl%’ni R SC-
ot her processing device connected to a wreless modem or sim 1 ar
mechani sm FBMA ihasasimiigr pérfermess: admssmiieldy thesame bheral! pomplessy agthose of

device. [O regver iQus aspects or features describe ein
can be’ i pPETMRSEE: SCHAIHE et BaTlaRsEheasioat bRs BORF (AR o
usi ng st angaiadsdd Qi aerm 3ipNdéeic ARUL MRS SUOEDIRC LY GOS8 orehh@ichBbM
"article of manufacture"” as used herein is intended to enconpass a

conput er pewgeiaty acthesplint eorimomicatings odwpuliower PARBastatlydsuefits the mobile
carrier, or nedia. For example. co t er-readabl e.medi g .can incl.ud
bat | ar e’ ot Puig oS Rl tovEf SIS0y af ReaE fuy T Mo Rl frs o or
fl oppy di skplinte@ikipleCacsédsisPifome ih,3CHM Laial TSk fteond LTES QHFelvedi sk
(CD), digital versatile disk (DVD)...), smart WO

2008/ 00308¥R&F*.US2007/ 072538 7 cards, and flash nenory devices (e.g.,
card, stic y dri it I i I a.:
descri bed hﬂeﬂﬂgrn canF%[%r&el%sgr%% gtﬁlgpéggsjsﬁé?lgﬁ%ﬁed\?ﬁéﬁs kﬁ%?%fwgﬁﬁfé@mle
machi ne- r ebakatatione tll Garfdonuisip ertermginala fl 20, nsath anmailbe utiletethin conjunction
"machi ne-readabl e medi unt' can .i ncl ude,, w t hout eic&% | i m’Ft ed to, .
wirel ess c WAHYEF 8T BWREF %Rf’?t%u_é @F%@?tl%ﬁigén%%lg‘h% 1gehftatiqngpptfymmunicates
cont ai ni Ngy,;@ngdhg al€ Bid Y dish B8 LA dnORES) o8 8/2000HA8 Br some other

[ 0036] Mor eover, the word "exenplary” is used herein to nean serving
as an exangirejnolopyt diack pasgrstationds  patviidas.coamyunasiper cooragtesr gparticular

descri bed herein.as "exe ry" is not necessarily 0 rued as
bref er red BrOBIHE LU S HRR AR Lo aP AL O bt Hidise
of the wor dozxermltamy “dedl” ichi fITstad atRsPi AR R NS @Y Faddhréa Rdifg 8n
fashion. As used in this application, the term"or" is intended to

mean an i n8lewenteat ioyhich thelemm shaed. aho sxpbvssystem eapacityTlhdasd gatiamn| ess

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



process of reasoning about or inferring states of the system

envi r onnvQ 20080@808% user from a set of observati ons as REAPTIROED7VI3E
events and/or data. Inference can bedenployed to identify a specific
context or action, or can generate a probability distribution over

states, for xarrple The inference can be rob biljstic-that is, the
conput at i oAt 15 SoF SBEBRIER Aepeaide Gt sERe TR IE RS 1iter gkt

based on asRPsbAesAOBTI fodall 3e AR oBMADEAL arla Wlﬁéa@lﬁ}%% 16& e BL RS er
to teclunques enployed for composing higher-level events froma set

of events basdswtion éarethe Sﬂh Hl“hertfaesmrselenrt@@mcpss desciibrsl leomis traydieiveed fofr
new events Nl eact| 1 to ma,se of b eSré/e tgv est %n o, S &[ed
event dat a® SYHaY B 8? ‘H%ﬁ CtH% %\?’8191?% SSLETL BT HIAICEIRIEE &8s

tenporal  pgigplibit Vn tRPIMIBEREcripiSn SHE RS ‘BAgk @aiod” eONRd LERMcINe fRla
several event and dat a sources. 100381The techni glles descri bed herein

can be usebx¢dbttaticgrtheiipsrviegh p staderss ks [bedistiionshaisenes sedh as Code

Di vi si iple A
nccess (TOREGE wor Pt EMNre UL epeliciR DRl 8 b Bifach
net wor ks, fhiapoagabe RMPL @;EIMA\)AWM kigsy a&oﬁ@ cﬁHéEﬁdi toBile Kihdh, user

(SC—FDIVA) networ ks, etc. The terns netvvorks and "systens" are_ often
used |nter RHAPERLH Yser ACTEVART FRILBIIRT f5EY W@Ver%ﬁ%ﬂn@alr%w Be & Bdks$ ogy

TR e st i S ey
(W CDVA) asﬂoﬂ.oEac@hemﬁHtléO(rM@l%)nmmﬂan@@&haemenme bba2ijlc bdsb-sfiomnah
Such s G BEEPVSyak e YRl BT &G MATAE ORGSR ToR B ers
networ K Ml BRI IEMioR lihR Hof the BARANABYs FHEE tafﬁufa\r@hﬂ@qledu@cﬁfﬂ((etc

(E- UTRA), IEEE 802. 11, | EEE 802.16, |EEE 802. 20, Fl ash-
UTRA, E- UTR&(ersahdlcﬁsfsdrmoethpacpmnmmcajmnxlelﬂ«s&bmmwhamﬁbltedmrimmtmmson

System (U Lon ermEo.utio JLTE) is an u i rel ease,of
s That Bkt £°09 Rl shebifo ol e sl R0 S8 i
in dOCUFTEﬂ&t&tuir{squ&ﬁd gf@@d&%@bﬂdﬁﬁnﬂﬁﬁﬁﬂcmﬁo@f@aﬁ AitigPe 1Par Feed shi p
Proj ect” (3GPP cdna2000 is described in docunents from an

or gani zat | Gistrivaeddrelgieatus hateatations PHY max cammunpais; wigh o aOHEPPP) |
These vari gusicf a8hl d8EHNAASNaR. ARG ARIALAS FALCKNANIBik el ¢
For clarity, Certain asp &S 2of ¥ péc niques ‘are descri et bel'ow

for LTE, aneetslitrnhiaslnt n@hmyhd Batigeh daﬂa rai€ thaofarnt lessugpseadi gt the forward
bel ow. [003 Single carrier frequency division nmu|tiple access

( SC- FDVA) | %140%? FOrRBRINKCATIY By steat r e it sharreot MOW%YG&‘@H&% ;
dormai n equ

and csent ol Ch el i e e D g PR R
SC- FDVA si Boedrstiaisk dassvesmpeaicatior megoage fpoware acadss terBAPR) ofvaranse
of its inherent single carrier structure. SC-FDVA has drawn great
attention, *EEHFRAYPy in the uplink comunications where | ower PAPR
greatly be [} s t her{pbiil & ﬂl%Et'iﬂtfb%l of'aR aHSHE®r Qxflplﬁr{rféﬂééﬁhﬁ Eﬁﬁz‘(&‘f’ wireless
efficiency. It is currently a working assunption for upllnk mul tiple
access sch@cn’enmmca@mnymgmmﬁﬂoEmcgmﬂme(\miEyarms agpeolsy édstcmmﬂ can

[0040]Fig. 1 illustrates g %‘? ? ormunl cat i on,[s%@1 en

mul tipl e bS¥BPATCAYP SR &1 65 SEMRH 9% Nt 8F Rat€ 1207 @ﬁ%ﬁe %anﬁ‘Bﬁ} be
utilized i fepe@NkMNGliteRRs YorhuRRE T sifllLoRAEEEHEr andl/d2as BndbithbRmblSile
generally a fixed station that communicates with term nals and may

al so be caftéersaiidadsdbdustipiidneachbarreion, 203rcas grayids (EFMYHEEAIORGPBY LS
Each base grat aﬂfbu#]r%egérggﬁlggfeﬁ Wécgﬂtthl%g gﬁ%ﬁg}ﬁggrefaé)rlab%leﬁ 206a,

particul ar ge grap as e edgra

areas, | abgdéq2062amd A&Ab Eastntast QR2¢ion TH2 cirecomprizelaltifansmaiter elin atida a
base station and/or |ts coverage area dependi ng*ron the context in
whi ch the FERiYFY dhaifs gach afgvhinh Faiia tapcoBtpriss p AR 1Y of coarancais gsyogipted

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



9 and/or its coverage area depending on the context in which the term
I S used. Wimeooa/0smst ori zed cell, the BTSs for all sectorecwoiszimirzss! |
are typically co-located within the hase station for the cell. The
transm ssion techni ques descri bed herein nay be used for a system
with sectorjzed cells as_well as g systemw th un-sector.ized cells.
For si npl i Biangs lpfopss Bandhe|dspmigumeationidsyicen handhsld ompuiipg devisesat i on”
is used ge \; v f &R Wely) t :

as & i xed oy ety el ph A R P B e o TPl it
typi cal | y chmspeniseihg dweowiletuss netherlsyM Spsteanzllecatbeteampioyrdlin may be

fixed or nmobi.le.. A termnal may gl sa be call.ed nobi.l e stati ser
equi priont | CITSER JE0 EEIOVPPER AT ST HES NEe i BT Gy ko PRy

be a wirel gapsHeViteRsmAsies tdch@lePhone, a personal digital assistant
(PDA), a wireless nodemcard, and so on. Each terminal 120 mm

y
comuni cat B04#} h zer She o differencd bétpten QEDM-MIMO end LERM-HEMGoatrihd nk
and uplink_at apy .gi,ven. no t.. The wnl, i or forward lLink) refers
fo the. confralys A aRRrhrien LopSBA DB SRl FRatmbFtyal <

and the uplrdnitted sticaus! Ber OFDK)-MIRI®bserkigor, Rficpaideniinea: o dehtted
fromthe termnals to the base stations. [0042] For a centralized

ar chi t ect ufas caeh ayemannddhe Aok (06 pachanteapa pieky-pessisiaF § aetiabers Fp1o
and provid i i 0 . Stadi )

i st 1 but el 2R T Bhh e Bt AL B gLl YRR IR ot e
anot her asFag&deder Tahsdorn apgaicsilock.on the forward I'ink occurs from
one access point to one access termnal at or near the maxi num data
rate that tHWH¥Sbe JoppdDMEBIBIOLthe rémivwanses 4 fikqumdy domaimecqualizer possibly

communi cation system, Additignal c els.of . the forward link (e.

Cont rol - ohihet YHEALED canliipe JNTRCHAT NPT MERL S5terp drtvers OYIBISE)
one accessc§@biibnN abrosROMEHSE rédefler Atk nEQ NFINIOFIBNIORINRY, CHUfiall MNIBE
one access termnal to one or nore access points. [0043]Fig. 2 is an

i 11 ustratigeciorr £Analr twsed dpr MiBYighpeatessing finnartiBoronl ragleasas. Successive
communi cat § 01 SN OB A0%C) D ARE Q HADEEo M oY ALLUSVASRE Gl edins
System 200" can” conpri sé one “Or ‘nbre base sEtl a?l ons r2 N one or nore
sectors that receiye, transmt, repeat, etc., W reless.conmunicati

si gnal s t olio48h ot Preélﬁeaal/aalgl% ! rﬁ%%é%%?ﬁﬁ’@da@if@égt 5m 5 REDM
|11 ustrateds 1@;@@&39@@4 S(LPbeo%%FI? NP QUL AEo L B[Qi?;‘@l‘dﬁ%ée&[‘ WSRYESRES

for a particul ar geographic drea, lustrated as three geographic
areas, | abeFBM 2geed AOBBMOEDM el 6d . to BacHudimseinspeakirate 202reqaency

conprise a transm,tte hai,n.and.a receiyer ai n, each of. which can.
hEur - coRPTUE CHa IF AEER. OO ST B B ReUNeT s i
transn ssi gmcRNds FRIBHIDMVOAINO BisteaPbOCESRONMEMOTOdUl at or s,

mul ti pl exers, denodul ators, demultiplexers, antennas, and so forth.),

as wi | beygan eci g fl AeOnRaS Il etb SNRIERL L rOMRL iR slee8s@be
may be, for ‘exanple, cellular phones, snar
2008/ 003083t ddSAROE/if3 (5B H dhdrypbonds(P ARddypstaghard OHDM. In fact, there is

comuni cati gn. devi ces, handhe computing devices, satelljte radios,
gl obal pos?‘tzi'%gi6n Syt gag, W gzsliSKaﬁ 6r1-50frhe? ¥ teain 31ih o 0Ny sing

for commung esii 19 OMSKL Yof BOWENRINREL AU Va2l M BRmsmission

enpl oyed in conjunction w vari ous aspects ribed"herein in
order to swillthdbetoweeageNdO and SI MO transni ssion techni ques.
[ 0044] The main di fference between OFDM M MO and LFDM SI MO at the

[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.



transmtter is the Discrete Fourier Transform (DFT) operation and
nunber ofwo pammodost ed streans. For OFDM-M MO oper at i on, paTidszoendiesss
streans are generated for each antenis@a, and the data of each antenna
can by-pass the DFT operation. For LFDM SI MO, only one streamis
generated and DFT is_perforned before the Inverse Fast Fourier

Transfor m BI94Pht i on Bl Bwkher pongats fhegchedutgymmynwyitch hstwese dhegrioyses a

: b . . . i . >
(VG or W ARSI SIBERRN M ot R EBb A% 1M ARG o
recei ver aetaamiaswitehbet@<BMI VEMDD-EFBiatnd A IMOBEDMcSiIM@ I FDah NMBVIOs ed

cancel 1 at | BRERa O ERVE IO TR by ST ot RS G E b et Skt DRSS
streanms. [ QA4RD-DreMIgs Midi0apBhY NIBVMBNGEHIN sxﬁbnyi:@M,WIhcﬁmgsmo-
significant gain of OFDMvs | ocalized FDM (LFDM for 'hi gh SNR Users.

For hi gh SARDMEISO-UEDNG SSGAOHIMBMi SISCeEDMS 3 MISI0-OFDM w $1SG-BEOM,0

i 1 on, PSR ARGty ST DM PE- i Sl sttt
| ess for CERMMBOBMINOSHFRAM @f.).LFDM M MO. [ 0047] On the other hand, for
the low SNR users, LFDMis the preferred node of operation due to its

peak to avEl03Bk rati BefepaRr) todtign dtth geetindetostrmrlatinga fugchanisnnérre is a
2.3-2.6 dB . a4 it - in with. .16 M when
csing Lrowyi iRt OFERERIRG sy LBM SPRE el Pordiy R Heler g

OFDM t r ansitiussitod Wiblilk, ﬁoepdrgbgbsm%g%%ﬁ% Io@&ﬁplaﬂa@i@ﬁ,&hél’ hetindbRditsare may
switch between Sl LFDM and M M) M based on the power spectrum
density, d\é‘t%é{"nr %{Fggscgm? APARCIGSIOH @FlEniE 8 19 b WedHstorbIh#proorttad thatihe
luralit f [ : [ T ] .
Bst mat 1 on-SuRagEEh LA NmiR R 1 0D sy MM YRR B hecprdance with
speci al | y tesigmed sulgept esttes bacureh difldyers wideehimigprivehovemntl SMD (Thddicts
and M MO LEDM , one can significantly _jnprove bhoth overall system
b oughput FaRbERGoRR Agt 6SGubed Bt FoRBrae, Tapshiicd b the S
2008/ 00308&1?&?4&%&%@9&%&%&11&{% MPASd1bEy 8NRE BRI ABRE o repRBented as a

schedul er may switch between the various _
series of interrelated states or events, such as in a state diagram. Moreover, not all

illustrated acts may be required to implement a methodology in accordance with the
claimed subject matter,

[0051] Turning specifically to Fig. 3, a methodology 300 that facilitates a
switching mechanism based on requested data rate in wireless communication system is
illustrated. Method 300 can facilitate transmitting a request from base station (e.g., an
enhanced Node base station, eNode B, access point (AP) or like mechanism) to one or
more terminal devices (e.g. user equipment, UE, AT, or like mechanism) a wireless
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.



conbi nati on of SIMO SISO and M MO and OFDM LFDM and | FDM t echni ques
(for exampbdeqoswuwsosTh between 1) SI MO LFDM and S| MO- OFDNeCTIUSAD0 1/65Dbds
M MOOFDM M MO-LFDM M MO- 1 FDM  SI SO16FDM SI SO- | FDM or  SI SO- LFDM  2)
MMOOFDMto MMO- | FDM M MO LFDM SIMO-LFDM  SI MO- | FDM  SI MOOFDM

S| SO LFDM _ SI SO OF or SISO IF H)é{?)SISOO:DMto S| SO LF

SI SO | FDM TiNpgks: dats wts BebRYS Ithoniol s then meibptl TOVRASOFSIO or

S| MO- | FDM : ' i : : i S

rel ating a"ﬁ%@’hﬁ% iﬂg%&?@%)ﬁeg{v?ﬁ% i%?%ﬁhgég%@ﬁl‘fg%ﬁm%ﬁ%@?ﬁm%ﬁm
transm ssi OFDM-AMINQuUessaission iniadst that éat. mithod mpvéon thueplosedemiinates.

simplicity_of explanation, the odol ogi es .ar.e shown and descri bed
255 sor i 20 B, 8° BicmewS s S0R Rares B A Sl G IrRR T Ha oV
et hodol ogtessifd OFDM-MIMOD hafsR¥sibReTIR AR REILS radindRARsAEHE MY,
in accordance with the claimed subject natter, occur in different
order s andgxistingeosemvdpation linktbietverendsE and 4 Pfor sehupleegpesifio wpmanigication
described herein. For, ex l.e, .those skilled in the art wll

nder st and he BissPEL A%Ricl ARREREtuEY b albls Renvet i e
repr esent egr@nad vARIdiLS poftionifeld ehedted c6inplisise 0he BV@BEHitsSWEe as i n
a state diagram Moreover, not all illustrated acts may be required
t o i npl eneftditigpthediéilogy in accordance with the clai med subject
matter. [O Jurnin j frbe I i I t hat
Toe Tl at oLUSBLL tchgﬁggﬁﬂghﬂégﬂﬁ ¥ skdhn eg‘%netg“edé’ﬁ%g?‘tggq@agtf%&%%%ggi n

W rel ess cewirting aictlonissy StiBustiagdl Akt tingtiednothMataopsdt, I0Osweidohing request
facilitate transmitting a request_fraom base station (e.g., an
enhanced N BEes SR segpeed 3&51&@5,8 thet greservge dithy é&g}n BvIeIRE
mechani sm 6 8mdRfaf 6nr%f§9§t€mﬁ Wh}%‘n@ﬁo%&%%ﬁ-tﬂe AP%@Jeix%Q%'I\f]Re'E”t , UE,

AT, or Like nechanis a wreless co nication network. T net hod

starts at BRasurshems ohetcARImkdewessacaatmanicatie sysgmestofdirgnoan aspect,

rom e M6 REPHGG SERYs B1%R BT BrriR Lo L Ruf b =
whet her t hg,ch@geiasiiefle dakitbd mbResiis 160 ne10a, Bk MP ddhaehQlifine TheiveiMRR

threshold for data rate may be predeterm ned and nay be changed based
oper at or obf tehainahfsphete aiENBrthreshald abhea8We direshobkis 8havon thbetB AT end 4P.

det er m ned. af uni si.mul ati.on.to derive the optimmdata rate
Val ve t o st SRR Ul B Hettin Rt o et e R BRSPSy Jihé
threshol d ifrdstaomire! I H0dsPedd the SRR thHRshdlB iDdctaSRAEt aftch BgnPld\anulation.
threshol d nay be provided to each LTE, when the UE registers with an

AP. The S| Mo #pecthibe dNFalirestold repispea 2 MpBimUGHhEalapot eapfablaSNRAR WO
2008/ 00308 | i a
SN ¢ nr oo Rsrreas Seidfeite Brrkfer of B SREBHSRIST, E0hBE A anbRERRNE,
to the endtlmitbresiosldivalat emy batdy3Oaicaily clidnged bil el systosi hgarORRMadydedDthe

d noves to the end an nat es.

1 SSi d h h h '
a ﬁgf\,”} e, %&%Rﬁ%bﬂtéﬁ : t LU EPRGRPICRAL] HRf @%ﬁ@?mﬂ fne
termnal t SrWMddqd chh UB] DRl ORDMEMMA! QiR h 33 Roferdiieyddidd 484 1ipn

maybe transSmtted using an existing comrunication et ween

and AP or determipedhthapeiSNR measmremént af b darminahks dbove theANIR titrbshold, then

i ndication, A nessage conprisjng. g series of bits.is sigha to the
orm nal . WSdPORIE AOS6 DD SREIPHRS RBLERgB!S Shisciceiny e s rHore
bits as thend Hgh SARI 9Rwiteh N EGH-SNO23hIMIsBiod FechRighik OFhedaP Ay @x4aimit e
met hodol ogy 400 that facilitates a switching nmechanismis

i 11 ustr at ethe ingicafta 35¢ lroadsasitmrspacgdpeeter all hee Yk withibigh SR deswit¢isor

i ol eos cOMANaarant i aRas ek hefh On B M st X el

recei ves SbiinpRésgh esiRos bidf isdidrRladitd @e tetnfini¥, (WBERESa FOHOH BF that ineiage
system according to an aspect, the AP periodically requests the SNR
from terni AAMBISILKHBRE PRI\ @S thedndisptiopda switehent , the net hod noves

[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



[ 0054] Referring back to 404, if determ ned that the SNR neasurenent
of a terWwmatosioasoadt above the SNR threshol d, then the MvbedoTEEss
to 408, wherein the AP transmits an insdication to the UE reporting a
low SNR to switch to OFDM M MO WD 2008/ 003087PCT/ US2007/ 072538 13

transm ssi on techni que.. The. AP nmay transmt .the indicatiqgn as a
br oadoast TAREHEEOR GoEiver The APTHEY TRST b iy RrtigRas b Brasdpaelmegenise

an exi sti NP ATy GRS HAR 1dd BRRMlitch % e 4Bty '&Bmmlﬂl*fbaﬁygﬁnﬁmth

swi t chi ng between LEDM SI MO and OFDMM MO, the syStemis a

functi on atheddE ogpoitingrhigh SNBi. Bpoyitching 56fwran hiERV1SaME) gnd GFDYRMIMO,
exanpl e ne hodq{l oq% 'ﬁogllt pat {aci Iti t at eff a switching nechanismis
i |1 ustrat ed™ SKEEYr PG TSR 8t HeWP RLPREICHRE swit ching request is

based on pawss] headr ggmidRgig kA ckAfifle WaehddoRiBy 300 thiSadiitales ar e

served by the AP in a wirel ess conmunications system The nethod
begi ns at Seuchingqmedmnisarisilletratedpdorarding del povhar dapest. thowwitdhinguequest

Upon recei vi e r r 5 \
504, 1 ho A Heris PR HerdtRL ERD dEbTecebitd IR IRATLRR S Pl B
PHR t hr eshglPdn a Wieel E¥siBofmatasdacibih dystekd) OMe theth®dbdpitdat 302, tAPAPTB& ISR
threshold may be predeterm ned or may be changed based operator of

t he i nfrasPevethsrdroomydaghiramibe UE. Ppan moriving tBe power headwemedat. fed
after runnij i i I - he - L S

2! o mum SR REld 20, A B0R Iy ERRA RS AR PHN ERRLA EERLARADELS
syst em st anthevetad’HlR chresioéd. Tha Paifothhesholdspkedwn tohimtl DiEeskiciRl ThalHR may
be dynam cal | anged by the system . The PHR t hreshol d y.b

pr ovi ded tﬁ“_%%‘@ﬁlh%?g%\ﬂ@ CIERRNGLoT B B¢ i pasedabspor of B inffastructure.
[ 0056] Ref efif ingipbacte PRROReshbld i 8LEFMhaesdhRinih P GnitiRoERSH LP&RA the
of a termnal is above the PHR threshold, then thé method noves to

506. O her RHRethrashadd mgirbssdtsmovesmum vdhe: efrgceptable BHRG veditedssfork thet he
PHR nmeasur epent of term nal is,above the PHR t hreshal d en at
506, the. t FAREHEY b sy P s S LTS ThnlET i Pe Mgl ey be
exanpl e splijidnhibalyt dHangddaisb by RMErhcA IR GhifiR | PhaBE Brdvidd$dtich UE,
antennas. At 508, the transmt power may be further adjusted by

appl yi ng a#tdies therdaE reeares adto-a9f4P based i nformation recei ved from

term nal . 0, AP | cul at . f At 51 he
AP transm 5053 i ndi ggﬁrrgﬁ;g c‘fﬁt% %gﬁfﬂg@m&%ﬁ%ﬁ?gﬁggp’%b@q%sy %:eﬁnetn gOfé

OFDM M MO tdimisivisssboonthe F¢iR0 ttaesholdT Hen AR methol breRssmot s0sheticndliseahé on
as a broadcast nessage to cover all the UEs with high PHR to sw.tch

or use an B¥HOCimeyE EhibGFne ard ErminarR. WithPHRenaape@ppiafiagroHpgHs PHR
For exanpl g5 (HEPERAGCIIIR thed 11508, HE hiafisin®? oBiLiS allBistEd Qgﬂgﬁgﬁ%d}et he

term nal, erein a portion of that nessage conprisi‘ng on
bits as t hentemth wsad, fonetamsesiltting By tiewsrhic hower dncon@FdivioliidD: whnesmiPHR

measurenents are hj the systemis a%l function, at an opti.npum

T 11 61 onoy SEBHS7A T g SRR Ve e he ST AL ES R 8BNYGY HRYoIHa

facil'i tat epAR SkioFb4ed [BEARRMLE RdeBled Frohlefhnlal. AtS10] APeilcabRd thelhR

nmet hod begins at 602, wherein
of each stream. At 512, the AP transmits an indication to the UE with high PHR to
switch to OFDM-MIMO transmission technique. The AP may transmit the indication as
a broadcast message to cover all the UEs with high PHR to switch or use an existing
communication link with the UE reporting high PHR. For example, a message
comprising a series of bits 1s 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



WD 2008/ 003087PCT/ US20071072538 14 the nethod nonitors the reference
si gnal ( MB)2008/08808bmMuni cati on system At 604, the powarCiiesderorniss
(PHR) data is calculated using the R&4l evel. At 606, the LFDM PAR
back-off information is determ ned. At 608, transmt the PHR data and
LFDM PAR back-off. i nfor tlo to AP. Since, the PHR threshold v Iue
s Known t BeHBiROd BRBION e grersnce sianal g Syl 2 FUBRERCAGR Ya@ 61 1ibe

OFDM M MO faa@a%&%bmpmg hiRiaqy @aleaiat%wuglﬁgtﬁ&zg@% M Wby thanBBVE BARN

technique If recelived an i'ndication from According to an aspect,
at 610, t hbaokesthodometionns detgrmiificd Weé 60 Rransinii¢éhd BHRlotacind LHR PAR

t hreshol d., The det.erm nati LS f i ther, by chec

cal cul at edbﬁﬁﬁgﬁfﬂgﬁéﬂgﬁ%g‘? ?W@gWHﬁg?ﬁl?ﬁlﬁ vpe X“H@@ “ﬁa%gﬂleﬁl

i ndi cat i onadEoE] e WH frairifle G AP siftdl 1@ OFDMINM IO nkRabioR R hH R 8r
i s above the threshold and a request to switch transm ssion

t echni que. sWitchetQFIMAMIMhaensprRiapaeehnique ihmsoied Meindigmtion freBthd
th t hod . 2 t
trane oo Al S b deet Al s S ELOHRES L IR el BE S B0t a ey

and term nﬂt@holdﬂl‘hedmbﬁ@nat&in 16 pérforinted elil’ﬁéﬂmdolﬁblaﬁg shelal ot édFENR Ma MO

transm ssi on techni (i w t ched techni ques). [0058 Referring
back to 61852115 tget ﬁhrﬁﬂ@ict praahoglsine PRROGEMIRS TPes VrdtTiom COPRBISPIgRN

threshol d, ;

t he currentntdtﬂ"r?i g%%%ﬁggﬁgnmﬁl \Flilﬁ(avuetetﬁ? %E@l%ﬁ?@%&ﬂ %t tgeé ?ﬁngﬁ&{
starts usi teghﬂﬁﬁ\/llﬁlld\:@nﬁnaiﬁm B3R oalut écdtoive tie RHR ﬂlreﬁmid, tt:lhaetdethod moves
t echni ques i ne erl eav is also a l.ow P Rsst

is close &y@é 15 gﬁEF @%fftﬂa etiréentfrﬁ%mwg%%tfc gu FQ%BM%%
SI MO | FDM {1 RsdthSEbe &otveézimhg&?d arﬁatteﬁﬁmt%g Oth%lsréeﬁmq me\ﬁ?e?hacpstme
end and term nates. [00591Turning to Fig. 7, an exarrp e met hodol ogy

700 that fwsing OFENEMBOdrmenissing tethnaue fte swischddltedinigaesd. Accor di ng

to an aspe t bl ogk,. 702 h requ S a rat.e to AP.
wror conefiinssfi O oRsiy bk %o FRL ko oRh Ry BARY - EUS shCue pre
the requesPEH tHakRoll Sthabdéenahddnesdiab @1 6.t A 18P fmermReY a5k e t 0
switch to OFDMM MO transni ssi on node. At, bl ock 704, the net hod

recei ves aWansmissal icemiqueomQRRMABINVG, §uwntamethod §ﬁ‘dﬁ§; UEIMDM@IMO
transm ssi ng%s%rﬁg{ﬂ‘l t%gl%ncrlm[?f@gano ed %cﬂfﬁa&essg %%ﬁceu&t FISEI ﬁ 138

condi ti ons er reque Or s W T o usi
OF DM MLMO. PE\R%@&@whtdh}gsbbseﬁounmd anarexspen)| & metth@d@tm»mwaﬁ hﬁhg
facilitates calculatln and transmtting SNR infoiillation mechani sm

is illustratdi:] B?é\é&am%m%te&hma%&tbwaﬁe Biegegthesymovesia thasgndgad

periodi cal |yQfatddpon a request from AP, cal cul ates SNR i nformation.

At bl ock 804, the method transmts the SNR information to AP and

wai ts for HOSBEponseTuépeiodigd, an ckireplv alaticodofogty V@0 SR ficilitatesat i on,

at block 896%1168&1?15 da’&@atzeozg 1 (ugtggi:eo E%ﬂd?nsgagoayagg&?%§ bllogk 702, the method
requests a data rate to AP. After requesting the data rate, the method waits for a
response. If the requested data is above a threshold, the AP may request the UE to
switch to OFDM-MIMQO transmission mode. At, block 704, the method receives an
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



met hod receives an indication fromthe AP to switch to using

O-DM M MW@ e@wmsdoessi on t echni que. Dependi ng on rul es sercmpsiood7hsssUE
or other conditions, the LIE may nakesanother request or switch to
usi ng OFDM M MO. [ 0061] Fi gs 10 and 11 respectively present a

compari son bﬁlt?\geen M MO, and M MO LFDM wi t h i deal channel

esti mat i on™M§H@drecsiyes pn & ‘Ff’élﬁﬁ Oﬂégﬁlﬁ%ﬁ%‘ﬂtmﬁ‘éyf%@%m@‘{iwl}’fﬂere is
significan SPRPRY TENR u

evi nce LFDJIE\I}IEII%%}1 ér nancelélli&ngB:per hﬁ%@gﬁ %:%%/I perfott)}}ér?n?l§1lgde1{1(a(“inrslsdhlteSUE
si gni fi canmagapke another olysast almwmxhrtohmeg(imw MBWecti ve channel s at

hi gh SNR. Fig. .11 i an exenpl ary access. teym nal 0
AR {1 IR BN i MR it Wi KB o MU VL R (e S
Wi th one ODFIN Snd@SARKD $FDM GEESdLACHMR] eslitifof MPFaESR RafiRE el ver

1102 (e.g., an antenna) that receives a signal and perforns typical
actions onegtignagion, febpectvey. H‘rqmlsm&isﬁcadbgmnowpmrg OEDM andtIl:iéDM at high

Corvi oo scnaBuraeaar rgoee FEPEBSEYBbpt S aest s iR BIORBE B ocks

of atr ansg&mtr@ﬂc@éﬂdac@gaxﬁeamgap 0kh betoseived Bre GREAS! slcb it chabhd kt
of downlin resour ces with a block of uplink resources for providing

f eedback i hEBrSREY-i on as described herein, or the like. Receiver 1102
can conpri denod r oIs
and provi dLtSBkm to ey DdsdeinFyBho RIS EHIRLT 10BHEL KEhpH

can be a pfeedeskas coatinarbtchstretamnas,)iz ba@rdante i tono or fx@ﬁfeas]be@{s bl%ccess
receiver 1102 agd/or generating, i nformation for transm ssion, by a

transni t t efermngh ! Rypmursang 1peiver bilRde8r 2n ppgnealihalgecyivss éé@%]oar“d

t hat contr I or
L or ocessof TRty b IR ATRRN TH-S, g B 60 S ST e g SOEd
gener at es sighadr Satdibenllyoreceivankifizssin also bgcetweansmitd ehedild Befirmglservices
controls one or re co s .of .access, t.er

nal. 1100.
Addi t i onal PRPOTIPISE S8BT O 06 WSO oF ACATS TSR FURAlGRELTh 2 schedule
i nterpreti pgrdatedd Blbak bpdbv@fhnk%gom‘ce@whcmm '1(;!1% Qéébﬁr%s fo?ﬁﬁivycﬁﬁ’g
by receiver 1102, identifying un-received downlink bl ock
gener at i ngfeadb@édb@anatm@a@ecnb@d dflhreas oathsi 1th¢ayb’~60%lp@‘rld@2 |can eomprlse a
signal suc

Fuoetl on S Bertiaadaee | A AA8 e Bho D Sl Bl AP BB 88 1

of uplink pRselbLERS fasewdsgibh beebcbebel 106 063 Neasss dedicieaal 1100
can additionally corrprl se mam)[é% 1108 that is operatively coupled to
B

processor EdFRhHRQRHORERFelEs bE repgivar { D edior geserpiingigformatien fasd,
d the | t t
and the 11 enooHR ¥ 4 08T PlRY %ddﬂfo%g{ff}naé&{gﬁgg@ fl%éeganl% adl%@ésgak

resource sc g,” protocols for eva oregol n

protocol s fiar conth@is dricyir Rghre W 2EHBIsAF A0EEPETMIISL OO, @HtﬂE&BprbGessor that
un-recei ved ortllgns of atra iﬂr;ssmn for determ ning an L.
i ndeci pher HHIF FHARRAUOSITBIeIV 0By reqcAvrs il V4-igqBerates Suemmadion fpsiEangmision

an access Qﬁh%mmﬁ&dl 1t1%eaddé$) tro%%‘ﬂ@%} t)rIo dé'\% dripdhEnRPh Es‘ét{ex?ﬂig%lhﬂt@ﬂ.t he

data store (e.g., nenory escr erein can
vol atile néddmpnaity, mmwssloaﬂi%ecmmlye IneuCRns fmahimdneetbrgtdnm@llmohloé

d | at,i| f illustrati i mitat
nonvol at 11 BB ORE ok RSP ResheOY (- aaor 2 ReRR ngrsgescHs
ROM ( PROV) dox@hlﬂﬁ&ﬁlb&@bf ge&&amrg@rm@aﬂa@k RMaLERRIM s 2 SRS, rabﬁ't%bﬁé/te to

erasabl e PROM (E RO\/p, or flash nmenory. Volatile nenory can i nclude

r andom ac cégsal Feptowy TecRARY | blcmh ot hlogks, or fos avlyaing alhagelhetionesielermdy

foill | abl
forms. suchiaerrdpurele B our iy 2 AR et ooy TR hous
DRAM ( SDRAM0s3HoUDI eAd@dsaterrmhfal Smﬁédn(alaﬁlﬁoﬁam&n &8 haesq 1 50RNM is
(ESDRAM), Synchlink DRAM ( and direct Ranbus RAM (DRRAM) . The

memory 110813%?t“teﬁécwkﬁdéeﬁarw§aoé Ot thettrawasotieslatarto ba gapsruiged,

received, and the like. Memory 1108 may store information related to downlink

resource scheduling, protocols for evaluating the foregoing, protocols for identifying



[ 0065] Recei ver 1102 is further operatively coupled to nultiplex

ant enna WdGooghedosTan recei ve a schedul ed correl ati on bEtmes0000v7es38"
nore additional blocks of downlink trgansm ssion resources and a bl ock
of uplink transm ssion resources (e.g., to facilitate providing

mul ti pl e NACK or ACK nessages in a bitmap response). A nultiplex |
processor YABECESA PPHONE AR Hanypmesionfey detasmaning apindgeinherable sgpaeision,
nmessage th 1 -1 .ngdl i:ng whet her a
first downli ﬁhgﬁ%@?%ﬁd%%%?%%aﬁﬁm%%%@%'rl%gg' downl i nk

bl ocks are[(¢dEi ved Hmwillberppered, thavier das sthreglee., updnork 14 88)adesathed

Further, a cal culation processor 1112 can r.eceive a feedbac
D Obabi 1 1 ¢ JF D D RO BEME T e DU TG Y SO 20 BN R ¢ hat

a feedbackyhBsRade nbsvdMiOY LB PYBIGHETS il‘hf%&ﬂfiélﬁ|an&ﬁ9ﬂimﬁa?ioﬁg§c§igvbféﬁfje

herein, if the block of downlink tranSm ssion resources, or
associ at edmeheregin ihcluisread onlyevenoydR O3k prddraminklle ROMHPROMBRbI | ity

function can _he | oyed t i rferen i f .1 pl .ces

are reportft &mf:%lgfnig)rag%gn%alb%@%m(ﬂﬁfﬁ’ Tl%%%"’](he Ceg@sgﬁl‘éﬁé@%&ﬁ&%ﬁ%%, ot
still furtfgsh eeapri Sesatde MRAIrAt indlilid radmackéssedry erRAMY LI Ghichat
transmts the signal to, for instance, a base station, an access

poi nt, anotdigps edeaslcacke memarty. By wenof dlusigeion and met limjtatio §AM is

depicted a i it ]

appr oci at e TRaE  FERETSE LR DA RO GRART sl D bR AR BRA.
may be par fymhropoacBRIM (IDREMY, deubit diie Fato SDRIAM €BDHR SDRAG), ShiQiBd
[0067]Fig. 12 is an illustration of a sistem 1200 that_facilitates

provi sikon oPRAM (B3 RAM), §_ﬁ’@:@ﬂ% QRAM A riget B BwML TE
net wor k. SKRA f%&eéﬁe{fﬂ%@%ﬁﬁs oWRe%?@@ét%?%@%Ztﬁ’ﬁ {07 iQtEﬁ%%litS” a

base stati cess poin a recelver t hat
recei ves stcgnalisesyvithowdrbeogdinitednor theseodnidlaay deher sesble2Qphestdimoungiry a

plurality cei ve_anten 1206, and a transmitter 1222 that
Pranom 5 {looShe o_neR89elYff6ﬂi@ﬁﬁ%ﬂ@e@m&a@@mﬁeémlaaéw?eé AHIAR i 10
antenna 1203 cJRae&dived schédfle®8hrdl SER Betwid BRI PD 1 ddi05N SlBkyS
antennas 1206 and can further conprise a signal recipient (not shown)

t hat recei ¢esnlinkipamissipatrasouedeaeedia bchof uplirkicaismisdionrresources (e.g., to

i ndeci pher ghl.e_dat a.packet.. i.tlonal recei.ver,.1210 i s

oper at | vel JFouEREBIiERE ifbip 6 A ARG el SES W Rk R et e &

recei ved i Au@iHi® h0bessdeimDd ehalRthdsW@tisdigit BiranivwB Rtk RYdFcRHREQSSOr
1214 that is coupled to a nenorg 1216 that stores information rel ated

to corr el athiahproisies Ak ASKdORIMIK mRsseas Bdiceng whetber aifivsgdetymlink Wock and
Cranmi ¢t oot Sht SLALOMT(d MRy RS GRG0l o e

base st ati singlemptinis hawng., Fadith or caddiyatdhyescessortiabl ean lbavamtdedback
ng.the various actions and functions set forth

related to perform L1ons N¢ .
her ei n. [ OBEBFPHGCEadiN, Vhapin Gefpcbnpr mEEdpITekrbiY dhnt adaiondt mesage is
processor é@é«ﬁiegh}gltagc Ste g%g\m(lfbngs BQLFiBAAr R, #Hd IGuASE AbWnGaRL ! On

peri od bet a transm ssion resources and a bl ock
of uplink tremnessgsicenreassaudatesssdéoated tirmmdwitls asiot oecebredadpasfically, such

service. Additi]. | y, assqciation processor 1218 can f.urther
sohedul e avogrYBRaET o HRpRE NG e et dar ISl sy are
upl i nk trafb?mtﬁ%ilgg dhRSRHIERSodN the block of downlink transm ssion
resources, to enable receipt of a plurality of feedback nessages for

t he downl i H6pksour cAccess teaminad 1i190 stdl fuethen doversembepddatof é dbbacke

nmessages r ted t e.downlink resource cap be determ ned. i
Vor cover , el 110k M SRTub e SRR Be FRRafE « W CHTIAN &t pesqes point
between a phohietlabéess RimiHagcksmefe dperd) bich A HHbAFS idpsEEORs FRSOihHeRs RAE
an uplink transm ssion resource for a nulticast or broadcast service,
such that Hedrefgper i ¥omals thbs erraeristed fiahsiandl gewsaiek | hidsadgediegiar

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



[ 0069] Associ ation processor 1218 can be coupled to a cal cul ation
processomwQ2@B/003981 generates a probability factor, whiptI/gsee01emsIs a
| i kel i hood that a term nal device w it provi de the feedback nessage.
The probability factor can be enployed by base station 1202 to reduce

f eedback i nterferenc romnultiple t r m.nal devi Addi ti onal |
cal cul at i of 5%%%%&5 ﬁé@@ E%Pﬁssgfg’h‘é DOV BERSRIVFR, A0 it TegeaNss mepe il
by base st ahiitheldQdork Hﬂ)ﬁaﬂ@ﬁ@mb&dﬂ%@tﬂ%oﬁ Sﬁ?ﬁﬁ‘aiﬁﬂc/ ofrdRbiVE BhtehdasAD06, and

term nal devices a partl cul ar up i nk SSlI oh resource to use I n
submi t t i ngadrahgeitbatiR2tbsidrmpenitTvethh as¢1 orf wnctihole dwlocaﬂmmthmgh lae

based at Least .in ,part n_acc cl ass .of ch tern na

2006 00505 et KBt 1985 BecdaS IaTp Gt REeiRG it GrbcioR Ho ferivy gpionnas
identity, apod &endantiirtiedh cBmBHYA Giendllrbdi n%éﬁai(nbb'she%mfaﬁfeew@é foBDACE Bata
or bl ock-specific information, or a conbination thereof

[ 0070] Addi tdlepdta an urcesceiybder vAcqiphsreie deta packet. cafdifenallyupsiceiden 1214 is
t
oL ng, P 8EESSRly FEPp kAN MBI 19 B PG B R Rifyrmation.

resour ces. DeafodulgidagaRolsiate alzee by afproewsoriink4 thatizeeusisd @ memory
resources is cougl ed with nultiple uplink transm ssion resources

(e.g., by a3kotphitomshiipabionsplated 1‘8001“5?%3%7@31&%1%@6‘1 Hesvlénk repapscasy
nore feedb he
ownl 1 k. 1 ESATEE SRR SRTePRMl AR AL hohBRTALA kNPl Bl T,
what f eedbaeksnitiss ag@secivadesqontbile deviee(dpldtki(oka bisparkte bak stfmcma(not
indicate a retr ssion priority for that downlink hlock. . .
Fur t her mor ého"t’rﬁg gt f O‘B%o%‘été‘l%]ﬁ anrﬁfﬁﬁfiﬁ“’@e{ﬁla@déﬁpeﬂg ﬁ“‘ various actions
retransm t th DemEkbds ot RrfdlReks of downlink transm ssion resources
based at least in part on the nunber of received feedback nessages

rel ated tolHW8h bl ocRraskssdowdl4 inKurthea nsuriledioom asssmitonesocessor 1218 that
[0071]Referr w to Fi down al access, pai nt 05
e ranor ¢ crsgodly & ookt ditmeShoToti asloe pEbisRE § Bsao gotimt

I Nt er| eavegandidsifPdb@teSandar bISHSRIpLFRBANsrhikAb I Go8BEAoRR thuliYi dles
nodul ati on synbols ("data synbol s"). A synbol nodul at or 1315 recei ves
and procesbEgdedsesaaca éﬁ%@ﬂ%@aﬁ%ﬁo@ml@t poyeasel K 1&ran prther gdisdule a

st ream of I t i
synbol s ang&gggt\ﬁnd%és%\wg%n@n%t% rIrlg ?ra g‘%ﬁ?ﬁl f% éoergﬁ% lﬁ(ﬁﬁlﬁ%mlfglﬁg r‘%IC—_MC S an

transmt sylisbckaidobaliak dahanisyion tdsouBe) td efabRyatapt ofarpl@aktygial

val ue of zero, The pilot symbols may be sent continuously in each
symbol per f&g° achfee%?geétfo s%%wgh%wswcq rattEssel, aclatise gumber of

mul ti pl exe ,
e di vi ot Sen Tt g e AL EbisP LA CHbThett ol v
(FDVM, or essdeiatiowpicessoni1tficah sxedulcGRidrelaftion BR{wENT R ph3 2ty o€ bkickest

and convert,s tﬁ@f st r eam of 3/rrbol S |nto ne or .nore anal og signals
and furt hefo¥8 trRRsHUSSIqR 168 ur‘éFr“rﬁP?ﬁPéE TRRSEYSSIONARIP WG B At icast or

upconvert s )y daigasefal g, s%blgfh@{ §mh@leg)%’r?aﬁﬁﬁﬁu@ed%\fmh'a@ged%hcgﬂﬁlassﬁ%@ dabl e
for transm ssion over t e W rel ess channel The downl i nk S| gna

t hen transdicatel ACKr eugACEnnEnmetion for 3x6plumlitshed eskyiof dbwnlink
term nal %r an ant enna 1335 receives the downlink signal and
provides a ?8%'%1?%8121 eé?"érﬁ%ﬁ to a receiver unit (RCVR) 1340. Receiver

unit 1340 ¢@yditi ons Algodiationfprddegios ,121387&111 Bd ®%plednsla tile@URACYrocessor
domnconverts% t he received signal and digitizes the conditioned

signal to dBiGihat senepatess prabayhiydhctere @ndimit Blikelhead that atesinghd
d A
sttt on CCauhERY Blgyft (Y PR 5Ol AREBRRaL A Aclol o IO ved by

response edghien@itidn 1202 to reduce feedback interference from multiple terminal devices.

Additionally, calculation processor 1220 can generate a hash function transmitted by
base station 1202 that can indicate to each of a plurality of terminal devices a particular
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



WO 2008/ 003087PCT/ US2007/ 072538 19 for the downlink from processor

1350, peMW@rM98/08MBA denodul ati on on the recei ved data sSBGHHG$2801 72538
obtain data synbol estimates (which age estimates of the transmtted
data synbol s), and provides the data synbol estimates to an RX data

processor 1355, i.ch. d dulates (i.e.,, synmbal demaps)., .
i nt o | eafodcs: AEPIRAGHBETTHE! GRrays FHGRIESE b o e tie<Hierash tppinal
transm t t edetiéc@bf biocklapRificTRErREASE D3 b REmBIhaB¥ T RRcofenDdul at or 1345
and RX data processor 1355 is conplenentary to the processing by

synbol nodf0d0br 1318dditignatly, dalcelaieropeseeer 120@an be spuded toal springt

access poi 5 73 the uplin TX.da rocessor 13

o ocossny Poshiirrag tlihiNebhEingl e S LA A8 RS RE ke 5,
1365 r ecei HeDleukdbiyvhiipk eX@mitden fadidcsy FaplStantd, if Pbloblt oSy k.
perfornms nodul ati on, and provides a streamof synbols. Atransmtter

uni t 1370 HRSNIFsQIBieiasCeig cobdersl suitipde Bplinkdmnemissipaetograes (e.g., by

Po the aconsdtaiyBtaRe raflsiitsrtoellaBT (b g Ay AR FER At divbe
si gnal frorect®edrbnabsekBBionilf02 &rehydulvilinktirbuant dhraottdgpravessor 1221

processed by receiver,_unjt 1375 to obtain sanples. A synbol )
denodul at oFanltgerG?CtrﬁQ?HBFYOYY@%@%E‘W%%WS@QHSW% Qe deenpipk blogkgvhich

pi | ot Synb‘?insin@ﬂﬁlteqa}%ﬁ‘arﬁ%gﬁ c}g‘lﬁgﬁﬁ?&r‘?ﬁaﬁfd@@vnﬁﬂ?bﬁeﬂ(.i PRARPmMB, %Lsgrting

processor 1385 processes synbol estimates to recover t
traffi c dap@cessankidltcardldotbatercen mahnsh88ig niulppleddskent dSadlinker f or ns

channel estimat.ion for each tive termn trapnsm.ttin nth
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uplink on {Reafed @RRRACHIHE oS SNRAVIIRL IraBimRbibRTesstRBANDS, where the
pil ot subband sets may be interlaced. [0075] Processors 1390 and 1350

di rect (e.071kont r oRefewdg niivn tix Big. Kawagalovaliok)at gpeasaipdion] H5, ateewet

poi nt 1305 er m nal 0, respectivel y. Respective,prqcessors
1390 and- 1660 SRPREA et el RS Bl dies e RS thafe BROTERSEE,
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perform conputations to derive frequency and I npul se response
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multiple termnals can transm't ur y on I'n or such a
system t heymbdioandprbbrindthenpy aiensiétee dnia ((MMFRYi182@r Bavh ttaagmitzginbol

The channel estination. techniques be u ecl i n_cases, where the

pi | ot s ub b B SRt ROl driphsT A e H%P‘i’%f%fﬁ%r“éh?wgmﬁ& ols may
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woul d be desirable to taln frequency diversity for each t
The t echni desordmsléipidzed (FieMe| arthogynd reimepice wensied mwtiplered ¢OF Divda fime

F le,.th t echni be i.npl ed i .
cof tuarer MSOCRRRRER bR PSR el (R et ds diggion
whi ch may pgidigiciacpmpal og, or both digital and analog, the WO

2008/ 003087PC1/ US2007/ 072538 )
[06072] TMTR 1320 receives and converts the stream of symbols into one or

more analog signals and further conditions (e.g., amplifies, filters, and frequency
upconverts) the analog signals to generate a downlink signal suitable for transmission
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



20 processing units used for channel estimation may be inpl enented

wi t hi n oNeO H08K#4087 appl i cati on specific integrated cir GTESQIBIICSS,
digital signal processors (DSPs), digé¢tal signal processing devices
(DSPDs), programmabl e | ogic devices (PLDs), field programmabl e gate

arrays (FP , «praoc ors, cont | er m cro:contraller .
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i npl enent at’i on can be through nodul es (e.g., procedures, functions,

and so on) syoreals)pard wevidehide datgsymbakestiaeitasitdp e Rifedasd procayser 556t which
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i npl enented 1 n soft m ddl eware or m crocode, program

code or cotenssegeramitsl370esn neesrvdseind porceskes theastnaam loif Rpmbaa thagynerate an

e oeonr o SR BT oA 28R B g SR o BERLERET
subrout i nejpog4rodul eat acce®f forad BOPAGK afnk Agdl &S teBhin@NY330q8RIcBREA B
of instructions, data structures, or programstatenents. A code

segrment mathelsateapy pPEdandraerssdidry agedveramield’S ¢ obiainmampinse Actyithel t

by passing i Vi i.nf or i 5 nts,. r rs,
of Tomory Sl RO o o6 AP bRDe AR Bav QRGP I AR, S0
may be pasgad sythbslwatitewds farthé plikmAd RN dasd rgcaiyt 1985 padtkseiErnta

i ncl udi ng nenpry shari ng, message Eassi ng, token passi ncl; net wor k
transmi ssi Snbdesimptoptpgperyier tedpitioasta rnssnigas Ry g@mm,l #3{ A processor

techni ques lﬂﬁ)sulﬁerrfo?ﬁg chégl &tiﬁﬁ}’ioﬁ? Bor' P % tt&ﬂlirimg tél}a?m&ﬁge&l &E uftink.

pr ocedur es, ctions, and so on) that perform unct 1ons
descri bed Nairlgplo terfivelsmby warnsenic pidlgconayrehdy sh tlieehlink ofether yespattivs
and execut ed, by

The pr oces OTEmH SE PEP LR tsnih M BP e auBt Suo PR RIHL BB Betthn b

comuni cat {gigky Coupbgflcdsarst OORAPTSSP@LecY [ Ao V@I BY SoSRARE:, APinhse, erc.)
known in the art. WD 2008/ 003087PCT/ US2007/072538 21 [ 0080] Referri ng

now t o Fi gopddtionatayeisepoinit 0805t dndtterbrindl | 138G trespeatiwly. t Réspagiiverrdreniosim

inawrel co ication is ill.ystrated. .System 140 i ncl ude a
modul & 1405 To BRIcgh Ry SRor R eGP SN (iR BTV ReOH GTE ™ RGFET 1

the first s&les@hd UfthOPRRELOR BOIRLH IB5Uca didd Sdifovial damputitibRdiel Rritd 04
for determining if the first value is above a threshold and a nodul e

1406 for t FrafeapCy enhunRisa ieenoase essimates feudhe aplinoandsdayipliaks fepractively.

the.t hr oshET0T Nodul bor 4 PHSTTHERET B & DML SroA EOMACERYR

devi ce andempymbRiptoiephi@distcen een@iiy coedib@lylddfe uplink. For such a system, the
pilot subbands may be shared among different terminals, The channel estimation
techniques may be used in cases where the pilot subbands for each terminal span the
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 thereof. For a

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



[0081] Referring now to Fig. 15, a system 1500 that facilitates a

SW t chi n§voreREarit8m in a wirel ess conmmuni cation is il | UNITBS2000/072538
System 1500 may i nclude a nodule 15020 for cal cul ating avail abl e power
headr oom (PHR) val ue using the reference signal |evel. A nodule 1504

for transmtting the PHR value. A nodule 1506.for receiving an
i e onPgeSlletBis b e sy SRR REY DS MARMESES i BCRI QIO

a nmodul e 1508ich@dn Hukitic MitBgated bt it L SSbQBrst i
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coupl ed to_nenor dule 15 0082] Referrin ow t.0 Fi 6, a
aysb em 1608 ERREEE it Forp PR AN ey neRREp T frostetip Bfss
conmuni cat hmpfmcésbdm,sdtn@te@sétro&é&mﬁﬂuas@ggdrf@geﬂf@ﬁi e @it ioREEd serifk02
for transmtting a data rate val ue request. nodul e 1604 for

recei vi ng B#Feinneli £eamlipatian therelc With solvarg, orbwhmtab ceabs thresgion

techni aue. ReuSs B hBeRS, hatioh Mol L B iRl iR A aah
devi ce andheraiy. Hecoftphredoties menbe ytored du hembe Bnit pRDEILiRed by theng now

to Fig. 17, a sy:stgm 1700 . that facilitates a switching nmechanismin a
wirel ess cBiRRERPEderdad £330 | ustrat ed. System 1700 may incl ude a

nodul e 170 cal cyl:at. i j i qmlfgj;- . A
nodul e 170@ 0?2]; tran}grlng’j‘ﬁotﬂié%lgﬁ%%{eb%glﬁ%&\t/}gb?dtfé&t%@é%ﬁfﬁde Bé?a#g)%ul e for
recei vi ng amplemechitedin lomdware sseiftwae, fomusia) gui GHBNaY] Wdrocoansoriangi on

t echni que and .a npdul e 1708 for,switching to OFDMM MO transm ssi on
techni aue. EiiriR Hebol 175 My Ak TH I LB o OGRS E Bl e PE
devi ce andinﬁ{ﬁh’m@xﬁe&ﬁ&tﬁlnec%etd? mga@d%caﬁ@wL&cﬁ%lﬁegﬂa%&‘ﬂﬂcmm_@g), Gg%%l

descri bed above includes exanpl es ‘'of one or nore aspects. It is,
course, nosigpdPsidsbsers @Shss cligitad siguad pyocseneisratsis DEBRB), nevgronmalfle

i or oment | BsASLRL AT R aRlerBHBR B SRRIO R Wb smayotin

recogni ze fab-contiylldrs) mtib®prozegbl athiePslscteml RafsMdtighdPRDeRbmi @d ous
aspects are possible, Accordingly, the described aspects are WO

2008/ 00308pEtPnISiEaraThed horsty op 2 combimaterthersoénbr ace al | such
torat 4r \ v Lo i
o e LonogBRd 1L ORHCR I SLAAELELIARBIA R bbb i, ©COPe

"i ncl udes" mickileig®d of mibdiiel progenteideidr eddedegaichp] theymay btRered @iars,
such termis i.nteegg%g?to be inclusive in a manner simlar to the term

"conpri si nGRCHECYEERRYIE CRE™ SPEh 157 HPIBLFABDIMER BpolrEmeasmaY
transi ti onalaegid Jrbcuf, @' fction, a subprogram, a program, a routine, a subroutine, a

module, a software package, a class, or any combination of instructions, data structures,

or program statements. A code segment may 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, efc. may be passed,
forwarded, or transmitted using any suitable means including memory sharing, message
passing, token passing, network transmission, etc.

[0079] For a software implementation, the techniques described herein may be
implemented with modules (e.g., procedures, 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.



23 CLAIMS 1. A nethod for a wirel ess conmunication network,

conpri si YO 2008M8308Y ng a set of data information, wherei PCT/I8208B072648
data information conprises a val ue; determ ning when the value is
above a threshold; and transmtting an indication to switch to

using a fi ransm_.ssi on technigue froma ond transn ssion
tech%i que 3@@:‘?5 t he \%ﬁf?é“’é&‘&‘é’é&kﬁhi‘_"tafﬁyé@ﬂbf@fé tg@ﬁé?cé]iﬁﬁteﬁ ASWitARES hol d
I s dynam cg{ebNargsth &Pl WHBRE dRRRuRiBSRINVS 'ﬂﬁlsfr%d.s §§'St&f1,1qgﬁ§ fhay incBiI\%e g

information, the second transnission technique conprises a LF MO
t ransm ssi ewdnlscHAR duereemvng hdirstisesef dateainfwingtion rwheedh tiedirst seoafpr i ses

an OFDM M transmnissi.on t nique, 2. T t hod as. cl.aj in .

claimt 1 UPemeRORhEPI SR T el Agr e R ot R m il iy vt i
Di screte Fabdeal thisRs18 bad Bn{ddale) 1408862 drRfhitting an T¥ecaiBh ROy idsh 16 h&hgﬁd
inclaiml, further conprising transmtting an indication to switc

to using tHestsepwsnigsion eabmiusitdatcrmigg thpt érathervalures gboveshe Sresbold.
above the d%?e@‘ihﬁz-.m&é Igﬁﬁ ?Ej&%%gso?éﬁ% ﬁéi}g%%\}bﬁfg c}_le%i g@gﬁ?ag\ég%%rgﬁhlgg to

the second transni ssion te S |
above the tlereshalodule 1808 The nethod as clained in claim1, wherein,

t he determ ni ng when _t he value is above the threshol d, conprises
n

determi ni néPWhen a sRgiatng v é Kie 12 wysieonrPOvhat fesiliateapswching
T e L S T
claim 1, whedelen,502étramaivubiting avditabld frever dkbatroora (BHBY ealtbesihy tiesbekdhce
Co . SEhTT DB e ot Tl SRk bl BT
the val ue {Jdomify dBhBicRfdn toWRRER kO udiREay BFIRIMIMO Gra @hRsibRtRhnique and
requested by the term nal.
a module 1508 for switching to the OFDM-MIMO transmission technique if determined
that the PHR value is above a threshold. Modules 1502-1508 may be a processor or any
electronic device and may be coupled to memory module 1510.
[0082] Referring now to Fig. 16, a system 1600 that facilitates a switching
mechanism in a wireless communication is illustrated. System 1600 may include a
module 1602 for transmitting a data rate value request. A module 1604 for receiving an
indication to switch to using OFDM-MIMO transmission technique and a module 1606
for switching to OFDM-MIMO transmission technique. Modules 1602-1606 may be a
processor or any electronic device and may be coupled to memory module 1608.
[0083] Referring now to Fig. 17, a system 1700 that facilitates a switching
mechanism in a wireless communication is illustrated. System 1700 may include a
module 1702 for calculating signal to noise ratio (SNR) value. A module 1704 for
transmitting the SNR value. A module 1706 module for receiving an indication to
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



24 9. The nethod as clained in claim?7, further conprising,

det er mi niYfY2RBEMBBhe terni nal requesting the data rate REI/USAMNHOTRFRE
OFDM M MO transm ssion technique pridt to the transmtting the
indication. 10. The nethod as clainmed in claiml, wherein,
determnin en. the val i bove the threshol d, conpprise (s
ot or mi i e GRER & IFRRHES A sich OGP bARA YRR 5 vaB (R f ol within the
threshol d. scbpg offichpgeried ¢laahireBurtiRigbl 19 the extbat thitehe £AAPTHCRIARE. is
splitting power anong transnt antennas when the PHR val ue is above

t he t hr eshised;in gilerdlag daipitadidescriptigna theplaimes sugh stimgs indendepitd be t o
h oS T ce ST ) o i GLal .20,
furthor - comghble i BGAL Sitar s ERE -PRABRINE O ARk s BB

appar at us ohet abp®yedaga winisgicnabwoeenmardldat i on network, conpri sing:
means for receiving a set of data information, wherein the set of

information conprises a val ue; means for determ ning when the
val ue i s above a threshold dynam cally established when the set of
data information is received; and means for transmtting an

indication to switch to using a first transm ssion technique froma
second transm ssion techni que when the value is greater than the

t hreshol d, wherein the first transm ssion technique is OFDM M MO and
t he second transm ssion technique is LFDMSI MO. H. The apparatus as
clainmed in 13, further conprising neans for switching to OFDM M MO,
by bypassing Discrete Fourier Transform (DFT) operation. 15. The
apparatus as clained in claim13, further conprising transmtting an
indication to switch to using the second transm ssion techni que when
the value is not above the threshold. 16. The apparatus as cl ai ned
in claim13, wherein the neans for transmtting further conprises
nmeans for using the second transm ssion techni que when the value is
not above the threshol d.



25 17. The apparatus as clainmed in claim 13, wherein, the neans for
determ ni ng when the value is above the threshold, conprises neans
for determning when a signal to noise ratio (SNR) val ue is above the
threshold. 18. The apparatus as clai@dgd in claim17, further
conprising, neans for measuring the SNR value of a termnal. 19. The
apparatus as clainmed in claim13, wherein, neans for determ ni ng when
the value is above the threshold, compinvses neans for determ ning
when a data rate value is above the threshold 20. The apparatus as
claimed in claim119, further conprising, neans for receiving the

first val ue A KML@ fdr@r ks codfhRhflod Newbik &dmpaie is the data rate
requested by the termnal. 21. The apparatus as clained in claim19,

further conpidewilteg seirpbdsa indermadpmrytierdinthewdier detadnfoanatianglomprises a value;
requesting . ' i ( , transm ssi on

t echni que p%?§¥g$%%fﬂ§%ﬁ¥%ﬁgﬁf%Egﬁgnﬁﬁég$%%¥%gfion. The
appar at us asragdnaittimgdiniindicdtainm $Qitchwbersiai n firsreansnisson cehidgme omg sedvad

t he val ue is .above the threshold, co i ses ans for, determning
when a “EBE{BIFS‘%E?HW%W%W § Vilaf g @éﬁf@wh&ﬁeﬁﬁwﬁéwﬁa@ﬂéﬁ The
appar atdyfarfical®y) @tdbBshedMipeh dcBivAdy thé it bhedta GRRBIatiSh NBe second tral¥B@Ronf OF
splitting power anong transmt antennas when the PHR val ue i s above

t he t hri@edR@Mel comapicperd &h B M-I MOalrangminsiongechnidue and the Sirgfranaieiisien ieetmque
prior tcglnbfl?e@sdmdﬁﬂl\quh\qg A GaLh ?ﬁﬂhnique.

2. The method as claimed in claim 1, further comprising switching to OFDM-MIMO by

bypassing a Discrete Fourier Transform (DFT) operation.

3. The method as claimed in claim 1, further comprising transmitting an indication to switch

to using the second transmission technique when the value is not above the threshold.

4. The method as claimed in claim I, whetein the second transmission technique is

employed when the value is not above the threshold.

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

threshold.

6. The method as claimed in claim 5, further comprising, measuring the SNR value of a

terminal.

7. 'The method as claimed in claim 1, wherein, determining when the value is above the

threshold, comprises determining when a data rate value is above the threshold.

8. The method as claimed in claim 7, further comprising, receiving the value from a

terminal, wherein the value is the data rate requested by the terminal.



24. The apparatus as clained in claim?22, further conprising, neans
for receiving a PHR value froma termnal. 25. A conputer readable
medi um having stored thereon conputer executable instructions for
performing the following instructions24 26 receiving a set of data

i nformation, wherein the set of information conprising a first val ue;
determ ni ng when the val ue exceeds a threshold, wherein the threshold
i's dyndm callhy nestodbkichhee hased 70urtheecagiristfe, datmnihinf omaRtieaermiand

transmtting ap indication to i fromusing a second transmn ssion
techni dtier ety i s et REhb e T udedmane adeeR e
that t henMal#e BXGRRME.t.he threshold, wherein the first transm ssion
technique is an OFDM M MO t echni que, the second transm ssion
technique is an LFDM SI MO techni que, and the indicationhiz |
transm it ed {1 G nj |.0 i Nk IS . rovi de
the 1 ndCoat 5 et R ERlh i O R et i R BR W AR e e B
f ur t herhregpt, csmpigses veteohining when GDMeMddD riym PYIPR B dlingis ab&¥exiis g hold.
Fourier Transform (DFT) operation. 27. The conputer readabl e nedium
as claimed in claim25, further conprising transmtting an indication
to switigh t Thefielddlab elasRE&OAGIdihANSHSE QfpkggbNi que when the val ue
is not above the threshold. 28. The conputer readabl e medi um as
clai med in EPEING pvergRenaitanmeaamenwhet be SR wilemisebeterihetheesheld; and
enpl oy ed Whefel B Abdifrah Soflabn BRAYEANE, TLHAHARL the induic) Mot hod for
t , conprising: nbnito

ation.
a W reless communicati on networ ring a reference
signal |evel

12, The method as claimed in claim 10, further comprising, receiving a PHR value from a
terminal.
[3.  The apparatus operable in a wireless communication network, comprising:

means for receiving a set of data information, wherein the set of information comprises a
value;

means for determining when the value is above a threshold dynamically established when
the set of data information is received; and

means for transmitting an indication to switch to using a first transmission technique
from a second transmission technique when the value is greater than the threshold, wherein the
first transmission technique is OFDM-MIMO and the second transmission technique is LFDM-
SIMO.

14. The apparatus as claimed in 13, further comprising means for switching to QFDM-

MIMO, by bypassing Discrete Fourier Transform (DFT) operation.

15. The apparatus as claimed in claim 13, further comprising transmitting an indication to

switch to using the second transmission technique when the value is not above the threshold,

16.  The apparatus as claimed in claim 13, wherein the means for transmitting further
comprises means for using the second transmission technique when the value is not above the

threshold.



cal cul ating avail abl e power headroom (PHR) val ue using the reference
signal level; transmtting the PHR val ue; receiving an
indication to switch transm ssion techni ques, wherein the indication
specifies at |east one of an OFDM M M5t ransmi ssi on technique or a
LFDM SI MO transm ssi on techni que; and switching to the

transm ssion techni que specified in the indication, wherein the

i ndication is based upon whether the PHR val ue is above a threshold.

erable in.a w net wor k

30. An aratus o . rel ess co ni cat.i o

compr 1 Sing: e ARG A fined i SPErREhOF Sronar BT Sher s e
for caligsoat iRghaviaild, 28h@riRR\Wedan DA AERMAM (nEHilen a3l dh@l MSond ritheSNR)
reference signal level; neans for transmtting the PHR val ue;

nmeans f8lueiswveiheghgshalddi cation to switch transm ssion techni ques,

wherein the indication specifies at |east one of an OFDM M MO

transm ssi on technique or a LFDM SI MO transm ssion techni que; and

means fl@r sviiht eppangus & didimed iraclsim 55 ifiothet ewhprisingg nepeciof imeasuring theesNR

i ndi cati PR, wherein the indication is based upon whether the PHR

val ue i'€VSB5GE™MAy eshol d.  31. A conputer readabl e medi um havi ng

stored thereon conputer executable instructions for performng the

followng instructions: nonitoring a reference signal |evel; )

The apparatus as claimed in claim’ 13, wherein, means for determining when the value is

above the threshold, comprises means for determining when a data rate value is above the

threshold

20.  The apparatus as claimed in claim 19, further comprising, means for receiving the first

value from a terminal, wherein the first value is the data rate requested by the terminal.

21.  The apparatus as claimed in claim 19, further comprising, means for determining when
the terminal requesting the data rate is using the OFDM-MIMO transmission technique prior to

the transmitting the indication.

22, The apparatus as claimed in claim 19, wherein, means for determining when the value is
above the threshold, comprises means for determining when a power head room (PHR) value is

above the threshold.

23.  The apparatus as claimed in claim 22, further comprising,
means for splitting power among transmit antennas when the PHR value is above the
threshold; and

means for calculating a data rate of each stream prior to transmitting the indication.

24, The apparatus as claimed in claim 22, further comprising, means for receiving a PHR

value from a terminal.

25. A computer readable medium having stored thereon computer executable instructions for

performing the following instructions:



cal cul ating avail abl e power headroom (PHR) val ue using the reference
signal level; transmtting the PHR val ue; receiving an
indication to switch transm ssion techni ques, wherein the indication
specifies at |east one of an OFDM M MPtransmi ssion technique or a
LFDM SI MO transm ssi on techni que; and switching to the

transm ssion techni que specified in the indication, wherein the

i ndi cation h@eb*lagefdseup‘bdatm&lhe‘rion,h’éxeFaHRth@abtwé infernadiovneomptifing s Biedtd.
32. A met hod for a wireless communi cati on network, conprising:
transqu I’'ng a data rate request; receiving an indication to

switch tr anaeﬂeﬁﬁmmg vtzlﬁ(ﬁhﬁld W@exc&%@ aehrBsHoll whe i C@b loeshs RES dih@sicaly
| east one of an ransm ssi on techni que or a LFDM SI MO

t r ansnicg@blhed E@?ﬁ‘ﬁP'&]ﬂ? Seta?fdiata informatigs 8] ng to the transni ssion
techni que Slﬂ%%nilttﬁ] dnndi Qﬁlo'n%jb&@éh' f?é]n ugmgré@édan& b8ndnfili &%biﬂpqde% using
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OFDM-MIMO by bypassing a Discrete Fourier Transform (DFT) operation.

27.  The computer readable medium as claimed in claim 25, further comprising transmitting
an indication to switch to using the second transmission technique when the value is not above

the threshold.

28.  The computer readable medium as claimed in claim 25, wherein the second transmission

technique is employed when the value is not above the threshold.

29. A method for a wireless communication network, comprising:

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 transmission techniques, wherein the indication
specifies at least one of an OFDM-MIMO transmission technique or a LFDM-SIMO
transmission technique; and

switching to the transmission technique specified in the indication, wherein the indication

is based upon whether the PHR value is above a threshold.

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

means for monitoring a reference signal level;



transmtting a data rate request; receiving an indication to
switch transm ssion techni ques, wherein the indication specifies at
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37. A conputer um aV|ng store eon conp
execut@@WQHHM$ﬁwd@ﬂnmnguﬁwndmmsfornlng the foll ow ng |nstruct|ons

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 transmission techniques, wherein the indication
specifies at least one of an OFDM-MIMO transmission technique or a LFDM-SIMO
transmission technique; and

switching to the transmission technique specified in the indication, wherein the indication

is based upon whether the PHR value is above a threshold.

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

transmitting a data rate request;

receiving an indication to switch transmission techniques, wherein the indication
specifies at least one of an OFDM-MIMO transmission technique or a LFDM-SIMO
transmission technique; and

switching to the transmission technique specified in the indication, wherein the indication

is based upon the data rate request.
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An apparatus operable in a wireless communication network, comprising:

means for transmitting a data rate request;

means for receiving an indication to switch transmission techniques, wherein the
indication specifies at least one of an OFDM-MIMO transmission technique or a LFDM-SIMO

transmission technique; and



calculating signal to noise ratio (SNR) value; 29 transmtting the
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techni ques, wherein the indication specifies at |east one of an
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swi t ch3tr onf\RPIPYIFF FRgdahle medign kinestorsththe oSNNI DRxeE e Sisistions for
transi aﬁ“ﬁﬂgﬁﬁgﬁﬂkﬂ“ &gngﬁhh§2|ng an OFDM M MO transm Ssi on
ue e

t echni va e I's above the threshol d.
transmitting a data rate request;

receiving an indication to switch transmission techniques, wherein the indication
specifies at least one of an OFDM-MIMO transmission technique or a LFDM-SIMO
transmission technique; and

switching to the transmission technique specified in the indication, wherein the indication

is based upon the data rate request.

35. A method for a wireless network, comprising:

calculating signal to noise ratio (SNR) value;

transmitting the SNR value;

receiving an indication to switch transmission techniques, wherein the indication
specifies at least one of an OFDM-MIMO transmission technique or a LFDM-SIMO
transmission technique; and
switching to the transmission technique specified in the indication, wherein the indication

is based upon whether the SNR value is above a threshold.

36.  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 transmission techniques, wherein the
indication specifies at least one of an OFDM-MIMO transmission technique or a LFDM-SIMO
transmission technique; and

means for switching to the transmission technique specified in the indication, wherein the

indication is based upon whether the SNR value is above a threshold.

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

calculating signal to noise ratio (SNR) value;
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transmitting the SNR value;

receiving an indication to switch transmission techniques, wherein the indication
specifies at least one of an OFDM-MIMO transmission technique or a LFDM-SIMO
transmission technique; and

switching to the transmission technique specified in the indication, wherein the indication

is based upon whether the SNR value is above a threshold.

38.  An integrated circuit configured to:

receive a set of data information, wherein the set of information comprising a value;

determine when the value is above a threshold, wherein the threshold is established when
the set of data information is received; and

transmitting an indication to switch from employing at least one of an [FDM-SIMO or
LFDM-SIMO transmission technique to utilizing an OFDM-MIMO transmission technique

when the value is above the threshold.



