SYNCHRONI ZI NG PARTI TI ONED RESOURCES AMONG MULTI PLE

SECTORS OF AN OFDM W RELESS COVMUNI CATI ON SYSTEM
WOROSS4RIEFERENCE [ 0001] Thi s application cl ai nBCT/H82007/080066

benefit of U S. Provisional Application Serial No.

60/ 828, 027, filed 10/03/06, entitled "SYSTEM AND

METHOD FOR RESOURCE PARTI TI ONI NG FOR W RELESS

COVMUNI CATI ON SYSTEMS", and U.S. Provi sional

synceRBRE 3158t bR 1 PE6NER R NQuRBEY %ﬁ&v@%%mfﬂx%e%ﬁcé‘gﬁg)?&ogm OFDM WIRELESS

commuiREAtofdsvdaileH BRCH Ml ti pl exi ng”, an _
Provi si onal Application Serial No. 60/828, 265, filed

10/ 05/ 06, entitled "SYSTEM AND METHOD FOR RESOURCE

PARTI TI ONI NG FOR W RELESS COVMUNI CATI ON SYSTEMS'. The
entireties of these agOSSIREPBRENCE NCoOr por at ed

herein by reference. BACKGROUND |. Field [0002] The '
f@0Lbwi ng dbis@pplation claanathedegelitert 41.5yProwisigingledppircation Serial
RQTEHBI L3 ?@eofyébﬁﬂé ’e]nﬁﬁgd f’é‘%‘ﬁéﬁa %B%Eﬁ*ﬂicfﬁ FORPRESOURCE
resource partitioning for wreless ‘conmuni cati on

BARITETEONING FBRCRIRBURGS [(MABJUMNIC ATESN SYSTAMSC ahd QNS.

systens _have becone a preval ent neans by which a

Regvaiona) Appligreiop ISerildNe- A e Wavilcd JRO3 QY etpdnieild/ BRCH
, .0 e . . 0

ML Gh S8 ATV S SOkl ARG AEPATSUOUL fos106

cmjitedv8 YISAEM BN ME BIRODCHOR RESIICRCETHR THIORAN & FOR

in i.n i viges, such.as cellular .
BURETASsa=0 MRIENIG TR s REThe Fifufaniaese i ications are
Wcb§loBR&d RELWDyKcfck@asm ssion systems. Such systens
typically are not as easily updated as the cellul ar

devi ces that communicate there over. As nobile device
capabilities expand, i t&g@@ﬂ}tﬂp cult to maintain
an ol der wirel ess netwo i a manner that
facil Fjeddes fully exploiting new and i nproved wirel ess

devi ce capabilities. [0004] Wrel ess comuni cation
B002kns gehbe Elloying descriptiafi refadgseagnerabp fowbhless qasnmunication

e a SM SS] I [C I n . f f T
SLGHEHE 4 RIATHASL AL SR GS° bR 8! Tl communicatin
pstdmgpl exi ng (CDM) systens, frequency division

mul ti pl exing (FDM systens, and tinme division

mul tiplexing (TDM) systens. One commonly utilized

Yer | aﬁ%cl%r% i s orthogonal frequency division

mul tiplexing (OFDM that effectively partitions the

od8R! | sy Stieresb aomiviuitdatiomsystamd Havplbecand hpgoalaht means by
%ﬂ?c %réléjg{itsy of-l]g)réggl% v&?ol%%%va}(rier ilaevrescorne to communicate. Wireless
communication devices have become smaller and more powerful in order to meet
consumer needs and to improve portability and convenience. The increase in processing
power in mobile devices, such as cellular telephones, has lead to an increase in demands
on wireless network transmission systems. Such systems typically are not as easily
updated as the cellular devices that communicate there over. As mobile device
capabilities expand, it can be difficult to maintain an older wireless network system in a
manner that facilitates fully exploiting new and improved wireless device capabilities.
[0004] Wireless communication systems generally utilize different approaches
to generate transmission resources in the form of channels. These systems may be code

division multiplexing (CDM) systems, frequency division multiplexing (FDM) systems,

and time division multiplexing (TDM) systems. One commonly utilized variant of



may al so be referred to as tones, bins, and frequency

channel s. Each subcarrier can be nodul ated w th data.
waeaoR/0328me di vi si on based techni ques, each subREF/DEBN7/080066

can conprise a portion of sequential tinme slices or

time slots. Each user may be 5rovi ded with one or rmre

tine t and subcarrjer, co ations for transmt
s }S&@P fieAR AN MY t&’q%l"élflg Ut © sWV&LV Rpptitions

fﬂe%allgpﬁeﬁ%ﬁﬂ@ﬂiﬁ fhe Hﬁﬁlﬂf@bfﬁl@@&ﬁﬁlasu)&'arﬁ&s a T’ﬁé(mgbcamers
rate hopping schene or a oppi ng schene. 05]
meyelsdibeirsfeond ba&setdnctseblhm aqd é@quwwccahmyela rizaek Hubcadmr &an be
frequenci.e bl e at tine in
Spoafe T Sty OGRS oG o Bt Shbiee su8
BHtApriRl C@r@&ﬂ@ﬂe@ﬁ&tlay\hﬁé 81ifbs e kit Rl s UB&hSusEAMaPBe provided
overlaid on the channel and respective users can be
witbiogaet n@rmfmmq glet Q@hm@n@r@er: efebinglas dorcizmnsmitiing gird racpiving
}nl% rrnf’a%n}:i‘ in a g?ﬁne%%%rs‘%h n od 8r fr%ﬁ%cﬁ“ﬁ u?&p mesrcﬁgmesglt%%y generally be

St gna over e en

a tsﬁnbcﬁ&@t% Gbppiag @mMrWMhml@%mma— hi s technique
can _provide for sharing, wherein one or nore users can

EY9R8Lr r ent Codg dixisian baS%@Cb@a@S\%plcélthrﬁ@watrdang\@aﬁ nygber of
%E@le%&%g a&ﬂfagfégll? éf{lﬁ@qn §?§% Qiegdlt I(Tia Mg%d’ a%ra’sgread

rern a user's ream o S enco Sprea
avar assilabloigmy wid thewltdreinmdltiple uaerp senboevahibon fhashawrl and
The receiver is de&g(ged fo reco n| y4 ﬂ? associ at ed.

IFAPTFINC SaH RS LHERChLH HNIGHR S I RECIRAGo P A £4Tbiat st in the

Stelide Qa8 @ lch& ot RBCtRIr, S R&in BafBdel S WoRhl iY§REad &veR the entire
coherent nmanner. [0006] A typical w reléss

bmdrmdﬂhdmltsansmemmnkqt(eespgaadmgmoﬂoy"lfhng tdfqhexqwe nayprovide for
aE or code division techni Eb s.ongchrh.
Sgb‘é{ eée@toé‘xe POAYTY Wit BYdPI e A oV f‘% é‘n F%Swgn uch sharing
ORELOIChRE@ tHIBRIN Prdad -sPectrumh di %it@lsrﬁéddlﬁ[dﬂ AAb&it Hader8dtecam of
transmt and receive data within the coverage area. A

byspis sarodsa gad sprard arosanvesy wide chaaenhdn § psqudagaidom fashion. The
wlmtvlmp %eﬂ? & t8 L&MEe ftl?e as?gcgaqg& i ?u ugﬂc%%%a? I{cf%rthe

uni cas VI CesS, erern a Is as rean1of

ehatiamizadion fecrdbeoeblléa depdndeni pirecelpt unin Néceasit ntagner.
a mobile termnal. A nobile terminal within the

908k age afdupist! wikelessiaaenuicatip Aeipork (g i FrBleswgdipquency,
hﬁlle I Sl b BY dRM\Gon %Biﬁ%ﬁég?ﬁeg‘@gs o oﬁh&retbla&Ls?%{o%s that prov1de a

streans transmtte ase station. ew se
owlerdge at@ramdroak oc aord mabderid g Oairalesso tdrinénabsathet csama:tajnsrmt and

or .an ther. nohil e term nal RY [ 0007] The
F5FIVD ﬁagyw};-hl% FO¥CTARS b r\ft.v M@i%&ﬁw naigwlanegusly
Qﬁ&ﬂl%uﬁlp?@&t@ sHAARISE BaEA G, BfulHRATE a AP BCGTiSasPicrib&, wherein

di scl osed enbodi nents. This sunmmary is not an
edetesgtane 1m@r6amew datedthptscain ihe e dwldperslenteicténsioniiafersst thy

ke cri nment I | neat e t he 0 of .

S el e o e ) LS Freuf3F 35 b af 8PS btation can be
menesed & reéeitif® one, more than one, or all the data streams transmitted from the
base station. Likewise, a mobile terminal can transmit data to the base station or

another mobile terminal.

SUMMARY
[0007] The following presents a simplified summary in order to provide a basic
understanding of some aspects of the disclosed embodiments. This summary is not an

extensive overview and is intended to neither identify key or critical elements nor
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[0012] Yet another aspect relates to a machine-readable medium having stored
thereon machine-executable instructions for partitioning resources into block mode or a
distributed mode. The instructions also include synchronizing the partitioned resources
among multiple sectors and communicating with a user according to the modes and the
synchronization.
[0013] An apparatus operable in a wireless communication system is another
related aspect. The apparatus includes a processor configured to allocate a first group of

subcarriers for symbol rate operation and designate a second group of subcarriers to

block mode operation. A zone can be determined according to the operation. The
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[0021] Fig. 7 illustrates aspects of a resource portioning scheme for a multiple
access wireless communication system.

[0022] Fig. 8 illustrates an example system that facilitates resource partitioning
and synchronization for a wireless communication network.

[0023] Fig. 9, illustrated is a method that facilitates partitioning of resources.
[0024] Fig. 10 illustrates aspects of a transmitter and receiver in a multiple
access wireless communication system.

[0025] Fig. 11 illustrates an example system for partitioning and synchronizing

reésources.



[ 0026] Various enbodi nents are now described with
reference to the drawings. In the follow ng

waele®si#syl on, for purposes of explanation, nunBCTUS2007/080066
specific detalls are set forth in order to provide a
t hor ough understandi ng of onedor nore aspects. It may

be evident, however t(s) may be
practiced Wi t hout t PM%&W@ I n other
[(ﬁ'ﬁgfnces VBB SR SiiS HelidhedesBMcbddpivh RESeRcto SO wings.
In block diagramformin order to facilitate

Hethe folbiwigg tibsssiptientiodpurposes of @@(Mzm}lommumamim spedihé details are
appl i.cati the

R PatiEorahia btRad Y (FRroukB TRATSRidne pBBTbpapotegoppcts. 1t may be

AR IRSwdvet, MR du@dnmBodimeittsh elayhRpiNeiced wtthtsm@és@ spé&ific
conbi nati on of hardware and sof tware, software,

deilsadnethon insiances: Weh-knppin séxetpisand devieehsnn éhﬁWWIOCk
Qggragtu%on&tsin gp&er t | fyc}h‘?ge Hgscp B thes% eH{bgﬁl%‘?e%tsr unni ng on

an executable, a

fdogpd of ax aseti 1In(m1,s applitfaﬁgtli ang teﬁﬁ@i /‘Wm@ne@ﬁp‘tth@dule By/system”,
ma of illustratjon, both an application running on a

atikpgredaiended torafer fee ESRPLiETT TS eeaAtite cither haedvare,
ﬁﬂﬁ%’%e&‘ Eon& &Lof'm?@we?rg TRP SR S e Cs%@mfa?é of o W 48! ht‘@?ecunon

process an read of execution and a’conponent
Ber dxaomld, z&dmpunemu eaybrpbites narinlmmd tdibsingi o ptoecss runnmg ona

bet ween two or nor uters di, t t hese

ROfpoe APLEERT @%&@tﬁ%%rﬁéﬁ%ﬁ#t Sd fe% HE%&G@P“% AR5BIE
ARAb% QAYHRE, B WAHST dalttutioh! bith YA @ﬁpt%ﬁs@&nhh@rcﬁl%ompunng
The conponent s “may conmuni cat e by way of | ocal

denot andghocospemesiseiveasn bna gewpentancOnapt moee @rngmabnts can
havi

PSSR pRice ittt of Rk iokring g copiRhetrfSBe188uized on

bRE@ BN &t EIor distitutdib BRe&YISIoRNmAB¢obMAPuRE a6 3déﬁtlon these
network such as the Internet with other syst ens

@gmpq@n‘@,cgﬁ gkgcutd oo priEe QOEERS ,r@a aly having Varlous data

RO Rl PR P DEL Rl o rﬁ%”%ﬁeﬁw P8 eatnor

tatdtefrogessysienas siLdrsordaber with i kignalubsarg daeror siort e packets
nmobi | e ?tatlon nmobi | e, nobil e device, renote station,
feesrofade frapANg LPMPRETE difcraghing With anqthercompopefdn a local system,

§RE1Hu Fyst@fnr S PSS PTG '519(?1 Aayi ﬁﬁemé‘tst%‘th 888N ystems by

user or user equi pnent A Wrel ess
h@ynfﬁamuymy be a cellul ar telephone a cordl ess

l.ephone, _a Session Lnitiati,on Protaocol P). phone, .
OGP o o s RO Sy ACE oSBT e Gt b comection
Q/‘ttﬁ'atvﬁlrelés%%ﬁ{lﬁdlt ARRALss RriiafidhglathodR\dafed HeYstddg subscriber

W rel ess connection capability, conputing device, or
ok érlbﬁ’f@rlbcfe%@mﬂgm@b\h? gletiero mdele elobite dewicr reinads stﬁmte figmote
riou cribed her

WO o B STIEOLPET efmoR BEES SPEP DR R apilee, user
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telephone, a cordless telephone, a Session Initiation Protocol (SIP) phone, a wireless
local loop (WLL) station, a personal digital assistant (PDA), a handheld device having
wireless connection capability, computing device, or other processing device connected
to a wireless modem. Moreover, various embodiments are described herein in
connection with a base station. A base station may be utilized for communicating with
wireless terminal(s) and may also be referred to as an access point, Node B, or some

other terminology.



wireless termnal (s) and may al so be referred to as an
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1e¢Bive infoAsRRhdRIIE Bcdbkd RIBMAE122 over reverse link 126. In a Frequency
Division Duplex (FDD) system, communication links 118, 120, 124 and 126 may use
different frequencies for communication. For example, forward link 118 may use a
different frequency then that used by reverse link 120. In accordance with some
aspects, a single frequency network (SFN) can be utilized.

[0032] Each group of antennas and/or the area in which they are designed to

communicate is often referred to as a sector of the access point. As illustrated, antenna



aspects, a single frequency network (SFN) can be
utilized. [0032] Each group of antennas and/or the
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[0037] Each cell includes several access terminals, which are in communication

with one or more sectors of each access point. For example, access terminals 232, 234,
236, and 238 arc in communication with base station 208, access terminals 240, 242,
and 244 are in communication with access point 210, and access terminals 246, 248,
and 250 are in communication with access point 212.

[0038] As illustrated in cell 204, for example, each access terminal 240, 242,

and 244 is located in a different portion of it respective cell than each other access



236, and 238 are in conmunication with base station
208, access termnals 240, 242, and 244 are in
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termnals 246, 248, and 250 are in communication wth
access poi nt 212 [0038] As iPlustrated in cell 204,
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coupled with a scheduler that schedules transmission from and to access terminals. In
some embodiments, scheduler may reside in each individual cell, each sector of a cell,
or a combination thereof.

[0042] Each of the sectors can operate utilizing one or more of a plurality of
carriers. Each carrier is a portion of a larger bandwidth in which the system can
operate, or is available for communication. A single sector utilizing one or more

carriers may have multiple access terminals scheduled on each of the different carriers
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opping mode (or distributed resource channels) and another fraction or subset of

resources can be assigned to a block rate hopping mode (or block resource channels).
The mode (distributed or block) can be determined utilizing various means including
analysis of channel conditions, which might be previously reported channel conditions
(e.g., channel quality indicators from the users) or based on other criteria including

quality of service, and other factors that can be taken into account for mode assignment.
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[0051] Also included in transmitter 302 is a subzone generator 312 that can be
configured to divide one or more zones into multiple subzones. Within each subzone,
channels can be created and each channel hops within its respective subzone. For
example, the channels in two DRCH subzones behave similarly but they do not cross

over into other subzones. Thus, two subzones of the same zone carry similar channels



the sane for the nunber of synbols and then it
changes. It should be noted that as used herein, the

W@ 200a®428¢2ubcarri ers” and "tones" are used PCT/US2007/080066
i nt erchangeably. Further a nunber of synbols (e.g., 8
synbol s) can be partiti oned i]nlto a nunber of

arrler t ones. Thu 2or an tire resour c

%étt ey daspgidop infpssich ot r petionpdideatany Reus @%§5H§61reby
Hﬁfe?entf' QYRS AR BBkt SECRRAE aﬁHﬁlﬁ? bf wWér'b?%lg@ibQﬁﬁ’g Kectors
rate hoppi ng zone. [0051] Also included in fransmtter
GObd Wilecd wihzo te sgbzmxeatio noBadsstdvat. lakh cmb@mrfqrglqd ata
to divide one. nes. . nto subzpnes.
i bl S Sisbo6 REh SeRERTEroHd s et ool SRE Bsepyees can
BEOPIBbndIPSh M dnlYoheirbsouf @S RESHr i MBarSUBEPRErsnitRIat high power but

exanpl e, the channels in two DRCH subzones behave
§¢1§1i1b0é1ﬂlg3ﬁe@9t5 doHwy treasmmbet alkigh powetan thesesubroney. In other

SHE PR BB BRSPS AR BOREGR L. 0

paréiciilhogtator Ffetetray tlféepis&dir’r'gfda)uenb@rdehmt cufidneic &ttigh power.
subzones can be all ocated different anounts of power

BW0SAki ghbot P sErtdethesbevebshaper.dhs sybzage mﬁéﬁchﬁ%md but the

F
?T%Wn 'ﬁsﬁqg%n?gfoggz%gfg&t’ 121%1? Each sﬁﬁzﬁi@aﬂkggﬂepﬁg gfri’tliég%ﬂoﬂ i a&andom
Sslibo ri1$ matteplelsdctgs solthasthe seaouhams! des nbealpayd ¢dllideedh the

so t resources, a particular.s 0

b T PO e Bovate BARP TR GRYGF P RBIZE0 Brghs shsoRgare
tyRAAiAdat a high power in those subzones. In other
subzones, nei ghboring sectors transmt at high power

HW33l he ot Aevters 860 oamin@bldg a,predessopdd 4 operhayely egtnseted to

GENFHR bl 656 SR REU BTG HS BEat EPNnine

ldgess URZAINR FdheS }éﬁb%B @ ParZ 86l tHeUkssibhd! MOMRl M diSidimt zones into
synchronl zed. Wthin each subzone different channels

mepiniasubzerasd dheneHil6san prorinfarmaton edated tp the insygtions
E%gﬁ%gl%%pﬁ o e'ﬁlggc oéﬂ&t %%Xﬁfo%&t&dndr%la%dttg ptanﬁloﬁﬁlrée
féesmﬂéﬁlhmom&wlohmetm%azgnes are synchr oni zed.

53] System 300 nin r r 314
b&éf‘hl i vg|Syf%ﬁwlé%f@&n'thecatfrjrai?f‘ssﬁaﬁr?dle&%géago by ang/or

ﬂlg%h%}mgt%neﬁégé?l% r‘# Eby BlsHHE 39S pL e@sto'r R84 £ also Ree a

Ssi gni-ng nodes, assigring zones based In part on t
pesegoetianmnes]s cardr diové dimgprzotsed sysi¢ro 360 anidfwir@ processor that

ubzones. 316 «can store.informtion ated to

DA SRS e 0 O G OB o s B &l fhafrols one or
fotd @hponknd OF SRkdreRodg el ated to partitioning resources

in a conmuni cation network. [0054] Processor 314 can
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processor that
employ stored protocols and/or algorithms to achieve resource partitioning and

synchronization in a wireless network as described herein.

[0056] It should be appreciated that the data store (e.g., memories) components
described herein can be either volatile memory or nonvolatile memory, or can include
both volatile and nonvolatile memory. By way of example and not limitation,
nonvolatile memory can include read only memory (ROM), programmable ROM

(PROM), electrically programmable ROM (EPROM), electrically erasable ROM
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of superframes 402 and 502. A superframe may include a superframe preamble 404 and

504 followed by a series of frames, of which a few are illustrated at 406 and 506. In
an FDD system, the reverse link and the forward link transmission may occupy
different frequency bandwidths so that transmissions on the links do not, or for the
most part do not, overlap on any frequency subcarriers. In a TDD system, N forward
link frames and M reverse link frames define the number of sequential forward link and

reverse link frames that can be continuously transmitted prior to allowing transmission
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into a number carriers that are subsets of the total bandwidth. The carriers may

comprise 5 MHz of a 20 MHz bandwidth, with carrier comprising 512 subcarriers.
However, other sizes of bandwidth, subcarriers, and carriers can be utilized. Further, the
number of subcarriers allocated to each carrier may vary, so that the number of
subcarriers in each carrier may be different from each other carrier or one carrier can
have more subcarriers than the other carriers. In addition, it should be noted that one or
more carriers may be asynchronous with respect to each other (e.g., having different

start and end times for their forward link frame and/or reverse link frame). Signaling
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be block mode subcarriers. In other aspects, there may be certain global (across the
deployment) permutation of subcarriers, such as P(1) ... P(B) with B being the total number
of subcarriers in the system. Indication of K subcarriers, to be the subcarriers in symbol
rate mode would mean that subcarriers P(1), P(2), ..., P(K) are in symbol rate mode
while the remaining subcarriers are in block mode. The same or different permutation
P(.) may be used for each OFDM symbol to partition the subcarriers of that symbol into
the symbol rate mode (distributed resource channel zone) and the block rate mode

(block resource channel zone).
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transmissions from access terminals of that sector.
[0072] It should be noted that where multiple transmit antennas may be used to
transmit for a sector, the different transmit antennas should have the same
superframe timing (including the superframe index), OFDM symbol characteristics,
and hop sequences.

[0073] In accordance with some aspects, the control channel 302, 304, 306,

and 308 can comprise the same allocations as a data transmission (e.g., if data
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[0079] In another aspect, on interlace X, the first L (physical) groups of
subcarriers 710 (e.g., groups of 16 subcarriers) are grouped together, to form a block
zone 700 while groups generally of the same size, not shown, are used to form
distributed zones. In one aspect, the grouping of the groups of subcarriers 710 that form
a zone may be based upon a bit-reversal order of their spectral location of the groups of
subcarriers 710. That is, each groups of subcarriers 710 may be assigned a number that

is expressed in bits (e.g., if there are 8 zones then each zone may have a 3-bit index).
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pmltlpnqd, mto enehiyanete shroads tpoepnstitute multiple groups 710. In a subzone
utilized in a block mode zone, each subzone includes contiguous groups 710 in that
zone. This may be enumerated in the natural order of the spectral location of the
groups 710 in the zone. In some aspects, a subzone may constitute a subband and
cach zone may constitute multiple subbands.

[0084] In a further aspect, a subzone of a distributed zone 705 includes
consecutive groups in that zone, enumerated in bit-reversal order of their spectral
location or in natural order of spectral location. In another aspect, the groups 710

for each subzone may be distributed across the band (e.g., uniformly spaced).



channel conditions or selected preferences. In further
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Sitidts nlgxgv pto(v)ve?lsstyakl)lzsmnt%d. The objective is that these port-sets are synchronized

either partly or completely among sectors in the neighborhood. In an aspect, to support
improved diversity distributed and block BRCH subzones should belong to different
port-sets. In further aspects, port-sets may be defined to sweep the whole bandwidth
over multiple interlaces. Further, in some cases, different sectors use different power
profiles on different port-sets (PBP) to provide further diversity.

[0089] In an aspect, access terminals report channel quality information, which
may be different from one port-set to another port-set. Further, the channel quality

information may be based on long term interference seen on that port-set. In a further
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subbands can be identified and declared to employ the other kinds of permutation and
hopping.

[0093] A synchronizer 812 can be configured to synchronize each user in
accordance with the mode and zone. A permutation that can be utilized for these
subcarriers or zones is the bit reversal order. By way of example and not limitation, the
number of elements that are to be partitioned can be a power of two. If there are 16

subcarriers or 16 subbands that need to be partitioned, the subcarriers or subbands can

be labeled with a binary representation. After being labeled with the binary



a type of channel the user is experiencing, type of
traffic a user is being served with, and ot her
WO 208042842 [ 0091] Al so included in transmtter BORUBZ0EH080066
pl anner 808 that can be configured to determ ne a zone
of a user. The zone determn on can be made based in
art accor he node of the user. Each.zone can
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g@gti gglf ﬁg}l‘gb ing z%‘he 3 Ras Ipre] orarlnrr%nLgnftohe ; 1l§lutlo%ev¥1here the total
available bandwidth is divided by the number of zones and the carrier is defined. Bit
reversal performs this in a slightly different manner but achieves the same goal, which is
distributing the elements across the whole bandwidth.

[0096] Bit reversal takes elements that are contiguous and places them further
apart. An advantage is that in different sectors, a different number of subzones is taken
for DRCH. For example, for one sector, 4 subbands out of 8 subbands for DRCH, are

chosen and for BRCH 2 subbands of the 8 subbands are chosen. Utilizing bit reversal



[0094] Bit reversal is a way of distributing subzones

and in general, a two-bit reversal is utilized
Whonew€s42 t he nunber of zones m ght not be a pRPUEDSNT/080066
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have to be a power of 2 and the algorithmcan perform
a function simlar to bit reversal or pruned
wWhraosnesdr sal . Techni ques related to pruned  PCT/US2007/080066
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[00103] In another example, if there are five channels that need to be allocated,
first the bandwidth (which can be 11*16) is subdivided into 16 contiguous groups.
Each distributed channel will have 16 tones and every distributed channel will have one
tone in every group. Any given channel consisting of 16 tones should have uniformly

distributed tones. Thus, there are 5 distributed channels and every group in each

channel contains 16 tones. If there is 1 tone present in a first channel at a given



subbands/ subzones that go into a zone. These schenes

may al so be used to sel ect subcarriers that go into
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f)?ﬁ{itigning of resources. While, for purposes of simplicity of explanation, the method

is shown and described as a series of blocks, it is to be understood and appreciated that
the claimed subject matter is not limited by the number or order of blocks, as some
blocks may occur in different orders and/or concurrently with other blocks from what is
depicted and described herein. Moreover, not all illustrated blocks may be required to

implement the method described hereinafter. It is to be appreciated that the



channel s (define 1 tone per channel) in the first
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partitioned into the same zone is determined. A similar process can be employed to
partition the zones further into multiple subzones. Individual carriers can be treated
independently or groups of subcarriers can be treated as a unit to assist in ensuring that a
group of subcarriers belong to the same subzone. In accordance with some aspects,

groups of subcarriers are partitioned instead of individual subcarriers in some carriers.

A group may comprise individual carriers that are arbitrarily chosen.
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[00115] Fig. 10 illustrates a block diagram of an embodiment of a transmitter system
1010 (also known as the access point) and a receiver system 1050 (also known as access
terminal) in a MIMO system 1000. At the transmitter system 1010, traffic data for a
number of data streams is provided from a data source 1012 to a transmit (TX) data

processor 1014.
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conditions (e.g., filters, amplifies, and downconverts) a respective received signal,

digitizes the conditioned signal to provide samples, and further processes the samples to
provide a corresponding “received” symbol stream.

[00121] An RX data processor 1060 then receives and processes the Ny received
symbol streams from N receivers 1054 based on a particular receiver processing
technique to provide Ny “detected” symbol streams. The RX data processor 1060 then
demodulates, deinterleaves, and decodes each detected symbol stream to recover the

traffic data for the data stream. The processing by RX data processor 1060 is



processor 1014.[00116] In accordance with sone
aspects, each data streamis transmtted over a
WO e@peesitye transmt antenna. TX data processoPCI/032007/080066
formats, codes, and interleaves the traffic data for
each data stream based on a p&rticul ar coding scheme

oS EaeS AL A SRR Sl oceso

o4 deRlR¥RkWsknPid@f. data using OFDM techni ques. The
pilot data is typically a known data pattern that is

H0d22s s el pragessok hQ)mrpemdmeHy detdrnmmgs Wwhich pedc@ting metrix to use

' t t he ch
RS ey B, P TR RSl PR BBl
matrixhigBeReHb AR, (SkGalucorial. mapped) based on a
articul ar nodul ati on schene (e.g., BPSK, QSPK, M PSK,
IMIQAl\”»FhesreYeém link meysagdany gemprisstvasans tipcpefovfagmation
g%g]%l r%tlhg lao 9ca1.$i n li Hl? atg(9§tath5 %c%tve& (agtagg arﬁmiLhe verse link
ormEACk™ d stream ey be P& i A ol'3

mesdapel BtthansropeséDbyTe @“Xodawpme@sslolmxp\%ﬁmh[a%l&&]weihﬁfﬁc data
nodul ati on_synbols for all data streans are

@\ﬂuag)@r phdafa qt;@amsm% pdaasepice 1030 meghilated %'51, rnodulator 1080,
W g} Sl(l?h% itfehi€ o3Rg leq%éfofbﬁy MR kSiné 1Ttgd badkHo transmitter

processor hén provi
syoctmh 410N synbol streans to NT transmtters (TMTR)

throu h 1022t odj nts
320 o o ot arsian T RER TR PG S gl Sy epger system
04000k SecRfvell BS af@hRasSiong BB dARE ed 9¥ theivartonn %e&ﬁdﬂﬁlated by a
which the symbol is being transmt [00119] Each
deraodatot Ei401 @RPproecsedd/lasa Bekddgpe pmesgelsl(wmespw thegreserve

B R B BB B, BREL 2 RLBIRL e

WRRAPELSEhg W@ i:240als6 Gorsd ctitlifing ﬂlewe@m&ﬁn% weittsahad
signal suitable for transm ssion over the MO

piegeitey the RFtraseflmatsage-si gnal s fromtransmtters 1022a

gh 10 S I
A3 e ot B30T G ARGt OB R RS FERT 00 for
pytsitiemng @bdsyrnch@nizignssdirted Hasedxdrﬂme chysteanEls nadyereside at least
recei ved by NR antennas 1052a through 1052r and . the
p@“&éhlwerhgn abraf siptonn Katle besparssitedobst systemy 1IJ¢P &“e@pfeéented as

Ve A

ol R Beh el 0o Fhish e Mol Bguofan Hikon Ffcons
amdcaonind bnverdcsjsoa so&sqaesc br wnlmaaimm/thekeef (@rml ﬁrrnware)

{2617 Creb i d 200 ineRitRe Bl o it ofeBEMemponens

Bl ERSRONPAGLY bEGEION ct1§ﬁ/ MB& insthi@atdich O8bedihg ANoRNay
data processor 1060 then receives and processes the NR
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The RoHE éeﬂnct) bzi‘ockr 56 elovreardlg)trlgute 0'21%_ Further, logical grouping 1102

can comprise an electrical component for synchronizing the partitioned resources
among multiple sectors 1106. Also included can be an electrical component for
communicating with a user according to the mode and the synchronization 1108. The
communication can include transmitting signals to the user or receiving signals from the
user,

[00127] In accordance with some aspects, electrical component for partitioning
resources into one of two modes 1104 further allocates a first group of subcarriers for

symbol rate operation and designates a second group of subcarriers to block mode



technique to provide NT "detected" synbol streams. The
RX data processor 1060 then denodul at es,

walgishesikraves, and decodes each detected synbRPCT/ES200H080066
to recover the traffic data for the data stream The
processing by RX data process®f 1060 isconpl ementary

to that for by TX. rocessor 1020 and TX
AR YL dg@;l @1&y§?até‘f'\%>h'v%ﬁp? ?“é?lcaif%@ﬁ’il%? synchronizing the
PARESLId rAREQS %ﬁﬁ)ﬁ? ke REKHRAi G@hllsbf dGRHEMAL D8k &lin part

pre-coding matri x Tto use (discussed below). Processor
A0 *0 rhatemih at@sdance eav‘érssmel alsmcts;ré@sza)ge cgobpddtginnygedaaccording to

natrlx i orti.on,and ort 00123
TRSoiT B8N fitieruie DafPRbinsPrtirdShl b S patid me
partias et le Qi éc Adiod bk RELIGHIE sERGRUNDE B4 Rithbi dikidamgl Rne into a
the received data stream The reverse |ink nessage is

pheitppbubsgray apg distritteide suproneseidlining BB revariabordar efg quasi-
1??0%" %g%ggo&g%gﬁgc%?gﬁzon% f‘@’?&én%;a %%‘RD (]Sf‘ %%Qﬁrlers

[lm)SQs] c o ndAddeioas 1 yydtierans 0 tireinslud®sAaenidry au ghthliﬂﬁzéeﬁns
and transmtted back to transm tter systen11

Potactions Rr exeegifirdions gspeipcd ot © %%@C%alap%e@éﬁ 1104, 1106
AP PRIsSor | 031%?2&?1@ R WL ﬁgguﬂnoa%(’oeﬁ{ ers&?%'tgﬁ%nmfy 1110, it is to

ant ennas |t|oned rece

U@nmﬂ:étndt@d(bt&iatmlea)rdlmm dti blattncallﬁﬂfppnansi 1 P00 d é8Gcadl biy8amay exist
RX, data processor 1042 to extract the reserve |ink
nggﬁﬁgﬂg ﬁ tted by the receiver system 1050.

ﬁg ggssor ﬂt%@n&e?s%b%ﬁﬁh%%&&id’&ﬁ%rﬁﬁ&a&ﬁ bpae%@hrtha

use for determning the nform ng weights t
pmcsasss@sclo&@é gt exotddohessmipry appoddel. Bascd upon design

t . il | ust.r.at

REGG G ol ont it Hira SO RERASRP PG aTRlBe Y Bfocesses
£X%aBE k€irragy&d WA AAinTRY wWithsi 16 sedpelofdsd prpstht diatlbyure. The
within a base station. It is to be appreciated that

ageoeaning orcthpdredgime pegrericel asenthef] thel verdous wies ilomsgmple order,

RLPGK Bt L o BRYAE (e AL oL 0GR AR EEREEReN"

I ons processor

poBonat i Omhéﬁd&eif ckifl] ify ehegart Wﬁuli'dmﬁﬁéleﬁand HOO itGimabataadisignals
1100 i ncludes a | ogical groupln% 1102 of electrjcal .
6ﬁ%@%ﬂt@ﬁalﬁlngéﬁy att vaeguPatiéioyens fechpolegisg gkierlyrques. For

BB
ée:)?aﬁm 1@%%”ﬁﬁtmét%k c%ln%rgé}fﬂ'é P RFmbAL sTEYIs! B, k’ﬂﬁb(ﬁg and chips

ect r'i cal nmponent Artitioning resour ces 1 nt
thaemay bt mfemdeeelsthfollghouﬁllrﬁeahwd dsscm@noﬂn map Ibe wprmdedduy

a distributed node. Further, |cal 1102 %ﬁpld
XOirgrs: curTahfs el edioplagagtic %ﬁﬁéﬁ@ ef18 ﬁe@s? RE ‘il e§,| WYcp'Hee!ds or
p@ﬁ&ﬂ&l&@ﬁﬁc&ﬁ&%ﬁ&ﬁ%ﬁ@ng nul tiple sectors 1106.
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foglcaf'gl%glpsr ?nnolduﬁt Ic?r%ul S, agd al-[grolrlthm steps described in connection with the
embodiments disclosed herein may be implemented as electronic hardware, computer
software, or combinations of both. To clearly illustrate this interchangeability of
hardware and software, various illustrative components, blocks, modules, circuits, and
steps have been described above generally in terms of their functionality. Whether such
functionality is implemented as hardware or software depends upon the particular
application and design constraints imposed on the overall system. Skilled artisans may

implement the described functionality in varying ways for each particular application,
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EIBRMS person skilled in the art to make or use the present disclosure. Various

modifications to these embodiments will be readily apparent to those skilled in the art,
and the generic principles defined herein may be applied to other embodiments without
departing from the spirit or scope of the disclosure. Thus, the present disclosure is not
intended to be limited to the embodiments shown herein but is to be accorded the widest
scope consistent with the principles and novel features disclosed herein.

[00135] For a software implementation, the techniques described herein may be

implemented with modules (e.g., procedures, functions, and so on) that perform the
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7. The method of claim 6, wherein the bit reversal is a pruned bit reversal.
8. The method of claim 6, wherein each subzone comprises a subband of

subcarriers.
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partitioned resources anong nmultiple sectors; and

glofiitomi & atipnigtaniath a user according to the nodes and

t he synchroni zation. 2. The nethod of claim1l, wherein

the partitioning resources into nodes conpri ses:
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rate operation; and designating a second group of
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signaling indicates the first group of subcarriers and
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and distributing the subzones utilizing a bit reversa
order or a quasi-uniform spacing of tones. 7. The
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10. The nmethod of claim1l, wherein the comunicating
with the user conprises transmtting signals to the
User Ohe vireRky¢oMgmBhigaNédns appantut becluel 2, wherein dynamic

partitioning indicated by signaling indicates the first group of subcarriers and the

remaining subcarriers are designated as the second group of subcarriers.

14. The wireless communications apparatus of claim 12, wherein there is a quasi-

uniform spacing of subcarriers.

15. The wireless communications apparatus of claim 11, wherein the modes include

a block mode or a distributed mode.

16. The wireless communications apparatus of claim 11, wherein the processor
further executes instructions for determining a zone based in part on the mode, dividing
the zone into a plurality of subzones, and distributing the subzones utilizing a bit

reversal order or a quasi-uniform spacing of tones.



11. A wireless communi cati ons apparatus, conprising: a
processor that executes instructions for partitioning
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partitioned resources anong nmultiple sectors, and
comunicating with a user accbrding to the nodes and

e sypchropi zation;. and a nenory_that stores. . .
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apparatus of claim9, wherein the processor further
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¥ oecoht ypsaptastm busuises uipdREs Oh G Rrou o phdt 1 fone
doinprife€ a WibiRh @ 5 s@eaFsn. cat i ons apparatus of claim 12,
wherein dynam c partitioning indicated by signaling
i ndicates the first group of subcarriers and the
j&mal *f'h? 9/11%%9& %I‘EllﬂSﬁl%atiOZlg aﬁ.ﬁaﬁﬁtﬁg 81? ?gm‘?% twﬁ?erecig%)nzdones are
gr'oup of 'subCafriers. ) e W rel'ess comruni cat’ions
appatiatdisccofdigd @i dwyllc shlterdh B pribeingerlase.a quasi uni form
spaci ng of subcarriers. 15. The wirel ess
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f.or determ ning a zone based in part on the node,
ﬁEQQHSHGHS%E“?one into a plurality of subzones, and
distributing the subzones utilizing a bit reversa
order or a quasi-uniform spacing of tones.17. The
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user. 2 1. A wireless communi cati ons apparatus that
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partitioning resources Into one of two nodes;

partitioning resources into modes further allocates a first group of subcarriers for

symbol rate operation and designates a second group of subcarriers to block mode

operation.

23 The wireless communications apparatus of claim 22, wherein dynamic
partitioning indicated by signaling indicates the first group of subcarriers and the

remaining subcarriers are designated as the second group of subcarriers.

24. The wireless communications apparatus of claim 22, wherein there is a quasi-

uniform spacing of subcarriers.

25. The wireless communications apparatus of claim 21, wherein the modes

includes a block mode or a distributed mode:



means for synchronizing the partitioned resources

anong nmultiple sectors; and neans for conmunicati ng
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synchroni zation. 22. The w rel ess conmuni cati ons

apparatus of claim21, whereilfthe means for

partitioning resources into nodes further allocates a

first group of subcarriers for synbol rate operation
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tomes-e i s a quasi uni form spaci ng of subcarriers. 25,
The wirel ess comruni cati ons apparatus of claim 21,
wherein the nodes includes a block node or a
o7 st r ThetvixdlesDe@n@onicdiivns \Wppahias o claimie, wikdréianke bit reversal is a
apparatus of claim 21, wherein the nmeans for
BYREHPBHASVEIY the partitioned resources among nultiple
sectors further determnes a zone based in part on the
node, divides the zone into a plurality of subzones
a%d dTh¢ wirblekesorhienisathime apparaitus bf elhimy26, whdrein eeelr sblone
order or uasi.- yni f orm spaci ng of tones. 27. The
CHTRISSS & SERHAR 6f SURCHBHE appar at Us of cl ai m 26, wher ei n
the bit reversal is a pruned bit reversal. 28. The
wi rel ess conmmuni cati ons apparatus of claim 26, wherein
28ach Thowoxkscampmisiesticns spprsatne obélawuBe.avirdrgn she 2@es are
e Wreless,co nicatij. apparat us. of cl ai m 26,
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partitioning resources into block node or a
di stributed node; synchronizing the partitioned
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instructions for:
partitioning resources into block mode or a distributed mode;
synchronizing the partitioned resources among multiple sectors; and

communicating with a user according to the modes and the synchronization.

32. The machine-readable medium of claim 31, wherein the instructions further
comprises:
allocating a first group of subcarriers for symbol rate operation; and

designating a second group of subcarriers to block mode operation.

33, The machine-readable medium of claim 31, wherein the instructions further
comprises:

determining a zone according to the mode;



communi cating with a user according to the nodes and
the synchroni zati on. 32. The nmachi ne -readabl e nedi um
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conprises: allocating a firsgggroup of subcarriers for

synbol rate operation; and d ghating a second group

of subcarriers to. bloc de_operation, 33. The
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accordi ng to the node; dividing the zone into a

oftoned.i ty of subzones; and distributing the subzones

utilizing a bit reversal order or a quasi - uni f orm

spaci ng of tones. 34. An apparatus operable in a
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conprising: a processor configured to: allocate a

ﬁ@m@mﬁﬁﬁoup of subcarriers for synbol rate operation;
ond_group of subcarriers to block
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subzones; and distribute the subzones ut|I|Z|ng a bit
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determine a zone according to the operation;
divide the zone into a plurality of subzones; and
distribute the subzones utilizing a bit reversal order or a quasi-uniform spacing

of tones.



