W RELESS RESOURCE ALLOCATI ON METHODS AND APPARATUS
RELATED APPLI CATI ONS [ 0001] The present application
web@rmedshe benefit of U S. Provisional PatentPCT/US2007/071744

Application S.N 60/816,281 filed on June 23, 2006,

titled "ULTRA- H GH DATA RATE (UHDR) FOR MOBI LE

BROADBAND W RELESS ACCESS'; U.S. Provisional Patent
Application S. N 60/815,664 filed on June 21, 2006,

titled "BANDW DTH ALLOCATI ON FOR W RELESS

ropl | OHIREI ESR ReSHBUR AL LG AN Gy METHEBseAND

titled "SUPERFRAMVE STRUCAPHRA RAH VWSRELESS

COMMUNI CATI ON SYSTEM " each of which is hereby
expressly incorporated by reference. FlIELD [0002]

Vari ous enbodi nents are directed to wreless

comuni cation nethods and apparatus, and nore
%LA;TED .P.PMCAII ocati on and/or use of resources.
BACKGROUND [ 0003] Wrel ess conmuni cation systens have
bectBlla Jdhepeisetapphcatien elginwtihe benafihel 0.8 Prpvisfonpletysing

ARsithincan ST S fre R o GGk an e pATA RATE
(Pmo)f thR MDELL#BRb%ﬂ@d@N DOFTISEATES R@?ﬁg S&Ndst Brovisional Patent
I nprove portability and convenience. The i’ncrease In

Aoppdicassi HY. OB, 664nfilod bi Iencdey2 0SS titedctB 2D BEDITEH ALLOCATION
t el ephones has |ead to an increase in demands on

KPR SY18ELESS VMM UNKAARION YA TEYKt ansl SsBiotvistopal Rakent

e IR e gRE ok BB e s iR E Srap cTuRe

fg%pgpggmsssc@mmmcmmgyé?m f EdchUF tvhich mﬁﬁféx@resmy

r wreless network systemin a manner
iharpdratedbescférghdey expl oiting new and i nproved wrel ess
device capabilities. [0004] Wrel ess comruni cation
Sft ens generally utilize different approaches to

ate transm ssion resources in the form of
channel s. These systens may be codedivision
mul {0002]exiViagiog CBodspsitteams dirtetedjtoemicglesdicomsiurration methods and

mul tiplexin F stens, .
apparatug, an mo%e éart%lar?% to allocation and/or use of resources.

BACKGROUND

[0003] Wireless communication systems have become a prevalent means by which
a majority of people worldwide have come 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 casily 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
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[0006] A typical wireless communication network (e.g., employing frequency, time,
and/or code division techniques) includes one or more base stations that provide a coverage
arca and one or more mobile (e.g., wireless) terminals that can transmit and receive data
within the coverage arca. A typical base station can simultaneously transmit multiple data
streams for broadcast, multicast, and/or unicast services, wherein a data stream is a stream
of data that can be of independent reception interest to a mobile terminal. A mobile
terminal within the coverage area of that base station can be interested in receiving one,

more than one or all the data streams transmitted from the base station. Likewise, a mobile
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SUMMARY
[0010] Methods and apparatus for assigning and using resources corresponding to
discontinuous portions of bandwidth are described. A single assignment may be used to

assign multiple disjoint portions of bandwidth to be used by a wireless terminal, ¢.g., at the



SUMVARY [ 0010] Met hods and apparatus for assigning and
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resource including at |east twp di scontinuous portjons . .
of [¥3dwi ap ﬁx%rgblgﬁyamgtgod of operating a wireless terminal comprises: receiving

a resource assignment message indicating assignment, for a period of time, to said wireless
terminal of a resource including at least two discontinuous portions of bandwidth separated
by a portion of bandwidth not included in said resource; and using said assigned resource to
communicate with an access point. An exemplary wireless terminal comprises: a receiver
module for receiving a resource assignment message indicating assignment, for a period of
time, to said wireless terminal of a resource including at least two discontinuous portions of
bandwidth separated by a portion of bandwidth not included in said resource; and at least

one of: 1) a symbol generation module for generating symbols corresponding to the



by a portion of bandw dth not included in said
resource; and using said assigned resource to
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BRUEF IDESCRIFEEEN \OF TS PRIOWMINGSCat i on system [ 0015]
Figs. 2A and 2B illustrate aspects of superfrane .
st 1O igr billugtraigs pspgets ofa dudidplgpeepeyyeless communication
seRpruni cation system [0016] Fig. 3 illustrates
aspects of a bandw dth depl oynent. [0017] Fig. 4
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[0019] Fig. 5B illustrates aspects of a reverse link frame for a multiple access
wireless communication system

[0020] Fig. 6 illustrates aspects of first and second communication devices in a
multiple access wireless communication system.

[0021] Fig. 7 is a flowchart of an exemplary method of assigning resources in a
wireless communications system.

[0022] Fig. 8 is a flowchart of an exemplary method of operating a wireless
terminal, e.g., access terminal, in accordance with various embodiments.

[0023] Fig. 9 is a drawing of an exemplary communications device, ¢.g., a base
station, access point or central controller node, which assigns resources in a wireless

communications system.



[0021] Fig. 7 is a flowhart of an exenplary nethod of

assigning resources in a wreless comuni cati ons
wayeramoef 0022] Fig. 8 is a flowhart of an exe@pUsI097/071744

nmet hod of operating a wireless termnal, e.g., access

termnal, in accordance with various enbodi nents.

[0023] Fig. 9 is a drawing of an exenplary

comuni cati ons device, e.qg., 8 base station, access

poi nt or central controller node, which assigns

resources in a wreless conmuni cati ons system [ 0024]

Fi ¢0024) i Bigal @lisavdragingfofan cexepiphyawirclass tetng@iasl, c.g., an access

termnal, e g., an access termnal, in accordance with
toRIA b LA AR SR YA EAIORENESCRI PTI ON [0025]
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sector 102c. The nmultiple sectors are fornmed by groups

thaf inglyelesynakipkoaseptorse Ii96 §5318Ple celbd 02 Biedss e Airst oectow k03a, a second
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antenna groups 124, 126, and 128 each correspond to a different sector.

[0027] Each cell includes several access terminals which are in communication with
one or more sectors of each access point. For example, access terminals 130, 132, 134, 136
and 138 are in communication access point 162; access terminals 140, 142, 144, 146, 148
and 134 are in communication with access point 164; and access terminals 136, 148, 150,
152, 154 and 156 are in communication with access point 166.

[0028] Controller 180 is coupled to each of the cells 102, 104, and 106. Controller
180 may contain one or more connections to multiple networks, e.g. the Internet, other
packet based networks, or circuit switched voice networks that provide information to, and
from, the access terminals in communication with the cells of the multiple access wireless

communication system 100. The controller 180 includes, or is coupled with, a scheduler



[0027] Each cell includes several access termnals

whi ch are in conmunication with one or nore sectors of
wWe@20h/1#96ess poi nt. For exanple, access term nBABHUIR0T7/071744

132, 134, 136 and 138 are in conmunicati on access

poi nt 162; access term nals 140, 142, 144, 146, 148

and 134 are in comrunication with access p0|nt 164,

and access terminals 136, 1487 150, 152, 154 and 156

are in comuni cation with access point 166. [0028]
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equém@m@UERM le@él&irsrmﬁirﬂilgnctaltﬁn fdaﬂa@ltémtlnzHSa Whélwgi&rminal a mobile
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different antenna groups for different sectors, other approaches may be utilized. For
example, utilizing multiple fixed “beams” that each cover different areas of the cell in
frequency space may be utilized in lieu of, or in combination with physical sectors.

[0033] Referring to Figs. 2A and 2B, aspects of superframe structures for a multiple
access wireless communication system are illustrated. Fig. 2A illustrates aspects of
superframe structures for a frequency division duplexed (FDD) multiple access wireless
communication system, while Fig. 2B illustrates aspects of superframe structures for a time

division duplexed (TDD) multiple access wireless communication system. The superframe



the functionality of, a base station, a Node B, or
sone other term nology. An access term nal nmay al so be

WO fogns®el t o as, and include some or all the PCT/US2007/071744
functionality of, a user equipnent (UE), a wirel ess
communi cation device, termnal, a wireless termnal, a
nmobil e station, a nobile node, a nobile or sone other
t er mi nol ogy. [0032] I't shoul d8be noted that while Fig.
1, depicts physical sectors, i.e. having different
antenna groups for di fferent sectors, other approaches
mmab]lee's trhnshiizatat thobegexangbecachtsupdriramg, aruwhdyi il iatckdpessdd within

"bea t hat _.each cov r di fferent areas of the cell in
the s nﬁﬁ%ﬁéﬁ‘dﬁ&g ARYeADI 19 § DU i eu of, or in

CONH32 gt ' lebo\f‘ﬁ Fibs PIW 8hE 8B, HEFsNadd lllﬂlgggi?slmﬁ?&ﬁ@ rdi\ﬁ@ecf ito units

Figs. 2A and 2B, aspects of superframe structures
ofesup@nﬁtanmls eAatpesiand mel ezsprise mmmrﬁameqnmeasqbal@ éqﬂoawed by a series

| ustr ted 2A i1l ustr tes cts erf.rane

iR unbes FBD SotF dreies oo SR shedbert FRbpy-on may
o&%b&ﬂﬂﬂﬁaﬁ%%@&%c h&d g ths GO TR Rlaf@hik @Bn SHSthE Mk h& or for the

Fig. 2B illustrates aspects of superfrane structures

mpgrpag doingd ayesPD hnxdfymlene)dsquwrmdmaumlé spdeasl forward link
fr%g eeln%sl\% I x?e?p‘gﬂh{f?{rhgsn% %%% tﬂ?enﬁu ?o? yeoq% Etlafi‘?@ g@eﬁ& %nrd reverse

ransm egrnning o

1uﬂaﬂarbes thod rﬁﬁﬁbceccﬁﬁﬁumﬁlﬁtrmnshhaecspm@ftﬁ raﬂaemgttﬁeekﬁnssien@.f the
preanble and a mdanble. [0034] In both Figs. 2A and.
opman tee phaEFd slhﬂkldthealﬁg% MR g rEbetiof g Iy vary within a

1%1{ g@ﬁﬂ%aﬁ@&%eﬁ%%%ﬁ?eﬁaﬁ{ég)e” rame naey conprise a

supe rane prea owed by a series of frames. In
an [(3B] syBtawmg 20@of EigaresR [liustcatanekcnipdarfy domeard lihk sdper frame

R e A e N B TRV e et

210814 @616t2}%02@@t22202’2&1f b@@ 208 2y 283 qque@;‘(y 238, 240, 242, 244, 246,
subcarriers. In DD’system N forward |ink franes

248 dNMS0 VAN s@tihli pmktlcﬁrr @ﬁmeﬂ@e farwerd Ik swpetheumeo# illustrated including

sequent i al eve Link fr t hat

o S BB Braer o aLt jPllo B S I o s emp ARG A X ., frame
219, ansié:&sipdity ®lock e ppinp @f%deendw@@ aQfatd fofi®n 241, a&hﬁtﬂbl%ortlon

be noted that the number of N and M may vary within a

251;11 veHospItied 2 3mandp commeadnlos npisien 2Zabe sn xODBBYY frame, c. g., frame
mﬁt{]&e ?p(i) @b%&vﬁ%#gl nccfe iRL§8es S G c;ﬁ{lé(n 58(5 Vé’,acro%rol

supe es super

pqmeraaa:nlaqnlzogoxﬁloh Repesh dycobmasresildt %Gﬁmnm 208, 210,
212, 214, 216 218, 220, 222, 224, 226, 228, 230, 232,
23 ‘[003ﬂ; 6, gag&gng %ZfQ)of ﬁlggre 2&141ust2@485 exemplary forward link super frame

271 which includes super frame preamable 272 followed by a sequence of frames utilized
for forward link signaling and mute time intervals reserved for reverse link frames (frame
274, mute time 276, frame 278, mute time 280, frame 282, mute time 284, frame 286, mute
time 288, frame 290, mute time 292, frame 294, mute time 296, ..., frame 298, mute time
299. An initial portion of another forward link superframe is illustrated including a super
frame preamble 272' followed by a frame 274'. An exemplary frame, ¢.g., frame 286, in an
exemplary block hopping mode includes a data portion 275, a control portion 277, a pilot

portion 279, and a common pilot portion 281. An exemplary frame, e.g., frame 286, in an



248 and 250). An initial portion of another forward

link superfrane is illustrated including a super frane
wW@e@amploel 202' fol l owed by a frane 204'. An exe@pUs2097/071744

frane, e.g., frame 218, in an exenplary bl ock hopping

node includes a data portion 252, a control portion

254, a pilot portion 256, and a comon pilot portion

258. An exenplary frane, e.gqg. 9 frame 218, in an

exenpl ary synbol rate hoppi ng node includes a data

portion 260, a control portion 262, a pilot portion
ex@fplargegmbolaaterhoppipiinaddepocltid s REbporfiOn 383, aldoatsbingrtion 285, a

70 of Fi re 2B |IIus rat es npl ary forward |ink

plﬁ%ﬁ@’fmﬁ@ anste CQRNEH P} Wﬁoﬁt&@j@uper frame preamabl e

27320039 | omashiP¥D® eﬁﬁqmﬁ%%t%s Eé&%ﬁetﬂ%ﬁle'rﬁﬁﬂc&ﬂrlse a superframe

forward link signaling and nute tine intervals
preasbley dal céronn embedigentsj thk shpafrenc pfeaabie @ZWdesaipidottchamnel that

s 3BaBE8s oIS b TR 28 T b Borondeas
chéfrel thdtandudd4onfMdir@idd R ridfon that thefat @B tedAthal MY @tilize to
time 299. An initial portion of another forward |ink

dasgstutate theanfosmption epmizaragidn |tlitfcf0lu‘@lﬁr|ddméi féampfe rFurthgrrecquisition
1n?c§rﬁl%ﬁgrk guc% % tlrnlflgéreﬁ%gtgerb %fo%{ann ﬁgtgguf% Z%Pty folg 2 géc%gsgtggtl{l%lal to
coixdenitate Iam@l B@slcap@laér&oﬁ%ltdr@ﬁfsetﬁﬁfor@aﬁ@nmap bisp OF incdided in the

277, a pilot portlon 279, and a common pil ot portion
supgtfran}grprgg@lhlﬁ & 9t £ GAYeS, oglygsornequ Ahreabpye ang/gr other information may

ppi ng node i ncludes a data

h%@??@%ﬁn%g§53ég?gnffg%§%%€t|on 285, a pilot portion

28T0038hd B anaaspam, the Fdlowpog infama?igs ma[y(tﬁﬁﬁc}ludled inohdsuperframe

FDD an TDD Sy st ens eaC p rframe se a
PrGBhieT b%oram@a et G0 B e i eeh, S gy htom and

co?ﬂf'i%ﬁfaftlbﬁ‘ 'ﬁﬁoﬁﬁ iff) érf‘&dqﬂﬁﬁ%nablf%'t kﬁ’etnn@lh QMQB abd\@fe timing and
inCludes pilots that nay be used for channel

otbgt mfmtmamn layd o't e stheesastonattsr ferandsr chadied.sincloimgnedicators from
nfiguration information that the
o S R R R S (PG R P Ofhe
| NTO039Rt | PR tHedh dbmad abpgectshiest Qiewasrdhhhriths ﬁl&%perframe preamble
Furt her ach|S|t|on informati on such as timn
may piean witiplersap¢rémme pr¢anghlesef differeafrsuaediages Egmw bawilized to
iR SRR B P 2 S BEURE ARG e Rse RLLB Dy igh prorie
mpgsegdsbl e. I n other cases, only some of the above

and/or ot her |nfornat|on may be included in this
uptHOl ands phavehil fags. PO 2B, Ahepgeirara pregmle is followed by a

Se géﬂecQWf Rrdel Eﬁéﬁétﬁ@nﬂ?%%e RELHAES d Fiefehit number of OFDM
symbols, Wthh may constitute a number of subcarriers that may simultancously be utilized
for transmission over some defined period. Further, each frame may operate according to a
symbol rate hopping mode, where one or more non-contiguous OFDM symbols are
assigned to a user on a forward link or reverse link, or a block hopping mode, where users

hop within a block of OFDM symbols. The actual blocks or OFDM symbols may or may

not hop between frames.



preanble: (i) a common pilot channel; (ii) a broadcast
channel , including system and configuration

WO pdoon#gsi on; (iii) an acquisition pilot channedT/UseT071744
to acquire timng and other information; and (iv) an
ot her sector interference channel, including
indicators fromthe sector of its neasured
interference with respect to Bt her sectors. [ 0039]
Further, in certain aspects nessages for channels in
the superframe preanble may span nultiple superfrane
pr ¢@mt1|] esFi<gf 3 divstretceadpestpén baedvedth deipleynieay. Blee bandwidth

st B e SR e Lty B G o bt e b 1A ot
as&)E}&éQﬂ m€§$ b§§%\’MHzn5 Emf' 203AH210¢ s AR ofhBELAHARSA ! rame

preanbl e i's foll owed by a sequence of franes.
fr e[xWZﬂmyIm Irigl 3 dhendvindths Hieis drvideddinfof muléipte cmumyeBOZJBM and 306.

titut
InSSER T ETS S RO RS oSy B I cT FOBEL et and

rehb RN FhSHcAbxN @ caTAVE tidefati@d P@ticebaclbirtibehay Ba&hthe
rane may operate according to a syrrbol rate hoppin

suppifeamaniesrablegad &rrwistst bnknesmtiobpdngels asd GBVE diplvisantsol channels.
H?\I)vgY(e?‘, ' %]t%gl] eng?(cﬁﬂg,sfans&ﬂs%a rgtey\%e%sa{ tipe% raHEi (t:‘\}(n%i ?esource

albchli@BKowdrhdak Ealiéssagmﬁg; |hSp pa'ﬂt@nﬁﬁtdw se@hdﬁ@&@ afd ot(EEIDMnsmlssmn and
synbol s may or may not hop between franes. [0041] Fig

logatjqn) RF&3G{PTs sNaYSVFEY: fremaprter i fefiEt Fhedepnsly lswate and
h&bﬁ%%ﬂlaﬁ&?m "36 Q%nﬁllag f§ g@@m@mﬂ%ﬁm gcd%?syteﬁﬁmal This

nor e spe t's I'n other aspects, It
infaayhaben thay bivkdzaildbldi+z se2@atd/ebntarl ckamelsotoh essobiatedwiitht hispecific

Q042] 3, bandwi dth 300 is divided into
qgiﬂ?rtqrﬂlaé’%é’r SY@?‘%‘@ 1CIBHANS-and 306. In certain

as pewiss S’&rﬁé‘te%ﬁﬂﬂa%nha@ d§h gRARDLap a%ﬂﬁ?%ﬁderﬁ&ﬁﬂ‘eﬁé%lgnals may be
power control, of and reporting channel s exi st

schadiiedén thOItmmrel cerrsers Withinhresupedieate, uacrqnusmutlnayuﬂmﬁmnes or
t he .superframe. preanbl e, a rwar.d |ink contro

R BT isD SF OB | BHEF T Srighs S lggpe ble t

uti1hR dafEreat cafitg o fir Gerde! RTINS A8 f61HaLS linkBEMBYGuringdLS
and timng, resource allocations, overhead nmessagi ng

CHIPUR TSI eSsiemel WPCiagse e S seltedulst l9adifferamteaerreass tmdlfferent
su%ntqrarﬁ)e% %tr ?ﬁﬁné’ %%%HE]S‘I%{ Teatio) s&Rioh &l’ rﬁ@ ngc:’%le%lﬁe& 8ver frames that

ransm Ssioh ra
are Rlstanaitilp Byrvhyonbes Bi tgnabediftsrem icheiew. s&wawaﬂhabﬂrer heress

teliaanmgl%Cn?asysbet sec:{lé?iurfeacil to prgwde load balancing of resources for a given carrier and
provide statistical multiplexing gains throughout the total bandwidth.

[0044] In order to support multi-carrier access terminals operating across several
carriers within a superframe, in consecutive superframes, or during its communication
session several approaches may be provided. Firstly, the multi-carrier access terminals may
demodulate the superframe preambles and forward link control channels for each of the
carriers individually. In such a case, assignments, scheduling, power control and the like
would be performed on a carrier by carrier basis.

[0045] In an aspect, each portion of a carrier that is disjoint is less than or equal to

1.25MHz. The portions may be scattered over the total bandwidth of <20MHz. Further, in



informati on may be avail abl e via separate contro

channel s not associated with a specific carrier or may
wheoopnepesded vi a ot her neans. [0043] Some ter nPCEIUS2007/071744

having a greater capability to denodul ate signals, nay

be schedul ed on two or nore carriers within a

superfrane, in consecutive superfranes, or during its

conmuni cati on session. These lti-carrier access

termnals may be able to utilize different carriers

for reverse link frames and forward link frames during
somcafeaniheapacng sesstotuchpostiqpertfarsane carriy idxemultiple of 1.25MHz.

schedul d on different carr s in different

Hewpesrs ptaskesagine BefveRy 28 %Zw%mﬁw@émawe%%@%ﬁepeaﬂmg on
bdFawidE dspIBsALEdn@URNiKkr ames that are substantially

synchronous in tine on different carriers. Such

mul[9046¢ ar Ini semcaspats onepmninne awqmylob@llstsro@d’ultlwtotacb FFT size, ¢.g.

1 BaftHoF s aRBZ MR, Br 2D SFEiec Fos ey Bilnnan some

aspBétQUBIR dbrihdtRnt i yebe Pratdal 81 the dcPRAtIng! IT abgSitioh Bilots. In other

support nulti-carrier access term nals operating
asaecrt@él@,ls slefogn%uondaw bapasriqd mHitherpogtigne of therraperfigme preamble.
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Sl on several appr es may

catnhas mslytic-pe@vitdédesn m&ﬁo&@vmhe@d Shamayls teamdistfadree pie@mble. For
superfrane preanbl es and forward |ink control channels

el dhaninfrmpten teptifydiesa st it orgtheadchanps ar pifpie may
1n\?\glai: gH gﬁ&ta on BNRE ldétﬂg”yl (M@ﬁmﬁ NGh@lor Rﬁgﬂ%aSI %dai‘c?camers

e perforned on a c rrier y carrier
witbiadmp of moanpasipecef, a @aaér. porti on of a carr| er that is

disjoint Ls ess t han .or ual to 1.25M1z.
M‘féﬂ %Bu@e%ﬁstoéﬁﬁﬁﬁgle& r?Sﬂlér%tna}oan&ﬁwa fogfons may be

ad%i@é\é's'gd in a%ﬁé'l@ ﬁss@nﬂ%‘ﬂmno PIREGE SelBr ﬁlﬁyc‘% Q&l@ﬁﬁ‘i\@(feﬁendent
each portlono a sane carrier |Sam.|t|p

partigivHz, caHomwevdpendsnHgr Fepa@nmgl]e hiethaerdl t@n&ia@luzectfomfscheduling,

ortions ma e ut'Ilzed on bandw
By Rty o BRI o R R  of whptber they are
1n%nﬂ@[cﬁls g@ﬂid)ln§ bf h&n Tkt Q! é‘acﬁ & sbirct Mes 4 RdsalircEREnGfiéRion that is
5MHz, 5N+h 10MHz, or 20MHz, of a

b@e‘gvmn 1§ casicean pusiitslocatian doihe basdidihs, t hi s

|nf t| 0

e (5 T %%feﬁﬁ?@ ot? %é’ X%’gﬁgro?és?hec eﬁﬁﬂ%ﬂ% h{%gafr%lt e access
wﬁB&sMnﬁﬁnﬁmcamnl spstemlwef ilfetiritedna bahdwdeh $00 esrh‘uﬂﬁl@ra Vlrtual

preanble. [0047] In an aspect, the speC|f|cat|on of .
baggIEb ﬁ?ﬁ@mmahtw&ccafqoaﬁguw POFIONS:1S fible for communication

according to system design parameters. The structure includes one or more forward link
frames 404 and reverse link frames 408, each of which may be part of one or more
superframes as discussed with respect to Fig. 2A and/or Figure 2B.

[0050] Each forward link frame 404 includes control channels 406. Each of the
control channels 406 may include information for functions related to, for example,
acquisition; acknowledgements; forward link assignments for each access terminal, which
may be different or the same for broadcast, multicast, and unicast message types, reverse
link assignments for each access terminal; reverse link power control for each access

terminal; and reverse link acknowledgements. It should be noted that more or fewer of



carriers may be provided on one or nore overhead
channels in a superfrane preanble. For exanple, the
WO pdoon#easi on identifying a carrier, in the ovePdiEHS2007/071744
channels or pilots, may include an allocation bit-map
identifying the nunber and/or |ocation of guard
carriers wthin one or nore portions of a carrier.
[ 0048] For the purposes of scH%duIing, resources in
non- conti guous portions nmay be addressed in a single
assignnment to a user or users, or may be assigned
mkhdﬁmmmdemMybesmﬁmnsdﬂfaﬁmmaMMmﬁHsMﬁdeﬁﬁmd&mmbyuOEaands406

f. channel  trees are used for scheduling, ..
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hdb%ﬁ%’%eﬁ&&ﬁ%@és@%%e@fo Meetibghelthey are in contiguous

pOI‘tI ons or not. hat 1is, each resource has a resource )
| dées1y i cE@thrnvetrkmlunk[ &arbaéé&mqptdns ¢ hembenr afirevergnlchkrfodnsmissions,

t he bandwi.dth 4 Ref
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bandw dth 400, which is a virtual ban

dth
thetosynatioh ra’q@hmﬂmg, Slee nei-seRfigupnuBRbA) Slackomgy talsg be utilized.
av d ?l eIn a%%i}‘]uco%n?% %\ﬁe%eq af?%gﬁg%gq&a}tl 9nc§1}/d%t %mPgo?g Iregvgrse link

paramneters. ure i1 nc S one” or

cdnitrok cahasie 44@,0dhialnchaly eveblideefcbdbakk thizanels; g3 chzﬁﬁﬁh fof reverse link
whi ch may be part of one or nore superfranes as

chgnael gsidmption. f“hd regpetdgmsntshynneathghmay be pided ip e reverse link
trzgrﬁan neﬂnﬁﬁ EO%M) ! ﬁa# &éthé FREse O@ﬁ hﬁ]t%l ?grfhf%ow Iﬁlly include

ach 0 e contr anne
infaralatioe forrffuostions radated ar, fdrumetnplenforwetddirdchnidoevdrear hnk resource

exa qui sition: ackn mﬂedgenents for
reag%ﬂrgwnfeaﬁﬁéccreé% tegtil: SORMSE QIR ©-&-6h ﬂﬁ%jl%g{}omﬂon
(T & BfttreRf tyf)@beofst@a'ﬁﬁnfsglronb&ﬂqg&@sgﬁom%’é 5dc€§%st&vrmﬁ£1§l that may be
uni cast nmessage types, reverse |ink assignnments for

used bl theamssss pogrt ddmelanngl @Man@eonl pmlkOSp@v\b shadd be obtedl drat more or
ch.ac rever

SRR ETR R TP B SuRBiied LRS! SR A0 o, he reverse link

cdn@OBELARSIN R0 TaR GBop @i SadiEYanEa BRI foedph étsequeh@és that are the
channel s 406. so, the control channels 4

sainw @Ak cTenifiem Aepring perycness Bepeioddo Salghrnsts. t hat ar e

B

44moheidedor orthopeal 0bdgsesesteling seludncag sntirdikensay e @ilized to
412, 414, and 416 from access termnals. In Fl%f 4, a .
sep%@g,e@éh UpSH @n@/péﬁgfﬁregg A% glnforrnatlon transmitted 1n the reverse link

control channels 440. These orthogonal codes may be user specific or may be allocated by
the access point to each access terminal per communication session or shorter period, e.g.
per superframe.

[0054] Additionally, in certain aspects, some of the available subcarriers in an
OFDM symbol may be designated as guard subcarriers and may not be modulated, i.¢., no
energy is transmitted on these subcarriers. The number of guard subcarriers in the
superframe preamble and in each frame may be provided via one or more messages in the

control channels 406 or superframe preamble.



depi cted as being a block, i.e. a group of contiguous

OFDM synbol s. It should be noted that synbol rate
whoepilesysl €. g. non-conti guous synbol bl ocks nMeERCHUSHOTE71744

utilized. [0052] In addition, each reverse link frane

408 may i nclude one nore reverse link control channels

440, which may include feedback channels; pil ot

channel s for reverse |ink chakhel estimation, and

acknow edgnent channel s that nmay be included in the

reverse link transm ssion 412, 414, 416. Each of the
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[0058] Power control channel 518 may carry information regarding interference
generated at other sectors due to transmissions from access terminals of that sector. Also,
in certain aspects, the subcarriers 420 at the edge of the entire bandwidth may function as
quasi-guard subcarriers.

[0059] 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.



redundancy check may be utilized for the packet and

the transm ssions that include synbols fromthese
wW@aoRa1®ear e not subject to overhead transnm ssPORES29D7/071744

cyclic redundancy checks. [0056] It should be noted

that the bandwi dth 400 nmay conpri se di sconti nuous

subcarriers and need not be adjacent. In such aspects,

the control channels nmay be I}fited to | ess than al

of the portions of a carrier, randomy placed anongst

the portions, or schedul ed anobngst the portions in

son@eddr tItehioudébenoteditisit,iia sbas hipents, 1[116@517t]rol|%hﬁ1&ret by 514, 516,

to Fig. ects of .a forward link frame
Shumey g?fepfé%?ég% gﬂfw fligeatiensag ﬁ'%ﬁ’l t%mbﬁﬁlogy%géﬁﬁ%tﬁ dransmissions are
ble:ll HefpeA R blaks D MMatR oFifferaftsi Ry RN Ad fof‘ ﬁle control

frame 404 is further divided into two segnents
dﬁmn@t a control channel 406, which may or may not

COTRIg T R P BB 5 SUPSN Bl sees

erﬁ%smmﬁﬁcﬁf&%_?ﬁteﬁfar@ PRk gkd dAtAloRBIhn@INE2D may include pilots to
consi derations he remnai ni ng portions 422 are

allpedealceaps agiat toalstimateghe taewe dinkndnicgudsbphangei2danay include
1n%l§ﬁ%g§£to aﬁﬁown'giyn%écggs l?l%n%qig rgc[%lemesg)upéeﬁ gcgr ﬁﬁﬁw{ﬁﬁlr@ve?s"ezhnk and

ﬁﬁh@ﬂﬂﬁ&eﬁm&ysbe present on each of the OFDNIsynboIs in
each forward link frane, and need not be included in

t hd0Q8Zht r irerseri feadhack phannek26 aliops ﬁe@%s tormingd t provide
fe‘éﬁ?&%ﬁ wﬁﬁ%%@?ﬂy'cggmfeﬁ‘ ﬁff&‘ﬁﬁatéﬁ%(?‘]‘f; 1 ¢ e‘M}E 'ch% Ry more

annel e present Int anne
schsdudepmotied or Waﬂh@e niolles ]]'d”lesc]sadghag,lfngtrmi’samssejn b 1he axmyss

te{ﬂﬂl‘?l'éfﬁﬁ%@as i %@f aga?ﬁ%ﬂvig gt’é?ltag, Sﬁﬂ% arew&ﬁa or

cdhtliRitidnt ARSLVFS % Igdb%r%nttrélechﬁﬁﬁé@ 55 nlal DK usé@é%%fé’&i’é% to allow
control channel 518 may carry information regarding

thr: rt@ss poishiogcgentraved cantrad isncsestior evdue link transmission, ¢.g.
? onﬁ {ron1acgesszﬁe m nal s of that sector
r P4fhs

daﬁ? &%HSHP% Te PR SUFRPT I DT §pyglghannel 528

mefleempiisctdie o Mtdré 8f Mha MebabaicHiBNel§ BP6t DO cBsnnels 432 may operate
quasi - guard subcarriers. [0059] It should be noted

accpegingriocy bl ratpheppitzerdneck kappigraedainyiffercnigeyerselink frames

4(5%’1 a&lﬁgn ﬁ 0&%1{1 %sepe%%t Rt sulSJé e% Elé(? %tecﬂé ecﬁgéeabrﬁ}q% enéﬁg{)gr{bﬂ\ﬂath may

e "sup er rane

fusoiet fsrquasi- guaﬁtEswocaﬁEBM synbol characteristics, and
hop sequences. [ 0060] It should be not ed t hat, in

as é@[ﬁ% tﬁ]éoué(%)h@ pofed s e F @2 Annd 5B5¥810t dlfferent channels that

make up control channels 406 and 440 as being multiplexed in time, this need not be the
case. The different channels that make up control channels 406 and 440 may be
multiplexed using different orthogonal, quasi-orthogonal, or scrambling codes, different
frequencies, or any combinations of time, code, and frequency.

[0064] Referring to Fig.6, a block diagram of an embodiment of an exemplary first
communications device or system 810 and an exemplary second communications device or
system 850 in a MIMO system 800 is illustrated. At first communications device 810,
traffic data for a number of data streams is provided from a data source 812 to transmit

(TX) data processor 814. In an embodiment, each data stream is transmitted over a



518 may conprise the sane allocations as a data

transm ssion, e.g. if data transm ssions are bl ock
whoppaeddshen bl ocks of the same or different SPEESIAY071744

be all ocated for the control channel. [0061] Referring

to Fig. 5B, aspects of a reverse link frane for a

mul tiple access wi reless communi cati on system are

illustrated. A pilot channel b»2 may include pilots to

all ow the access point to estimate the reverse link. A

request channel 524 may include information to allow
regpecace essniicdamemal ToOdate groesisor eEbiormets, dodes, fantl inawdlcages the
e S0t o B s LRkt ot

stic@hith b ddd ©dRiAyfade feedback with respect to channel
information CQ. The CQ may relate to one or nore

sc sl edThodesd dat faneich dblastrrardesyfhermsitihleded with pilot data

for ] ssion to th ccess. ternnal . enpl ar.y . .
uQEDREFhRRh o d B ashf o ia o AL i (TR et s processed
inGOfWMEhABRSE ak @R BE uscll R MR c G PiHsh Gbmab agiRAte T haRYe]

be used as a reference to allow the access point to

regaee-al e poltimlexed pilpiindi aeded date farescl data pegean ethen mpdulated (Le.,
e oo e ol o
PR Mt L0y ST ISBTR Y, PSKRORRE P or

M5Q8 Mipy¢ lee id[fot thet dutestedanimorRodlle tlddulhted batlols hamngdts rate,
526. Data channels 432 may operate according.to a.
cagiep and medalafieon frsgctodaty piararn mayp Be deferriged by ingfrpgtigns performed
innk frames 408. Also, in certain aspects, the
béﬁégéﬁﬁ éeﬁros 480 at the edge of the entire bandw dth
may0dashct Tionmadulgi@ss ynghwdy br sadhoefithe dats strdad@68¢ thiet provided to a

houl d b oted t hat ile Figs. 5 nd 5B i ct
T iPF?‘@?%’ﬁgzg’h"éﬁ‘fﬁléF‘?ytf . erﬂ?ﬁ%@ﬁfge wﬁf‘%rmeﬂaﬂﬁgﬁ%g-m OFDM).
TR0 A4Qr 830 %g&m&%&sm%&ﬁm strdaltsSo NG AN RRltte R TMTR
t he case. The different channels that nake up control

8P hdhmospls 8205 Band thnSmittey 8B2 ravalves phdepedessss amgspective symbol

di fferent ,ort hogonal uasi -ort al | r. scranbli
stieptiu o It s e S Soa® HRMETHR e lin ey fes. fiters,
ard URon&@dpihcARMof kRIS A YroviRAGAdd REE € kiph 1Guiteb1 E @ thnsmission

a bl ock di agram of an enpodi nent of an exen@zzr first
ovss HeUMI & ¢honseld Avineadubptedssignadyrirgmaraapaitipss ﬁ%ﬂoagly 822t are

theff ?r?&%&@&'%&' 5 Tacltﬂté)tﬂl%s Q@Yal tﬁ?ou%fl 824t, respectively.

[0067] At second communications device 850, the transmitted modulated signals are
received by Ny antennas 852a through 852r and the received signal from each antenna 852
is provided to a respective receiver (RCVR) 854. Each receiver 854 (854a through 854r)
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.

[0068] An RX data processor 860 then receives and processes the Ny received
symbol streams from N receivers 854 based on a particular receiver processing technique
to provide Ny “detected” symbol streams. The processing by RX data processor 860 is
described in further detail below. Each detected symbol stream includes symbols that are

estimates of the modulation symbols transmitted for the corresponding data stream. RX



system 850 in a M MO system 800 is illustrated. At

first communi cati ons device 810, traffic data for a
woona4990f data streans is provided froma dat BCHUSR00B071744

812 to transmt (TX) data processor 814. In an

enbodi nent, each data streamis transmtted over

arespective transmt antenna. TX data processor 814

formats, codes, and interleavks the traffic data for

each data stream based on a particul ar codi ng schene

selected for that data streamto provide coded dat a.
dqtOphbssdngscthae derdadidattg dematiradat andsdacedew caety ddétected symbol

mul ti pl exed with. pilo ata usin DM t echni ques.  Th .
SUSAINP TRRQVET s tr@'fﬁﬁ gy fqy?@ %ﬁ%ma&t{e%ﬁrﬁi e siprengn Gota sink
8dx. Oﬂ%sp?g&tséiﬁ% By IROO¥Na PRIBGHr 86FisBdhpRen i8R tdthal fi€formed by TX

recei ver systemto estimte the channel response. The
prooéssori20xed To{ Hat penvdsson8bHatdastacohunurecationsldevacss leam

[ ted (i. . based : :
oot 0890 RSBt SmiebR b o R i Shdhsiges that i

m@ay sii@aMousE RedoRdlatQk ot Bed subdhdicst JreAMHz0 1 28 Qiblcti@iers or 1.25
nodul ati on sSynbols. The data rate, coding, and

Mitsd gf @subsarricsyoreaz Midt a st ream may be determi ned by

:ng%(f’fgft i PRS c}ﬁ;g%%lgéggﬁsebé/sﬁ%ra oe?g%?%r%{eggogrg{X%)Qooc%gor g?@ may be used

i on Sy eacC Streans a
totpeefori spadedgacd/ma plotepife &BOFec8ROr, atfuktioiowerYevklsl EHaape
process the nmodul ati on synbols (e.g., for OF . TX
mpdgatiersigics @p achemics, rodRar geldony: es80% 1P wyyrpther estimate the

si M&%i&&@ﬂm&ﬁf@@é@ hli&y ﬁ%hﬁl&%ﬁ&%%%%c{eﬁ rsgl'ﬁggl ﬁl%gltﬂg, and possibly

ach transmtter 2 recelves an processes
othesghendl vkarggtoticiics stndgaonites thesevjudtit@séo aiprarosser &HAl RY data
si gnal and furt conditions (e.g., anpljifies, .
PpEFr Q0 Omaoa%%g?@m Uit dgHy %pgg%mg#ﬁg&th? ORsFBiAEdSNR for
th s%%aﬁl pERAsdt INRhe BrdvilRls@hhiffel LhRNSLASHA (B wHidlemay
M channel . NT nodul ated signals fromtransmtters
cBRFse tvariowghp&2dtinfarmatidrengardaigshd careuficaimnNink and/or the

ant ennas 824a through, 824t . respectively. [0067] .
o ETE S Cohierog ol o SRR o pes . he cstis
the® grdlcadsed b hanelisa Ef&eﬁs@@ 818/ esbdayatddbydineaniatr 88&&onditioned by

t hrough 852r and the received signal fromeach antenna

trgsmiiteys B4 theaah8g4n ane pesniftod beckdeifjs comrowptigavdevice 810.

h [ t hr o ﬂﬁg [8NS
L I O e
sohesipestid, veccihved dly VIed dsth phadessod 8 08, thadetatédiey soddliator 88€,tonditioned

signal to ggr ovi de_sanpl es, and further processes the
bggwpggerf; 8 ﬁt@mqg@ 834r, and transmitted to first communications device 810.
[0071] At first communications device 810, the modulated signals from second
communications device 850 are received by antennas 824, conditioned by receivers 822,
demodulated by a demodulator 840, and processed by a RX data processor 842 to recover
the CSI reported by the receiver system. The reported CSI is then provided to processor
830 and used to (1) determine the data rates and coding and modulation schemes to be used
for the data streams and (2) generate various controls for TX data processor 814 and TX
processor 820. Alternatively, the CSI may be utilized by processor 870 to determine

modulation schemes and/or coding rates for transmission, along with other information.

This may then be provided to the transmitter of the first communications device which uses



correspondi ng "received" synbol stream [0068] An RX

data processor 860 then receives and processes the NR
WO e@eiyedl synbol streans from NR recei vers 854PGHESWOTOT1744

a particular recei ver processing technique to provide

NT "detected” synbol streans. The processing by RX

data processor 860 is described in further detai

bel ow. Each detected synbol sth eam i ncl udes synbol s

that are estimates of the nodul ati on synbol s

transmtted for the correspondi ng data stream RXdata
thpriafoesation, 8Gfct ey be quadiatd tte provitki latee trhesaviesonsaa the receiver of

decodes each.detected s nbol stre ig [ ecover the
th Frs%ﬂopgéoﬁgt“é“%?nst 1@Gat t%’EeF%‘éﬁW LRGP §4¢ may be, and
sorh@in®d id, o @ Bt ViniBo. ROSvRLQALEhAYaltY so%%tﬁifi’és%oes included

processor 860 is conplenentary to that perforned by X
reperse Bsls baff@2Btaand TX data processor 814 at first

co icati ons d ce 9 oce or
cot  phrorRe e b BhRaintrtsonstrion ol B R Rogna
cdnﬁmﬁﬁ}éatﬁinwle%@&e%éﬁéd{lv@w&ﬂl@ﬁ@ 838.-a8d 891 BreiRCAsrab&fo¥ program
or 5 Mz, 128 subcarriers or 1.25 MHz. 256 subcarriers

co(ﬁiles andsdappsedtyqrogesshie 82hah®10, Fesppively. est i mat e
E&fﬁ edAP R@%eRI 90\7%1?'18% Pr%ggss{r%)f%c%gl %%?glag%e Bg%i t8 E%cess the Ny

spac ce \Y

rep@%&f s@@ﬂ@io%et&h &fé% tfﬁh@mhtwdl s9mbbB§tRamer T’ééi@&ﬁﬁver@ﬁocessmg
ot her actions. RX processor 860 may further estimate
tegliuquss giay b sowsddBioAwe Drintasy Feeeaiies (D ap3tiss andspprey-tigr receiver

prroﬁgssﬂgtt@éﬁﬁﬁﬂ W% at%tais%é}gﬁ A fiflad §h£}|}t11$n%cﬂﬁf ues): and (i)

ann I'stics, prOV| ese quanti'ties
“sioccasipe nmlhsg/equa&ﬁﬁho_ﬂ@ﬁddateefemnoe essollat®E0 raeiver pmesssmg

870 may _f. riye an estinmate of the " rati,
?WW%@S@ §tr ‘éf%%“eé%‘ifﬁs%‘mnf% vl a%caﬁ fon”"0F “successive

aﬁBéBﬁﬁh”ﬁ%@ﬁ@r@ﬁé&&ﬂ@%&%ﬁlhQﬁ') whi ch nmay conprise
various types of inf 5r mat | on regarding the

co®flidi c aWiholn Rig. fldeagreheon MIMOrsasiemvéld selait aysi¢m aeizan be applied to a

mEing RS oo e BB BTl Finiya 4 BB Res Sopoutan o bas
sty trad @t Biye ¢ Iﬁ&@lékﬁﬂbﬁf st@fhs t&@@ﬂglel MORela B¥vice, e.g. a mobile

transmitters 854a through 854r transmtted back
statepnf j Alge, acingie aniput toHe @@Wc@t@n@ sysierdimdydigaitiliged w the same

| udi l'i nk
e B BB G SER, 512”5 Tt ved by TX dat a

pr geERs$ or Ticl@anshighidnat etthidues dvdbvibad bereB80ay bomthlémedtedby
by transmtters 854a through 854r, and transmitted to
varjous fne@%?mﬁmleé%p]@n@egetg?@éq@i may be implemented in hardware, firmware,

software, or a combination thereof. For a hardware implementation, the processing units at
a transmitter may be implemented within one or more application specific integrated
circuits (ASICs), digital signal processors (DSPs), digital signal processing devices
(DSPDs), programmable logic devices (PLDs), field programmable gate arrays (FPGAs),
processors, controllers, micro-controllers, microprocessors, electronic devices, other
electronic units designed to perform the functions described herein, or a combination
thereof. The processing units at a receiver may also be implemented within one or more

ASICs, DSPs, processors, and so on.



[0071] At first conmmunications device 810, the

nodul at ed signals from second comruni cati ons devi ce
W@a07a4%6t ecei ved by antennas 824, conditi onedP@lyUS2007/071744

receivers 822, denodul ated by a denodul ator 840, and

processed by a RX data processor 842 to recover the

CSI reported by the receiver system The reported CSI

is then provided to processor”%so and used to (1)

determi ne the data rates and codi ng and nodul ati on

schenes to be used for the data streanms and (2)
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and TX essor 820. Alt rnatively, the
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Wth other information. This nmay be provide
832her &72am$Hi t G)end ekeauinast lfy  priocessomig e, qaiodeosts 8deoi 8€0). The

whi ch _usesthi.s inf tion, which may be ntlzed to
mEREGi Y PRiERCFRE WIDU B 09 PRer PHEBrL ARG profgigor.
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data processor 842 may be, and sonetines is, stored in

orgfEanaméssion (R thatarsohsrteansaitted byethe acoash prowEYapeoss thyminal. It

défg %Ioangglé%y 1&51?2% f{xe{i' ﬁe{;{eﬁ&e ngcﬂ)%cks{ (gfos ﬁlarg ) ?@g’ Béﬁods or

Irec opera I'on at

oti@CRregidtidhtedtd Rt tAavhBssns.r especti vely. Menori es
832 and 872 prOV|de storage for pro ran1codes and data
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used to process ft recei’ved signdls to detect
rebburtesanamwitdled cemntmnicagbnsesysem. Tesaionetatsvastep 702, where the

processi techn| be grquped into rinar
CO&%@@&WO@@ EYife wgmeaq%dgagléﬁ 4 3pd nr%%eséwrs?ep 763" 1n step 704

thB OB Aot SV AURSts (a"mbtcxkf‘lr@léﬁ t@tlnﬁﬁal & bEhistshel QoRPnunications
equal i zation techniques); and (ii) "successive

resurbdsngldeigsadpi HWétthoeomamdnicatiensfleyiensdcdan salondwithss terminal to
rocess .which i | so r red
b §F Gt by REBEER G B, BBt hREle S Rak b 06T 86 708
" SYGE$ S| Mt e tHeabh@Mini¢Li68 ¥&ficdUsOiehS tie rfﬂst wireless terminal a
technlque) 007 4 Wiile Fig. 6 describes a

M MO
e8I E QL uldﬁ)g ad Japst twgilmph@.}oug ®okjowP oEbandgvigth for a period of time,
th%{)] glﬁ]c{)‘ﬁ}aﬁ:l]l{)ﬁ%ﬁoqjtlgnso&tﬁﬂ{lﬁgdglzg Mbﬁﬁgg eﬁ%{]{l&f Bk gandw1dth not

inthided M daidReodte. m\nrserlswmu)ocﬁmelﬁaﬁﬁe timc@ltﬁuw@d Iﬁbrtlons of
ant enpna devi ce nmpbi l e station. Al so, a single

36‘91"’#)‘1}? afeose§?rﬁ@|dé’yla%%ﬁ9§t bt ¥hHa system may be utilized
in [M@] S88Feration proceeds from step 708 to step 710. In step 710, the

communications device assigns the second wireless terminal a resource corresponding to
one of said discontinuous portions of bandwidth during a second period of time, said one of
said discontinuous portions of bandwidth being shared by said first and second wireless
terminals on one of a time division multiplexing basis and a frequency division
multiplexing basis. Operation proceeds from step 710 to step 711.

[0081] Instep 711, the communications device transmits guard sub-carrier
information indicating at least one of the number and location of guard sub-carriers in at

least one of said discontinuous portions of bandwidth. In some embodiments, different



manner as described with respect to Fig. 6. [0075] The
transm ssion techni ques described herein nay be
WO ppl7aent ed by vari ous nmeans. For exanpl e, theGEUS2007/071744
techni ques may be inplenented in hardware, firnmare,
software, or a conbination thereof. For a hardware
i npl ementati on, the processing units at a transmtter
may be inplenmented within on r nore application
specific integrated circuits (ASICs), digital signal
processors (DSPs), digital signal processing devices
nl(rﬁﬁ?ibﬁ guapd adremiablag dseghiaedlevh deeréiRlddspntiduoak gortions of
FPGAs) ,. processors,

bl
ARG by fravaun gwa% NETERA B lgﬁsrté%le Oﬁfh@rdawa%% partions of bandwidth
hﬁile%ﬁﬁfd%ﬂb%agf‘e\‘é £CEFfeRbNBEatRhECI Qiohs BRAbSENLER! Aned sitRcarrier

performthe functions described herein, or a
mtﬁnmatlnlats lypadchgneofpreafithde, pravcesipenifama ptf@nrbﬂe aperation proceeds

rec o0 be inplenented within one or nore
frogs ﬂﬁ)é%ty g#gcessors and so on.[0076] For a

S of[mmq e Inngdpenentiatdotiurdi@i@iohs ANSEH BalsAits b AT HYRBment
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MEsHALE icomsunigating theawyiznnent of dictrssanrediaciudingtthopdeast two
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thex@asmhiedd Bysignnin® aFssRition éndudes prmode farifie3drespchdig to a sct of
The nenory ¥| bhe inplemented within the processor or
Sué’xctaéfrl*?‘félth? ¥t ohaipeastes derludipgateyst pae sbosardenfeom seepf the at

le%xﬁ ?\g o UNEo A ARG EPEorBbn LRGN Rt efn%a%gﬁ?&%éd@%nts, assigning

rmation or transm ssion types t
cdmmrssmstst@dlgl}he tfihe vartess serpdiahto msomcecsdmsed wgromd andblanndl tree

whiehindicts ellekior tariespendigs st aguuniBicgs pgganel constructed from

'ﬁ_l%%?ﬁ@? Gﬁéls&ﬁﬁhﬁ&ls%rﬁ&s%%gn&\ﬁlaﬂﬁm ssions. [0078]
igure 7 1s a flowhart 700 of an exenplary nethod of

op0e83i nganremepmpcfaiB ionsstaeV] T, step. Hlé, hastt;agw the

st ati.oq aﬁcess goi nf, ar cer][t.rlgél ctontrol | er. to th d
COTUTRHOGS ASGER FRBE S sy BNETL, RIoEmY b‘?ﬂﬁ?ﬂ??%‘%lf”&% 0 the sceon
whYRBtEemigeler ati on starts in step 702, where the

conmmuni cati ons device is powered on and initialized
and0Qb c elvcromesnghod s stepp 786.¢/3 00d 7i hare optional steps and are
Tﬁ {ggunl cations device selects a first wireless
erm nal to be assigned conmunications resources, and

i N[6085p 7RGohRentodimeitsald @osndieittiess wah@elis a@m@&d@ﬁdsource
wreless termpal to be assigned communi cati ons

inclydingrat st tygetiscontdnpays aefé@ag of basyghwddta o bepsaddoxt pgyiod of time,

th€ @80 discontinuous portions of bandwidth being separated by a portion of bandwidth not
included in said resource.

[0086] Steps 716, 718 and 720 are steps which are included in some embodiments,
but omitted in other embodiments. Operation proceeds from step 714 to step 716. In step
716, if the resource is assigned to the first wireless terminal is a downlink resource then, the
communications device is controlled to proceed from step 716 to step 718; however, if the
resource assigned to the first wireless terminal is an uplink resource then the
communications device is controlled to proceed from step 716 to step 720. Returning to

step 718, in step 718 the communications device transmits an OFDM signal including



[0079] In step 708, the communi cati ons devi ce assigns
the first wireless termnal a resource including at
WO e@gt49960 di sconti nuous portions of bandw dt hP¢DES207/071744
period of tinme, the two discontinuous portions of
bandw dth separated by a portion of bandw dth not
included in said resource. In various enbodi nents, the
di sconti nuous portions of bandi dt h are separ at ed by
at least 1.25 M Hz. [0080] Operation proceeds from
step 708 to step 710. In step 710, the conmunications
inflewiaden dssitgh® sallewsdeondrmmnilehdsding esnes nadrespondisg wr cdd

corres ondi ng to one of said discon |nu0us tions of
dipconinp Woﬁtﬂmsﬁfﬁt %Otsséléid??&“%’e‘?fq@&g?ﬁ‘hé otgncly ?‘{j‘néﬁ rgyource.
R%hﬂnéjioss@é%ﬁﬁoﬂﬁ%é% R0Okhd m&ﬁwaﬁﬁg%@t&@ RN asﬁ%l%’d OFDM

by said first and second w rel ess tern1na|s on one of
signal iireduddn g indororation fitoinpsaed firsg whigkiss teamthah wWheenuesid processing
vi siLon. mul exi basi s rat.i
g R o BB R P SmRaginERS S0 BT Bandin no
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informati on indicating at | east one of the nunber and
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bak&eRsscneddaiye3Dovih Figuité B f iervesver thie ey dtitivnaless por subpdrs
of bandwi dth., In sone _enbodi nents at | east some of the
COEERIATTARS d 8o B Kidguse 3p Arenineithat RavesigEapgesented by S04 is at

legér’ég O%MI[& eééntﬂ{ulﬁg i 'ﬂ?erbtxahl?fea‘é%sﬁﬁ thd ﬁrsyazﬁtjef%%'sstermmal is assigned

i ments, guard sub-carr ormation is
tohrsehaich32 Which iphetrs 3 discortigious aosioper Tha baye sfatieanaly de

re?ﬁiegeﬁgf?on : 013%?9 i%%ﬁ??sé%te 0&@%@%@@325 agé%ﬁve@egggtz'leing

hc%'nﬁléli if tl@a?t%h&[%ﬂi at'%Eﬁ?f@&ﬁo& omw&hﬁ@ély r’[Ee bl sgsivh AHYERE be
of the resource including the at |east two

cmhnmumnatmgumbgncbwét foo myerdéreneermnirdk purpeses.he fir st

e MR LR g R TT o RRE SRTIGY st qpgming o wircless

tetrBi@aL, kfol, QCc B9 i @O Al b B@rdMcd weBtvadibusSehbsdmentSr Opetakibn starts
set of sub-carriers includi ng at | east one sub-carrier

infsgeprh 103 cwhee theheirgless) terinaliippoupise o ehd i tializsdr Operssion proceeds
fr&gn spa?{]s‘i%ﬂ fjlt(ﬁ to s{% quf)ll OHp t&ypﬁﬁ %%l?ébﬂ%éﬂ‘rgﬂélqgce Ves a resource
conprises T st W 10

assi t'he ess term
as@gaﬁmﬁclﬁsssb@fsmdlcu@@a@g@hﬁﬁn @br 4 pe@dwifitiete, towdidatrelsss terminal of

sub-carriers corresponding to a communi cati.ons channe
a FeSPes ctuding gt denst two discontinuous portions of bandwidth separated by a
portion of bandwidth not included in said resource. In some embodiments, the
discontinuous portions of bandwidth are separated by at least 1.25 MHz. In some
embodiments, different numbers of guard sub-carriers are associated with different
discontinuous portions of bandwidth. The assigned resource may be, and sometime is an
uplink resource. The assigned resource may be, and sometime is a downlink resource.
Operation proceeds from step 1104 to step 1106.

[0089] In step 1106, the wireless terminal determines from a node identifier

received in said received resource assignment message and stored information, a set of sub-

carriers corresponding to said node identifier to be used by said wireless terminal. In some



a plurality of discontinuous portions of bandw dt h.

[ 0083] Operation proceeds fromstep 712 to step 714.
WO p003t149961714 t he comruni cati ons devi ce transn PGI/US2007/071744

assi gnnment information communicating to the second

wireless termnal. [0084] In sone enbodi nents, steps

706, 710 and 714 are optional_ steps and are omtted.

[0085] In sonme enbodinents, tHe second wirel ess

term nal is assigned a resource including at |east two

di sconti nuous portions of bandw dth to be used for a
erplerdimdnteftht setef stiliieartias inkisdwrnat lcastaus gpaddtsubrearred from each of the

andw dt.h bei ng separ at by .a portion of bandwi dth
ERERE R TR AN, gm%@th[- JliognEpesogy gompigp 1106 o
st§nf0k20 are steps which are included in sone

enbodi nents, but omtted in other enbodi nents.
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diSEMBH A E ok 1o ARG RIth §hic@MHal Obéc@thsiiOnd 0GRERirblc@Merminal. In
step 716 to step 718; however, if the resource

vagpyp gaeedimsntshecceiv gt gufd eibecsgriqrantgrmation igclades gpdinieg a
r n th N I ons. devi ce | ntroll. .
o SR S EEPRAL GALBI G iRy FRAGRY fRrmation
InSdo@fe chdliddirhéhtS tePnuider ol guard RUbHOAERE B itse iR io€ & portion of a band is
transmts an OFDM signal includinginformation directed
a fumction of the !e@mgglglqa‘g?qﬁ maqochWSﬁ@ et @ﬁé@ acent band, ¢.g., a CDMA
s
P O S R8I e [0 R il Rl atheast
sonesafisa terecdredduguargnbarserapfor@6tiom saitl ard@Quardsub-carrier
. comruni cati ons Vi ce processes recei ved si gnal
m?%maaaﬁl 16aHp® (HETY ygug SETHT ?q%?nwvlap . erentlp%mons of
bdn@WidtRA0pMRBH Bt SR FbRERE 9350 RktéNFlvdes filtering
out sub-carriers corresponding to said portion of said
barh@@fldit hinseep 114¢) thd edraless saimdnal esousridessipO@BE}oures one
exenpl ary .enbodi nent, the comupi.cations device is a
UM B SR PSSt S CEO NIRRT C L TOHeTapdme Rty gop 1112
inbrRIAes GrRUreseBLeSepyY1 80211 16, Fil BBIARI BI28Ndn tep 8¢ PNAhDRREIess
represented by 306 in Figure 3; however the base

tegmnie] dricraviess wisthes thspessignedrpreinre itanowink ar pewlidogsaytce. If the
asgflgg&[ Fesgurcéa‘%salﬂqﬁ)hw %so{ub:g tﬁe%%p%&tiroﬁ %lfoec% g f?&n kg%p 3944 |tosstep

1116. If the assigned resource is a downlink resource, then operation proceeds from step

1114 to step 1120. Returning to step 1116, in step 1116 the wireless terminal generates an
OFDM symbol including information directed to said access point, said OFDM symbol
including tones corresponding to said discontinuous portions but not said portion of
bandwidth not included in said resource. Then in step 1118 the wireless terminal transmits
the generated OFDM symbol using the assigned resource. Returning to step 1120, in step
1120, the wireless terminal processes a received OFDM symbol including information from
said access point, wherein said processing includes filtering out sub-carriers corresponding
to said portion of said bandwidth not included in said assigned resource but including sub-

carriers from said at least two discontinuous portions.



| east 1.25MHz. Continuing with the exanple, assune the

first wireless termnal is assigned to use band 302
wakioch499pc] udes 2 di sconti nuous portions. The PEEES2007/071744

station may be restricted fromusing band 304 due to

t he conmuni cati ons service provider not being |icensed

in that bandwi dth at that |ocation. Alternatively, the

base station may not be connﬂ%%cating in band 304 for

interference control purposes. [0088] Figure 8 is a

flomchart 1100 of an exenplary nethod of operating a

w [@9%$s Fignrd hala,drewgg of an eessplhgravinmdnicdtions apparatus 900, e.g., a

accor.dance with various enbodi nments. Cﬁg ation starts .
basf statign, apqgess POih el eenfraldzeglcopiraldy oS orjagsigiife Fesgurees in a
wiRBle A \nidiribAlohg SflterDNR haldr MhcLWRESHS S LAMEMRAL. EkERplary

1102 to step 1104, In step 1104, the wreless term na
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oD S5 REPRL Sl B Pl o 37 Boncmors

918 cafselchabpdativr ¢f thé EdramanicatidB a@pirafiy 006 apdirhplemsnt methods,
of bandw dth. The assi gned resource nay be, and
¢.gothstmetBodsotflovighpit AR0 PEEIgUTCEe. The assi gned resource
may be, and sonetine is a downlink resource. Qperation
pr $0093¢is Wihass teepivenDddulo 982, apg.14r08FDM 08GPM A refeepr, is

1106, the.w reles erm.nal .determ nes froma node. :
C%E@_ﬁﬁ? f ?CSFVGF‘S%SP%EB‘{ VR V%%gbthne Sty I%}’é‘bcaﬁg%%ﬂpé‘@m receives signals
ineRAIngniEals o8 $A6 AReeadneé adnéddfiiRgmat i on, a set of

subcarriers corresponding to said node identifier to

:3 ﬁ é@? g%h%ﬁelgg tr%srrrﬁl[tgrsrﬁo &13% gbi‘ ael. gA’t Jrﬁrbﬁﬁygf@ﬁg&&aﬁ'gﬁsﬁmtter, is

-carriers I ncludés east one gu
caplrdaatmhenit hntomnaedohvafwiibleth@tcom@@asiications apparatus transmits
.di sconti puous partions o andwi dt h. Qperation
Sl%?%% e é@{]eﬁ? Bi“ﬁsgtlgif r&ﬂ%)é? %%‘ngrgantff@@}que@é@@}mws %1?‘%?} least some
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information Tndicating at |least one o er and

wirclestt teomnelf Yueas sratsnoiger inedge PA4 stndnagsgenontedofsigment

di scont,j huo ortion of bandw dt.nh which have been .
e ERGHEd ro THE. (BTSSR IRty T4 BgRIGHemotit 904 ranseit
arPOPPN BRAGAS ind1 €GB WifekEn H1ea dekc Sl A kil REs fcRhRa MAkludhg tones

i ncludes receiving a
corresponding to discontinuous portions but refrains from transmitting on said portion of
bandwidth not included in said assigned resource, e.g., there is a null region in the
transmitted OFDM symbol between the discontinuous portions. Wireless transmitter
module 904 also broadcasts a preamble including guard band information, e.g., information

identifying the number and/or location of guard sub-carriers in one or more discontinuous

portions of a band.

[0095] In some embodiments, the same antenna is used for transmission and
reception. In some embodiments multiple antennas and/or multiple antenna elements are

used for reception. In some embodiments multiple antennas and/or multiple antenna



broadcast preanble, e.g., a superframe preanble,

i ncl udi ng guard sub-carrier information. In sone
wepisod#srent s, the nunber of guard sub-carri er SPEL/USIOT/071744

edge of a portion of a band is a function of the

comuni cations protocol being used in the adjacent

band, e.g., a CDVA protocol or an OFDM protocol. Then

in step 1110 the wi rel ess terd nal stores at |east

sonme of said received guard sub-carrier information

said stored guard sub-carrier information indicating
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step 1114 to, st 0. Returning.to s 16, in
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point, said OF nmbol including tones correspondin
a rogowaé assdinsohmodule 926 pod il asssenvient messaga gehgpastoni roedudd 928.

ba it honot. i ncl ud i.n.said.resource. Then in Step.

V2 1085 R RaptoB P B A R iR JHRDpS Puintlion 032,
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step 1120, in step 1120, the wireless term na
aspizpBIsBiaessagsdesigpaynompnags s OV TiliRBudi ayignaTeat massagnior WT n

(o) . .

o4} R heR EERSaBRL HrorctiBR 22, 2 Ayl REES AR ure jnformation
IRaindlugey infarmatdn s@rdpdatioyiodt Fluradity ofdt tedtsourcsahd link resource

assi gned rggoutce but i ncl udi.ng subgarriets fron1%3

d...
I gfomaion oA Eenteserien ! BETagAs VFobdiniergaien igeptyying
digcod(i)iﬁiﬁﬁ’el\bdg@%oﬁfiorﬁ%f%é&imhﬂir%z%g QUFHAL RAbARDS ABRARILAA includes

., a base station, access point or centralized
iné@mation terespoukng teseplufabity asmirgonsigortesduntemaiion 250, ..., portion

wi tel ess ni cati.ops syst . in.accordance with
NP TBH o ARt s, MERERBTLTY) G e oRame reture
infRRAkiSH V54, WEnd e firtreieSion 98k bed g&ﬁd h@EEInfSinafBAYES POion N
a wreless transnmtter nodul e 904, a processor 906, a

infsmabek 9% hinehidag Ecanstiay 6Meo8 uettt: infarmetion3¢0, channel information

962 and guard band information 964. At least some of the portions in air link resource
information 944 are discontinuous with another portion, e.g., there is an intermediate
frequency band region that is not part of the air link resource 1.

[0099] For example, air link resource 1 information 944 represents stored airlink
resource information indicating a first communications band available for assignment,
while air link resource M information 946 represents stored airlink resource information
indicating a second communications band available for assignment. Portion 1 information
950 represents information corresponding to a first discontinuous portion of bandwidth in

the first communications band, while portion N information 952 represents information



coupl ed together via a bus 912 over which the various

el ements may i nterchange data and i nformation. Menory
wWO1®7i1sobudes routines 918 and dat a/ i nf or mat i oPCPDRE2007/071744

The processor 906, e.g., a CPU, executes the routines

918 and uses the data/information 920 in nenory 910 to

control the operation of the conmunications apparatus

900 and i npl emrent net hods, e.%ﬁ, t he net hods of

flomchart 700 of Figure 7. [0093] Wrel ess receiver

nodul e 902, e.g., an OFDM or CDMA receiver, is coupled
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a phugdién of Wirslgss teaninpls diguhave beemsshected nsampmpaigations dgvice 900

toe a§§%lqééipﬁlr ﬁﬁl@f&s&frc&a@gwt%@/h@fé&s ‘Jeﬂﬁﬂngffgiehﬁ]ﬁ@a@iiog infoHnation
assi gied resource, e.g., there is a null region in the

966, an seiettted W Ok Didnsfindsain ibfermeton 268). dissigomtitrinfousation 936

1ngﬁlgg%¥g]§qaéwégt§ez§%tpéﬂ&§gs%%%§pn w etiggg\yqj f?esource assignment

inkHhREBROT® hel Rl node RAQHTRE 02N 1 dp Pt EYuRG dstignALmI8formation
and/or |ocation of guard sub-carriers in one Or nore

W isclodingmede gleptfiei Vit of a band. [0095] In sone
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reception. In sone enbodinments nmultiple antennas
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tr h SS§ - [ - o11E: % t he

AR5 ol TR RSN TGSl SRSl
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Wi rel ess conmuni cations apparatus 900 uses MMO = .
te{rglélﬁlnqodﬁ@s_lgned a communication resource. Selected wireless terminal information
934 is an output of selection module 922.

[00103] Resource assignment module 926 assigns a wireless terminal selected by the
selection module 922 a resource. For example, the resource assignment module 926
assigns the first wireless terminal selected by the selection module 922 a resource including
at least two discontinuous portions of bandwidth for a period of time, said two
discontinuous portions of bandwidth being separated by a portion of bandwidth not
included in said assigned resource. The assigned resource may be, and sometimes is an

uplink resource. The assigned resource may be, and sometimes is, a downlink resource.

Assignment information 936 represents outputs of resource assignment module 926.



[0096] Network interface nodule 908 is coupled to

ot her network nodes, e.g., other access points/base
waearitgsy, AAA node, hone agent node, etc, andP@F/US1ve7/071744

Internet via network link 909. [0097] Routines 918

i nclude a sel ection nodule 922, an assi gnnment nodul e

924, a transm ssion control npdule 930, a synbol

generation nodul e 927, a synﬁé recovery nodul e 929

and a preanbl e generation nodul e 925. The assi gnnment

nodul e 924 includes a resource assignnment nodul e 926

a0 4] asasggmmesit niesga gengativer @b dda 92® dedoeat&28signment messages

[0098] Datal/information 920.incl udes | i nk resource
COPIRIEYHIE TeIRUGTTASEBBMCRS 50 WaTg eé%‘te‘éfa“‘\?dar EPBSEMRIE.fsHgment

mb b FBcHR1n Pistul SFR SRBBR al S P& Q@Ig‘n%n’%ﬁ@ss V\%_@E@ﬁﬁhﬁ@atlng the
assi gnnent nessages (assignnent” nessage f 1 938,

assignmenisei agusremte imeladmgehd grleasl torw @14@)11,t1nam$ pnmiémmellf bandwidth to
tr resource.inf rnatlo 942. i nk resour

g o S HeiruTa T SHreoa B g webe PRl Mpoce eeneration

mE@i1E ©39 BtiritBs drPasBigRhiéhBbisigOincRiding d i i @SAGEE &S responding to
(air link resource 1 infor %lon E ., air link

a pas 9bsircearnptisrthe petef isehircazigys laﬁudlinﬁ pbleasitone aub-carrier from each of at

1ch IR0 Ll bt 1 S6QALAMAUSARORE T 0584 BANCAE eldfes o35, ..

nforma
94 rgireRht @Rp@OHF %{g@ﬁ(&hﬂ@leis@g@g@ietﬂt@hlnﬁwuw 9JR0rtions
(portlon 1 information 950 ., portion N jnformtion

9 5[991 Sbor T],‘agﬁmfmpﬁ p@t}t}:@trqlqﬁihﬂegfg@ qqq&rp@d]é%wneless transmitter module
I
oINS 51 LA BLSGTl 0,051 Rt
mgmﬂsmmhkﬁhﬂmk@omkammn&5ﬁghﬂsIudes frequency/tlne
rnatlon 96 nnel t|o and
d@ﬂf Shant fP‘Pﬁ &Fﬂ%rﬁﬁ%mg%a!e 55\? SFREES égf?g? n some

erﬁ%cﬁﬂn@ﬁ@ dt Teali é’orﬂe‘ dtHnd ?é@%hrté‘anFDﬁ\P 5}‘@15619%%@ t@ﬁ’e@ corresponding
di sconti nuous with ano ortion,” e.g., there Is an

toi digconimmbiva pertione glie hand bmindt saagpm’non h&bandsvigibmopanctuded in said

b aGefbelri TSRS coid mp e asnp S ST EY e} fffesponds to

the @8RUFepLesbitE@bBlchRAt 302ChfAa4ure 0 a@dfﬂha& hnd Y09 Mo @eld Y She
band avail abl e for assignnment, while air link resource

cauipiestinas devico4e eﬂ@pplégegﬁr@raéﬁtdo%@l\@wmbqi knqhedss gplzgarriers

f td 2@
DRI T TP o 5SODA SIS S Bl o
inckide e&eeeIrﬁeﬂsmbﬁemhdmg t6 terregippodbag 304, a first

di sconti nuous portion of bandw dth in

[00107] Symbol recovery module 929 recovers information from received OFDM
symbols. In some embodiments for at least some bands which include discontinuous
portions, the symbol recovery module 929 filters out sub-carriers in the portion of
bandwidth not included in the assigned resource, ¢.g., the portion between the two
discontinuous portions.

[00108] Preamble generation module 925 generates a preamble, e.g., a preamble for

a super-frame, which conveys guard band information, ¢.g., at least some of guard band

information (958, 964).

[00109] Figure 10 is a drawing of an exemplary wireless terminal 1000, e.g., an

access terminal, in accordance with various embodiments. Exemplary wireless terminal



the first communications band, while portion N

i nformati on 952 represents informationcorresponding to
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first conmuni cati ons band. The di sconti nuous portions

of bandwi dth, in sonme enbodi nents, are separated by at

| east 1.25MHz. Guard band information 958 incl udes

i nfornation about at |east om® of the nunber and

| ocation of guard bands within portion 1 of the first

comuni cations band. Guard band information 964
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ingjuded Bissgiq reponrefal Fagsrampledths yosoHEccoatigrRmes martisal 1828 spy

1nﬁw3§ftﬂ&3%§eles’§%mﬁ%ﬁ?ﬁb@ PI rt%%n a?s?%‘éﬂ(ﬂ?e ASfhg ¢ designated 302

e assi gns ess term na
indag@eetle (Thb)assigtfedseioacctel rogy b dod sorB&#nes is es aplideresource. The

i ncl udi n ast two di scontinuous portions of
ASEREMHPH O Bwy;epaéﬂ SOEICHMCE (St doggf%? ree.
[00111] In some embodiments, different numbers of guard sub-carriers can be, and

sometimes are, associated with different discontinuous portions of bandwidth. In various

embodiments, the discontinuous portions of bandwidth are separated by at least 1.25 MHz.

[00112] Wireless transmitter module 1004, e.g., an OFDM transmitter, is coupled to
transmit antenna 1016 via which the wireless terminal 1000 transmits uplink signals to
communications devices, €.g., to access points. Transmitter module 1004 transmits
symbols, e.g., OFDM symbols, generated by symbol generation module 1022. At times,

the generated symbols include subcarriers corresponding to two discontinuous portions of a



di sconti nuous portions of bandw dth bei ng separated by
a portion of bandw dth not included in said assigned

WO 2®0o0499e1 The assigned resource may be, and SPEEUBIMT071744
is an uplink resource. The assigned resource may be,
and sonetinmes is, a downlink resource. Assignment
i nformati on 936 represents out uts of resource
assi gnment nodul e 926. [00104] Assi gnnent nessage
generation nodul e 928 generates assi gnnent nessages
comuni cating resource assignnments to wirel ess

reb@rrog which hasbeenexsippddeandasdudmareinteniosd agH rggoe battvcomthe two
nndule 928 generates a single assignnment nessage
dis RIS AOMHYSt he assi gnment of a resource incl uding
the at |east tow di sconti nuous portions of bandw dth
t d0QH3] f i Instomg qnéfloglgsettt@ tid seaie, antanng omescd Adyotingesson and

regﬁ)%ggglsn nITentb éns}%n S nlg{l]ee 5 qgrlm%g allir&)/gl%J rlnﬁglé)rﬁ eenr}l%re etn?esnts are
used rf@xa@@smdh n gn mn@erﬁl@ddlm%nts lﬁhﬂt@@e ahehSas ahbBRr ﬁﬁﬂumé antenna
sub-carriers including at | east one sub-carrier from
clamens afe used fadppsmigsioni Srumeg ubrimers af lsay seme of the same
a(géa WA RenrFRneh At St %§édf o B‘c‘r‘ﬂﬂ%ra‘ﬁ?&r‘g@l%ﬁ Snd ?&%pnon ‘In some
represent outputs of assignment nessa
erglemﬁmamtls athe mltéldsete%&al | @DLBD8 MI[M{D] serashmquﬁn contr ol
nodul e 930 controls the wireless transmtter nodul e
9Qdo119] t ressmad d&h&'@qlo% ifeldlte; ¢ B, ﬁﬁ&@bﬁ‘oﬁle E@}?bb%nEWpad
messages, downlink traffic channel signals and

sveitahng. icatactao saelbtr, dlhalmeqtc sUgmdI@ devign1063 Elmr‘@olser of wireless
te%g f(}rgé)q 1np gﬁatla/é goﬁarlactfese%s gpzlgyﬁ% in Oéréla%ﬁl Q0%trol at least

so%%@ﬁbﬁoﬂs@@kh&%r@l@@&&nﬁﬁﬂﬂ@ﬁp Qgl| itidt©a SbrBERAIChAGKRUSssion with a
portions of a band but not said portion of bandw dth

Pagphoda elgudeethpwyalices tggBinghed resource. For exanpl e,
consi der that the generated OFDM synbol corresponds to
t H80Ahd Repiresédi&ohchyle elsgmbnlt geBb@tioh nfeidgler 923, @syanbol recovery

t hat 04 ot used the conmuni ¢ i ) )
midgf B2 S B et Fp b e FanatiO Crsr Sy SIS (128, fsta/information
1(32@*11’1@1@665‘ BHe8eiCQ feSARONES RE et ﬁl@ﬁag&pﬂﬁ% RQEN LD Fuaﬁfi sol@arrier
and | ower portion of 302, but does not inc

mﬁumaaam 19&Y ngldctmdp edqroihidi/ sup- Qalairlfmmappe@ ioforofatipya heB B 0lhe received
0010 929 :
BT RIS R T P FoL R B LG RSB E! [ dgeived guard sub-

cefgadfomatien {032 iatlulil@asforsefigh ﬁdi&dﬁng\ﬁ\ﬂfféfbnlt BGArd db-carrier
di sconti nuous portions, the synbol recovery nodul e 929
n

lopgtions methisudi st diseontingus pertipies Pdrndwidtlpf In some embodiments, the

guard sub-carrier information is extracted from a received preamble, e.g., a preamble of a

superframe. The node identifier/sub-carrier mapping information 1033 includes sets of sub-
carriers corresponding to node identifiers ((node identifier 1 1034 and corresponding set 1
of sub-carriers 1038), ..., (node identifier N 1036 and corresponding set N of sub-carriers
1040)). In various embodiments, a set of sub-carriers corresponding to a node identifier
includes at least one guard sub-carrier from each of the at least two discontinuous portions
of bandwidth corresponding to the resource identified by the node identifier.

[00116] Symbol generation module 1022 generates symbols corresponding to the

allocated resource. In some embodiments, the symbol generation module 1022 is an OFDM



bandwi dt h not included in the assigned resource, e.g.,
the portion between the two di scontinuous portions.

WO 0®1086Pr eanbl e generati on nodul e 925 gener aPE&BUS2007/071744
preanble, e.g., a preanble for a super-frane, which
conveys guard band information, e.g., at |east some of
guard band information (958, 964). [00109] Figure 10
is a drawi ng of an exenplary W reless terninal 1000
e.g., an access termnal, in accordance with various
enbodi nents. Exenplary wirel ess term nal 1000 i ncl udes

syantwil pedcestonrmreedily ehidhpdutretcd @0 ?.IFIH\/IW'ymbbbi&Sluding information

tra smtter nodul e ro or 1006, user 1 /O
digreirdde en pegsss Bovgt é&OFjﬂ‘mB“ “é{ngttB‘@f'eW‘?ngRﬂan& to said
iRtk fOVIRIns Wit £t shidgo¥iddd @f‘@n%fﬁfﬁ? R6Sn&BYed in said resource.

I nterchange data and information. Menory 1010 i ncl udes
Tormyiayds, 40l ®naticned atcaLlsnfrefierred foors subROIricthe processor

1 e O, CPU, exec e rout n 1018
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ement net hods %W ét e net hods of flowchart 1100
i
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via which e W reless I ecei

thd@mhtcelaspmgaa{ha rédovBtycsperagioncat i ons devi ces, e. g ,
ccess points. Wreless receiver nodul e 1002 recei ves .
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infSHRLiBR RsinVh £LESfe bEAE I fiborBbEHAR oBhi3Qup-carriers in at

recel ves I nfornmation comuni cat Torwa
lehstanesf sad discomtimunbs prctionsaffoandwdtia and control dat a.

eceij ver du e 10 recel ves [esource
aslé‘? Jg@ire nf heprsyigypde ﬁ@ﬂ@twn %@ﬁ% Qﬁélowz%m%i&%mf BJBpyided to enable
I@sp%rwsﬁmed 13 ?ﬂ%aagteto Il QAL Ge %ﬁb&%@tﬁ;es WQFioGs RBEIREons to
time, to said wreless termnal 1000 of a resource

thamrnlmdngetas wiléhe teatl dyaptiasaond e thnsmﬂsllgbmtth@m apfl the generic

ted, b d d t
P Ensieihed PO PLbo ol Sl E s Bhot RO b Bl Bipppine from the
SpASSArGOSRN THIE Sth & 9&ridkd 28 bsindniclire abeintdhabd W beBliBB&d to the
term nal 1000 has been assigned the air |ink resource

crgeadligjaais skpV@oRerEin bt gigrie bg accpidedatbs Midrstisqops eenséseeniajth the
I%?S%anﬂldsno%lt %%?eslc%scfb%e&ﬁéﬂeﬂlk resource. The assigned

urce imes is, a downlink
' §8@120F ©- In various embodiments, nodes described herein are implemented using one

or more modules to perform the steps corresponding to one or more methods of the aspect,
for example, signal processing, message generation and/or transmission steps. Thus, in
some embodiments various features are implemented using modules. Such modules may be
implemented using software, hardware or a combination of software and hardware. Many
of the above described methods or method steps can be implemented using machine
executable instructions, such as software, included in a machine readable medium such as a
memory device, e.g., RAM, floppy disk, compact disc, DVD, etc. to control a machine,
e.g., general purpose computer with or without additional hardware, to implement all or
portions of the above described methods, e.g., in one or more nodes. Accordingly, among

other things, the aspect is directed to a machine-readable medium including machine



[00111] In sonme enbodi nents, different nunbers of
guard sub-carriers can be, and sonetines are,
waz®ogsmsed with different discontinuous portiRCEUS007/071744
bandwi dt h. I n various enbodi nents, the discontinuous
portions of bandw dth are separated by at |east 1.25
MHz. [00112] Wreless transmitter nodule 1004, e.g.,
an OFDM transmtter, is coupl7e9d to transnmit antenna
1016 via which the wireless term nal 1000 transmts
uplink signals to comuni cations devices, e.g., to
exacaabls ipiuntiens for edusimgtatraschind lge piddBdsot pahsssodisted hardware, to

synbol s, e.g., DM sypbol s, gener.ated by nbol

P BRSNS S%%Q%A@%Y%@%@?ﬂ‘f%ﬂgnafgﬂ%@it ed

synbol s include subcarriers corresponding to two '
dil8@2dl i nmowsioppembetiments nadessivgerdiedigrasthateagiptssented using one

o BRI RSB8P BB APE b Ry, o s
SiSRHIPreaiac, AROiape gbht@atschiYthfaii £108 @edovey$ 86H/b10Fansmission steps.
transm ssion and_reception. In sone enbodi nents
Inpgime; gnbedipendh roua ARAEETES AigIP [sIentadtus iganed ubpe mush giogdules may
‘ Sliot | i .
b ted SREL Rire i SOE o AR RERLE o SR fid popdware
Mang oStk abovndestribclongthedduodnetend ge@t cah dasipkanatedfusingamachine
sane, antennas or antenpa el enents. are used f&{ bot E
CXCFUARIGIRETUGHORN P S8 SR W INFIYISH e BAEBER Frafte mefigm such as a
minb8) &S 3cel £ TR, ﬂg@& H9e oMb MP diRCOVIA YRS 10 AR L4Hnachine,
User 1/ 0O devices 10 i nclude, e.g., mcrophone,
¢.geyboar! puriosy pardputsmwv it hewjtheemddaionslgeakvesrs, tdiipleanent all or
ef.c. r 1/0O devices 1008 allow a user of . wreless
PP A 40556 R OTIA o0 F nPOPIRaY TBI Sesh e Co G5, amone
otflat tBinghf\ArERS ERPodimBats GRiFRledab alneRiineSeaRibleunsdib@Nacluding
of the wireless term nal 1000, e.g., initiate a '
medinueiceaiblonvstzietigisdar ausinga medincnede precceror aathatspeipted
haflif Bl CR BRI h: malOdrRL (EBUSH RE B AR DL i(s).
SYNo! odeneracion modut'e 1022 'a Synbor  Tecovery
myoied 2] 10@4oafEntbodiags, Shidproadskdrest pradeOdol® eigdICPUs, of one or
recovery nodul e 1026, Data/information 1020 includes a .
MPECMPSH Crib OB NG NG ARBAES SHER nRfecpIoBingls apq/grgpcess points,
I r -
o o dTRbe b o B R YR e P by the
can@aonica®nasisvigh meind condigaegion 028 prowksod esyadermotieved by using one
i dent i({fj&!ﬁr 1030._ Recei ved guard subcarrier énf or.mat i 9n
orpas MO Giaes- HUHTERIUIS RPRIPY RIGOErITcap Baralieasng/or by

ineMRir@Afatdveire in the processor, e.g., hardware modules, to perform the recited steps

and/or control processor configuration. Accordingly, some but not all embodiments are
directed to a device, e.g., communications device, with a processor which includes a
module corresponding to each of the steps of the various described methods performed by
the device in which the processor is included. In some but not all embodiments a device,
e.g., communications device, includes a module corresponding to each of the steps of the
various described methods performed by the device in which the processor is included.

The modules may be implemented using software and/or hardware.

[00123] Numerous additional variations on the methods and apparatus described

above will be apparent to those skilled in the art in view of the above descriptions. Such



| ocations within different discontinuous portions of
bandwi dth. I n sone enbodi nents, the guard sub-carrier
WO pdoonsasi on i s extracted froma received preabdsi/gs2007/071744
e.g., a preanble of a superfranme. The node
identifier/sub-carrier mapping information 1033
i ncl udes sets of subcarriers correspondi ng to node
identifiers ((node i dentifier3® 1034 and correspondi ng
set 1 of sub-carriers 1038), ..., (node identifier N
1036 and correspondi ng set N of sub-carriers 1040)).
vdriativay aro tisbeodhsdicneintishin acget Tht nsdtiodsand appaatus of various
cor r.espondi to a nade identifier includes east
CrBPRAIGEAS nay . sk ip;variony %ﬁb%ié@ﬁntéﬁree Hesdayith @ﬁ@iﬂkt Qigrogonal
fr%&ﬁ%&i‘vﬁ%&ﬁul@iﬁf&i F@Mﬁ ARt 94 S QS FREE dF 88mhBnications
the r'esource i1dentified by the node i1dentifier.
teflp0quks wissinnay bgeswelrtaprondnwialess MdRRUertmnatieks between access

symbol s rresponding to, the allocated resource., In
oGBS B hERRo T bt fddieRe HRERERS HofBOF BRalsBnteg as base
st SERMis B BaB A cAfo TRt §/ithth&H11caRABY AiRSOBDM and/or
OFDM synbol including information directed to an

CRdtAs in poions embadigneaiSiv syphbe hodas@raidimemensekas notebook

r ondi 0 ' ' tinyo hti

oGRS RPL R oS RSB P B IS

rebESQAEGBmith® BEGuikRNdNegic andlostihésrhs imbRmealif®the methods of
referred to as sub-carriers. [00117] Synbol recovery

vakoys P@bedipensecovers synbol's, e.g., OFDM synbol s,
corresponding to an allocated resource. If the
al | ocated resource includes two di scontinuous portions
separated by a portion of bandwi dth not included in
the resource, the synbol recovery nodule 1024 filters
out the sub-carriers in the portion of bandw dth not
included in the resource as part of the recovery
operation. [00118] Guard sub-carrier information
recovery nodul e 1026 recovers received information
indicating at |east one of the nunber and | ocation of
guard sub-carriers in at |east one of said
di sconti nuous portions of bandw dth. [00119] The
previ ous description of the disclosed enbodi nents is
provided to enable any person skilled in the art to
make or use the various features. Various
nodi fications to these enbodinents will be readily
apparent to those skilled in the art, and the generic
princi ples defined herein may be applied to other
enbodi ments wi thout departing fromthe spirit or
scope. Thus, the various enbodi nents are not intended
to be limted to the



enbodi nents shown herein but are to be accorded the
W dest scope consistent with the principles and novel
WO e@v4%s1 di scl osed herein. [00120] | n vari ousPCT/US2007/071744
enbodi nents, nodes described herein are inplenented
usi ng one or nore nodules to performthe steps
correspondi ng to one or nore nethods of the aspect,
for exanple, signal processiﬁﬁ; nessage generati on
and/or transm ssion steps. Thus, in sone enbodi nents
various features are inplenented using nodul es. Such
nodul es may be i npl enent ed AIsAIMSsof t war e, hardware or
a conbi nati on of software and hardware. Many of the
above described nethods or nethod steps can be
i mpl ement ed usi ng machi ne execut abl e instructions,
such I [ T
1. medi ﬁ?ﬁﬁestﬁcg({fo%gs agnrlreéltges&grg%vllhg ev@iré]?s% Qb&w&g?ﬁ Fs)gs)}em comprising:
dl s kselmﬁp adirstovissdess W&ma&t@be ﬁSSlgh@diltl rcoﬂllnﬁln[mﬁhﬂlmsource and
., general purpose conmputer with or with
asgl@a}ntgut hpst Waﬁegﬁﬁﬁa;%émmba FotpYrErEifludng atd?aswm @%%tlaﬁous portions
ott‘tﬁ dRRAY ford ?1'65 Q? gnfg%%ﬁé?gt%d b§ a%o 1dnrbfq{dﬁ% fdtMtqncluded in said
es. Acco 1 ngly, g ot her |ngs e aspect IS
ledmnanted to a machi ne-readabl e nedlun1|nclud|ng
machi neexecut abl e i nstructi ons for causing a nmachine,
e.g., processor and associ ated hardware, to perform
2.0ne Phe MBhed Of clah§ 15k RASINASiftRAt ARMSs Sesmkd Qﬁ)@amers are
nethod(s)(h%00121] In various enbodi ments nodes
asdesseied pedti rentrdispoatinygis pneivne df baridwgdtbne or nore
nodul es to performthe steps corresponding to one or
nore net hods, for exanple, signal processing, nessage
3.geneTid méthod bhtlatniaf fubiier @BINE: and/ or transmn ssion
steps. In sonme enbodi nents various features are
i npl ERsAYiEae gerdguberaierasforgaiion wdisatiegatiagst pee of the number and
e
1oc{ER4 %ﬁgsuggdgﬂ%aﬁrggg‘ré\%& S%Hfr"sra% n% %g%dsdg?xtf'bg width.
met hods or nethod steps can be |nplenented usi ng
nachlne exeg %ggle in tructlons sof twar e,
a

4i ncl lRrectha 0P i hprERh R Yot ﬁﬁ@&ewoa‘gn%%%ws of
bH@Wi®E hate Syard %rrfekﬂ%@%e&jhtsd‘iffeféﬁm%{ong' sc, DVD,

etc. to control machi ne, e.g., general purpose
conmputer with or MAthOUt addi ti onal hardwar e,
ment . al | |.ons of, the, a ove d

IrrenPL laesmetéloa of ol ng 3 %rplnr%],deg%gb Cargier. ng.?g:pg 1s broadcast in a

pr3fp@. ot her thlngs vari ous enbodi nents are directed
to a machine -readabl e nmedi umincluding machi ne
execut abl e instructions for causing a nmachine, e.g.,

6.PT OCERSRE 3l %f AREY CI‘! ﬁ‘ltrt%gr comprising:
transmitting a single assignment message communicating the assignment of the
resource including the at least two discontinuous portions of bandwidth to the first wireless

terminal.

7. The method of claim 6, further comprising:
assigning a second terminal a resource corresponding to one of said discontinuous

portions of bandwidth during a second period of time, said one of said discontinuous



hardware, to performone or nore of the steps of the
above- descri bed nethod(s). [00122] In sone
wWeriod#srent s, the processor or processors, e.gerCT/UR1087/071744
of one or nore devices, e.g., comrunications devices
such as access term nals and/or access points, are
configured to performthe steps of the nethods
descri bed as bei ng perforned t he conmuni cati ons
devi ce. The configuration of the processor may be
achi eved by using one or nore nodules, e.g., software
partoind efhantiwidtlobding khapedlessod first and sqgunditviolesatrethmalsopn one of a
i n¢l udi ng hardware in t processor, e.g., hardware
timp dlHieen %PBI%%%%'P% %‘é‘hFFeélBFl%Cé( s ARFEINE K8t of
processor configuration. Accordingly, some but not al
enbodi nents are directed to a device, e.g.,
8.commiiind matthiod 0§ cldaw b cehergint saidadiprontewsis povtring lof barsiwadésire

PRty 5] FREBM LT ode per for med by i he devi ce i n

whi ch the processor is included. In sone but not al

enbodi nents a device, e.g., comunications device,
9.iTheintbed eof dugub.eviaseip saig draasmigted @ssegnmens mossige sncdystes a node
1d§1t1t1ftlet}%01\{r95rp V\ﬁa‘l%ﬁ q? %g& oggé&@e g%r%llrgl%dﬁle %gtrqffosggggn%s 1&1h1%81n]g at least one
subejrribefrompaciventhe dt Laitigo sakbmaieuapstions Stadwaidh.

[00123] Numerous additional variations on the nethods

and appar atus descri bed above will be apparent to

1d hOtheSIIﬁthg gf 1'311'{11 %ewﬁ&reml d§51§hﬁ 08 L a§§l§1¥1§ the first terminal to
descri ptions. vari ati ons-ar & consi der e
ramudnybmﬂﬁnmandﬁhmnnﬂhhed&u&ndmampmmﬁt ﬁﬁcvﬁeqmuémgtoa
enbodi ment s, may and n var i empodi nents are,
CQRBHIIGETARS ERc] mmﬁ% Pmrar@a@ﬁwcﬁ%wg?ws portiois of
bdRdWhidiR! exing (OFDM), and/or various other types of

comuni cations techni ques which may be used to provide
mnreless comuni cations |inks between access nodes and

ol S REBE af BB 8 b ErRoR hdss Bep BBRReR-Onee” €

connunlcatlons i nks with nobil e nodes using OFDM
and/ or CDMVA. |In various enbodi nents the nobile nodes

1%r e Thpmethes oéelais onwhakbokidissptels ¢, dopatisk repuigat a
assi stants (PDAs), or other portable devices including
receiver/transmtter circuits and | ogic and/or

13.out Thesethb@bf tlajph ¢ rRiRthen@nigiginget hods of vari ous
enbodi nents. CLAIMS 1. A nethod for assigning resources
in atrgispeitiag en QSiWrienal mehldsrggsltl@ﬁmé%?ﬁog Gflgfo said wireless

terminal including tones corresponding to said discontinuous portlons but not said portion

of bandwidth not included in said resource.

14. A communications apparatus for assigning resources in a wireless communication
system, the apparatus comprising:
a selection module for selecting a first wireless terminal to be assigned a

communications resource; and



selecting a first wireless termnal to be assigned a
comruni cations resource; and assigning the first
wowreehewsi t ermi nal a resource including at | eaBCT/USRI0T/071744
di sconti nuous portions of bandwi dth for a period of
time separated by a portion of bandw dth not included
in said resource. 2. The nethod of claim1, wherein
di fferent nunbers of guard subtarriers are associ at ed
with different discontinuous portions of bandw dth. 3.
The method of claim1, further conprising:
a tasaunseradsignngngmatla e Sodxsaiphingrthe fifsowiicsoRrmind] widctaigby said
t |east, one of the nynber and | ocati on of guard :
scliohien FIodulea Terpusge INEHARneGHh 3w Al pORo PP 9B T bandwidih for
a PAJd cﬁﬂﬁn@gelp%%vﬂydi ﬁbrtién ofi b dWBdth 2t REAERINGaRS resource.
wherein at [east sone of said discontinuous portions
of bandwi dth have guard subcarriers | ocated at
different |locations. 5 The nethod of claim3, wherein
said guard subcarrier information is broadcast in a
preanble. 6. The nmethod of claim1, further
conprising: transmtting a single assignnent nessage
1% ol anwerate aftetaimsls, §athsneomprising r esour ce i ncl udi ng

to. i EFRbn R QAP B A ROGH R e S e

6 mdssHgk RemnaMigakih g tHeQissighBeRufmig: @s@ecomdiudaigrthaal leat two
resource corresponding to one of said discontinuous
pdiscPHEIons PerEaBM IRt fyths fise vgrrdesy dsrmaeplomdy i e,
sai d, QF [ [ j AN Lt

Dot iy Apsr iRy AR LR UHTRRT CSr R RERRHEA Hessages.
term nals on one of a tine division nultiplexing basis

nd frequenc i Vi.sian [ tiplexing basis. 8. The
16ret h %Tpaﬁait%ﬁﬁc ,1mv3f§eﬁg%ﬁr§ K'Y cont i nuous portions
of bﬁ@ﬁ%‘ryditnbluafn% B PR Yurdd ink&ARtiod indicalfbl cofmunications
The met hod of clfaim 6, wherein said transmtte

bands kb etfonespagent, nal udesnaimodeuididg mfofmaron about at least one of
corresponding. to.a set of sub-carrier t he set .of

tng B EEP b S o O Buffpets PZRTREhaTed ey ERapPhypands
each of the at |east two di scontinuous portions of

bandw dt h. . o
17. The apparatus of claim 16, further comprising:

memory including stored airlink resource information identifying different

discontinuous portions of bandwidth available for allocation corresponding to a resource.

18. The apparatus of claim 17 wherein said discontinuous portions of bandwidth are

separated by at least 1.25 MHz.

19. The apparatus of claim 15, wherein said assignment message generation module
generates an assignment message including a node identifier corresponding to a set of sub-
carriers, the set of sub-carriers including at least one subcarrier from each of the at least two

discontinuous portions of bandwidth.

20. The apparatus of claim 17,



10. The nmethod of claim®6, wherein assigning conprises
assigning the first termnal to resources based upon a
W@ b@inelost r ee whi ch indicates sub-carriers PCT/US2007/071744
corresponding to a conmuni cati ons channel constructed
froma plurality of discontinuous portions of
bandwi dth. 11. The nethod of claim®6, wherein said
resource i s an uplink resourc¥ 12. The nmethod of
claim®6, wherein said resource is a downlink resource.
13. The nethod of claim 1, further conprising:
t r anghertini sagl @em&fyOivtthergnallidésnuhh ekl nge rasdacaaifoomation indicating
l@)irected to saj.d wireless termnal inpcludin bpnes .
SUDGAFTATD GOIETSRENYIBS K4 EPTRIMURIGAHIIN %fglegemsrraﬁ d B pfprality of

diS@ndnBQstioPibrlor BaNAWHEL h not included in said
resource. 14. A conmuni cati ons apparatus for assigning

resources in a wireless comuni cati on system the

pp tus conprd si.ng.. a.selection nodule far, sel ecting
2 PP TS el R ST AP b el R ughink Fobice!
comruni cati ons resource; anda resource assignnment
nodul e for assigning the first wireless term na
2% el etheappoptesaiiclanl 1o whoigimsadiresouce solpvavink pedoyticng
at | east two di scontinuous portions of bandwidth for a
period of tinme separated by a portion of bandw dth not

23.nc| tgteghparatsadfdldigsiay figther dmprldigz:appar atus of claim
14, further conprising: an assignnent nessage. ]
genet SN erpsdefon meduly &iacaepine an OFRAM evmbaeliipsinding tones

cdli‘};eg ca-gll?r}%t%t i fnhﬁ%ug ?\%Rﬁ b Qéid%%n{o%eof%ﬁﬁwfd ot included

e at [east I scont i nuous portions o
inanidesairde; bod t he first wireless termnal; and a

wireless tr itter nodule far transmitti nerat.ed ..

assi YIHEls ﬁgg’&&é’%ﬁm@%ﬁ megee g%ﬁ%i‘nné@l}%%i‘n @%R iggal including
infdHhdal6f ARONRI 1oXa 0 irOBEREMihAGhMBHRE tHeQt8FeRbhihH ko said

resource information indicating conmuni cations banhds
disacaitinadylsepof toms dus ngfrsaEmortierad fcband oithraet ineludercingdidrrgsource.

i nformati on about at | east one of the nunber and

| ocati on of guard bands within the avail abl e
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further conprising:.
system, the apparatus comprising:
selection means for selecting a first wireless terminal to be assigned a
communications resource; and
means for assigning the first wireless terminal selected by said selection means a resource

including at least two discontinuous portions of bandwidth for a period of time separated by

a portion of bandwidth not included in said resource.

25. The apparatus of claim 24, further comprising:
means for generating a single assignment message communicating the assignment
of the resource including the at least two discontinuous portions of bandwidth to the
first wireless terminal; and

means for transmitting generated assignment messages.



menory including stored airlink resource information
identifying different discontinuous portions of
whandassh avail able for allocation correspondP@USOE071744
resource. 18. The apparatus of claim 17 wherein said
di sconti nuous portions of bandwi dth are separated by
at least 1.25 MHz. 19. The apparatus of claim 15,
wherei n said assi gnnent ness generation nodul e
generates an assi gnment message including a node
identifier corresponding to a set of subcarriers, the
26 et Blic spphratayrafickais A5nGlrthdt ognpatisihgast one subcarri er
from each of the a | east, t.wo dlscontéFuous portions

of bERURIUNRNSIRCIuGiAE SiRpylaiting desource) infornaton jdicaiing

cotth GnibRIRS Yahddil 408101 RE NS G 8ANEI fdrhBBof BRAMGEinformation
information indicating sub-carriers corresponding to a

dmmhwuﬁwtana@ﬁbeummhﬂemdd@m@mnuﬁgwddbmmhn@ﬂphﬂﬁahwﬂyﬂ@f
i scont i nuous, portions of bandwi dth. 21. The apparatus

C%ﬁmEW8wHWi§ ®herein said resource is an uplink
resource. 22. The apparatus of claim 15, wherein said
resource is a downlink resource. 23. The apparatus of

26| ai Fhelapparatis dfetaimciphgiciysaidmeyirfor syersingtecaerates an
E’%ﬁ}ﬁeﬁt rglgsr a%: ﬁ?luafngrl% 3_6 1&%1:1%’{'615 goqpe%oﬂdnf% t%da' s%g ﬁs%% ctsdrrlers the

r'r eSpon I'scont I'nuous” por
se$ af ghibpeiiidr® mdhfduligmdwsd bie sidtarkibefrosiedch of 1$1a latlleast two
resource; and a wreless OFDM transmitter nodul e for
disqonfarqustnoripnsef OErsWwidihgnal i ncl udi ng i nf or mati on
directed to said wireless termnal including tones
corresponding to said discontinuous portions but not
2&ai dTpoapipacitusaff cheamdid, Atrthenodmprxdhgided in sai d

resource.. 24. AC ons apparatus for assigning.
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first wreless term nal be aSS|gned

conmupdrsddl pasmigisgan @DMm@gnﬁbmnhldﬁ@rmﬁxma‘gm digectdreto said
erm nal sele aid selecti
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29.  An apparatus comprising:
a processor configured to:
select a first wireless terminal to be assigned a communications resource;
and
assign the first wireless terminal a resource including at least two discontinuous

portions of bandwidth for a period of time separated by a portion of bandwidth not included

in said resource.

30. The apparatus of claim 29, wherein different numbers of guard subcarriers are

associated with different discontinuous portions of bandwidth.

31.  The apparatus of claim 29, wherein said processor is further configured to:



a portion of bandw dth not included in said resource.

25. The apparatus of claim 24, further conprising:
wore@ng499er generating a single assignment nessBYEUS2007/071744

communi cating the assignnment of the resource including

the at |least two di scontinuous portions of bandw dth

to the first wireless termnal; and nmeans for

transmtting generated aSS|ghﬁ%nt messages. 26. The

apparatus of claim?25, further conprising: nmenory

means including stored airlink resource information

I ndi caké tmgaectmnmme(dguiaMbbaﬁdsinﬁ)miaﬁab irelidating at least one of the

assi gn a [ rmation ipcluding i.nformation
g mfocrlfé%?f 551 w%cr%r%a%gﬂstaﬁla of grid diseantpruoyypqrgons of
bRARGEHW thin the avail abl e communi cati ons bands. 27.

The apparatus of claim25, wherein said neans for

generating generates an assi gnment nessage including a

node identifier corresponding to a set of

sub-carriers, the set of sub-carriers including at

| east one subcarrier fromeach of the at |east two

di sconti nuous portions of bandw dth. 28. The apparat us

of cIain124 further conprising means for generating

N | d
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transmtting an OFDM si I ncluding informatio

ofgthe Espwge insTudingithgiaf kepe Otdéﬁcﬁliltﬁ‘aIIOW Aeutigns %barléwedéh to the first
i ng to said discontinuous portions but not

ngf p%@??%n of bandwi dt h not i ncl uded |n said

resource. 29. An apparatus conprising: a processor
confjgured to ect. a first rel ess. term na
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two discontinuous portions of bandw for a period '
wotless tmemigelpacladiog thnes sopesponding ¢f sdsh ddedrdinhowoportions but not said

polrﬂgrll gpbeaqldwidth not included in said resource.

34. A computer readable medium embodying machine executable instructions for
controlling a communications device to implement a method of assigning resources in a
wireless communication system, the method comprising:

selecting a first wireless terminal to be assigned a communications resource; and
assigning the first wireless terminal a resource including at least two discontinuous portions
of bandwidth for a period of time separated by a portion of bandwidth not included in said

resource.

35.  The computer readable medium of claim 34, wherein different numbers of guard

subcarriers are associated with different discontinuous portions of bandwidth.

36.  The computer readable medium of claim 34, further embodying machine executable

instructions for:



in said resource. 30. The apparatus of claim 29,

wherein different nunbers of guard subcarriers are
waz®ogsmsed with different discontinuous portiRCEUS007/071744

bandw dth. 31. The apparatus of claim29, wherein said

processor is further configured to:cause to be

transmtted guard subcarrier information indicating at

| east one of the nunber and Idkation of guard

subcarriers in at |east one of said discontinuous

portions of bandw dth. 32. The apparatus of claim 29,

wher eamnsting gpardcabsricr isformatidremdwatifig gueedohoof thaus@ber and

to.be transmtted a single assi gnpent nessage. :
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the at |least two discontinuous portions of bandw dth
to the first wireless termnal. 33. The apparatus of
3%l ai fhe@mmierreidabkanelipmad ekso34j Sirthar ¢rthedyorghigumeekecutable
0: cane to be transmtted an OFDM si gnal including
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_ atlton directed to said wireless ternina

I ncl wghisAgtti ﬁ%&g@@&é@%ﬁﬁ@ﬁ%@@ag@co‘iﬁhﬂni_@étﬁfg&ﬁé h3uREent of the
portions but not said portion of bandw dth not '
repetePuekiding the pidesss S fiseont@aouyparbensuif dengwigidntel the first wireless
tcMEgL M embodyi ng machi ne executabl e instructions for
con?rolling a communi cati ons device to inplenent a

nmet hod of assigning resources in a wireless

communi cation system the nmethod conprising;  selecting
38 fiFag capprusrasidaplerpedinm of slapa 34sBirgeembodying machine executable
inS@MEAL §At i ons resource; and assigning the first

Wi reless ternminal a resource including at |east two

di scoatsimttiog sn RHDRMonabinchdimgwn firinafier disecpelr toselidofireless

time separated by a portion af bandw dth nat included :
te}’fﬂm_%%finaﬁa’é’%%%é’.oﬂé_ ONgHIg 1 i 6PN (HUQHRBITEONERH A1 i d portion
ofHaBHM B notMELE Nindhidf BiRAle. nunbers of guard

subcarriers are associated with different

di sconti nuous portions of bandw dth. 36. The conputer

eadabl diumof claim3 f.ur.t her .enbodyi ng machi ne
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subcresivRg a refoukdedskighmemMchessi deigdiektidLasion@pe:, &fr altfeiod of
nunber and | ocation of guard subcarriers in at |east .
tippdo gpidyardesditeravral ion aseweuise indlehng afflcdsa emiligeqntinuous portions of

bandwidth separated by a portion of bandwidth not included in said resource; and

using said assigned resource to communicate with an access point.

40. The method of claim 39, wherein different numbers of guard subcarriers are

associated with different discontinuous portions of bandwidth.
41. The method of claim 39, further comprising:
receiving guard subcarrier information indicating at least one of the number and

location of guard subcarriers in at least one of said discontinuous portions of bandwidth.

42. The method of claim 41, further comprising:



37. The conputer readabl e medi umof claim34, further
enbodyi ng nmachi ne executabl e instructions for:

WO e@ng4896t i Nng a si ngl e assi gnnent nessage coMBET/T8200TIQN1744
t he assignnent of the resource including the at |east
two di scontinuous portions of bandwidth to the first
wireless termnal. 38. The conputer readable nmedi um of
clai m 34, further enbodyi ng hi ne execut abl e
instructions for: transmtting an OFDM si gnal
including information directed to said wireless
t er istovarhg atriedsusbingof saitbecaoed gspd ndicagict infsanadion, said stored

di sconti nuoys porti.ons but .not said portion of . e
schthoBTRT MO Hon iRrieeing ABFany B ReaTiSlociqpspyiin differcnt

di@éonﬁﬁ%ﬁ@oﬁ%tﬁ_o%ﬁﬁdv@%&.ter m nal conprising: receiving
a resource assi gnment nessage | ndi cat i ng assli gnment,

for a period of tinme, to said wireless termnal of a
esource includin t least two discgntinuous portions
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resource to communi cate with an access point. 40. The
met hod of claim 39, wherein different nunbers of guard
ubc | en clated wt .f:fer . .
T oo o B BE BT E R A Al b S Boriows atbmgyicsp are
sephi@atod b3%t Idast L. hEMIONPri sing : receiving guard
subcarrier information indicating at | east one of the
nunber and | ocation of guard subcarriers in at |east
ne . . . ) Cian ' :
e TR RO BB R R R O ety a node
ideetéfsdr, thomeetlafd feethel doegpeisingd guard subcarri er

informati.on, said store ard subcarrier information .
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2t he ~claim41, wherein recelving guard subcarrier
carnére nrpdudingati least aukeguard swiceiriey franbeash dt dstat prastdmiol dascontinuous

i hcl udi.ng,saj.d guard subcarrier information. 44. The
pqlfﬁ?l?’?o%bélgd‘g}dé ‘'m 39, wherein said discontinuous
portions of bandw dth are

46. The method of claim 44, wherein said resource is an uplink resource.

47. The method of claim 46, further comprising:

generating an OFDM symbol including information directed to said access point,
said OFDM symbol including tones corresponding to said discontinuous portions but not
said portion of bandwidth not included in said resource; and

wherein using said assigned resource includes transmitting said generated OFDM

symbol.
48. The method of claim 44, wherein said resource is a downlink resource.

49. A wireless terminal comprising:



separated by at least 1.25 MHz. 45. The nmet hod of
claim44, wherein said received assi gnnent nessage

W0 p@7a¢ws1 a node identifier, the nmethod furthePCT/US2007/071744
conprising: determning fromthe node identifier and
stored information a set of sub-carriers corresponding

to said node identifier to be used by said wireless

terminal, the set of subcarri®rs i ncludi ng at | east

one guard subcarrier fromeach of the at |east two

di sconti nuous portions of bandw dth. 46. The net hod of

cl ai ancddiveminedde foryadaving 8 oesoaciassigamaer Imdskage esdicatmg.

47. The net hod of .claim46,. further. conprising:, :
asgigRBYRE fH Gt ReRloBeHRMSy 1Pgid Wﬁelﬁwpwanﬁlrﬁ%rrwwncmdmg at least
tvil diSShBAudR p%?ticﬁils B 6EREViBA! sBparaied 'bg_a o S Bk width not included

i ncludi ng tones corresponding to said discontinuous
inperdtresmiscehand not sai d portion of bandw dth not

i ncl ﬂedtin sai d resource; and wherein using said
assi% ' P¥Yurce includes transnitting said generated
OFDM) 2 088b1 gchBratidh endiBlc ol g@erdiingisiinddls coheRhAingd the
resource is a downlink resource. 49. A wireless
altospigil iesouksedpd i si ng: a recei ver nodule for receiving a
Lo & Syabs 1%&{%%%{ mO{IR g&%&&%ﬁﬁg& ; ﬁ@ol?ééﬂr&@”ﬁ&lhg td Bk
a perirod’or tirne, to sard wreles YErm fal ~or"a
altorsedi&eutccl udi ng at | east two di scontinuous portions
of bandw dth separated by a portion of bandw dth not
included in said resource; and at |east one of: i) a
5EYNMOPe ‘Qﬁgl%gsa&hﬂiﬂal}mw[iﬁ 4P ()vhg%ﬂ?ﬁi"ﬂfelréﬁg nEMHRe lof guard subcarriers
corresponding to the allocated resource and ii)"a
ars yipdoolatadecidy éiffgremd distentinoous @oowver dfibgndwnidol s
corresponding to the allocated resource. 50. The
wireless termnal of claim49, wherein different
5NUMDERSy At AURFRInSIUACR fl £, furfef cAipGh@t d Wi th
di fferent di scontinuous portions of bandw dt h.
a guard subcarrier information recovery module for recovering received information

indicating at least one of the number and location of guard subcarriers in at least one of said

discontinuous portions of bandwidth.

52. The wireless terminal of claim 51, further comprising:
a memory module for storing at least some of said received guard subcarrier
information, said stored guard subcarrier information indicating different guard subcarrier

locations within different discontinuous portions of bandwidth.

53. The wireless terminal of claim 49, wherein said discontinuous portions of

bandwidth are separated by at least 1.25 MHz.

54.  The wireless terminal of claim 53, wherein said received assignment message

includes a node identifier, the wireless terminal further comprising;:



51. The wireless termnal of claim49, further

conprising: a guard subcarrier information recovery
wore@alie9bor recovering received i nformation i NRECTYHS1007071744

at | east one of the nunber and | ocation of guard

subcarriers in at |east one of said discontinuous

portions of bandw dth. 52. The wireless term nal of

clai m51l, further conpri sing: 40y menory nodul e for

storing at |east sone of said received guard

subcarrier information, said stored guard subcarrier

i nf ox nntrioo;nmiodﬂiliedmhhdigg sitbfa‘de‘nfemﬂna‘@mamfiicaﬁm“ertioé sub-carriers

| ocati ons wi thi di s ti nuous portions of
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separated by at least 1. he w rel ess
tern1na| ~of claim 53, mhereln sald recelved assi gnment

SS, udes. ifier,.the wire
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stored information indicating a set of sub-carriers
corresponding to said node identifier, the set of
56 ub- Eag wireless tereinalddfiedpint 53, Suther epraprtiag:d subcarri er

1; ; OLnan%gf}l dgi(?l{ld stygg,of‘%%ﬂe?wisot}l eq%é@ée szaﬁmlbaw g&%opgéne{raggﬁ module

whiRR [gehdtate bt OFERD Uy Boli iSclading i fofKatloashitet e to 5bd aEfdws point, said
wireless termnal of claimb5, further conprisin
OfiRM eymbe) andudipsssics @é‘?ﬁépaﬁdlwwuiﬁlécqn&nwwmns but not said

posrﬁ Qf b&l%%&tgtnbpﬂcﬁl?g&j FathicC)genggat es an OFDM

I'ncluding Information dirécted to said access
0| nd trassaiitierGhaiM|s forbahsmitchg/OFDY! symiess gararaspbystiid GFDM

zald di scon 4 nuous portions but not said portion of

5@§ﬁ’ﬁﬁﬁ?ﬁ“ﬁﬁ?o Yi¢l uded in said resource: and a
transmtter nodule for transmitting OFDM synbol s
generated by said OFDM synbol generation nodul e. 57.

5TThe VWhe eirelsss terminiined] clafm 53, aiharebBsaidursowicarissadagvnlink resource.
resource is a downlink resource. 58. A wireless
term nal conprising: receiver neans for receiving a

5gesouq@ﬁe@§§kgﬂmgmﬁnmﬁﬁ e indicating assignnent, for
a period of tinme, to said wireless termnal of a
r esOifEIEET TAgqnNy (ﬁ(prrfgceaylng adeouragssignment message indicating assignment,

for a period of time, to said wireless terminal of a resource including at least two
discontinuous portions of bandwidth separated by a portion of bandwidth not included in
said resource; and
at least one of:
1) means for generating symbols corresponding to the allocated resource and

i1) means for recovering symbols corresponding to the allocated resource.

59. The wireless terminal of claim 58, wherein different numbers of guard subcarriers

are associated with different discontinuous portions of bandwidth.

60.  The wireless terminal of claim 58, further comprising:



di sconti nuous portions of bandw dth separated by a

portion of bandw dth not included in said resource;
wape7as99east one of: i) neans for generating BYRH81087/071744

corresponding to the allocated resource and ii) means

for recovering synbols corresponding to the all ocated

resource. 59. The wireless termnal of claim 58,

wherein di fferent nunbers of ‘bluard subcarriers are

associated with different discontinuous portions of

bandw dth. 60. The wireless term nal of claim58,

f ur t hewrd sdnpirics inforngatian dewbganedns for é@renag radived information
. recovery mneans r recovering received informtion .
indifatinattlprgt g ?%E% pugher a9 legagion, eﬁawg SYRFATTERI 4 deagkone of said
di%&ﬁﬁﬁu&ié%?t‘i&ds%@%aﬁd%iéﬁh.' east one of said _

di sconti nuous portions of bandw dth. 61. The w rel ess

term nal of claim60, further conprising: nmenory means

for stori t |east. sone 0 aid received guard
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i nf ofBRbiyORcdRGbERblimMPatdbdst &reNsf QUPTEeiSsPERId bi®fcarrier
~locations within different discontinuous portions of '
inframatipeitsaid sgared guard wibaaress dnfoanatignandisating ¢iffevepgguard subcarrier
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conprising: a processor for use in a wreless
term nal, the processor configured to: receive a

62 esolicwiralss; tghpph of piai@atie WhAKIE#HG AgCRBPeHRARHONSI
b dRedth QL s‘%ﬁaxta{eg%;}{ & BaSed 85 Wi el ess termnal of a

resource | nhcluding at |east two discontinuous portions
of bandw dth separated by a portion of bandw dth not

i'rncl ded in said resource; and use said assigned
6} esoUf CBPYHUS GOMDI &t e with an access point. 64. The

appajy ﬁ{o'déss&f fof L i a@ﬁﬁrel@ﬁ%ﬂiﬁal?ihfefp%c%ﬁk_tor @é‘mﬁfr&i of
guard subcarriers are associated with different

di scont i nigotise pogspingn esegnrivan dwisthigh Indd&iting lhesigppent afious period
f claim63, . wherein said processor is,further. . .
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of adb&atth Bpasdted BAShor@idR 00baddiadiRuidbeiclidied in said resource; and

use said assigned resource to communicate with an access point.

64. The apparatus of claim 63, wherein different numbers of guard subcarriers are

associated with different discontinuous portions of bandwidth.

65.  The apparatus of claim 63, wherein said processor is further configured to:
receive guard subcarrier information indicating at least one of the number and

location of guard subcarriers in at least one of said discontinuous portions of bandwidth.

66. The apparatus of claim 63, wherein said discontinuous portions of bandwidth are

separated by at least 1.25 MHz.



| ocation of guard subcarriers in at |east one of said
di sconti nuous portions of bandw dth. 66. The apparat us
W@Rooch#gom 63, wherein said discontinuous portiRCEUS007/071744
bandw dth are separated by at |east 1.25 MHz.67. The
apparatus of claim66, wherein said received
assi gnnent nessage i ncludes a node identifier, and
wherei n said processor is f urtter configured to:
determ ne fromthe node identifier and stored
information a set of sub-carriers corresponding to
6Bail dlinogparatesndficldiarot ohbeirusétrdoyivedadignntedt msssage includes a
tetging], t he set of subcarriers including at |east
noglddeitidicy aadpdsrain gid prosmisensiughercapiigied st ¢ wo
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carrespondartg torssidfrode edmtifiof foibegised by sad esslasstemnmal, thaoset of sub-
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pdrE&& ofivagdwidilesour ce assi gnment nessage i ndicating
assignment, for a period of tinme, to said wirel ess
term nal of a resource including at |east two
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an access point. 69. The conputer readabl e nedi um of
cpEIREE®Ns dReceithe Biethod campriiigber s of guard

subc . i i iy f . .
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receiving guard subcarrier information indicating at least one of the number and

location of guard subcarriers in at least one of said discontinuous portions of bandwidth.

71.  The computer readable medium of claim 68, wherein said discontinuous portions of

bandwidth are separated by at least 1.25 MHz.

72.  The computer readable medium of claim 71, wherein said received assignment
message includes a node identifier, the computer readable medium further embodying

machine executable instructions for:
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determining from the node identifier and stored information a set of sub-carriers
corresponding to said node identifier to be used by said wireless terminal, the set of sub-
carriers including at least one guard subcarrier from each of the at least two discontinuous

portions of bandwidth.



