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waboog/osespt i cati on clains the benefit of U S,  PCT/US2007/060516
provi sional application Serial No. 60/759, 149, filed
on January 13, 2006, and entitled LOCALI ZED AND
DI STRI BUTED ALLOCATI ON MULTI PLEXI NG AND CONTROL. The
entirety of this application is incorporated herein by
reference. BACKGROUND | Field |0002| The follow ng
description relates generally toir | s
communi cations, and nore particularly to nultiplexing
schenes that can support .flexible multiplexing of
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{0003} Wireless commumication svsiems have hecome 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, improve portability and convenience. The increase i processing
power in mobile devices sach as cellular telephones has lead to an increase in demands
on wireless network transmission systems.

0004} A typical wireless communication network (2.g , emploving frequency,
time, and code division technigques) includes one or more base stations that provide a
caverage area and one or more mobile {e.g., wireless) terminals that can transmit and
receive dats within the coverage area. A typical base station can concurrently transmit
multiple data streams for broadcast, multicast, and/or unicast services, wherein a data
stream is a siream of data that can be of independent reception interest to & mobile
terninal. 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 carried by the
composite siream. Likewise, a mabile terminal can transmil data to the base slation or

another mobils terminal.



conposite stream |ikewi se, a nobile term nal can
transmt data to the base station or another nobile
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transm ssion, either localized (e.g. block-w se)
transm ssion or distributed (e.g. scattered)
transm ssion can be enpl oyed. Localized transm ssion
is beneficial because it allows for frequency
sel ective scheduling. Distributed transm ssion, on the
ot her hand >makes use of freé&quency diversity and is
useful for high-speed users. A need exists for
optim zing the type of transm ssion that is enployed
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ii}i}i}&i In another aspect, an Apparails, comprises: a e
information; a processor that executes instructions: and an optimization component that
receives information regarding access terminal capabilities, and muliiplexes locatized
and distributed transmissions to the access terminal as a function of the capabilities.
10009} According to another aspect, a computer readable medium has stored
thereon computer executable instructions for performing the following acts! receiving
information regarding access terminal capabilities; and multiplexing localized and
distributed transmissions fo the access terminal as a function of the capabilities.
00104 Tn another aspect, a processor has stored thereon computer executable
instructions for performing the following acts: receiving information regarding access
terminal capabilities; and multiptexing localized and distributed transmissions to the

access terminal as a function of the capabilities.



di stributed transm ssions to the access termnal as a

function of the capabilities. |00 O] In another
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illustration of an exanple transm ssion schene within
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016} FIG. 4 s another illostration of an example scheme within a wireless
communications environment.

{0017} FIG. 5 is an Hustration of an example methodology that facilitates &
multiplexed downlink transmission in a wireless communications system.

{00181 FIG, 6 is another iflustration of an example methodology that facilitates a
multiplexed downlink transmission In & wireless communications systam.

{001 FIG. 7 is another ilustration of an example methodology that facilitates a
multiplexed downlink transmission in a wireless communications system.

{0020} FIG. 8 15 an illustration of a wireless communication system in
accordance with various aspects set forth herein.

{0021} FIG. 9 is a block diagram of a system that facilitates a multiplexed
downdink transmission according to mobile device capabilities,

{0022} FIG. 10 illustrates a system that provides for other sector communication

in accordance with one or move aspects presented hereta,
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conputi ng device and _the conputing, device can be
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PrOCessor, 8 processor, an object, an executable, a thread of execution, a program,
and/or a computer. By way of illostration, both an application running ou a computing
device and the computing device can be a component. One of more components can
reside within a process andfor thread of execulion and a component may be localized on
one computer and/or distributed between two or more computers. In addition, these
components can execute from various computer readable media having various data
structures stored thereon. The components may conununicate by way of local and/or
renoie processes such as in sccordance with a signal having one or more data packets
{e.g., data from one componeni interacting with another compouent in a local system,
distributed svstem, and/or across a network such as the lnternet with other systems by
way of the signal),

{0027} Furthermore, various smbodiments are described herein in connection

with & mobile device. A mobile device can also be called g system, subseriber unil,



reside within a process and/or thread of execution and
a conponent my be |ocalized on one conputer and/or
wale@ros4ser ed between two or nore conputers. | aPCT/US2007/060516
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readable mediam™ can include, without being Hmited to, wireless channels and various
other media capable of storing, containing, and/or carrying instruction{s) and/or data.
{0029 Referring now 1o Fig. 1, a system 100 that effectuates optimal downlink
transmission in a wirgless communication environment 1s illnstrated in accordance with
various embodiments herein. Base station 102 is configurad to communicate with one
or more moblle devices 104, Base station 102 is comprised of an optimization
coraponent 106 that allows for mahiiplexing of localized and distributed transmissions,
and a receiving component 108 that, for example, receives information regarding base
station capabilities. Optimization component 106 allows for downlink transmission
such that frequency diversity 1s achieved and overhead costs associated with the
transmission are mitigated v various schemes, as discussed /ifia. As can be

appreciated, multiplexing of localized and distributed transmissions allows for



Addi tionally, various storage ed described herein eaa
represent one or no devices and/or other
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limted to, wireless channels and various ol her ed a
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resources that have been allocated to distributed sltocation users. In the embodiment
illustrated in Fig. 2, regardiess of the number of distributed sllocations that are present,
the number of localized subbands that make up the frequency band remains constant.
{0032} With reference now to Fig. 3, a multiplexing scheme 300 is iHustrated.
As an exampie, three localized subbands 302 are shown prior to distributed gllocation of
resources within the localized sabbands oecurs. In this embodiment, multiplesing is
accomplished by reducing the number of localized subbands 304 in the whole frequency
band rather than reducing the number of subcarriers 306 as distributed allocation of
resources incregses. In this way, overhead costs associated with uplinking are mitigated

in carrelation with the reduction of localized subbands 304, Itis to be appreciated that



and is not intended to i the .nunber of |ocalized
subbands that can be .nmade with the various
wepods4sent s and/ or net hods descri bed herein. PECT/BS2007/060516
the three | ocalized subbands as previously discussed
are shown after distributed allocation of the
subcarriers has ken place. Mre particularly
di stributed allocation is done as needed anpbngst the
subcarriers 208 within the | ocalized subbands 204,
| 003 .| Wth further referente to Fig 2, the
illustrated nmultiplexing schene provides for optim zed
frequency diversity by notifying all schedul ed users
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withl i REAHRE FROBNLL QMM resource atfocation is signaled on a control channel of

each scheduled user. 1t is to be appreciated that distributed allocations are not uniformly
distributed over the localized subbands 406. For example, multiplexing scheme 400 can
include one localized subband that is all distributed, while surrounding tocalized
subbands are localized with distributed punciuring of resowrces. While multiplexing
scheme 400 provides for the frequency span of the localized subbands 406 to remaln
censtant, the number of subcarriers within the localized subbands 406 may decrease as a

resuit of puncturing of distributed allocations.



spacing for distributed users, or starting point and
nunber of tones for |ocalized users. It is ia be
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mul ti pl exed signal of both |ocalized transm ssion and
di stributed transm ssion. Therefore, schedul ed users
woul d have know edge regarding interpretation of an
associ ated control channel. ¢.0034J Referring to Fig-
4, a multiplexing schenme 400 that is within a wirel ess
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The method staris at 502 and at 504, a delermination is made as lo whether a
multipiexed transmission of localized wransmission and distributed transmission is
desired. Such a determination can be made, for example, based on traffic services, user
abilities and channel properties. If multiplexing is not desired, the method moves to
506. At 306, one of localized trgnsmission and distribured transmission is employed for
the downlink transmission. If a multiplexed ransmission Is desired, the method moves
1o 308, where the frequency band is partitioned into & fixed number of localized
subbands, At 510, distributed aliocation of resources 1s allowed within each Iocalized

subband. At 512, each scheduled user is notified of their resource gllocation, and at



represent their channel quality {e.g. MCS index). O
the other d if bandw dth overhead reduction i desired
wao eoobeseehi eved rat her than power reduction, tPET/EKI00H060516
three bits can be used to inprove the granularity of
t he channel quality feedback. 00361 Referring to Figs,
5-7, nethodol ogies relating to nultiplexing |ocalized
transm ssions a d distributed transm ssions is
illustrated. Wile, for purposes of sinplicity of
expl anation, the nethodol ogies are shown and descri bed
as a series of acts, it is to be understood and
appreci ated that the nethodol ogies are not limted by
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‘conmuni cations systemis
transmission of localized fransmission and distriboted wansmission is desired, Such
determination can be made, for example, based on traffic services, nser abilities and
channel properties. If multiplexing 1s not desired, the method proceeds to 706. At 706,
one of localized transmission and distributed transmission is employed for the downlink
transmission. If a multiplexed transmission is desired, the method proceeds to 708,
where the frequency band is partitioned into a fixed number of localized subbands. Al
710, spacing for non-uniform punctured distributed allocations within each locatized
subband is specified. At 712, the number of localized subbands in the frequency band is
reduced by converting a number of localized subbands to distributed resources. Asa

result, channel quality overbead reduction in the uplink is achieved. At 714, each



illustrated. The .nmethod b s at 602 and at 604, a
determnation is made as to whether a nultipl exed

W e@nosasssi on of | ocalized transm ssion arid PCT/US2007/060516
di stributed transm ssion is desired. Such
determ nati on can be made, for exanple, based on
traffic services, user abilities and channe
properties. .nmultiplexing is not desired, the nethod
proceeds to 606 At 606, one of |ocalized transn ssion
a d distributed transm ssionis enpl oyed for the
dow.ui.uik transmssio f a nultiplexed transm ssion
is desired™ the nethod proceeds to 608, where the
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di stributed resources. a .
multiptexing (OFDM). Freguency dx\ ision based techniques such as OFDM typically
separate the frequency spectrinn into distinet channels; for instance, the frequency
spectrum may be splif into uniform chunks of bandwidth. OFDM effectively partitions
the overall system bandwidil into multiple orthogonal frequency chaunnels.
Additionally, an OFDM system may use time and/or frequency division multiplexing to
achieve orthogounality among multiple data transmissions for mubtiple base stations 802,
{0042} In FLO systems, it is desirable t0 ensure that the mobils devices 804 are
property recetving data provided by the base stations 802, To that end, and as described
in more detall below, the FLO Test Application Protocol (FTAP) can be emploved to

verify the physical iayer of systern 800, In other words, FTAP can be emploved to



result, channel quality overhead reduction in the
uplink is achieved. At 7.14, eachscheduled se is
wmoeao70s4862 of their resource allocation, and atP@I/lS2001e50516
schedul er users receive a signal that indicates the
portion of the loc | e subbands that are allocated to
the distributed users. fO40J Referring nowt Fig. 8,
a Wreless communication system800 is illustrated in
accordance with various enbodi ments presented herein.
System 800 can conprise one @ nore base stations 802
(e.g., access points) in one or .nore sectors that
receive, t at, repeat; etc., wireless comunication
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ref i EHUGRCYerd W BhOBr A Linkt §X1:BR 118). To enable this verification, the

mobile devices 104 should know a state of the FTAP flows. Furthermore, the devices
104 should aceount for erasures or joss of coverage as well as wraparounds.

{00448 Referring now to Fig. 9, a system 900 that facilitates optimal downlink
transmission i8 iftustrated. System 900 can include a module 902 for receiving
infonmation regarding asccess terminal capabilities. In particular, for example, system
00 can accommadate various traffic services, user abilities and further allows a user of
ong or more mobile devices to take advanrage of channel properties. System 900 can
also include a module 904 for multiplexing localized and distributed transmissions {o

the access terminal as a function of the terminal capabilities. Module 904 can select an



achi eve orthogonality anong nultiple data
transm ssions for nmultiple base stations 802. | 0042|
WO p0oFga8sy st ens, it is desirable to ensure thaPCT/h82007/060516
nobi | e devices 804 are properly receiving data
provi ded by the base stations S02. To that end, and as
described in nore detail below, the FLO Test
Application Protocol (FTAP) can be enpl oyed to verify
t he physical |ayer of system 800. In other words, FTAP
can be enployed toU ensure Itz at the .nobile devices
804 are receiving data from |l he base stations S02
properly. FTAP defines t of procedures that, when
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the transmission can be resent. Transmission control component 1008 can be
incorporated into the processor 1006, It is to be appreciated that transmission comntrol
component 1008 can include transmission control code that performs analysis in
connection with determining receipt of acknowledgement.

{0048} Terminal 1000 can additionally comprise memory 1010 that is
operatively coupled to processor 1006 and that can store information related to
transmissions, an active set of sectors, methods for controlling transmissions, fookup
tables comprising information related thereto, and any other suitable information related
to transmissions and active set sectors as described herein. It will be appreciated that

the daiz store {e.g, memories) components described herein can be either volatile



nobi | e devices 104 should know a state of the PTAP
flows. Furthernore, the devices 104 should account for
we@e@s0s4ss2 or | oss of coverage as well as w apaPCUORN7/060516
| 0044| Referring nowto Fig. a system 900 that
facilitates optimal downlink transm ssion is
illustrated. System 900 can include a nodule .902 for
receiving information regardi ng access terninal
capabilities. n particular, for exanple, system 900
can accommodate various traffic services, er abilities
and further allows user of one or nore nobil e devices
to take advantage of channel properties. System 900
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transnltter 1014 and controls one or nore conp onents
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as &GHl%‘l‘?ﬁﬁ““@ér‘ HPhEPPPOOS by At %%ﬁéfl{ﬁ%l é“*cém"f”r &h@‘t‘*ﬁ @‘s’?‘@’f? aspects,
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selpet, a‘ﬁéﬁﬁﬁé}%l Befsivend k Ho drietrgeiveatiorpalaRr frogdacties peeagagdd Bo and
is SFRI N2 SBEMIRBPEL HORodulator 1112 that demodulates received

information, Receiver 1119 can be, for example, a Rake receiver {e. g, a technigue that
individually processes mulil-path signal components using a plurality of baseband
correfators, ...}, an MMSE-based receiver, or some other suitable receiver for separating
out terminals assigned thereto, as will be appreciated by one skilled in the art.
According to various aspects, multiple receivers can be emploved {e.g., one per receive
antenna), and such recetvers can communicale with each other to provide improved
estimates of user data. Demodulated symbols are analyzed by a processor 1114 that is
similar to the processor described above with regard to Fig. 10, and is coupled to a
memory 1116 that stores information related to terminals, assigned resources associated

with terminals and the like. Receiver owput for each gntenna can be jointly processed



and/ or a nei ghboring sector. Acknow edgenents can
indicate that a previous t ra sm s ion has been
wamcessbul |y recei ved arid decoded by one of BEEBUS2007/060516
access points. If no acknow edgenent is received, or
if a .negative acknowl edgenment (NAK) is received the
transm ssion can be resent, Transm ssion contr ol
conmponent 1008 ca be incorporated into the processor
1006. It is to be appreciated that tra s s i contro
conponent 1008 can i nclude tigansm ssion control code
that perforns analysis in connection with determ ning
recei pt of acknow edgerent. |0048| Term nal JOOO can
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1100 conprises access point . a receiver

infaaehand/ pepebolisig ¢remipgjons fmd, m' smx«,h cal~basei€ detenmmtmm i
connection with optimizing terminal performance.

{0052} Fig, 12 shows an exemplary wircless communication system 1200, The
wireless communication system 1000 depicts one terminal and two access points for
sake of brevity. However, it is to be appreciated that the system can include one or
more access point and/or more than one terminal, wherein additional access points
and/or tenminals can be substantially similar or different from the exemplary access
points and terminal deseribed below. In addition, if is to be appreciated that the access
points andfor the terminal can employ the systems (Figs. 1-4 and 8§-11) and/or methods
{Figs. 5-7) described herein,

0053} Fig. 12 shows a block diagram of a terminal 1204, a serving access pomt

1202X point that supports ferminal 1024 and a neighbor access point 1202V in



fromone or nore termnals 1104 through one or nore
receive antennas | S.06. and transmts to the one or
wOoree0e/084862m nal s 1104 through a plurality of tre€EDIE1007/060516
antennas 1108. Terminals 1104 can include those
termnals supported y the access point 1102, as wel |
termnals 1. 104 supported by nei ghboring sectors. one
or nore aspects, receive antennas 106 and transmit t
nn s 108 can be inplenented using a single set of
antennas. Receiver .1 110 cagh receive information from
recei ve antennas 1.106 and is operative]}' associ ated
with a denodul ator 1 112 that denpdul ates received
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g assi gned resourcés, term nal communication
terQONEOrRertis plA2dwkin adiongetierdeG8ct i on of transmi ssions

;ﬁﬂ%{%m ter nhogh Siter 1260 directs data transmission on the uplink using the specific
carriers that have been assigned to termingl 1204 and indi cated in the received carrier
assignment. A memory 1263 can maintain information regarding assigned resources
{e.z.. frequency, time and/or code) and other related information.

{0057} For terminal 1204, a TX data processor 1274 receives traffic data froma
data source 1272 and signaling and other information from controlier 1260, The various
types of data are coded and modulated by TX data processor 1274 using the assigned
carriers and further processed by a transmitter unlt 1276 to generate an uplink
modulated signal that is then trangmitted from antenna 1252,

{0058} At access points 1202X and 1202Y, the transmitied and modulated

sienals from terminal 1204 are received by anlenna 1218, processed by areceiver unit



supported by nei ghboring sectors, as well decodi ng of

recei ved transm ssions. Menory 11 6 can maintain
wpamkesss6r ecei ved fromterm nals prior to receP@r/usfo07/060516

the assignnment information necessary for decodi ng of

packets. Term nal comuni cati on conponent 1122 can

al so control transm ssion &nd receipt of

acknow edgnents indicating successful reception and

decodi ng of transmissions. Il is to be appreciated

that term nal cormmuriicatiom conponent 1122 can

I ncl ude transm ssion anal ysis code that perforns

utility based control in connection with assigning
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{0061} For a software implementation, the techniques described herein may be
implemented with modules {e.g., procedures, functions, and so on) that perform the
functions described herein. The software codes may be stored in memory units and
executed by processors. The memory unit may be implemented within the processor or
external 1o the processor, in which case it can be communicatively coupled to the
processor via vasious means as is known in the arl.

{0062} Whart has been described above includes examples of one or more
aspects. It is, of course, not possible to describe every conceivable combination of
coniponents or methodologtes for purposes of describing the aforementioned aspects,

but one of ordinary skill in the arf may recognize that many further combinations and



0O Msynbols). Atransmtter unit (TMIR) 1216 then
processes the nodul ated data to generate a downli nk
woreealoseserl signal that is then transmtted fr oPCHEIS2007/060516
antenna 1 . |0054] Prior to transm ssion of assignnment
information to term nal 1204, schedul er can provide
assignnment information to access point 1202Y. The
assi gnment i nformation can be provided vja backhau
signaling { .g Tl line) 1210. Alternatively,
assi gnnment information can bgr provided to access point
1202Y after transm ssion to term nal 1204, fOb5J At
term nal 1204, the transmtted and nodul ated signal is

pefnR ARG Yk %%ta&@ Rk p&?&i@?ﬁt anspai¥ided dQedbed acpeu{s are
recei ver unit 1254. Receiver un 1254 process

intgiedde @mﬂartgégmt Fygh @gg@p olas nydgf,‘x]caqn OR% A BYAENS A |t<glsm, ﬁhx n the
spifit 51@(‘? a,exs@ &y &R@pp@a&&l BRGS0 ARaR, LRB LQ&HPHKEH AL &S
and decodes th anpl es to provide decoded data, which
mg,}paiys | 18 gsedya q»;*é@gm@m}eﬁgeﬁqf@tmtq thﬁélgg@ guch term is intended
1 f 8, vided
A S D I e L
impptdedrahiroampbryetne attsppitinad! Ww@g4s ieglppovi ded to a .
control l er 1260. | 0056| Controller 1260 directs data
transm ssion on the uplink using the specific earners
t hai have been assigned to term nal 1204 and i ndi cated
in the received carrier a signment A nenory 1262 can
mai ntai n i nformati on regardi ng assigned resources ( .g
frequency, tinme and/or code) and other rel ated
information. | 00S7| For termnal 1.204. a TX data
processor 1274 receives traffic data froma data
source 1272 and signaling and. other information from
controller 1260. The various types of data are coded
and nodul ated by TX data processor 1274 using the
assigned carriers and further processed by a
transmtter unit 1276 to generate an uplink nodul at ed
signal that is then transmtted fromantenna 252.
[ 005SJ At access points 202X d 1202Y, the transmtted
and itiodul ated signals .fromterm nal 1204 are
recei ved by antenna 1218, processed by a receiver
unit6 1232, an denodul ated d decoded by n RX data
processor i234. Transmitted signals can be decoded
based upon assignnment information generated by serving
access



poi nt 1202X and provi ded to nei ghbor access po t

.1202Y. 1o addition, access points 12&X and 1202Y can
w@enensse2 an acknow edgenment (ACK) that can beP@r/uosi0deeh0516

to the other access point (1202X or 1202Y) and/or to

term nal 1204. The decoded signals can be provided to

a data sink 1236. Receiver unit 232 may estimte the

received signal quality . the received

siginal-to-noise ratio (SNR)) for each term nal and

provide this information to gontroller 1220. RX dai a

processor .1234 provides the recovered feedback

information for each termnal to controller 1220 and

schedul er 1.230. | 0059] Sghedmasr 1.230 uses the

feedback information to performa nunber of functions

ch a (1) selecting a set of termnals for data
whdiahsainssi QN on the reverse link and (2) assigning

carriers tot e selected termnals. The carrier

assignnments for the scheduled termnals are then
g ur a@m&ﬁcﬁ%ﬁlﬂ?&@sqﬁﬁ ELQC.;%: {ﬂzk %{9 ;z §§e termnals. |

0Q 0 The technlques scrl Peln may be

i nplresrevieedntbymytied wysrding @ce@dﬁn“@;anpebx tigngad

tec r

o coniHER B elEecl B SRR Fh MR S RELLE! frmftl a5
fundiign pf Peeshbiditeni ts (e.g., controllers 1220 d 1260

TX and RX processors 1214 and 1234, and so on) for

t hese techni ques nay be inplenmented within one or nore

2. appliteatétbnd sﬁef@irfx iic wihateaythatredtiplexog it 8 TOASIoBI) estimate of
dogkghﬁ zwnmg gcessors (DSPs), dig a signal roce

programmuabl e | ogi ¢ devi ces

(PLDs) f|eId progrannable gat e arrays (FPGAS) ,

5 Processor n,cr o-.co ersS, . .

i orgBr o Bad P Shg o EhSis e AR ey & dRlsgnad sehyerive
dd@erforn1the functions described herein, or a

conmbi nation thereof. |006 | For a software

i npl enentation, the techni ques described herein nmay be

4. 1 mplerenéadd W thi:Anduhes:| SclnultiplQtRAY Ee8ucdANSt-hiQRSef high
and so on) that performthe functions described

SPRRENETS l9hePeBt $¥ e codes may be stored in nemory
units and executed by processors. The nenory unit may
be L.npl enented within the processor or external to the
S pr o%@éwiwﬁi AY siE A shsely thegaptiplesingrigieatanadisybscriber

dggoupled to the processor via various neans as .is

known i the art. i.00<>2| Wat has been descri bed
above includes exanpl es of one or nore
6. The method of claim 1, wherein distributed allocation is performed as needed

amongst the subearriers within localized subbands.

7. The method of claim 6, wherein the multiplexing scheme facilitates optimized
frequency diversity by notitving scheduled users of their respective sub-carrier

allocation,

8. The method of ciaim 7, further comprising signaling the scheduled users of a

portion of resources that have been allocated to distributed allocation psers,



aspects is, of course, not possible to describe e ry
concei vabl e conbi nati on of conponents or nethodol ogi es
wo eno7psusppses of descri bi ng the af orement i onedPEEPRIIDFV60516
but one of ordinary ski.ll in the art may recogni ze
thai many further conbi nati ons ndpernutations of
vari ous aspects are possible. According ly the
descri bed aspects are intended to b ¢ all wuch
alterations, nodifications and variations that fal
withint spirit and scope of i¢he appended cl ai ns.
Furthernore, to the e tet that the term"includes" is
used in either the detailed description or the clainms,
9. suchrieahsmoll ¢ btand @xdxek% ’Qﬁa e ot Kﬁnhz@i mm’tﬁfs rzm make up
simlar to the ierr "conp ing *" "
2 FHspipr RWd RE whpesy éfdaaa@ esp of rf%tn%w Pfd n%?ldl %Mﬂfl mligeations
thatlodd Mebdod M5 What is clainmed is: 1. Aeth d of
Wi rel ess comunication, co pri i : receivng
i nformation regarding access term nal capabilities;
soand md hERLe Xk B ,L]O;C Urlefsd ﬂﬁwﬂﬂg{:ﬁ& E‘i 151%& gn red Ging nymber of
transm ssions to the access term na B4 km of
subgpariera pagisuithyied aiiQQaWh ef msohisds @fo:@m m 1, vvher e| n
the multiplexing is a. function of estimate of
downl i nk channel conditions. 3. The nethod of claimlL
inherdiemethed wiiktaipl le xitngpin srudipiedbi onbaokd subsdrirer nember of
| wherein the
10&%%?& s %é))’(i?x-ﬁ'?mr&e&ﬂq% ?%qtu%& anr%la tion of high speed
versus IOM/speed users. 5. The nethod of claiml,
4Nher Wl iR f crlbe
12ac o et AR BB AT Al o s opBo RS HPEE o Eputpes
in@bdsesdhé onmbsr gEiotdirddudsnne esedt @&mﬁgsi whhe m:mbf:r o’r
U %p%g%tgﬁs Q&%Fin.Lqﬁplézed subban % } met hod o
TR TR ETBIACT FE ORYY S BFERig °8 Frafaing 3G £ Spgdn range
optim zed frequency diversity by notifying schedx i ed
JuUser of h espec e sub-carrier allocatio
{5The THECRBOROF e phir ReE ROP RO F P Y TP GG e
boasdethylof thaisesiszcdfsuBbands and spacing between distributed subcarriers o

schedualed users,

1. Themethod of claim 13, wherein specific resource atlocation is signaled on
respective conirol channels of each scheduled user and include a subband identifization,
a starting poiat and spacing for distributed users, or starting point and number of tones

for localized users.

15, The method of ¢laim 14 further comprising allocating a type of subband 1D to
inform each respective scheduled user whether the transmission will be localized,
distributed, or a multiplexed signal of both localized transmission and distributed
transmission 5o that the scheduled users have knowledge regarding interpretation of an

associated control channel.

16, The method of claim 1, wherein a frequency band is partitioned into localized
subbands, and spacing of punctured distributed allocations is specified for each

localized subband.



portion of resources that have been allocated to

di stributed allocation users.9. The nethod of claim7,
wob@res4861 he nunber of | ocalized subbands thatPCHEER®OUMOS16

frequency band remai ns constant, regardl ess of the

nunber of distributed allocations that are prese.nL

10. The nmethod of claim1l, wherein nmultiplexing .is

based on reduci ng nunber of subcarriers as distributed

al l ocation of resources increases. 1L The net hod of

claim , wherein nmultiplexingdis based on reducing a

nunber of |ocalized subbands in whol e frequency band.

12. The method of claim 11 wherein as distribution

al | ocation of resources increases, the nunber of
_localized sgbbands one of decreases whi]e nunber of
PsubcHiermehed fF £ 1oobhpiciearsiyBaie iasalizeg padande s distributed
508 6 IRMRI S I LRkt EEdr e ANBf: qubBiey KResIBLDAgRE,

claim1J further conprising conveying informtion

about boundaries of t e |localized subbands and spaci ng
1sbet weRN, &Sl L buted 7S R’!Pr@f%[z{ i;)%&ﬁ‘;ctx@saﬁﬁé@&%c%ﬂ oM PEiSnaled on a

14. The .nmethod of claim1l ,” wherein specific resource
cogiplodapid el respspigrratcbadded veespect i ve control channel s

of each schedul ed user and include &sub-band

identification, a starting poi t and spacing for
19dj stfieppedad gé elasn 18 whtmni dingibpsidrt loaadomurbert whiformly
aiD8Rd boL: hOFAkliZENsRaA 15 The method of claim 14

urther conprising allocating type of subbaad ID to

i nform each respective schedul ed user whether the
4ot Fansm SSi 4k Qcal j zed Lsbribut. or. a
2 i 3R oflstm 15, MBS AR bt RS s
loghligtd kibbkeds hramsmiisisidbuted, Whidt strheirsitheldubliedd ugEssids are one

or RSP B 8RB0 B BTS2 el e
punkreriaj Bf fesogregs,band h partitioned into |localized

subbands, and spaci ng of punctured distributed

al locations i specified for each | ocalized subband. 17.

21The TRifhefo@bs ¢laghBOlGheiMiEme Ik PR pFBtRIc 0GAl ft&@Ency span
.Subbands Is distributed so as to |ower a nunber of
of BEELHTSI SHPLAMS AATUPFR AROSIE fy feedback i s needed.

18. Tiie nmethod of claiml1.7, wh r i specific resource

all gcation is_sjgnaled oa a Lo , .
22. The method of claim 1, wheretn when distributed allocations are significant, the

number of focalized subbands is lowered to facilitate achieving channel quality

overhead reduction during uplink.

23 The method of claim 22, wherein if bandwidth overhead reduction is desired o
be achieved rather than power reduction, extra three bits can be amployed to improve

granularity of channel quality feedback.

24, An apparatus, comprising:

a memory for storing information;

a processor that exegutes mstructons,; and

an optintization component that receives information regarding access terminal
capabilities, and multiplexes localized and distributed fransmissions 1o the access

terminal as a fonction of the capabilities.



control channel of respective schedul ed users. 19. The
nmet hod of claimwherein distributed allocations are
woeao70sdsbor m y di stributed over the | ocalized BUbbs2vd%060516
20. The- nethod of claim 19, wherein the nmultiplexing
i ncl udes one or nore |ocalized subbands that are ai
di stributed, while surrounding | ocalized subbands are
one of localized th distributed puncturing of
resources and |ocalized w thout distributed puncturing
of resources, 2 1. The nethogiof claim20 wherein the
mul ti pl exi ng provides for a frequency span of the
| ocal i zed subbands to renmmi n constant 22. The net hod
of claim1l, wherein when distributed allocations are

S|gn|f|cant t he nunber of |ocalized subbands is
25 owel! ’é&%wf%ﬁmsgw AERFLY ORI AR AP PGt performs the

O ETRRads LaUHEE dOR G RGot Rk BdnndRendRLAOd Of
cIa|n122, wherein i f bandw dth overhead reducti on

desired to be achieved rather than power reduction,

268Xt Fhel 8GRI dif @l DR W@Q)tﬁz@;mm&r &%ﬁpomm performs the
1gr anul arity of channel quality feedback
0

Ppaxiaes 2 fé@‘#p?ﬁ aff whscribendner y f or stori ng
i nformati on; a processor that executes instructions;
and an optim zati on conponent that receives
27 nf drfmnpéwtw%@aﬁd;vh@ adeess theeptimakti capabpdicni pgforms the

il e@&;}gg@ faé&%m ?ﬁ%b éﬁﬁmﬁmg i S&@Y%&E eed psers.

NSM”ssi 0 unction of
the capabi | | t| es 25. The apparatus of claim 24,

,,S\M‘er“ﬁ c%g&gieatx%o&‘ ‘ﬂxﬁ ati Q\%C?&H?l&‘n{%? mi%?t';&? 150@13%&1%} %cf(rfmms the

as a runct 0
mldha}meﬂg cxsotrfdn ttianst re@deind a appdonoDiocsladmBdan dahes eithole
ﬁ,e%pgjl mlbzaatdl on conponent perforns the nultiplexing as a
URCTi 6N of subscriber data. 27. The appar at us of
claim 24 wherein the ptim at o conponent perforns the

nult gg%X|ng aé_gﬁfun_tl n of gatl of hhg? sgeqd“ b
2% er SUECTBWCE prdabigaisiindavinges %iﬁ%é}eé’%%‘sc PP aNe
indhet ehdfck berfephingiratdionicoapeonent perforns th
recetving information regarding access terminal capabilities; and
multiplexing localized and distributed transmissions to the access terminal as a
function of the capabilities,
30. The computer readable medium of claim 29, having stored thereon instructions

for multiplexing as a funciion of estimate of downlink channel conditions.

31, The computer readable medinm of claim 29, having stored thereon instructions

for multiplexing as & function of subscriber data.

32 The computer readable medivom of claim 29, having stored thereon instructions

for proltiplexing as & function of ration of high speed versus low speed users.

33, The computer readable medugn of claim 29, having stored thereon instructions

for multiplexing as a function of subscriber data.



mul ti plexing as a function of reducing a nunber of
| ocal i zed subbands in a whol e frequency band. 29. A
W@ 0vpl84862 r eadabl e medi um havi ng stored t her eoPCT/US2007/060516
conput er executable instructions for performng the
followi ng acts: receiving information regardi ng access
termnal capabilities; and nultiplexing |ocalized and
distributed transm ssions to the access termnal as a
function of the capabilities. 30- The conputer
readabl e nedi um of claim 29, zhaving stored thereon
hi strue&ons for nultiplexing as a function of estimte
of downlink channel conditions. 31. The conputer

345 eaciafel &nfm,@,ﬂ*@m{m&zk\amm@& dau ng z&tfm&%w LM instructions
|nstruct|onstor mJtI EXIﬁ% as a unctlono

oL R RO R SeBPO! arhrtioh Rp LIPER P ERRARTE heempliarased 1o
d;s%l%i&l Eocafai@&sstored thereon instructions for
mul tiplexing as a function of a io of high speed
versus | ow speed users. 33. The conputer readable
ssmediy &tmﬁslt@ %&hﬂaﬂlkﬂ} Qmséf%ﬁgi 5‘5] q{'@% §itgx§a ﬁfl%}&lx;%@mctim}s
for multiplexing as a function of ’subscriber
formpualtipbmpig of = fewdan o8 refedicgmustoes PRsyhcagierh awﬂsﬁ@wbuwd
auggg%@qﬁ?@>Uggg§bg§&@$ctlons for signaling schedul ed
users a portion of r ou c that have been all ocated
to distributed allocation users. 35. The conputer
367 eadiq.gl C%ITgﬁl(?éi'Li%]iC@Ibi%:Jlkﬁghi%ggf ¢l J&%\”’? %a%‘{n%rs% re%l I?t?err%%ninstmctions
i nstruct exin enctrron of "reduci ng
%omt nivigieratg Bated a;mtewéuca$ d ﬁsmbezquﬁ ecthiget oltandmnirod whole
sedh ﬁgl UhCes i ncreases. 36. The conputer readable nmedi um
8 Falm 29, having stored thereon instructions for
mul ti pl exi ng based on reducing a nunber of | ocalized

sub nds i uenc ang e ut er _

7 caddB @Rl RP LS9 AR0T AY 6 et EGRBB nsictions

for dfts';tv[,uatzhﬁﬁaﬁmﬁﬁﬁn GeRnRN e;m:lihg;rllcﬂ borEbtdRed bettands and spacing
und f the.localiz ubbands and spaci ng

ﬁeB@F%é@ ‘g?§§*P ﬁ?@ﬁs§ﬁ53§§WiéP§m?o schedul ed users. S.

The conput er readabl e medi um of claim 37, having

L.Stored thereon |n%}ruct|ons . . i
38 “he computer readable mediwm of claim 37, having stored thereon Instructions

%.(—l

for altocating a type of subband 1D to infore each respective scheduled user whether
the ransmission will be tocalized, distibuted, or a multiplexed signal of both localized
transmission and distiibuted transmission so that the scheduled users have knowledge

regarding interprefation of an associated control channel.

39. A processor having siored thereon computer executable instructions for
performing the following acts:

receiving information regarding access terminal capabilities; and

multiplexing localized and distributed transmissions to the access terminal as a

function of the capabilities.

30.  The processor of claim 39, having stored therson instructions for moltiplexing as

a function of estimate of dowalink channel conditions.



for allocating a type of subband D to inform each
respective schedul ed user whether the transm ssion
waowdoz/obsel ocal i zed, distributed, or a multipl eredusvaz/iocosie
of both localized transm ssion and distributed
transm ssion so that the schedul ed users have
know edge regarding interpretation of an associ ated
control channel. 39. A processor having stored thereon
conput er executable instructions for performng the
follow ng acts; receiving i nfprmati on regardi ng access
term nal capabilities; and nultiplexing |ocalized and
di stributed transm ssions to the access termnal as a

41f unctiieGRo8dssbiher Gapabs |h|a1$1|n 8Sroré&Pihefect 1R C&%@%@ ForQfuitiplexing as
clajm 39 having stored th efeon instructions for

a TR G AE S8 uncti on of estimate of downlink
channel conditions.4 1. The processor of claim 39,
havi ng stored thereon instructions for multiplexing as
42a f drienrereserr Sfubaer iharvinastoredtherahd npirasiess 8 ifitiplexing as

a fihal &a& rBAYh egﬁﬁmg]@&z tdﬂ&gg&@ ?8&% fidded i ons for

mul ti pl exi ng as ction on of high speed
versus | ow speed users. 43. The processor of cl 39,

43having [ﬁE L0 LNELEPTY '§1Q§1'3 %&‘r&c@%}l&%ﬁl% (,I(S'OBL ?%gﬁn& 38&;\&21&, y 48

a function of subscriber rocessor
a fghetiom @Gebhaitiengast or ed t hereon instructions for
signaling schedul ed users of a portion of resources
t hat have been allocated to distributed allocation
HuserBe pbcesttveoiprigoeds dnviof: stired the8@m inaviaigns farsighating

sch QBTSN T HELORP L8l Ll RLEALNG 3 8 TUNALLSD.

auahkmma&nmn of resources i ncreases. 46. The processor
of claim39. having stored thereon instructions for
mul ti pl exi ng based on reducing a u b r of localized

45s ubbBdsotesswhed @nif ‘eg &n@ﬂi@xg shagdlthefdon ;ﬁb@udm?c essbigfexing as
ore er.eon 1 nst ns
G o RS PrEb PO b ORT B G et ogagen of resources

indr@gaki zed subbands and spaci ng between distributed
subcarriers to schedul ed users.
46. The processor of claim 39, having stored thereon instructions for multiplexing

based on reducing a nomber of localized subbands in a whole frequency band.

47. The processor of claim 39, having stored thereon instructions for conveying
information about boundaries of the localized subbands and spacing between distributed

subcarriers to scheduled users.

48. The processor of claim 47, having stored thereon instructions for allocating a
type of subband ID to inform each respective scheduled user whether the transmission
will be localized, distributed, or a multiplexed signal of both localized transmission and
distributed transmission so that the scheduled users have knowledge regarding

interpretation of an associated control channel.



48. The processor of claim47, having stored thereon
instructions for allocating a type of sufoband ID to
WO ndoonsasench respective schedul ed user whet herP€@1®€S2007/060516
transmssion will be localized, distributed ., or a
mul ti pl exed signal of both |ocalized transm ssion and.
di stributed transm ssion so that the schedul ed users
have know edge regarding interpretation of an
associ ated control channel.49. An appar at us,
conprising: an receiving infpfmation regardi ng access
term nal capabilities; and neans nultl plexng |ocalized
a ddistributed tra sm o to the access termnal as a

49. funed kel tdheearabi it es.
means receiving information regarding access terminal capabilities; and
means muoliiplexing localized and distributed transmissions to the access

ternunal as a function of the capabilities.



