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LOCALIZED AND DISTRIBUTED ALLOCATION
MULTIPLEXING AND CONTROL

CROSS-REFERENCE YO RELATED APPLICATION
{0001} This application claims the benefit of U8, provisional application Serial
No. 607759149 Aled on Janvary 13, 2006, and entitted LOCALIZED AND
DISTRIBUTED ALLOCATION MULTIPLEXING AND CONTROL. The gntivety of

this application is incorpovated herein by reference.

BACKGROUND
L Field
{0002} The following description relates generally to wireless communications,

and more particedarly to multipiexing schemes that can support flexible multiplexing of

localized and distributed allocations.

LE Backgronnd

{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.
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{0005 For downlink transmission, either localized {e.g- block-wise)

transmission of distributed (e.g. scattered) ransmission can be employed, Localized
transmission is beneficial because it allows for frequency sel ective scheduling.
Distributed transmission, on the other hand, makes use of frequency diversity and 15
useful for high-speed users. A need exists for optimizing the type of transmi ssion that is
emploved while also allowing for a reduction in the number of bits that are wransmitted

during the downlink transmission

SUMMARY
{0006} The following presents a simpiified summary of one or more aspects in
order to provide a basic understanding of such aspects, This summary is not an
extensive overview of all contemplated aspects, and is intended to neither identify key
or critical slements of all aspects nor delineate the scope of any or all aspects. Iis sole
purpose is to present Some CoORCepts of one or more gspects in @ simplified form as a
prelude to the more detailed description that is presented fater.
jo0o7] T accordance an aspect, @ comnranications methodology, cOMprises:
recelving information regarding access terminal capabilities; and muliiplexing tocatized
and distribuled transmaissions to the access terminal as a function of the capabilities.
{0008 In another aspect, an apparaius, comprises: 4 memory for storing
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.
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{0011} In vet still another aspect, a system, comprises: means receiving
information regarding access tenminal capabilities; and means mudtiplexing tocalized
and distributed transmissions to the access terminal as a function of the capabilities.
{0012} To the accomplishment of the foregoing and related ends, the one or
more aspects comprise the features hereinafter fully described and particularty pointed
out in the claims. The following description and the annexed drawings set forth in
detail certain illnstrative aspects of the one or more aspects. Those aspects are
indicative, however, of but a few of the various ways in which the principles of various
aspects may be employed and the described aspects are intended to include all such

aspects and their equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS
{0013} FIG. 1 is an ilustration of an example system thar effectuates optimal
downlink transmission in g wireless communication gavironment.
{00141 FIG. 2 is an illustration of an example transmission scheme within a
wireless commumicalions environment.
{0015} FHG. 3 is another llusiration of an example transmission scheme within a
wirgless communications environment,
016} FIG. 4 s another illostration of an example scheme within a wireless
commupications 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 is 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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{0023} FIG. 11 illustrates a syslem that provides for processing reverse link
commymnicaiions at 4 non-serving sector of a terminal in gecordance with one or more
aspects presented herein.

{00243 FIG. 12 s an illustration of a wireless communication environment that

can be eraploved in conjunction with the various systems and methods described herein.

DETYAILED BDESCRIPTION
j0025 Various embodiments are now described with reference to the drawings,
wherein like reference numerals are used to refer to like elements throughout. inthe
following description, for purposes of explanation, numerous specific details are set
forth irr order to provide a thorough understanding of one or more embodiments. It may
be evident, howsever, that such embodiment(s) may be practiced without thess specific
detatls. In other instances, well-known structures and devices are shown in block
diagram form in order to facilitate describing one or more embodiments.

o

{0026} As used in this application, the terms “component,” “maodule,™ “syslem,”™
and the like are intended to refer to a computer-related entity, either hardware,
firmware, a combination of hardware and software, software, or software in execution.
For example, a component may be, but is not Hmited to being, a process running oo 8
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 sadfor thread of execution and a component may be focalized 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,
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subscriber slation, mobile station, mobile, remote station, remoie terminal, access
terminal, user termingl, termingl, wireless commumication device, user agent, user
device, or user equipment (UE). A mobile device may be a cellular telephone, a
cordless telephone, a Session Initiation Protocol (SIP) phone, a wireless local foop
(WILLL) station, a personal digtial assistant (PDA), a handheld device baving wireless
connection capability, computing device, or other processing device conngcted to a
wireless modem. Morepver, varions embodiments are described herein in connection
with a base station. A base station may be utilized for communicating with mobile
device(s) and may also be referred (o as an access point, Node B, or some other
terminotogy. '

{00281 Moreover, various aspects or features desoribed hercin may be
implemented as a method, apparatus, or article of manufacture using standavd
programming and/or enginesring techniques. The term "article of manufacture” as used
herein is intended to encompass & computer program accessible from any computer-
readable device, carier, or media. For example, computer-readable media can include
but are not lmited to magnetic storage devices {e. g, hard disk, floppy disk, magnetic
strips, efe), optical disks (e g, compact disk (CD), digital versatile disk (DVD), efe.),
smart cards, and flash memory devices {e. g, EPROM, card, stick, key drive, efe.).
Agdditionally, vasious storage media described hereln can represent one or more devices
and/or other machine-readable media for storing Information. The term “machine-
readabie medinm™ can inciude, 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 wireless communication environment is 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
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accommodation of various traffic services, user abilities and further aliows a user of the
one or more mobile devices 104 1o take advantage of channgl properties. Moreover, for
example, the one or more mobile devices 106 can provide the optindzation component
106 at the base station 102 with information related to mobile device capabilities, an
estimate of downlink chanael conditions, and subscriber data, tis alsotobe
appreciated that the base station 102 can determine g percentage of high speed versus
low speed users, store subscriber data and information related 1o mobile device
capabifities. Such capabilities of base station 102 can further allow optimization
component 108 to choose the optimal multiplexing scheme according to surrounding
canditions.

{00301 With reference now to Fig, 2, g schame that optimizes dowalink
transmission via multiplexing of Tocalized transmission and distributed transmisston 18
llustrated. At 202, a frequency band is shown that is divided into three fixed localized
subbands. 1tis to be appreciated that that the foregoing example is illustrative in nature
and is not intended to limit the number of localized subbands that can be made with the
various embodiments and/or methods described hevein. At 204, the three focalized
subbands as previously discussed are shown after distributed allocation of the
subcarriers has taken place. More particularly, distributed allocation 1s done as needed
amongst the subcarriers 208 within the iocalized subbands 204,

{0031} With further reference to Fig. 2, the illustrated multiplexing schems
provides for optimized frequency diversity by notifying all scheduled users of their sub-
carrier allocation in addition o signaling the scheduled users of the portion of the
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
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as distribution allocation of resources increases, the number of localized subbands 304
decreases while the nomber of subearriers 306 within the localized subbands is
preserved or remains within a certain range. I is also to be appreciated that as
punctiring of the localized subbands 304 due to distributed allocations increases, the
width of the frequency band ocoupied by each localized sobband can increase.
Therefore, frequency selectivity of the localized subbands 304 may be diminished.
{0033} With further reference to Fig. 3, information gbool the boundaries of the
localized subbands 304 and spacing between distributed sabcasriers must be conveyed
1o all scheduled users. Specific resource allocation is signaled on the control channel of
each scheduled user and should include a subband identification, a starting point and
spacing for distributed users, or starting point and number of tones for ocalized users.

It is to be appreciated that depending on the type of subband 1D that is allocated, each
scheduled user would know if the rransmission will be focalized, dismibuted, or a
multiplexed signal of both localized transmission and distributed transnisgion.
Therefore, scheduled users would have knowledge regarding interpretation of an
associated control channel.

{0034} Referring to Fig. 4, a multiplexing scheme 400 that is within a wireless
communications environment is illustrated, Frequency band 402 15 parlitioned into
locatized subbands 404, In this embodiment, spacing of punciured distributed
allocations 408 13 specified for sach localized subband 406, As a result, the sub-carsiers
can be non-uniformly punciured within the localized subbands 406. In addition, one or
more localized subbands 406 can become distributed, which lowers the number of
subbands 406 for which uplink quality feedback is needed. Moreover, as noted above
with regard to Fig. 3, specific resource allocation 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 300 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.
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{3035} With regard to multiplexing schemes 300 and 400 as llusirated in Figs. 3

and 4, respectively, when distributed allocations gre significant, it is possible to lower
the number of tocalized subbands, and therefore achieve channel quality overhead
reduction during uplink. As an example, if four localized subbands exist, and the
number of designated bits for subbands™ channel quality is eight, then in case the
rumber of designated bits for subbands” channel quality is eight, than in case the
number of localized subbands is lowered to two, one would need only five bits to
represent their channel guality (e.g MCS tndex). On the other hand, if bandwidth
overhead reduction is desired 1o be achieved rather than power reduction, the extrs three
bits can be used to improve the granularity of the chanael guality feedback.

{00361 Referring to Figs, 57, methodologies relating to multiplexing localized
transmissions and distributed transmissions is lustrated. While, for purposes of
stmplicity of explanation, the methodologies are shown and described as a series of acts,
it is to be understood anrd appreciated that the methodologies are not limited by the order
of acts, as some acts may, ig accordance with the claimed subject matter, occur in
different orders and/or concurrently with other acts from that shown and described
herein. For example, those skilled in the art will understand and appreciate that a
methodology could alternatively be represented as a series of interrelated states or
events, such as in a state diagram. Moreover, not all illustrated acts may be reguired to
impiement a methodology in accordance with the claimed subject matier.

0037} Tursing specifically to Fig. 8, a methodology S00 that facilitates a
multiplexed downlink transmission in a wireless commuications system is iustrated.
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
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514, the scheduder users receive a signal thal indicates the portion of the localized
subbands that are allocated 1o the distributed users.

{0038} With reference now to Fig. 6, an example methodology S00 that
facilitates a multiplexed downlink transmission in & wireless communications system 1is
llustrated. The method begins at 602 and at 604, a determination is made as to whether
a multiplexed transmission of locatized transmission and distributed transmission is
desired. Soch delermination can be made, for example, based on traffic services, user
abilities and channel properties. If maliplexing is not desived, the method proceeds o
606, AL 6006, cne of localized transmission and distributed transmission is employed for
the downlink transmission. If a multiplexed transmission is desired, the method
proceads to 608, where the frequency band is partitioned into a fixed number of
localized subbands. At 610, a constant distributed allocation of subcarmiers within ecach
locsiized subband is mainrained. At 612, a reduction in uplink overhead for subband
guality reporting can be achieved an increase i puncturing of distributed resources
within the localized subband oceurs. Such reduction in uplink overhead oceurs hecanse
of the corresponding reduction in the number of localized subbands due to the
puncturing of distributed resources, At 614, each scheduled user is notified of their
resouree allocation, ard at 616, the scheduler users recetve a signal thal indicates the
portion of the localized subbands thar are altocated o the distributed vsers.

{00391 Referring now to Fig. 7, a methodology 700 that facilitates a multiplexed
downlink ransmission in a wireless communications system is fustrated.  The method
begins at 702 and al 704, a determination is made as to whether a multiplexed
transmission of localized transmission 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



WO 2007/084862 PCT/US2007/060516

10

scheduled user is notified of their resource allocalion, and at 716, the scheduler users
recetve a signal that indicates the portton of the localized subbands that are allocated to
the distributed users,

{00450 Referring now to Fig. 8, a wireless communication system 800 is
illusirated in accordance with various embodiments presented herein, System 800 can
comprise one or more base stations 802 {e.g., access poinis) in one or more sectory that
recetve, lransimit, repeat, efc., wireless communication signals to each other and/or o
ane or more mwobife devices 804, Hach base station 802 can comprise a transmitter
chain and areceiver chain, each of which can In turn comprise a plarality of
components associated with signal ransmission and reception (e.g., processors,
modulators, multipiexers, demodulators, demultiplexers, antennas, ..} as will be
apprecigted by one skilled in the art. Mobile devices 804 can be, for example, cellalar
phones, smart phones, iaprops, handbeld communication devices, handheld computing
devices, satellite radios, global positioning systems, PDAs, and/or gny other suitable
device for communicating over wireless communication system 800,

j00411 Base statrons 802 can broadeast content to mobile devices 804 by
emploving Forward Link Only {(FLO) technology. For iustance, real time audio and/or
video signals may be broadeast, as well as nou-real time services {e.g., music, weather,
news sumgnaries, traffic, financial information, ...}, According to an exampie, content
may be broadcast by base stations 102 to mobile devices 804, Mobile devices 804 may
recetve and output such content {e.g., by employing visusal output{s}, andio output(s),
...} Moreover, FLO technology may utilize orthogonal frequency division
multiptexing (OFDM). Frequency division based techniques such as OFDM tvpically
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
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ensure that the mobile devices 804 are recelving data from the base stations 802
properly. FTAP defines a set of procedures that, when implemented by both 4 network
and the mobile devices 804, can be used for ndnimum performance tests with respect 1o
the device. To that end, FTAP flows {2 series of FTAP packets) can be configured and
activated within a network to test specific device behaviors. Pursnant to one example,
each FTP packet can carry information such as a test sequence number, a test signature,
and a test daia paptern,  The sequence number can be g 32 bif integer that is derived from
a 32 bit counter, wherein the counter can be initialized to any suitable value. it is
understood, however, that the sequence number can be of any suitable nummber of bits,
and the counter can be a counter of any suliable number of bits. The test signature ean
be an ¢ight bit pseudo random integer derived from a circular butfer of bits generated
through use of a particudar polynomial, such as p(x) =x" + 5 + 1 and a 15-state Simple
Shift Register Generator (SSRG). Again, however, the polynomial and the Simple Shift
Register Generator can differ, and it is understood that suitable vartgnces from the
SSRG and the polynomial are contemplated ard intended 1o 2t under the scope of the
hereto-appended claims.

{0043} Verification of data that accords to FTAP can be performed on the
mobile devices 804, For example, if test data is generaled using a well known
algorithm, then the mobile devices 104 can implement a substantially shnilar algorithm
o verify whether the received data Is correct. Verifization performed on the mobile
devices is fatrly stmple and enables real-time reporting (e.g., the mobile devices 804 can
report errors over & 1x link or any other suitable link). 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
one or more mobile devices to take advantage 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
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optimal scheme for multiplexing in accordance with terminal capabilities at & given
fime,

{00451 Fig. 10 is an illustration of a terminal or user device 1000 that provides
for other sector communication in a wireless communication environment iny accordance
with one or more agpects set forth herein, Terminal 1000 comprises a receiver 1002 that
recetves & signal, for instance one or more receive antennas, and performs typical
actions {z.g.. filiers, amplifies, downconverts, efe.) the received signal and digitizes the
conditioned signal to obtain samples. A demodulator 1004 can demodulaie the samples
and provide received pilot svmbols to 3 processor 1006,

{0046} Processor 1006 can be a processor dedicated to analyzing information
recetved by receiver component 1002 and/or genergting information for transmission by
a transmitter 1014, Processor 1006 can be a processor that controls one or more
components of terminal 1000, and/or a processar that analyzes information received by
receiver 1002, generates information for transmission by a transmitter 1014, and
controls one or more components of terminal 1000, Processor 1006 can utilize any of
the methodologies described herein, including those deseribed with respect to Figs. 5-7.
0047} Tn addition, terminal 1000 can inclode a transmission control contponent
1008 thal analyzes received inpat, including acknowledgemenis of successful

transmissions. Acknowledgements {ACK) can be received from the serving sector

and/or a neighboring sector. Acknowledgements can indicate that a previous
transmission has been successfully received and decoded by one of the access points. If
no acknowledgement is recelved, or if a negative acknowledgement (NAKY} is received,
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
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memory or nonvolatile memory, or can include both volatite and nonvolatiie memaory.
By way of flustration, and not lmitation, nonvolatile memory can include read only
memory (ROM), programmable ROM (PROM), electrically programmable ROM
{(EPROM), electrically erasable ROM (EEPROM), or flash memory. Volatile memory
can inciude random access memaory {RANMD, which acts as external cache memory, By
way of Hustration and not hmitation, RAM is available in many forms such as
synchronons RAM (SRAM), denamic RAM {(DRAM), synchronous DRAM (SDRAM),
double data rate SDRAM (DDR SDRAM), enhanced SDRAM (ESDRAMY}, Byachlink
DRAM (SLDRAM), and direct Rambug RAM (DRRAM). The memory 1010 of the
subject systems and methods is intended to comprise, without being limited to, these
and any other suitable types of memary. Processor 1006 is connected 10 a symbol
niodulator 1012 and transmitter 1014 that transmits the modulated signal.

{00491 Fig, 11 is an illustration of a svstemy 1100 thar facilitates other sector
communication 1n 8 communication environment in accordance with various aspects,
System 1100 comprises an access point 1102 with a receiver 1110 that receives signal(s)
from one or more terminals 1104 through one or more receive antennas 1106, and
transnyits to the one or more terminals 1104 through a plurality of transmit antennas
1108, Terminals 1104 can include those terminads supported by the access poinl 1102,
as well as terminals 1104 supported by neighboring sectors, In one or more aspects,
receive antennas 1106 and transmit antennas 1108 can be mmplemented using a single
sel of anlennas. Receiver 1110 can receive Informabion from receive antenpas 1106 and
is operatively associated with & demodulator 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 1o tenminals, assigned resources associated

&=

with terminals and the like. Receiver owput for each gntenna can be jointly processed
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by receiver 1110 and/or processor 1114, A modulator 1118 can multiplex the signal for
transmiission by a trgnsmitter 1120 through transmit antennas 1108 to termingls 1104,
{00504 Access point 1102 further comprises a ferminal communication
component 1122, which can be a processor distinet from, or integral to, processor 1114,
Tenminal commuuication component 122 can obiain resource assignment information
for terminals supported by neighboring sectors. In addition, terminal communication
component 1122 can provide assignment information to netghboring sectors for
terminals supported by access point 1102, Assignment information can be provided via
backhaul signaling,

{0031 Based upon information regarding assigned resources, terminal
communication component 1122 can direct detection of transmissions from terminals
sapported by neighboring sectors, as well ag decoding of received fransmissions.
Memoary 1116 can maintain packets received from terminals prior o receipt of the
assignmentt information necessary for decoding of packets. Terminal communication
compouent 1122 can also control transmission and receipt of acknowledgments
mdicating successful reception and decoding of transmissions. It is to be appreciated
that terminal communication component 1122 can include transmission analtysis code
that performs utility based conrol in conneclion with assigning resources, identifyving
terminals for soft handoff, decoding transmigsions and the like. The terminal analysis
code can utilize artificial intelligence based methods in connection with performing
inference and/or probabilistic determinalions and/or statistical-based determinations in
connection with optimizing terminal performance.

§00321 Fig, 12 shows an exemplary wireless communication svstem 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
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mulliple-access multi-carrier communication system 1200. At access point 1202X, a
transmit (TX) data processor 1214 receives taflic data (i.e., information bits) from a
data source 1212 and signaling and other information from a controfler 1220 and a
scheduler 1230, For example, scheduler 1230 may provide assignments of carriers for
the terminals. Addiionally, a memory 1222 can maintain inform ation regarding current
or previous assignments. TX data processor 1214 encodes and modulates the received
data using muiti-carrier modulation (e.g., OFDM)} 10 provide modulated data (&.8.
OFDM symbols). A transmitter unit { TMTR) 1216 then processes the moduiated data to
generate a downlink modulated signal that is then transmitted from an aptenna 1218
{0034} Prior to ransmission of assignment information to terminal 1204,
scheduler can provide assignment informgtion 10 aceess point 1202Y. The assignment
information can be provided v backhaul signaling {e.g.. 2 Tiliney 1210
Alternatively, assignment information can be provided to access point 12027 after
trangnission 1 terminal 1204,

{0055] At terminal 1204, the transmitted and modulated signal is received by an
amtenna 1252 and provided to a recetver umit {(RCVR) 1254 Recetver unit 1254
processes and digitizes the received signal lo provide samples. A recel ved (RX) data
processor 1256 then demodulates and decodes the samples to provide decoded daia,
which may include recovered waflic data, messages, signaling, and so on. The waffic
data may be provided 1o a data sink 1238, and the carrier assignment information for the
terminal 1204 is provided to a controller 1260.

{00561 Controtier 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

signals from terminzal 1204 are received by antenna 1218, processed by a receiver unit
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1232, and demodulated and decoded by an RX data processor 1234, Transmitted
signals can be decoded based upon assignment information generated by serving access
point 1202X and provided to neighbor access point 1202Y. In addition, access points
1202X and 1202Y can generate an acknowledgement {ACK) that can be provided to the
other access point (1202X or 1202Y) and/or to terminal 1204, The decoded signals can
be provided to a data sink 1236, Receiver unit 1232 may estimate the received signal
guality (&.g., the received signal-{o-noise ratio (SNR)) for each terminal and provide this
information to controfler 1220, RX daia processor 1234 provides the recovered
feedback information for each terminal to controller 1220 and scheduler 1230

{00597 Scheduater 1230 uses the feedback information to perform a number of
functions such as {1) sclecting g set of termingls for data transmission on the reverse
link and (2 assigning carmriers to the selected terminals. The carrier assignments for the
scheduled terminals are then transmitted on the forward Hok to these terminals.

{0060} The techniques described herein may be implemented by various means,
For example, these technigues may be implemented in hardware, software, or a
combination thereof. For a hardware implementation, the processing units {e.g.,
controllers 1220 and 1260, TX and RX processors 1214 and 1234, and so on) for these
tectmigues may be implemented within one or more application specific integrated
circuits CASICs), digital stgnal processors (DSPs), digital signal processing devices
{DSPDs}, programmable logic devices (PLIDs), field programmable gate arrays
{FPGAS), processors, controllers, nicro-controtiers, microprocessors, other electronic
units designed to perform the functions described herein, or a combination thereof
{0061} For a software implementation, the techniques described herein may be
implemented with modules (e, 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
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permutations of various aspecls are possible. Accordingly, the described aspscis are
itended o embrace a1l such alterations, modifications angd variations that fall within the
spirtt and scope of the appended clatms. Furthermore, 1o the extent that the term
“includes” is used in either the detailed description or the claims, such term is intended
to be inclusive {n a manner siwilar to the term “coraprising™ as “comprising™ is

interpreted when employed as a transitional word in a claim.
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CLAIMS
What is claimed is:
i. A method of wireless communication, comprising:

recetving information regarding access terminal capabifities; and
multipiexing localized and disiribuied trgnsmissions 1o the access terminal as g

funeciion of the capabilities.

2. The method of claim 1, wherein the multiplexing is a function of estimate of

downlink channel conditions.

3. The method of claim I, wherein the multiplexing is a function of subscriber
data.
4. The method of claim 1, wherein the multiplexing is a function of ration of high

speed versas low speed nsers.

s, The method of claim 1, wheretn the moltiplexing ts a function of subscriber
data.
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 notitying scheduled users of their respective sub-carrier

Pec

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,
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9. The method of claim 7, wherein the number of tocalized subbands that make up
4 frequency band remains constant, regardiess of the number of distributed allocations

that are present.

0. The method of claim 1, wheretn multiplexing is based on reducing number of

subecarsiers as distributed allocation of resources increases.

11 The method of claim 1, wherein multiplexing is based on reducing a number of

localized subbands in & whole frequency band.

12, The method of elaim 11, wherein as distribution aliocation of resources
increases, the number of localized subbands one of decreases while number of

subcarriers within localized subbands is preserved and remains within a certain range.

13, The method of claim 11, further comprising conveving information about
boundaries of the localized subbands and spacing between distributed subcartiers to

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.
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17. The method of claim 16, wherein one or more localized subbands is distributed

3o as 1o lower a number of subbands for which uplink quality feedback is necded,

18 The method of claim 17, wherein specific resource allocation is signaled on a

control channel of respective scheduled users.

10, The method of claim 18, wherein distributed allocations are not uniformly

distributed over the localized subbands.

29. The method of elaim 19, wherein the multiplexing includes one or more
localized subbands that are all distributed, while surrounding localized subbands are one
of localized with distributed puncturing of resources and localized without distributed

puncturing of resonrces,

21. The method of claim 20, wherein the multiplexing provides for a frequency span

of the localized subbands to remain constant.

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.
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28, The apparatus of claim 24, wherein the optimization component performs the

multiplexing as a function of estimate of downlink channel conditions.

26. The apparatus of clatm 24, wherein the optimization component performs the
multiplexing ag a function of subscriber data.
27. The apparatus of claim 24, wherein the optimization component performs the

multiplexing as a function of ratio of high speed versus low speed users.

28, The apparatus of claim 24, wherein the optimizgtion component performs the
multiplexing as a function of reducing a number of localized subbands in & whole

frequency band.

29, A computer readable medinm having stored thereon computer executable
imstructions for performing the following aots:

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.

33 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.
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34, The computer readable medivm of claim 29, having stored thereon instroctions

for signaling scheduled users of a portion of resources that have been allocated to

distributed allocation users,

35 The computer readable medinm of claim 29, having stored thereon instroctions
for multiplexing as a function of reducing nurber of subcartiers as distributed

allocation Of resources INereases.

36. The computer readable medium of claim 29, having stored thereon instructions
for multiplexing based on reducing a pumber of localized subbands in a whole

frequency band.

37. The computer readable medium of claim 29, having stored thereon instructions
for conveying information about boundaries of the localized subbands and spacing

hetween distributed subcsarriers to scheduled users,

38. The computer readable medium of claim 37, having stored thereon instructions
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 muliplexing as

a function of estimate of dowalink channel conditions.
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41.  The processor of claim 39, having stored thereon instructions for multiplexing as
a fonction of subscriber data,
42, The processor of claim 39, having stored thereon instructions for multiplexing as

a function of ration of high speed versus low speed users.

43 The provessor of ¢laim 39, having stored thereon instructions for mudiiplexing as

a function of subscriber data.

4. The processor of claim 39, having stored therson instructions for signaling
scheduled users of a portion of resources that have been allocated to disiributed

allocation users.

45, The processor of claim 39, having stored thereon instructions for multiplexing as
a function of reducing number of subcarriers as distributed allocation of resources

CTEases,

46, The processor of claim 39, having stored thereon instructions for nuttiplexing

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.
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49, An apparatus, comprising;
means receiving information regarding access terminal capabilities; and
means muoliiplexing localized and distributed transmissions to the access

ternunal as a function of the capabilities.
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