Office de la Proprieté Canadian CA 2635741 C 2013/08/13

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 635 741
Findustie Canada Industry Ganada 1R BREVET GANALIEN
CANADIAN PATENT
13) G
(86) Date de depot PCT/PCT Filing Date: 2007/01/12 (51) Cl.Int./Int.Cl. HO4W 8/22(2009.01)
(87) Date publication PCT/PCT Publication Date: 200/7/07/26 | (72) Inventeurs/Inventors:
- . DAMNJANOVIC, JELENA, US;
(45) Date de délivrance/lssue Date: 2013/08/13 MALLADI DURGA PRASAD US
(85) Entréee phase nationale/National Entry: 2008/06/26 L
(73) Proprietaire/Owner:
(86) N° demande PCT/PCT Application No.: US 200/7/060516 QUALCOMM INCORPORATED, US

(87) N° publication PCT/PCT Publication No.: 200//084862 (74) Agent: SMART & BIGGAR

(30) Priontes/Priorities: 2006/01/13 (US60/759,149);
2007/01/12 (US11/622,932)

(54) Titre : MULTIPLEXAGE ET COMMANDE D'ATTRIBUTIONS DISTRIBUES ET LOCALISES
(54) Title: LOCALIZED AND DISTRIBUTED ALLOCATION MULTIPLEXING AND CONTROL

500 -—\
R 502
C START >/_~ /— 206

S04

L T TITILIZING LOCALIZED '.

1S COORDINATING BEITWEEN A | SUBCARRIER TRANSMISSION OR

- LOCALIZED TRANSMISSION AND | w  DISTRIBUTED SUBCARRIER

DISTRIBUTED TRANSMISSION NO | TRANSMISSION FOR DOWNLINK
i ]  TRANSMISSION

l YES S08
 PARTITIOMNING FREQUENCY BAND /-
5 INTO A FINED NUMBER OF
{ OCALIZED SUBBANDS

ALLOWING DISTRIBUTED

ALLOCATION OF SUBCARRIERS Y SHY

WITHIN EACH LOCALIZED
SLIBBAND

NOTIEYING EACH SCHEDULED | 212
(SRR OF THEIR RESQURCE /

Ak
AAAAAAAAAA

------------------

........

USERS THE PORTION OF THE | 51 d
FOCALIZED SUBBANDS THAT ARE L7
. ALLOCATED TODISTRIBUTED

e TR

e NPPain AANANANRARPPRPY IV PudiNERREM

L
L
L
-
-
-
“
aFRv L4
4
BND s oAttt e 000 Attt Y
B

(57) Abrégée/Abstract:

Systems and methodologies are described that facilitate multiplexing of localized transmissions and distributed transmissions to
reduce overhead transmission costs. According to various aspects, systems and/or methods are described that enable selection of
an optimal transmission scheme In order to accommodate various traffic services, user abllities and channel properties.

v RN S [ ]
AN A ‘}f,", '.--.'-‘1.'.
NNy /]
S vorvmy CIPO
B PN
4
3

S}

* . _
‘ l an a dH http:/opic.ge.ca + Ottawa/Gatineau K1A 0C9 - hmp./cipo.ge.ca o p1C
OPIC - CIPO 191




wO 2007/084862 A2 I D0 DA 000 VT 00 A

CA 02635741 2008-06-26

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization f#

International Bureau

(43) International Publication Date
26 July 2007 (26.07.2007)

(51) International Patent Classification: Not classified
(21) International Application Number:
PCT/US2007/060516

(22) International Filing Date: 12 January 2007 (12.01.2007)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
60/759,149
11/622,932

US
US

13 January 2006 (13.01.2006)
12 January 2007 (12.01.2007)

(71) Applicant (for all designated States except US): QUAL-
COMM INCORPORATED [US/US]; Attn: International
IP Administration, 5775 Morehouse Drive, San Diego, Cal-
ifornia 92121 (US).

(72) Inventors; and
(75) Inventors/Applicants (for US only): DAMNJANOVIC,

(74)

(81)

(84)

(10) International Publication Number

WO 2007/084862 A2

Jelena [RS/US]; 14256 Pinewood Drive, Del Mar, Cali-
fornia 92014 (US). MALLADI, Durga, Prasad [IN/US];
11983 Briarleaf Way, San Diego, California 92128 (US).

Agent: OGROD, Gregory, D.; Attn: International IP Ad-
ministration, 5775 Morehouse Drive, San Diego, Califor-
nia 92121 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ,BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS,
LT, LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS,
RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,

GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,

[Continued on next page]

(54) Title: LOCALIZED AND DISTRIBUTED ALLOCATION MULTIPLEXING AND CONTROL

e At

/— 206

(57) Abstract: Systems  and
methodologies are described that
facilitate multiplexing of localized
transmissions and distributed
transmissions to reduce overhead
transmission CoOsts. According to

L IS COORDINATINGBETWEEN A

- LOCALIZED TRANSMISSION AND

BISTRIBUTED TRANSMISSION
DESIRED?

......

UTILIZING LOCALIZED
SUBCARRIER TRANSMISSION OR
- DISTRIBUTED SUBTARRIER
TRANSMISSION FOR DOWNLINK
| CERANSMISSION

various aspects, systems and/or
methods are described that enable
selection of an optimal transmission
scheme in order to accommodate

AL

& YES ~

- PARTITIONING FREQUENCY BAND
INTO A FIXED NUMBER OF |
L OCALILED SUBBANDS |

-

4

Dt PR

:,_v_ PP . I
.

3

ALLOWING DISTRIBUTED
ALLOCATION OF SUBCARRIERS | —— 516
| WITHIN EACH LOCALIZED f-

@ SUBBAND |

L NOTIFYING EACH SCHEDULED &//m- 312
USER OF THEIR RESOURCE
ALLOCATION

el b ln st A, L L A A Ll ad d bt A r A At AL 4 - 4
vy

w-wm-mm-‘L-‘ ----------

T SIGNALING TO THE SCHEDULED

| CISERS THE PORTION OF THE
 LOCALIZED SUBBANDS THAT ARE
L ALLOCATED TO DISTRIBUTED |
‘ L UBERS

various traffic services, user abilities
and channel properties.



CA 02635741 2008-06-26

WO 2007/084862 A2 IHIHHIA!H PN 00 TN 0 A AR R

/W), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), — asto the applicant’s entitlement to claim the priority of the

European (AT, BE, BG, CH, CY, CZ, DE, DK, ELE, ES, I'l, earlier application (Rule 4.17(iii))

FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL., PL, PT, Published:

RO, SE, SI, SK, TR), OAPI (BF, BJ, CFE, CG, CI, CM, GA, DA . .

GN, GO, GW, ML, MR, NE, SN, TD, TG) —  without international search report and to be republished
T ’ ’ S ' upon receipt of that report

Declarations under Rule 4.17: For two-letter codes and other abbreviations, refer to the "Guid-
— as to applicant’s entitlement to apply for and be granted a  ance Notes on Codes and Abbreviations” appearing at the begin-
patent (Rule 4.17(ii)) ning of each regular issue of the PCT Gazette.



CA 02635741 2012-02-28

1

LOCALIZED AND DISTRIBUTED ALLOCATION
MULTIPLEXING AND CONTROL

BACKGROUND
I. Field

[0002] The following description relates generally to wireless communications, and more

particularly to multiplexing schemes that can support flexible multiplexing of localized and

distributed allocations.

1. Background

[0003] Wireless communication systems have become a prevalent means by which a
majority of people worldwide have come to communicate. Wireless communication devices
have become smaller and more powerful in order to meet consumer needs, improve portability
and convenience. The increase in processing power in mobile devices such as cellular
telephones has led to an increase in demands on wireless network transmission systems.
[0004] A typical wireless communication neWork (e.g., employing frequency, time, and
code division techniques) includes one or more base stations that provide a coverage area and
one or more mobile (e.g., wireless) terminals that can transmit and receive data 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 1s a stream of data that can

be of independent reception interest to a mobile terminal. A mobile terminal within the

coverage area of that base station can be interested in receiving one, more than one or all the
data streams carried by the composite stream. Likewise, a mobile terminal can transmit data to
the base station or another mobile terminal.

[0005] For downlink transmission, either localized (e.g. block-wise)

transmission or distributed (e.g. scattered) transmission can be employed. Localized
transmission 1s beneficial because it allows for frequency selective scheduling.

Distributed transmission, on the other hand, makes use of frequency diversity and 1s useful for

high-speed users. A need exists for optimizing the type of transmission that is employed while
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also allowing for a reduction in the number of bits that are transmitted during the downlink

transmission.

SUMMARY
[0006] The following presents a simplified 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 elements of all
aspects nor delineate the scope of any or all aspects. Its sole purpose is to present some
concepts of one or more aspects in a simplified form as a prelude to the more detailed
description that is presented later.
[0007] According to one aspect of the present invention, there is providéd a method of
wireless communication, comprising: receiving information regarding access terminal
capabilities; and multiplexing localized and distributed transmissions in a communication to the
access terminal on a downlink channel, the multiplexing performed as a function of the
capabilities, wherein distributed allocation is performed as needed amongst subcarriers within
localized subbands and wherein the multiplexing scheme facilitates optimized frequency
diversity by notifying scheduled users of their respective sub-carrier allocation.
[0008] According to another aspect of the invention, there is provided an apparatus,
comprising: a memory for storing information; a processor that executes instructions; and an
optimization component that receives information regarding access terminal capabilities, and
multiplexes localized and distributed transmissions in a communication to the access terminal
on a downlink channel, the multiplexing performed as a function of the capabilities, wherein
distributed allocation is performed as needed amongst subcarriers within localized subbands
and wherein the multiplexing scheme facilitates optimized frequency' diversity by notifying
scheduled users of their respective sub-carrier allocation.
10009] According to a further aspect of the invention, there is provided a non-transitory
computer readable medium having stored thereon computer executable instructions for
performing the following acts: receiving information regarding access terminal capabilities; and
multiplexing localized and distributed transmissions in a communication to the access terminal
on a downlink channel, the multiplexing performed as a function of the capabilities, wherein

distributed allocation is performed as needed amongst subcarriers within localized subbands
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and wherein the multiplexing scheme facilitates optimized frequency diversity by notifying

scheduled users of their respective sub-carrier allocation.

[0010] According to another aspect of the invention, there is provided a processor having
stored thereon computer executable instructions for performing the following acts: receiving
information regarding access terminal capabilities; and multiplexing localized and distributed
transmissions in a communication to the access terminal on a downlink channel, the
multiplexing performed as a function of the capabilities, wherein distributed allocation is
performed as needed amongst subcarriers within localized subbands and wherein the
multiplexing scheme facilitates optimized frequency diversity by notifying scheduled users of
their respective sub-carrier allocation.

[0011] According to a further aspect of the invention, there is provided an apparatus,
comprising: means for receiving information regarding access terminal capabilities; and means
for multiplexing localized and distributed transmissions in a communication to the access
terminal on a downlink channel, the multiplexing performed as a function of the capabilities,
wherein distributed allocation is performed as needed amongst subcarriers within localized
subbands and wherein the multiplexing scheme facilitates optimized frequency diversity by
notifying scheduled users of their respective sub-carrier allocation.

[0011a] According to a yet further aspect of the invention, there is provided a method of
communicating on a downlink channel in a wireless communication system, comprising:
receiving information regarding high speed capabilities and low speed capabilities of a plurality
of access terminals in the wireless communication system; and optimizing the downlink
channel by multiplexing localized transmissions to one or more of the plurality of access
terminals associated with the low speed capabilities and distributed transmissions to one or
more others of the plurality of access terminals associated with high speed capabilities in a
communication to the plurality of access terminals on the downlink channel, the multiplexing
changing as the number Of the plurality of access terminals associated with the high speed
capabilities increases, wherein distributed allocation is performed as needed amongst
subcarriers within localized subbands and wherein the multiplexing scheme facilitates

optimized frequency diversity by notifying scheduled users of their respective sub-carrier

allocation.
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[0012]} To the accomplishment of the foregoing and related ends, the one or more aspects
comprise the features hereinafter fully described and particularly pointed out in the claims. The
following description and the annexed drawings set forth in detail certain illustrative aspects of
the one or more aspects. These 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. I 1s an illustration of an example System that effectuates optimal downlink
transmission in a wireless communication environment.
0014} FIG. 2 is an illustration of an example transmission scheme within a wireless

communications environment.

[0015) FIG. 3 is another illustration of an example transmission scheme within a wireless
communications environment.

[0016] FIG. 4 is another illustration of an example scheme within a wireless
communications environment.

[0017] FIG. 5 is an illustration of an example methodology that facilitates a multiplexed
downlink transmission in a wireless communications system.

[0018] FIG. 6 is another illustration of an example methodology that facilitates a
multiplexed downlink transmission in a wireless communications system.

[0019] FIG. 7 is another illustration of an example methodology that facilitates a
multiplexed downlink transmission in a wireless communications system.

10020] 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 downlink
transmission according to mobile device capabilities.

[0022] FIG. 10 illustrates a system that provides for other sector communication in

accordance with one or more aspects presented herein.
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{00234 FIG. 11 illustrates a sysiem that provades [or processing reverse ik

commuynications at 4 non-serving sector of a terminal i gccordance with one of more
aspects presented herein.
F00243 FIG. 12 1s an illustration of a wireless commumcation environment that

can be emploved in conjunction with the various systems and methods described hersin.

DETAILED DESCRIPTION
10025 Various embodiments are now described with reference to the drawings,
wherein like reference numerals are used to refer o like elements throughout. in the
followine description, for purposes of explanation, numerous specific details are set
forth 1 order to provide a thorough understanding of one or more emwmbodiments. It may
be evident, however, that such embodiment(s) mav be practiced without these 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.
10026} As usad in this application, the terms “component,” “maodile,” “syslem,”
and the hike are intended to refer to a computer-related entity, either hardware,
firvmware, a combination of hardware and soltware, software, or software 1 execution.
For example, a component may be, but is not Hmited o being, a process running oo &
DEOCESSOT, & Processor, an object, an executable, a thread of execution, 8 program,
and/or a computer. By way of illustration, both an application nangng on & computing
device and the commaing device can be a componeni. Une of more components can
reside within a process gadfor thread of execulion and g component may be focalized on
ong computer and/or distiibuted between two or more computers. fn addition, these
components can execute from various computer readable media having various data
structures stored thereon. The components may comumunicate by way of local and/or
reniote processes such as in gecordance with a signal having oue or more data packets
{e.zr., data from one componeni interactng with another component m a local system,
distributed svstem, and/or across a network such as the loternet with other systems by
way of the signal),
10027} Furthermore, various embodiments are described herem in connection

with & mobile device. A mobile device can also be called g system, subscerniber uml,
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subscriber slation, mobile station, mobile, remote sfation, remole terminal, access
terminagl, pser termingl, terminal, wireless commuancation device, user agent, user
device, or aser eguipment {UE). A mobile device may be a cellular telephone, a
cordless telephone, a Session Tnittation Protocol (SIP} phone, a wireless locat foop
(WL station, a personat digtial assistant (PDA), a bandbeld device having wireiess
conngction capability, computing device, or other processing device connected to g
wireless modem. Moreover, varions embodiments are described herein I connection
with a base station. A base station may be uftlized for communicating with mobile
device(s) and may also be referred (o as an access point, Node B, or some other
terminoiogy.

{0028} Morgover, various aspects or features described herein may be
implemented as a method, apparatus, or article of manufacture using standavd
programiming and/or enginesring techniques. The term "article of manufacture” as used
herein is intended to encompass a computer program accessible from any computer-
readable device, camier, or media. For example, computer-readable media can include
but are not hmited to magnetic storage devices {e. 2, hard disk, Hoppy disk, magnetic
strips, efc), optical disks (e.g, compact disk (CD), digital versatile disk (DVD), efc.),
siart cards, and flash memory devices (e. g, EPROM, card, stick, key dnve, €.},
Additionally, various storage media described heredn can represent one or more devices
and/or other machine-readable media for storing information. The term “machine-
readabie medinm™ can include, without being himited to, wireless channels and vanous
other media capable of si‘ﬁri_.ng; containing, and/or carrying instruction{s) and/or data.
{0029 Referring now o Fig. 1, a system 100 that effectuates opiimal downlink
transmission in a wirgless communleation environment 1s ilustrated in accordance with
vartous embodiments herein. Base station 102 1s configurad to communicate with one
or more mobile devices 104, Base station 102 is comprised of an optimuzation
conmponent 106 that allows for multiplexing of localized and distributed transmissions,
and a receiving component 108 that, for example, recetves information regarding base
station capabilities. Optimization component 106 allows for downlink transmission
such that frequency diversity 15 achieved and overhead costs associated with the
transmission are mitigated wa various schemes, as discussed fafia. As caa be

appreciated, muliiplexing of locahzed and distmibuted transmissions allows for
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accommodation of various traffic services, user abilities and further allows a user of the one or

more mobile devices 104 to take advantage of channel properties. Moreover, for example, the
one or more mobile devices 106 can provide the optimization component 106 at the base
station 102 with information related to mobile device capabilities, an estimate ot downlink
channel conditions, and subscriber data. It is also to be appreciated that the base station 102
can determine a percentage of high speed versus low speed users, store subscriber data and
information related to mobile device capabilities. Such capabilities of base station 102 can
further allow optimization component 106 to choose the optimal multiplexing scheme
according to surrounding conditions.

[0030] With reference now to Fig. 2, a scheme that optimizes downlink transmission via
multiplexing of localized transmission and distributed transmission is illustrated. At 202, a
frequency band is shown that is divided into three fixed localized subbands. It is to be
appreciated 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 herein. At 204, the three localized subbands as previously discussed are shown after
distributed allocation of the subcarriers has taken place. More particularly, distributed
allocation is done as needed amongst the subcarriers 206 within the localized subbands 204.
[0031] With further reference to Fig, 2, the illustrated multiplexing scheme provides for
optimized frequency diversity by notifying all scheduled users of their sub-carrier allocation 1in
addition to signaling the scheduled users of the portion of the resources that have been
allocated to distributed allocation users. In the embodiment illustrated in Fig. 2, regardless of
the number of distributed allocations 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 1s illustrated.

As an example, three localized subbands 302 are shown prior to distributed allocation of
resources within the localized subbands occurs. In this embodiment, multiplexing 1s
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

increases. In this way, overhead costs associated with uplinking are mitigated in correlation

with the reduction of localized subbands 304. It is to be appreciated that
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as distribution allocation of resources increases, the number of focahized subbands 364
decreases while the nomber of subcarriers 306 within the localized subbands 18
preserved or remains within a certain range. ¥ is also to be appreciated that as
puncturing of the localized subbands 304 due to distributed allocations mcreases, the
width of the frequency band occupied by each localized sobband can increase.
Therefore, frequency selectivity of the locatized subbands 304 may be dimnished.
10033} With furiher reference to Fig. 3, information gboul the boundaries of the
Jocalized subbands 304 and spacing between distributed saboarniers must be conveyed
to all scheduled wsers. Specific resource atlocation s signaled on the control channel of
each scheduled user and should include a subband 1dentification, a stariing pomnt and
spacing for distributed ysers, or starting point and number of tones for iocalized ysers.

I is {0 be appreciated that depending on the type of subband 1D that 15 allocated, each
scheduled vser would know 1f the transmission will be localized, distributed, or a
multipiexed signal of both {ocalized transmission and distributed fransnussion.
Therefore, scheduled users would have knowledge regarding interpretation of an
associgted control channel.

10034} Referring to Fig. 4, a multiplexing scheme 400 that 15 within a wircless
communications environment 18 MHustrated, Frequency band 402 15 partittoned into
Tocatized subbands 404, In this embodiment, spacing of punctured distribated
allocations 408 15 specified for sach localized subband 406, As a result, the sub-carniers
can be non-untformly punciured within the localized subbands 406, In addition, one or
more localized subbands 406 can become distributed, which lowsers the number of
subbands 406 for which uplink quality feedback is needed. Moreover, as noied above
with regard to Fig. 3, specific resource gllocation is signaled on a control channel of
each scheduled user. {tis to be appreciated that distributed allocations are not uniformly
distributed over the localized subbands 406, For example, multiplexing scheme S00 can
inctude one localized subband that is all distributed, while surrounding tocalized
subbands are localized with distributed punchuing of resources. While muliiplexing
scheme 400 provides for the fregquency span of the localized subbands 406 o remain
constant, the number of subcarriers within the localized subbands 406 may decrease as a

resutt of puncturing of distributed allocations.
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[0035] With regard to multiplexing schemes 300 and 400 as illustrated in Figs. 3 and 4,

respectively, when distributed allocations are significant, it is possible to lower the number of
localized subbands, and therefore achieve channel quality overhead reduction during uplink. As
an example, 1f four localized subbands exist, and the .number of designated bits for subbands'
channel quality is eight, than in case the number of localized subbands i1s lowered to two, one
would need only five bits to represent their channel quality (e.g. MCS index). On the other
hand, 1f bandwidth overhead reduction is desired to be achieved rather than power reduction,

the extra three bits can be used to improve the granularity of the channel quality feedback.

[0036] Referring to Figs. 5-7, methodologies relating to multiplexing localized
transmissions and distributed transmissions 1s illustrated. While, for purposes of simplicity of
explanation, the methodologies are shown and described as a series of acts, 1t 1s to be
understood and appreciated that the methodologies are not limited by the order of acts, as some
acts may, in 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

1llustrated acts may be required to implement a methodology in accordance with the claimed

subject matter.

[0037] Turning specifically to Fig. 5, methodology 500 that facilitates a multiplexed
downlink transmission 1n a wireless communications system 1s illustrated. The method starts at
502 and at 504, a determination 1S made as to whether a multiplexed transmission of localized
transmission and distributed transmission is desired. Such a determination can be made, for
example, based on traffic services, user abilities and channel properties. If multiplexing 1s not

desired, the method moves to 506. At 506, one of localized transmission and distributed
transmission is employed for the downlink transmission. If a multiplexed transmission 1s
desired, the method moves to 508, where the frequency band is partitioned into a fixed number

of localized subbands. At 510, distributed allocation of resources 1s allowed within each

localized subband. At 512, each scheduled user is notified of their resource allocation, and at
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514, the scheduter users recetve a signal thal indicates the portion of the localized
subbands that are allocated 10 the distributed ugers.

{0038} With reference now to Fig. 6, an example methodology S00 that
factlitates a multiplexed downlink transmission i & wireless communications system 18
illustrated. The method begins 81 602 and at 604, a defermination is made as to whether
a multipiexed transmission of locatized transmussion and distributed transmission is
desired. Soch deiermination ¢an be made, for example, based on traffic services, user
abitities and channel properties. I maliiplexmg is not desired, the method proceeds o
606, AL 600, ane of localized transmission and distnibuted transmission is emploved for
the downdink fransmuission. i a2 muliiplexed transmission is desived, the method
procecds to 608, where the frequency band is partitioned into a fixed number of
localized subbands. At 610, a constant distnbuted allocation of subgarmers within each
locslized subband 1s mamntalned. At 612, a reduction in uplink overhead for subband
quality reporting ¢an be achieved gn merease m puncturing of distributed resources
within the locaiized subband occurs. Such reduciion in uplink overhead occurs because
of the corresponding reduction in the number ot localized subbands due to the
puanciuring of distributed resources. At 614, sach scheduled user 1s notified of their
resource allocation, and at 616, the scheduler users receive & signal thal indicates the
portion of the localized subbands that are altocated (o the distributed users.

00391 Reternng now o Fig. 7, a methodology 700 that facilitates a multiplexed
dowitlink ransmission in a wireiess communications system is ilusirated.  The nmiethod
bepins at 702 and al 704, a determination s made as to whether a multiplexed
transmission of focalized transmission and distriboted transmission is desired, Such
determination can be made, for example, based on waffic services, nser abilities and
channel properties. iIf multiplexing 1s not desired, the method proceeds to 706. At 706,
one of localized transmussion and disitibuted transmission {s employed for the downlink
transmisston. I a multiplexed trgnsmission is desired, the method proceeds to 708,
where the frequency band is partitioned mio a fixed number of localized subbands. Al
710, spacing tor non-uniform punctured distributed allocations within each localized
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. As a

result, channel quality overhead reduction m the uplink is achieved. At 714, each
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scheduled user 18 notified of thelr resource allocalion, and at 716, the scheduler users
recetve a signal that indicates the portion of the localized subbands that are allocated 1o
the distributed users,

00404 Reterring now o Fig. 8, a wireless communication system 800 1s
illustrated m accordance with various embodimenis presented herein. System 800 can
cComprise one or more base stations 802 {g.g., access poinis) in one or more sectors that
recetve, lransmit, repeal, efc., wireless communicaiion signals to each other and/or 1o
one or more mobile devices 804, Hach base station 802 can comprise a transmitter
chain and a receiver chain, each of which can In turn comprise a plurality of
components associated with signal transmission and reception {¢.g., processors,
modulators, muliipiexers, demodulators, demultiplexers, antennas, .. ) as will be
appreciated by one skilled in the art. Mobile devices 804 can be, for example, cellular
phones, sSmart phones, laprops, handheld commurication devices, handheld computing
devices, sateliite radios, global positioning systems, PDAs, andfor any other suitable
device for communicating over wireless communication system 8Q0.

10041} Base statrons 802 cap broadeast content to mobile devices 804 by
emploving Forward Link Only {FLO)Y technology. For instance, real time audio and/or
video signats may be broadeast, as well as non-real time services {e.g., music, weather,
news summaries, traffic, financial informaton, ... ). According to an exampie, content
may be broadcast by base stations 102 to mobile devices 804, Mobile devices 804 may
receive and output such content {e.g., by employing visual outputd{s}, andio output(s),
...}, Moreover, FLO technology may utilize orthogonal frequency division
mudtiptexing (GFDM). Frequency division based techniques such as OFDM tvpically
separate the frequency spectriun into distinet channeis; for instance, the frequency
spectrum may be split into untform chunks of bandwidth. OFDM effectively partitions
the overall system bandwidily into multiple orthogonal frequency channeis.
Additionally, an OFDM system may use time gnd/or frequency division multiplexing o
achieve orthogonality among multiple data transmissions tor muktiple base stations 802,
100421 In FLO svstems, 1t is desirable to ensure that the mobile devices 804 are
properiy recetving data provided by the base stations 802, To that end, and as desertbed
n more detall below, the FLO Test Application Protocol {FTAP} can be emploved to

verify the physical Iaver of systemn 800, In other words, FTAP can be emploved (o
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ensure that the mobile devices 804 are receiving data from the base stations 802
properly. FTAP defines a set of procedures that, when implemented by both g network
and the mobilte devices 8§04, can be used for minimum performance tests with respect to
the device. To that end, FTAP tlows {a series of FTAP packets) can be configured and
activated within a network 1o test specilic device behaviors., Pursuant to one exanipie,
each FT1 packet can carry information such as a test sequence number, a test signature,
and a test daia pattert, The sequence number can be 3 32 bit integer that is derived from
a 32 bit counter, wherein the counter can be imitialized to any suitable valae. It 13
understood, however, that the sequence number can be of any suttable number of bits,
and the counter can be a counter of any suriable number of bits. The test signature can
be an cight bit pseudo random integer derived from a circular butfer of bits generated
through use of a particular polynomial, such as p{o) =x" + x4+ 1 and a 15-state Simple
Shift Register Generator (SSRG). Again, however, the poiynomial and the Simple Shify
Register Generator can difter, and if 1s understood that suntable vartgnces from the
SSRG and the polvnomial are contemplated and intended to fall under the scope of the
hereto-appended clawms.

100433 Verification of data that accords to FTAP can be performed on the
mobile devices 804, For example, i test data is genenaled using a well known
algorithm, then the mobile devices 104 can implement a substantially similar algorithm
to verify whether the received data 1s correct. Venfication performed on the mobile
devices is fairly stmple and enables real-time reporting (e.g., the mobiie devices 804 can
report errors over a 1x link or any other suifable link). To enable this venfication, the
mobile devices 104 should know a state of the FTAP flows., Furthermore, the devices
104 should account for erasures or foss of coverage as well as wraparounds.

§0044} Referring now to Fig. 9, a system 900 that facilitates optimat downiink
transmission 18 sthustrated. System 900 can include a module 902 for receiving
information regarding gccess terminal capabilities. In particular, for example, system
000 can accontmaoadate various fraffic services, user abilities and further allows a user of
one or more mobile devices 1o take advantage of channel properties. System P00 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 a given
fune.

100451 Fig. 10 is an illustration of a termingl or user device 1000 that provides
for other sector communication in & wireless communication environment iy accordance
with one or more agpects set forth herein, Terminal 1000 comprises a receiver 102 thal
receives & signal, for instance one or more receive antennas, and performs tyvpical
actions {&.g., Hiers, amplifies, downconverts, ¢7c.) the received stgnal and digitizes the
conditioned signal to obtain sampies. A demodulator 1004 can demodutate the samples
and provide received pilot svmbols to a processor 1006.

{00461 Processor 1006 can be a processor dedicated to analyzing information
received by recetver component 1002 andfor genergting information for transmission by
a transmeiter 1014, Processor 1006 can be a processor that controls one Of Tore
components of terminal 1000, and/or a processar that analvzes information received by
receiver 1002, generates information for transmission by a transmitter 1014, and
cantrols one or maore components of termnal 1000, Processor 1006 can utilize any of
the methodologes desenbed heremn, including those desertbed with respect to Frgs, 5-7.
10047} h addibon, terminal 1000 can include a transmission control coniponent
1008 thal analyzes recetved 1npai, including acknowledgements of successhul
transmissions. Acknowledgements {ACK) can be received from the serving sector
and/or a neighboring sector. Acknowledgements can indicate that a previous
fransnussion has been successiully received and decoded by one of the access poinls. If
no acknowledgement is recelved, or if a pegative acknowledgement (NAK} is received,
the transmission ¢can be resent, Transmission conirol component 1008 can be
icorporated into the processor 1006, 1t 1s to be appreciated that transmission control
component 1008 can include transmission control code that performs analysis m
connection with determining receipt of acknowledgement.

{00458} Terminal 1000 can additionally comprise memory 1010 that is
operatively coupled to processor 1006 and that can store information related to
Lransmissions, an active set of sectors, methods for controliing transmissions, lookup
tables comprising information related thereto, and any other suitable information related
to transmissions and active set sectors as descabed herein. $t will be appreciated that

the data store {e.g., memories) components described herein can be either volatile
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memory or nonvolatile memory, or can include both volatile and nonvolatiie memory.
By way of tlustration, and not hmitation, nonvolatile memory can inctude read only
memory (ROM), programmable ROM (PROM), electrically programmable ROM
(EPROM), electrically erasable ROM (EEPROM), or flash memory. Volatile memory
can inciude random access memory {RAM), which acis as external cache nxemory., By
way of Ulustration and not imitation, RAM 15 available in many forms such as
synchrorouns RAM (SRAM), denanuce RAM {(DRAM), syachronous DRAM (SDRAM),
double data rate SPRAM {DDR SR AM), enhanced 8DRAM {(LSDRAM;}, Synchiink
DRAM (SLDRAM), and direct Rambus RAM (BDRRAM). The memory 1010 of the
subject systems and methads s intended to comprise, without being himited fo, these
and any other suitable types of memary. Processor 1006 is connected 10 a2 symbol
modulator 1012 and fransmutter 1014 that transmats the modulated signal.

00491 Fig. 11 is an lustration of a svstem 1164Q thar facilitates other sectoy
COMmMuUNICation 111 & commanication environment in agcordance with vanous aspects.
System. {100 comprises an access point 1102 with a receiver 1110 that receives signal(s)
from one or more ternunals 1104 through one or move receive antennas 1106, and
transnts to the one or more terminals 1104 through a plurality of transmit antennas
1108, Terminals 1104 can include those terminads supported by the access potal 1102,

as well as terminals 1104 supported by neighboring sectors, In one of more aspects,

e

recetve antennas 1106 and transmit antennas 1108 can be smpiemented using a single
sel of antennas. Receiver 1110 can recetve informabion from recetve antenpas 1106 and
15 operatively associated with & demodulator 1112 that demodulates received
information, Receiver 1119 can be, for example, a Rake recetver {¢.g., a technigue that
individuaily processes mulil-path signal components using a plurality of baseband
correlators, ...}, an MMSE-based receiver, or some other suitable receiver tor separating
out terminats assigned thereto, as will be appreciated by one skilled in the art.
According to various aspects, multiple receivers can be emploved {g.g., one per recgive
antenna), and such recetvers can communicale with each other (o provide improved
estimates of user data. Demodulated symbols are analvzed by a processor 1114 thatis
similar o the processor described above with regard to Fig, 10, and 15 coupled to a
memory 1116 that stores information related to terminals, assigned resources associated

Lot

with terminals and the like. Recetver output for each gntenna can be jointly processed
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by receiver 1110 andfor processor 1114, A modudator 1118 can multiplex the signal for
frausatission by a transmitter 1120 through fransnut antennas 1108 to termingls 1104,
{00504 Access point 1102 further comprises a terminal communication
component 1122, which can be a processor distinct from, or integral to, processor 1114,
Temunal commumscation component 122 can obiain resource asstgnment information
for terminals supported by neighboring sectors. In addition, terminal communication
component 1122 can provide assignment information to neighboring sectors for
terminals sapported by access point 1102, Assignment information can be provided via
backhaud signaling.

{0051} Based upon rmformation regarding assinned resources, termingt
communication component 1122 ¢an direct detection of transmissions from terminals
sapported by neighboring sectors, as well a8 decoding of received fransmissions.
Memaory 11316 can maintain packets recatved from termunals prior ©© receipt of the
assignment information necessary for decoding of packets. Terminal commumicaion
component 1122 can also control transmission and receipt of acknowledgments
mchicaling saccessiul reception and decoding of transmissions. It 1s to be gppreciated
that terminal communication component 1122 can include transmission anatysis code
that performs utibity based comtrol in conneclion with assigiing resources, identilving
terminals for soft handoff, decoding transmissions and the like. The terminal analvsis
code can utilize artsficial inteliizence based methods in connection with performing
mierence and/or probabilistic determinations and/or statistical-based determinations in
connection with optimizing terminal performance.

130321 IFig, 12 shows an exemplary wireless communication system 1200, The
wireless communication system 1000 depicts one terminal and two access points for
sake of brevitv. However, 1t 15 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 ternminals can be substantially similar or different from the exemplary access
points and terminal deseribed below, In addition, 1§ is to be appreciated that the access
polms andfor the terminal can employ the systems (Figs. -4 and 8-11) and/or methods
(Figs., 5-7) described herein,

{0053 Fig, 12 shows a block diagram of a termainal 1204, a serving access pomt

F202X point that supports ferminal 1024 and a neighbor access posnt 1202Y
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mulliple-access multi-carrier commui calion systern 1200, At access point 1202X, a
transmit (TX) data processor 1214 receives wraffic data (e, information bity) from a
dats souree 1212 and signaling and other information from a controtier 1220 and a
scheduter 1230, For example, scheduler 1230 may provide assignments of carriers for
the terminals. Additionally, a memory 1222 can maintain lnform afion regarding CUryent
or previous assignments. TX data processor i 214 encodes and modulates the received
data using multi-carrier modulation {(¢.g., U FDM) to provide modulated data {(e.g.,
OFDM symbols). A transmitter umt { TMVITR) 1216 then processes the modulated data to
senerate a downlink modulated signal that is then transmutted from an antenna 1218,
{54 Prior to transmission of assignment information to terminat 1204,
seheduler can provide assignment information 10 aCCess noint 1202Y. The assigoment
information can be provided wa backhaud signaling {¢.g.. a 't} fine) 1210
Alternatively, assignment information can be provided to access point 1202 after
fransmission 1o terminal 1204,

O3S At terminal 1204, the transmitted and modulated signat 18 recetved by an
antenna 1252 and provided to a recetver ungt (RCVR) 1254, Recevver umt 1254
processes and digitizes the received signal o provide samples. A rece ved (RX) data
processor 1256 then demodulates and decodes the samples to provide decoded data,
which may include recovered wallic data, messages, stgnaling, and so on. The taffic
data may be provided 1o a data sink 1258, and the carrier assignment information for the
terminal 1204 is provided to a controller 1260

{00564 Controlier 1260 directs data transmission on the uplink asing the specific
carriers that have been assigned to rermingl 1204 and indicated in the received carrier
assignment. A memory 12062 can maintam information regarding assigned resourges
{e.z., frequency, time and/or code) and other refated information.

{0057} for terminal 1204, a TX data processor 1274 receives trathic data from a
data source 1272 and signaling and other information trom controlier 1260, The various
types of data are coded and modulated by TX data processor 1274 using the assigned
carriers and fusther processed by a tran smitter nit 1276 to generate an uphink
maodulated signal that is then trangmitted from antenna 1252,

10058 At access points 1202X and 1202Y the transm itted and modulated

signals from ferminal 1204 are received by anlenna 1218, processed by a receiver unit

e
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1232, and demodulated and decoded by an RX data processor 1234, Transmitted
stgnrals can be decoded based upon asgignment information generated by serving access
point 1202X and provided 10 neighbor access point 1202V, 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, Recelver unit 1232 may estimate the received signat
guality {e.g., the received signal<o-noise ratio (SNR)) for each terminal and provide this
information to controller 1220, R¥ data processor 1234 provides the recovered
feedback. information for each terminal to confroller 1220 and scheduler 1230

30591 Scheduter 1230 uses the feedback information to perform a number of
funciions such as (1) seleciing g set of termingls for data transmission on the reverse
hnk and (27 assigning carniers o the selected terminals. The camier assignments for the
scheduled terminals are then transmitied on the torward Hak to thess terminals.

10060} The techmques desenbed herein may be implemented by vanous means.
For example, these technigues may be implemented in hardware, software, ora
combination thereof. For a hardware implementation, the processing units {(e.o.,
controllers 1220 and 1260, TX and RX processors 1214 and 1234, and so on) Tor these
tectunques may be implemented within one or more application specific inltegrated

¥ b

circuits ASECs), digital signal processors {DSPs), digital signal processing devices
(DSPDs), programmable logic devices (PLDs), fleld programmable gate arrays
{FPGAS), processors, controllers, nicro-coutrollers, microprocessars, other electronic
untts designed o perform the functions described herein, or a combination thereof.
{0061} For a software implementation, the ltechaiques described herein may be
implemented with modules {e.g., progedures, functions, and so on) that perform the
functions descaribed heretn. The software codes may be stored in memory units and
executed by processors. The memory unit may be implemented within the processor or
externgl to the processor, 1n which case it can be communicatively coupled to the
PrOcessor via various means as is known in the ast.

00062} What has been described above mncludes examples of one or more
aspects. It 18, of course, not possible to describe every conceivable combination of
components or methodologies for purposes of deseribing the aforementioned aspects,

but one of ordinary skill in the art may recognize that many further combinations and
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permutations of various aspecis are possible. Accordingly, the described aspecis are
ittended o embrace all such glterations, modifications and variations that fall within the
sparit and scope of the appended claims. Furthermore, 1o the extent that the term
“includes” 18 used 1n either the detalded description or the claims, such term 15 intended
0 be inclustve in a manner sanilar to the term “comprismg™ as “comprising™ is

iterpreted when emploved as a transitional word in a clain.
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WHAT IS CLAIMED IS:

1. A method of wireless communication, comprising:
- receiving information regarding access terminal capabilities; and
multiplexing localized and distributed transmissions in a communication to the access
terminal on a downlink channel, the multiplexing performed as a function of the capabilities,
wherein distributed allocation is performed as needed amongst subcarriers within
localized subbands and wherein the multiplexing scheme facilitates optimized frequency

diversity by notifying scheduled users of their respective sub-carrier allocation.

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

conditions on the downlink channel.
3. The method of claim 1, wherein the multiplexing is a function of subscriber data.

4, The method of claim 1, wherein the multiplexing is a function of a ratio of high speed

versus low speed users.
5. The method of claim 1, wherein the multiplexing is a function of subscriber data.

6. The method of claim 1, further comprising signaling the scheduled users of a portion of

resources that have been allocated to distributed allocation users.

7. The method of claim 1, wherein the number of localized subbands that make up a

frequency band remains constant, regardless of the number of distributed allocations that are

present.

8. The method of claim 1, wherein multiplexing is based on reducing number of

subcarriers as distributed allocation of resources increases.



CA 02635741 2012-02-28

19
0. The method of claim 1, wherein multiplexing is based on reducing a number of

localized subbands in a whole frequency band.

10.  The method of claim 9, wherein as distribution allocation of resources increases, the

number of localized subbands decreases while number of subcarriers within localized subbands

is preserved and remains within a certain range.

11.  The method of claim 9, further comprising conveying information about boundaries ot

the localized subbands and spacing between distributed subcarriers to scheduled users.

12.  The method of claim 11, wherein specific resource allocation is signaled on respective
control channels of each scheduled user and include a subband identification, a starting point

and spacing for distributed users, or starting point and number of tones for localized users.

13.  The method of claim 12, further comprising 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.

14.  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 subbands.

15. The method of claim 14, wherein one or more localized subbands is distributed so as to

lower a number of subbands for which uplink quality feedback is needed.

16.  The method of claim 15, wherein specific resource allocation is signaled on a control

channel of respective scheduled users.

17. The method of claim 16, wherein distributed allocations are not uniformly distributed

over the localized subbands.
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18.  The method of claim 17, 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

resources.

19.  The method of claim 18, wherein the multiplexing provides for a frequency span of the

localized subbands to remain constant.

20.  The method of claim 1, wherein when distributed allocations are significant, the number
of localized subbands is lowered to facilitate achieving channel quality overhead reduction

during uplink.

21.  The method of claim 20, wherein if bandwidth overhead reduction is desired to be
achieved rather than power reduction, extra three bits can be employed to improve granularity

of channel quality feedback.

22.  An apparatus, comprising:

a memory for storing information;

a processor that executes instructions; and

an optimization component that receives information regarding access terminal
capabilities, and multiplexes localized and distributed transmissions in a communication to the
access terminal on a downlink channel; the multiplexing performed as a function of the
capabilities,

wherein distributed allocation is performed as needed amongst subcarriers within
localized subbands and wherein the multiplexing scheme facilitates optimized frequency

diversity by notifying scheduled users of their respective sub-carrier allocation.

23.  The apparatus of claim 22, wherein the optimization component performs the

multiplexing as a function of an estimate of conditions on the downlink channel.
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24.  The apparatus of claim 22, wherein the optimization component performs the
multiplexing as a function of subscriber data.
25.  The apparatus of claim 22, wherein the optimization component performs the

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

26.  The apparatus of claim 22, wherein the optimization component performs the

multiplexing as a tunction of reducing a number of localized subbands in a whole frequency

band.

27. A non-transitory computer readable medium having stored thereon computer executable
instructions for performing the following acts:

recelving information regarding access terminal capabilities; and

multiplexing localized and distributed transmissions in a communication to the access
terminal on a downlink channel, the multiplexing performed as a function of the capabilities,

wherein distributed allocation 1s performed as needed amongst subcarriers within
localized subbands and wherein the multiplexing scheme facilitates optimized frequency

diversity by notifying scheduled users of their respective sub-carrier allocation.

28.  The non-transitory computer readable medium of claim 27, having stored thereon

instructions for multiplexing as a function of an estimate of conditions on the downlink

channel.

29.  The non-transitory computer readable medium of claim 27, having stored thereon

instructions for multiplexing as a function of subscriber data.

30.  The non-transitory computer readable medium of claim 27, having stored thereon

instructions for multiplexing as a function of ratio of high speed versus low speed users.
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31.  The non-transitory computer readable medium of claim 27, having stored thereon

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

distributed allocation users.

32.  The non-transitory computer readable medium of claim 27, having stored thereon

instructions for multiplexing as a function of reducing number of subcarriers as distributed

allocation of resources increases.

33.  The non-transitory computer readable medium of claim 27, having stored thereon

instructions for multiplexing based on reducing a number of localized subbands in a whole

frequency band.

34.  The non-transitory computer readable medium of claim 27, having stored thereon
instructions for conveying information about boundaries of the localized subbands and spacing

between distributed subcarriers to scheduled users.

35.  The non-transitory computer readable medium of claim 34, 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.

36. A processor having stored thereon computer executable instructions for performing the
following acts:

receiving information regarding access terminal capabilities; and

multiplexing localized and distributed transmissions in a communication to the access
terminal on a downlink channel, the multiplexing performed as a function of the capabilities,

wherein distributed allocation is performed as needed amongst subcarriers within
localized subbands and wherein the multiplexing scheme facilitates optimized frequency

diversity by notifying scheduled users of their respective sub-carrier allocation.
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37.  The processor of claim 36, having stored thereon instructions for multiplexing as a

function of an estimate of conditions on the downlink channel.

38.  The processor of claim 36, having stored thereon instructions for multiplexing as a

function of subscriber data.

39.  The processor of ¢claim 36, having stored thereon instructions for multiplexing as a

function of ratio of high speed versus low speed users.

40.  The processor of claim 36, having stored thereon instructions for multiplexing as a

function of subscriber data.

41.  The processor of claim 36, having stored thereon instructions for signaling scheduled

users of a portion of resources that have been allocated to distributed allocation users.

42.  The processor of claim 36, having stored thereon instructions for multiplexing as a

function of reducing number of subcarriers as distributed allocation of resources increases.

43.  The processor of claim 36, having stored thereon instructions for multiplexing based on

reducing a number of localized subbands in a whole frequency band.

44.  The processor of claim 36, having stored thereon instructions for conveying information
about boundaries of the localized subbands and spacing between distributed subcarriers to

scheduled users.

45.  The processor of claim 44, 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 ot an

associated control channel.
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46.  An apparatus, comprising:

means for receiving information regarding access terminal capabilities; and

means for multiplexing localized and distributed transmissions in a communication to
the access terminal on a downlink channel, the multiplexing performed as a function of the
capabilities,

wherein distributed allocation is performed as needed amongst subcarriers within
localized subbands and wherein the muitiplexing scheme facilitates optimized frequency

diversity by notifying scheduled users of their respective sub-carrier allocation.

47. A method of communicating on a downlink channel in a wireless communication
system, comprising:

receiving information regarding high speed capabilities and low speed capabilities of a
plurality of access terminals in the wireless communication system; and

optimizing the downlink channel by multiplexing localized transmissions to one or more
of the plurality of access terminals associated with the low speed capabilities and distributed
transmissions to one or more others of the plurality of access terminals associated with high
- speed capabilities in a communication to the plurality of access terminals on the downlink
channel, the multiplexing changing as the number of the plurality of access terminals associated
with the high speed capabilities increases,

wherein distributed allocation is performed as needed amongst subcarriers within
localized subbands and wherein the multiplexing scheme facilitates optimized frequency

diversity by notifying scheduled users of their respective sub-carrier allocation.

48.  The method of claim 47, wherein the multiplexing includes allocating fixed subbands in
the downlink channel, the fixed subbands including subcarriers, and allocating at least one of

the fixed subbands for the distributed transmissions.
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