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General ly, wirel ess nul t(BACKGROEND communi cati on
fysteps, can si mul t aneously support conmmuni cation for
ﬁultipfe nobi | e devi ces. Each nobil e device can

[@OBLUNI cat Bhyvdlldwenerchites@heralf e witRbd @iémMvhidation, and more
transm ssions on forward and reverse links. The
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Typical wireless communication systems can be multiple-access systems capable of
supporting communication with multiple users by sharing available system resources
(e.g., bandwidth, transmit power). Examples of such multiple-access systems can
include code division multiple access (CDMA) systems, time division multiple access
(TDMA) systems, frequency division multiple access (FDMA) systems, orthogonal
frequency division multiple access (OFDMA) systems, and the like.

[0005] Generally, wireless multiple-access communication systems can
simultaneously support communication for multiple mobile devices. Each mobile
device can communicate with one or more base stations via transmissions on forward
and reverse links. The forward link (or downlink) refers to the communication link

from base stations to mobile devices, and the reverse link (or uplink) refers to the
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[(m@h}"de In various mobile communication systems (e.g., ultra mobile broadband
[UMB], third generation partnership project [3GPP] long term evolution [LTE — or just
LTE]), preambles or similar structures can similar information as described above, or
different information. For instance, a preamble in some systems can carry
synchronization or acquisition pilots to identify a remote transmitter and establish
timing for decoding functions. In addition, the preamble can carry control information
enabling a remote terminal to search for a cell at power-up, determine initial parameters
of a cell necessary for making handoff decisions, establishing communication with a
network, and demodulating non-control channels. Other functions can include

specifying formats of traffic channels for some wireless systems. Typically, a preamble
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del i neate the scope of any or all aspects. Its sole
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aspects in a sinplified fSlMﬂE@AENbrelude to the nore
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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.

[0011] The subject disclosure provides for virtual management of wireless

resources in a mobile communication environment. Access terminals (ATs) in the



[0011] The subject disclosure provides for virtua
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peer-to-peer link), wreless relays or repeaters, or
winchidingneillgintsonpuigingdd bytpitaMISAS mnltiple ohtan<M®si ionluding
§iﬁ§1% %tlﬂu? I?nultiple output (SIMO), or multiple input multiple output (MIMO)
communications. The multiple-antenna communication can be implemented by an AT
in conjunction with one or more other ATs (e.g., via a peer-to-peer link), wireless relays
or repeaters, or with a neighboring cell, for instance. Transmission or reception
parameters involved in associated with multiple-antenna communication (e.g., timing
parameters, transmit power parameters, decoding parameters, filtering parameters,

channel estimation parameters, and so on) can be provided by a base station employing

wireless conditions and traffic QoS requirements of nearby cells, as discussed above.
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paraneters, filtering paraneters, channel estinmation
paraneters, and so on) can be _provided by a base
station enploying wreless coAditions and traffic QS
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F%é‘ger nore, the nethod can conprise storing the
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WireRkE8&work; the apparatus is associated with a non-serving cell of the wireless
network, relative the AT. Additionally, the processing instructions can comprise means
for specifying the uplink communication assignment in a scheduling message.
Moreover, the apparatus can comprise means for initiating transmission of the
scheduling message to the AT or a cell serving the AT.

[0017] In yet other aspects, disclosed is at least one processor configured for

wireless communication in a wireless network. The processor(s) can comprise a first
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nmessage. Moreover, the apparatus can conprise neans
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fARE one processor that analyzes respective wireless signals of a serving base station
and of a non-serving wireless device within the wireless network. Furthermore, the
apparatus can comprise at least one antenna for sending and receiving wireless data, the
antenna(s) obtains a scheduling message comprising an uplink communication
assignment from the non-serving wireless device. In addition, the apparatus can
comprise a reporting module that facilitates AT-directed uplink scheduling for the

serving base station if the scheduling message corresponds to the serving base station.
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of the wireless network identified in the scheduling message.

[0024] 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
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virtual scheduling and multiple-antenna communication in heterogeneous networks.
[0036] Figs. 12 and 13 depict block diagrams for providing and facilitating,
respectively, virtual scheduling in heterogeneous networks.

[0037] Fig. 14 illustrates a block diagram of a sample apparatus for wireless
communications.

[0038] Fig. 15 depicts a block diagram of an example mobile communication

environment according to aspects of the subject disclosure.
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access network
communication environments.

[0042] As utilized in the subject disclosure, the term heterogeneous network
refers to a network of disparate types of base stations deployed within a common or
similar bandwidth. The disparate types of base stations can be categorized based on
different transmit powers, different association types, whether base stations are inter-
connected with a backhaul connection (e.g., a relay base station), or the like, or
combinations thereof. A typical macro base station that transmits up to 50 watts versus
a typical pico base station that transmits at 1 watt is an example of transmit power

disparity. Base stations having different association types can include general access
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micro-cell, pico-cell, femto-cell, ezc. Thus, a wireless AP serving the macro-cell can

typically transmit at higher power than an AP serving a micro-cell, pico-cell, or femto-

cell. For planned networks, APs are positioned an appropriate distance from each other
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by various owners, often with little or no know edge
communication (e.g., communication from the AT to the AP). On the forward link, an
AT can experience interference from neighboring APs in neighboring cells. For
instance, a signal received at an AT from a serving AP can be co-mingled with signals
received from the neighboring APs. Where the neighboring APs are higher power
transmitters (e.g., macro-cell APs) than the serving AP (e.g. a pico-cell AP), the forward

link interference can significantly deteriorate wireless communication for the AT.
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conditions (broadcast by an AP or calculated at an AT, respectively). In addition, the
information can comprise QoS commitments of various FL or RL data flows reported
by wireless nodes within or near the coverage area. In at least one aspect, the

information can further comprise mobility management information, such as an active

set of APs maintained by the AT.
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block (NAB) message (e.g., similar to a NAB employed in code division multiple
access [CDMA] networks). However, it should be appreciated that a transmission route
for the NAB or scheduling message need not be pre-established from source to target
prior to transmission. Rather, the scheduling message/NAB can be routed real-time to
one or more target nodes, by a receiving node or sequence of such nodes (e.g., ATs or

wireless repeaters within the coverage area) based on serving or interfering cell IDs

specified in the message, or based on an ID of one or more ATs targeted by the
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priorities, current interference |levels, QS
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Wrel ess transm ssion scheduling determ ned by the

conmon AP can be bundled into a scheduling nessage

that can provide uplink (or F@L‘b or downlink (or FL)

schedul i ng for APs and ATS in particul ar. coverage . .
B BB 10" ARETES B RECoTTNENCEE HEdET Ng Brsdiliged Bdhe subject

?&%ﬁ fidh & Qﬂ&ﬁ'c@eﬁmﬁ e@ B46 ?9 ﬁn&&stg d that ) RS ﬂﬂ)[fers to a general

requency, codes of a Wwireless si gnal
sqhadulalg nrcﬂsagemdbxmr@th eboverpaoysamii¢s, totverssisayly tmd € DMA NAB

ntenna co transmt power. ul.ation._ an
BBarn e sehaRhedsrt Ritbg ReSr b geRoesise OhiiEe AP rUIaah th
PARLS sciiadliA®@metiabe Bln AEAOWMR! 1htht i GORPRIRIM Al sBablé Thstances.
sone aspects of the subject disclosure, the scheduling

[wééhg ec a@nc@gfmeraé@i gheafd ek ba§@nvgimdreiﬁp npfiesckitlfinaBpear the

MBS s al m | ar t

RO R Sttty IhSerlhe® Aabhomn ERe e MR O vy e
sdranbAl Ab’eca@ RIS @bﬁﬁkhﬁﬁl&ﬁetv@ork&@ﬁ‘éﬁ@rﬁﬁﬂfémABlﬂé 6thEPAPs. In
the NAB or schedul i ng msssa%g need not

pther speeih|tha NAB ¢andinrevigr cethe@thes ﬁé’étovgrfh@rant (&TA) via one or
gwo?é“ﬁtﬁ 8%9’8@5%&5}9 EI% of NG ﬁl%%gé#a%é‘%g e tfr%g@

e routed rea O one or nor
baréicial wicradeckiiaus egireotden dics aucéklnp@ie&hdre thjt hac%l h)a"s

W rel ess repeaters within the coverage are based on
EtehiposF thraveirpe forigstarger In 9%1? g@@& AYPele tﬁ?}Nﬁﬁecan be

mg@d diPLct)as 86 AQN,iA1 uhgag}fm&gﬁ Qfor %ﬁﬁnﬁigﬁt&ﬁ‘ '59 %&QT or

by themessag or a conbi nation ereof. \Were t
foeformwdABng & mtAHsmeymgmetAtTe subj ect descri ption and

RSN °% o Egimen the b tha Nl BBt e Bis REPoG trgeted for

ﬁfé@meedmh@gesﬁdheiaemnf& cREGERRR™IB RN Y of @ tao SDVANAR 1BYF RIAP
re-established path routing prior to gransm ssi on of

Sehi‘élnBIABJh All't Aba g¢1:1mh1@ Ay pwr ddcode Hiedv Brig deteseiagevhether the

rnrelssta%?1 1§s ééteg?%gffggﬁlecﬂl%&tgl%gg %ztr aﬁ Iea)gluclthhA lé%ﬁtéa%?aghze the message and
fonwarteNARtoddesvitigt AW n or near the coverage area
served by the common AP. I n one aspect of the subject

tOSE] osur eIn atheastenfisACARDe Bi¢iRieRs I bl can IBERERHAEFOmmon AP of
DeR.YBF FL%?%K@L tﬁ&% L anﬂ]%%lﬁﬂ%ett\go&t aﬂggmﬁgﬁ‘t sta!tﬁ]s A@A@Ymessage

aspects, e routed to e ot her
nsteorlt dsigaimen( Odkption @ Ahehamehor @esdge, or theilikel 868 NAS/NAI

relays in or near the cover area. QTA routi a
PSR €41 b8 B AdO dhe CRRHGR AP wﬁheﬁql%ﬁf ol ghgncls, such as
EXh&nowRid @B@ﬁt §AICRE dRafle %Jﬁue@@ﬁlﬁ(ﬂ @ah¥&! o SHRR4r control

t hr oughpu for 1nstance. still ot her ‘aspects, the
dBnela rAltmnattwakys thietN A8 netissage tchiy b subamttéd tovtha cammondeR v a

yvbrre%é.‘gra: gs? t18na | g%g;g]gl t iyﬁtﬁe b%gltng-erAfA;lrﬂd s(.{{bnfit?erd over a backhaul
connection. In other aspects, the AT can employ the NAS/NAI channel or message to
forward a NAB to a serving AP. Alternatively, or in addition, the AT can employ the
NAS/NAI channel or message to forward the NAB to a neighboring cell, for instance
where the NAB specifies an ID of the neighboring cell or an AT served by the
neighboring cell.

[0056] According to further aspects of the subject disclosure, the NAB can

comprise an ID of an interfering AP(s) or interfering AT(s), on FL or RL channels,
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available through such centralized scheduling.

[0058] Referring now to the figures, Fig. 1 illustrates a block diagram of an
example system 100 that provides virtual scheduling for wireless communications.
System 100 comprises at least one serving cell AT 102 served by a serving cell AP 104.
The AT 102 can monitor wireless transmissions of nearby APs (104, 106, 110) of the
system 100 and provide interference-related information to a common base station (106)
to facilitate the virtual scheduling. In particular, where system 100 comprises one or

more APs unknown or unreliably known to the common base station, the interference-



wirel ess conditions. [0057] In at |east one additional
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[0061] Upon receiving the cell reporting message 108, the macro overlay AP
106 can store the report 108 in memory 114, and employ a set of communication
processors 112 to decode the report 108. Information pertaining to cell wireless
conditions is extracted and stored in memory 114. Memory 114 can be, for instance, a
database for managing current wireless conditions, as well as changes in such conditions
over time. Furthermore, the database (114) can facilitate statistical analysis based on

the stored wireless information, to estimate future conditions based on various dynamic
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[0065] In at least some aspects, the NAB 116 can include priority information
for one or more resource or transmission power instructions determined by the macro
cell AP 106. Based on the priority information, a recipient node (102, 104, 110) can
determine whether to obey, modify or ignore the instructions. Such a determination can
be based on whether priority collisions occur with existing traffic involving the recipient

node (102, 104, 110), for instance, current wireless conditions, or the like.



macro cell, submtted by the APs 104, 110 (e.g.,
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102), or obtained by another suitable nmethod. [0063]
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di agram of an exanpl e system 2
ﬂ"h@A{I‘ is tZQiZ X6 are configured to extract the resource or transrmssmn strength

information from the control channels and bundle such information in respective cell
reporting messages 212, 214. Such messages provide wireless channel conditions for
the serving cell and neighboring cell, respectively.

[0069] The reporting messages 212, 214 are transmitted to the macro cell 210 on
RL wireless resources (e.g., ACK, CQI, ARQ, HARQ, or like channels). The macro
cell 210 can decode the respective reports 212, 214 and save the information pertaining
to current wireless conditions of the respective cells 204, 208. Accordingly, the macro

cell 210 can obtain information pertaining to femto cells that otherwise might not be



OTA determ nation of wireless conditions for a

het er ogeneous AP networ k. System 200 conprises an AT
wWQemmdasid n a serving cell (204) of the AP netMI/KS20091032287

an AT 206 within a neighboring cell (208) of the

network. In addition, the network conprises a nacro
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neighboring cell, for instance.

[0072] In addition to AT and base station 1D, the NAB 304 can specify an ID of
one or more interfering nodes, and traffic priority of such nodes. The NAB 304 can
further specify particular control or traffic channel resources to be employed by AT 306,
its serving base station (302), or the interfering nodes. Accordingly, AT 306 can
identify suitable resources or strength for its own transmissions, based on such data. In

at least one aspect, the determination is made with respect to priority levels specified



Li kewi se, the macro cell 210 can direct the respective
APs to enploy different sets of resources for FL

WO e@pA9Essxsi ons, to reduce interference on the HT/US2009/032287
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various information. An ID of the AT 306 can be
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traffic channel resources to be enpl oyed by AT 306,
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such as a base station 404. In some aspects, base station 404 comprises a single antenna
(for MISO or SIMO communication), whereas in other aspects, base station 404
comprises multiple antennas (for MIMO communication).

[0075] As depicted, the multi-antenna arrangement 402 can comprise various
types of wireless devices 408 A-408D. For instance, the devices 408 A-408D can
comprise a serving AT 408A within a cell of a serving AP 408B (e.g., a macro, micro,

pico or femto AP). Additionally, the devices can comprise one or more wireless relays
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[0077] The respective devices 408A-408D can thus receive or extract
parameters governing their respective multiple-antenna transmissions/receptions. By
employing the parameters, the devices 408A-408D can transmit on like frequencies to
implement a multi-antenna uplink 410 with base station 404. Alternatively, or in
addition, the devices 408A-408D can receive multi-antenna downlink 412

transmissions, decode and distribute the transmissions to achieve beamforming gain.
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Piocessoad idtelggnerate 4 MAB message for the ATs 504 or wireless network nodes
serving the ATs 504. The NAB message can provide resource scheduling, transmission
power levels, or mobility management directions calculated by the processor 514 based
on network conditions (534) reported by the ATs 504 or obtained from a network
database 530. Additionally, the scheduling, power levels or mobility management can
be configured to achieve optimal interference reduction for heterogencous APs

neighboring the base station 502. The NAB message can be submitted to the ATs 504

via broadcast or unicast messaging, or can be submitted to neighboring nodes of the
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& responds with wireless signals on the reverse link channel or forward link channel,
respectively. In addition, AT 602 can comprise instructions stored in memory 614 for
monitoring control channels of multiple network access points, and reporting wireless
condition information to macro base station (604), as described herein.

[0083] AT 602 includes at least one antenna 606 (e.g., a wireless
transmission/reception interface or group of such interfaces comprising an input/output

interface) that receives a signal and receiver(s) 608, which performs typical actions
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ke Bamogs PO B P bET R Eiaben T it ion #Ppiged fom
received wireless signals by processing circuit 612 into a cell reporting message.
Additionally, the reporting module can initiate transmission of the cell reporting
message to remote transceiver 604. Additionally, AT 602 can comprise a mobility
module 618 that maintains an active set of network APs (604) for mobility management
determinations. Alternatively, or in addition, mobility module 618 can analyze pilot
report signals of a serving base station (604) and neighboring base stations (not

depicted) to determine optimal serving cells in conjunction with handoff determinations.
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2184 B NEplefeMBY as components communicatively coupled to other components
rather than included within parent components. Additionally, it should be noted that
one or more components could be combined into a single component providing
aggregate functionality. For instance, reporting module 616 can include mobility
module 618, or vice versa, to facilitate wireless channel reporting and mobility

management reporting by way of a single component. The components can also interact



received wireless signals by processing circuit 612
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the subject disclosure. At 702, method 700 can initiate a set of processors for
generating a NAB for conveying wireless communication assignments. The NAB can
be directed toward downlink traffic (e.g., for an AP of a wireless network) or uplink
traffic (e.g., for an AT of the wireless network), or both. Additionally, for downlink
communication, the communication assignments can be directed toward any cell of the

wireless network, any cell excluding cells directly served by a central scheduling

apparatus (e.g., an overlay macro base station), or can be restricted to a non-serving cell,



could include AT 602, base station 502, database 530,
and nulti-antenna arrangenent 402, or a different
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reporting by remote terminals. At 802, method 800 can receive an uplink transmission

Phalits

from an AT. At 804, method 800 can initiate a set of processors to generate a NAB
message (a scheduling message) for the AT, to facilitate interference mitigation,
mobility management, or multiple-antenna communication for the AT, or the like.
[0094] At 806, method 800 can extract OTA scheduling information from the
uplink transmission. At 808, method 800 can determine interference caused to the AT

by neighboring traffic, or caused by the AT to such traffic. At 810, method 800 can
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oode. aspect, the extracted information optionally
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net wo
the AT. At 918, method 900 can include the interference scheduling in the NAB

message. At 920, method 900 can broadcast the NAB message to the AT and additional
wireless node, unicast the NAB message to the AT, or submit the NAB message to the
cell serving the AT over a wired or wireless backhaul network.

[0098] Fig. 10 depicts a flowchart of an example methodology 1000 for
facilitating virtual scheduling of wireless communications according to further aspects

of the subject disclosure. At 1002, method 1000 can employ a set of processors to
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e interference ¢
%ntter?%%ﬂc/ggrbaqq%%? %Ihebogﬁiﬂ]%glu{a? tn cell urrggﬁ rsegodlr%%/sc?ﬁ%uq% for the
E&l(@uﬁbnsfrﬂlglﬁcfw& Jevdl oBEKfic mqﬁ tl%)&llc@r@egosaﬁtnnmﬁeram ¢br such
network radi o frequency data fromthe_ transm ssion. At
Baffic flasesnBwbBun measecent nferneation (¢.£- pBotsignst epper&Reef an
PRS00 Eah S RETT o bRy By st bt Ardwithin a cel)
omnd entbEAPROEsUmhtoaten traffic fl ows of t he AT and
nei 8hbori ng wrel ess no%gs based on the interference,

AL heduPt AG- Brediadat008 sap priesnally sphmit dhpgigpartingmessage to a
§111§P0 yaet hieghBH8v ﬁ{é \@Hﬁ@geactz&g tt&@hfa@foaéo cra ehrdukidyireless

in a NAB nessage f e AT. A od 800 can
s@woik. yAahog Dmfhoti HQO(NFamlrecavc eNAR ercssagg comprifilg wmreless

the NAB ness t hod,,8 can .uni ca St .t
SOETHRCL e B8 CoRELTY T el e ¥ e AR RS g NAB
AMag@cH J&&brﬁé uplifietSasuRRekNPAkichRNR! dowRink R8mmunication
serV| ng cell, to facilitate the reduced i nterference.

poEesients; g bagh,| Aiddglpndtm éheaNABmml’@arg@n@ﬁteé angé f(&lﬁﬁbﬁllﬁed by a
pen \él It ldlal SCh ase star%l%n of the

%enaraf)zea][ scg%du?er dle h111 {he 1re gslgtneenv;f1 % I Ak

hfﬁ%&ﬁ@@ﬁﬂ@ﬂd} Sanﬁ%aﬁ YS \t@g&ed Aw DD dny MBQQGH@@tMreless network,
recei ve an ink transm ssion froman AT. At

FRlls el sapE @aﬁhe icpteqlized schedeler, of clsdusingst },eaﬁtdme AT that does
A5aLakk c%m%gn% gl%r | Pdn Jd8Se Hbbjt n&]&r@.gm : %g%jwﬁ% the

can extract ng 1 nformati
tafrmahmmmdulertdmesiﬁmsememelqast&malAT)ng i nterference
A

tions for the AT. At 908, nethod 90Q can

B} ne Ui pedieonibe e %“c}ﬁﬁcgﬁl‘@d%ﬁg\mﬁ message can
n%g'ru 'n%tv%}k%‘s‘&ﬁre‘%%ﬁ@ﬁ'ﬁhﬁ%t&a%‘rnls%% ohet &%dﬁﬁfghtrafﬁc flow

nication i s avail to the fromthe uplnk
pmmtsnmrsmolmhty HOG@6inent d@tﬁonﬂmtdw(ﬂecglﬁzothp mpeceebksc tsation.
gglgltlonaﬁm the s%lledu?i?ltg o leecqcpomgn gp%lonalny be determined based on
information submitted to the macro cell. At 1010, method 1000 can store the NAB
message in memory for implementation of the scheduling information provided by the
message. For instance, based on the information, specified RL traffic resources can be
employed, a specified transmit power can be utilized, or mobility management decisions
can be implemented. Because the scheduling can be calculated from information

pertaining to multiple cells in the AP network, improved interference can result from

such implementation, even in a semi or unplanned network environment.



is available for the AT; otherw se, nethod 900
proceeds to 916. At 912, nethod 900 can cal cul ate

WO e@peLsiye paraneters for the mul tipl e-ant ennBCT/US2009/032287
communi cation for the AT and at | east one additional
wi rel ess node. At 914, method 900 can include the
paraneters in the NAB msssage3.0 Furthernore, the

0SS L GBETTR g DB e Si  B b o

Yr?ﬁ{ltﬁ%tﬁgle{i’ﬂﬁﬁ intbFORde M4 i%%ve%ﬁ@%ﬁ@% %ﬁ@legsado‘ﬁﬂiél%%i’@ations.

nterference scheduling he AT. At
Aef hgt n8f®dcdifOicac nwdeot ¢omtriohsiendlepemughtecing doddsnpoints to a

t he NAB nessage. At 920, nethod 900 can broadcasi the.
Nh{%leﬁ%’%f‘é‘é@é‘ A8 isilirhr s pama Ly Eronen -%S%ché%f figha s3¥ing cel
Hnink@&tink R611,NAB A RSB lsuitibhe AT 100 MR f00tdag idABfy
nmessage to the cell serving the AT over a wired or

witerédirenps ob QoRivhatd freratthoedatrof e9ds. £t §l061 octheyi 108 can bundle the
flowchart ap.exanpl e nmet hodol ogy 1000 f
e o s LR R Pl 1108, method 1100

EAMILE € ANAT Encaag O iricBigbns O tdf tHE hbiefo @sinepdrsin@nchdige. At 1110,
subj ect disclosure. At 1002, nethod 1000 can enploy a

gethodsl 109 sreddeiming wheihryhe NAB gicawge & Grested topn AT receiving
Hl'e%é%%d oY 19k d%?ehh@aﬁé é‘ad%é $&P3n %{etﬁ@{ S0 Ff h@ & eiving AT or
] eC e ess

aspec of the su I scl osur e, WTe
aeibDvof theissrvingedlds oganied wsthivethaN AB niassdgar t her aspect s

f th bj di scl , | of th .
flonbFEss " ohg Thi% nicehod Hoficnd procfisinioe! 147 e NAT pssgee is not
é‘{‘rec%&%wh%&@i@%@@ﬁ?mﬁ&%ﬁ&%&ﬁ@@h 10b &Rkl RE1118. At 1114,

processors to bundle at | east one parareter into a
oethiodrlé PO can wigntifysisat) A T TngetbdibthedN pBmaasedger Agdn 16, method

t i f for .at | t foth .
b e UEOYRE OB a0 BT SE 8 e i fgprpgpion o the
E1E REE4HaN B8Ol redotiARS BAd bdP@NBLd! B¥eirarfnidsicRf thite ATTOMS pedr-to-peer
the cell(s) or QS commtnents for such traffic flows,

ehinuhicytionaissgyeerseen ba s hirmstingead. eMgthod pil 0 endsiafiamforwarding
{he%gjgﬁ, eAS\Pas eof an active set), or transmt diversity

LI OP et 1 o pertaining to a set of ATs within a

Bl D4]s) . oAt &l B imetiodAR90@hn Sarcardchk NAB Q300ko e serving cell

1006, nethod 1000 can optionally submt the reporting
mseaialgd vith the Fagevin2oAt e A 1420 arcthrdbli0diqap dapads|tes N AB and

0 ' -
REGEI My TG ARERERRS B PRz nelidg 0 Ehfifiormine whether o
oessagefconnpsdhsdmghguipeelied svithonthn NAB icssngs haeetlidtileegt in part
configured for a cell of the wireless network. The B
%ﬂ@@%@% njrl&%%?mg%at@ﬂ}lc?ﬂ Eu‘@&ﬁ%ﬁ hred engr e @aﬁﬁ#ﬁfwﬁows of
%%‘Q’E‘éellﬂh%%lq y', 3HhGalcb Ot 3354 FARS $100%an %fd)f%ment scheduling

Addi tion the NAB can be generated and transmtte

kpecied by the NAB message, subject to or modified based on the priority. At 1126,
method 1100 can optionally decode and implement parameters specified in the NAB
message for multiple-antenna communication. The implementation can be based on
identifying such parameters associated with an ID of the receiving AT. Additionally,
the implementation can be subject to availability of a suitable other wireless node to
participate in the multiple-antenna communication, as described herein.

[00105] Figs. 12 and 13 depict block diagrams of example systems 1200, 1300
for employing and facilitating, respectively, virtual scheduling in heterogencous AP

networks according to aspects of the subject disclosure. For example, systems 1200 and



centralized scheduler within the wirel ess network
(e.g., the macro base station of the wreless

wmeiono9dsy3 and can be targeted toward any sui tedi/ESmed/032287
of the wireless network, cells not served by the
centralized scheduler, or cells having at | east one AT
t hat does not have the centralli zed schedul er |n an

active lity set a.cell inwhich't
£t qaam:sz até%%éa%ﬂlé‘iy ar%égl Wtrel%@r%l%%m?%@gtnem‘fgkm/or

{Vgg&lodlﬂraﬂsﬁuﬁé}@ﬁc@g'so@ﬁé& BsekhfioR %b@s%@ogﬁ %Elot%htﬁﬁal B8onal
NAB nessage can conpri sé network resource schedulin
torapgen ®spled wtwemobdhmtkrfaca gardt oatht like f Itatogyei apprdc;@,ted that

or nDb' it enment dlrectl | cul a t.h
i T R TRl S oo s B BlhcRy gV h can be
ﬁin'éﬁ@ﬁa'l Gfb%k&:ﬁiﬁt &BFds&ﬁ%ﬁdﬁmﬁ?nﬂﬁElﬁéﬂ%@ 8? %?&%Qso? Noftware, or
informati on submtted to the nmacro cel
qnnhodumobgeeﬁh%sﬂmeWth NAB nessage in nenory for
nenta on he schedul in tion oVi
R e asidin Tea) & GFIRRY . Buld AR} bRl KR8
hﬁﬁ@gmrlc@ﬂveyslpéewiré1b@%oﬁhnﬁﬂlaétfohqn§tﬁ&ﬁ@ﬁsqaﬁ of@dr A6re wircless
| oyed, a specified transmt power can be utilized,
@@ i it MIEOJES prEQTARM RS AOTHRIBTTONEEEL. ke WABimgspaaeean b fransmitted
e e
{% sffugfrﬂf}g efsgtﬁrﬁclﬁﬁ%&ﬂr% 15n}8acfc§£‘c &%Pfc@%tgcﬁlé e§ c%afn(e‘fﬁor inggance.
Aﬁbmtlkely,l arpn ad/dadoﬂl nhceNMr easegean beastbinitfadamoseiohmore such
| enent at.i on, ninasem or unp ann%d net wor k

% ww@qﬁecaf@o\m OTPW5616¥1C°PP?CG1§PT%‘P &s 3 bpgkbln Ap porge
e@t§ QHPN%EET?MIBE‘RHQ géfw&ﬂtﬁ&ﬁnﬂﬁuﬁ@@ddn‘ atsﬁgﬁnﬂgntﬁ QQ&B}&.Q in other
terference and i nproved roughput in rel ess
@&pﬁctﬂ rthe hItAEbw ingiudd aplnk mrhmdcaﬂtm&smgmnmumldrbnth uplink and
ont.t nals f nei access oints to
A andesSisdiRes i Maplnrin s TR G hREeor eunguafa nodes in
ch@l%f@%@ﬁbl%&se&n\mlﬁﬁlc@ao%%‘éir@ﬂn@tﬁ' ¢elRheigRb&id dgesrfﬂsﬁgl 1200, or
cell, and a macro base station. At 1104, netho

@fdh ih sdirehi sygtemnt290fienetricerang B edatad [dasiomet B deesrat ve

t hod 100 can bundl e the
gﬁ er#éygﬁé@i%pviggﬁgl ‘'nto a macro cell reporting

[oBd07ge. ASyslérﬂSZO(DTEzIIﬁCdﬂhtildLﬁﬂy optiorafl¢ @birise NAMBdule 1204 for
nmessage in response to the macro cell reporting
preEastng schadulngripformation pertaimog énerlld of Ererfionunyietioa environment

h‘gl% M@elggcﬁﬁe@g&ttfaﬁsﬂisgﬁﬁ.t %grtltcﬁlagg, tﬁgs u ﬁ%ﬁﬁ}/d%et hgﬁalg rt]o at least

nmessage eterm nation can
biid mﬁtrﬂchael acese AP, I’Tl@le/éftrmtedisbhleﬂlllﬁfg 1hfwnm&mwéa1goeq&bbidé$to a

0 ngg%gg%tsg]léq%u%p%g ink @t oix%%gklv%g q:;l'§gt1‘] s r;lé*gssa%%iuiligg can be

' t T
550 .00 i e 4 5y o

trdtamﬂ dryreeeivedivenify tramlgpleehtdma tChmnNABatre]ssaag @0 foath. In one
16, th d, 1100 d.t
PR o e M0 R fredelT s g iEpiptormaton t

identify interference conditions within the cells, and nodes contributing to such

interference. Based on the identified interference, resource selection or reduced power
transmission can be employed for scheduling the wireless traffic to mitigate the
interference. Module 1206 can encode the scheduled uplink or downlink wireless traffic
into the NAB message generated by module 1202. A module 1208 for transmitting the
scheduled traffic can then forward the NAB message to a target wireless node, via

broadcast or unicast signaling, or to a neighboring cell via backhaul signaling.



cell, RL channel resources can be utilized. For
transm ssion to the AT, FL peer-to-peer conmrunication

WO e®onysexs can be utilized instead. Method 110PCEDMR09/032287
after forwardi ng the NAB nessage. [00104] At 1118,
met hod 1100 can forward the NAB nessage to the serving
cell associated with the recel¥i ng AT. At 1120, nethod
1100 can decode the NAB and identif riority
EOHIRK i ng PrsigmileV0 ggn compyise gep i@@dg&‘é??c&’é?@fﬁﬁlﬁ@mrmg

!\Abe%ﬂa@éssﬁlg \xﬂ{%@é’ss s@h% (8LEB& kR aﬁ %Haﬁﬁ%i élg&hlsé RE G APs of a
sage, “base | eas part on the
petivork. t The ﬁlitnhalptbeAEs AN poise aacrvfng'APl,em iberfoasgd Pam aanacro
?&{g%l?l[g:ﬁ:[y(eogfb\,t a}sg_maf f Ie W\‘atkf %\é\’gor%é@%gg gfr.‘ieetﬁ%\é%cﬂl .chHFAa-lililfgoarpparatus fora
SE ISPt NSRSt nlch g

teanfo Eopsq saiwin) wdﬂ@sm@ywatemn#ﬂoé reen pptfmaélmompgse a rnodule 1304
?09 %lllnsgg%t Ileaﬁ{ on?ehcgngﬂ%e 2l ﬁ%ra{x%éeﬁ gglaélﬁ] | r?eg%gt ?1 ?0 a cell

e%@ﬂﬁﬂgﬁﬂés@@es UG IR LB £ hib daRSIG0b 2he tatiniihthe rﬂndsﬁag@fto the
e receiving AT, Additionally, the inplenentation can

B’@CT§L§B]”V@@ﬁ APo Aglgatianally.|the sysgm 4300 gangemerise pajodule 1308 for

1L RSP S gk D P 0l s

&30 ha edqﬂxb}Clhe NADB kneds@g t@figil 0dte exaradized Eryﬁ‘iceﬂ&agé’rﬁ@nt ina

1300 for .enmplo and facilitating, pect
vireleghenvaeReant: |Fﬁ’§thFﬁn‘H§t r%’@%‘ﬂ%‘&&ﬂ’%@ﬂ*‘i hisl334 and 1306, the
@&1@1%[1%&%&"19 n@9RESh Gt Odn BdEnpittREREd ind) ﬁ&&ega{ cBus Ee%ork

exanpl e, systens 1200 and1300 can resid | east

fzxanpmmg Waswistahibm deploymeite sEwbmhthmwoelessoretwertkwoaykhave limited or
(l%d Wlfthl n.a transmtter such as a node, base

lfrﬁ"i‘ HINFYMAQD. hoint, user terninal, personal

FUDE’DQF er cpuphgdepitds f& Hodkhdrémi Tl ref(ﬂﬁﬁle Gtém 1300 Hﬁ@ can
|

Is to be appreciated that systens 1200 and
ﬁasd@atamerqle@p cevennsdtiesadepedingliorgmicipspactohisdlossd detesy. On a
can be functi,ona L LSRLes
é\ﬂnc ﬁts ac,lc?%lpg %148% abtrangmctlri%%(élégto rpI‘O (s)sfotr%ﬁo rec%wes formats,

caue) inrtleorts dnreedul{tes @r symlf)(blfrﬁﬁ/}ﬁ} 23ffic[RRLAA]pré&yaésem
1200 can conprise a nodul e 1202 for roceSS| ng a NAB

redulaen noprbAbhdagisHEbals el & s¥Mbe latawt }4J receives and
1%%& SHERL RS m‘&&%oﬁ'ﬁ'ﬁdﬁﬂ {]@Iﬁxﬁ)om R ?&ﬁg&ofg%ah%f%zmbol& A

ess co nicatio onment. nessage
symbdi enddustanti420 echltipleseschataodgsloOiyinbali add pronges them to a

br oadcast .0 ontrol chan eI S, Lfg I nstance. .

msg}lﬁgrm%fe(ﬁm b Fieh trewni PHBo0uA %éaf@éngﬂl pailot

t rﬁ‘tgb? Mt §ghall 021008 Ao MRRE 8ﬁ6’t‘é?nf38@%§n Bk @etﬁ‘ cgﬁtﬂhﬁ)ﬁEIZ% each
or rel ess connecti on, as a

symlml pspett Ehe pike siaBols amn bottqeecy _deﬂlmmlmultlplexed (FDM),

(o:lghogonlalcfa etduglrfcya(ﬁws%n mu 1p1’exg\('1~I Fdlﬁ?l@[),l finé Ehjgflesrion multiplexed (TDM),

code division multiplexed (CDM), or a suitable combination thereof or of like

modulation and/or transmission techniques.

[00110] TMTR 1420 receives and converts the stream of symbols into one or

more analog signals and further conditions (e.g., amplifies, filters, and frequency

upconverts) the analog signals to generate a downlink signal suitable for transmission

over the wireless channel. The downlink signal is then transmitted through an antenna

1425 to the terminals. At terminal 1430, an antenna 1435 receives the downlink signal



aspects, the NAB can include uplink comunication
assi gnnents, or both uplink and downlink assi gnnents.
w@daonysmnl | y, the NAB can generat e assi gnnentBCT/U82009/032287
nodes in any cell of the wireless comrunication
environment, cells neighborigg%systen11200, or cells
in which system 1200 i s not erving cell (e.g., at
| e st one AT does, not have syste 12%3 i n_an act ive
s %éftcylveg oigRR7p agm%uﬂg% 14404 Rpesivgr upit 1440
I r rqﬁgﬁ, 4 [
2‘2*#28(81?. R R DB o BT LB fbived signal and
dxgmmmﬂreax)nélnomdmgtmh lreoittarhrsampbzsr Acwimbetl derpbduldor 1445

on rticul a nf or nat i on n
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@s?ffrﬁﬁ%heggﬁl%?&lﬂﬂ]ddﬁ%téﬂfﬂﬁ TR @ @e&ms la@reaﬁgiez%@oh& &Atimate
nodul e 1206 for scheduling uplink or downlink wreless

for alief dayynlinkdroge hengesson bt Wa pertﬁ@rmﬁaiatﬂﬂleammlaﬁon omshereeeived data

n‘tl)aogs: r?e % télﬂ:dgtéggr % F%Fln}agg) valec% &L%%s’tlm bl l Ithey transmitted data

SEhBdlP| endaptbeidpathe Aty hbal ¢stithatng as ® X @Jta BrocksyoP M55, which
optional exanple, the nodule 1206 can enploy the cel

derpdniateng ei nYBPokedcmnsk deingalaeicsyandiicesdes thsndaga symbol
&Qﬂ%ﬁés t '?ec‘ Wit s I’t}aflg 168 brh fic (ﬂ&gaqi eﬂfrlg?elcégﬁé H’ lgyﬁlb&%ehﬁ)dulator

erence sed on t
ﬂMSem‘deR)é rdae ,proe@surdes ﬁ;&ioeqﬂemmltm to ddyrecspogdy symbol
nsn133|on can | oyed for scheduling the

fxxo diatos d4H 3 ang T¢ d?ts’l nmqsg%{ﬂél?ﬂésneﬁ&l 1t é‘%ﬁ?és PBGhfiO8-
ﬂ(ﬁﬁ@l can e@ﬁQﬂ@u & §q"9@&i$ﬂ4’1\§%cé’sgbﬂ 60 ro&@é’@ ltﬂaﬁlfc (>1/ata and

mnreless trafflc into nessag e gener at ed
m@duiee dm@gmb(é\lsnﬂohylnd)olﬁ@ﬁufamr 1ﬂ651m~§mvb$ ampmuhiplexes the data
ffl can .t hen f B nes

|
S p S 0 1 Ervat i Berdorni o g e d Brgh i f S of syinbols. A

ﬁh&ﬂﬁ{téﬂ’lﬁnt 70t nBre BT GRR Hr Y s ke eAmPAGIRBYIL to gencrate an
gnal i ng. [ 00108] System 1300 can conprise a nodul &

npiuﬂc figra c,win@lutsrt@mmytedﬁm thopitenagdds po thg:@gge;Sﬁ gomt 1405
ﬁ%ﬁfctl aﬁg %E’%B m&nal Dy P?i%n%ggdaﬁ hea\z(}lteQCZPL 2 can ulrernents and

Caﬁﬂiﬁélluﬂefraq@eﬁby ha@lﬂg’mea}mnnmﬁsfdesdﬂwdhaeaf a macro
servi ng AP g , .associated with or. conprisin

A d2lal i zed §%&iﬂﬂlmrﬂg‘0§ptbﬁﬂﬁlﬂ%l‘s51g]éﬂl f@nwerl@m@é&gm is received by
AEL %EA 1439 tprb@e‘rg‘et Ht%rr%esgec‘ig&clhl’lt 1t4|:7§ ts Sf)t\ﬂnns%m§ges. A symbol

Interfering can co e afe ase st at
éﬂﬂodulamﬁMSy{) th&yprbeméﬁﬁ@ sampsiesaqmd pmaﬂdbs/recalmt pise sgmbols and

dul e, 1304 for dlin ast one contr Si
Ee‘ita avbel csiypatey, fqrﬁ?%wle% k% aff} JOSesa] #488@6%3?%%&16 data
Eﬁﬁﬁﬁgalmﬁe@meo&pme%@hc and waﬁsn%%%bg @e}m&ﬂa@nm tAtpp&cessor

nmessage to the nmacro serving AP. Additional
$494 mamfo138 Ohmnl oonptips foreanpaiive t@ﬁﬁ&lft@nsmm om tlng ualink.

&ﬁﬁgge? r|5|g% ugllnk or do I|n tra&@ "
el BOTSHIOuHE L hgesnegive
h@rpnkd k&t ef ﬁlﬁﬂtsﬁl%aha@ GyHek@fht! |pﬂoﬂ§iiBB§lﬁf‘§%ﬁt cah'beanterlaced.

[00113] Processors 1490 and 1450 direct (e.g., control, coordinate, manage, efc.)
operation at access point 1405 and terminal 1430, respectively. Respective processors
1490 and 1450 can be associated with memory units (not shown) that store program
codes and data. Processors 1490 and 1450 can also perform computations to derive

frequency and impulse response estimates for the uplink and downlink, respectively.



wi rel ess environnment. Furthernore, by enpl oying
opti onal nodul es 1304 and 1306, the centralized

wo ea@bhis43ranagenent can be inplenmented in a  PCT/US2009/032287
het er ogeneous network, conprising base station
depl oynents of which the wi re|l ess network may have
limted or unreliable informeatd on. [00109] Fig. 14
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gﬁf?$?m]4683%%%#ﬁgquency downconverts) the recelved

giog nsl an dth @5 illsastct heviend cbmanaitasbgfatent 05008 AL Multiple
npl es. mbol denodul at or 1445 denodul at es and

b%swta&egs (vPeS.sg il Y Eb(ep-| wirelaspritsenss Peigtsa apd pedieermusl 1520 (e.g.,
Pﬁh %@&nﬁeclan &3 UL R Qor&lﬁ}{%%l wite RAY! BbRTas n%et%%ss A BS (h5 10) is

recelives a Trequency response esti
gmmillyrd&ierdmnatmmha&&smmm&s Wl&r 1ﬂ16 tarmikdd and can also be called an

A 10 OGS Br HEURE (g (AR E s E el d Bh PREeS
E{/ﬁ&ﬁmcétg(??cr?g?i g ?égj‘g;;ga!ﬁéulara%%g IQP%)% 'élgeggorrtc?j%rggé &ea, 11r1]ustrated as
theerogholspb® af¢asan Fig \fiblabeldd ihﬁli’s) 1502bi mderI08avEbs teamd cell”
gaencroe 1o 5 E&% o(iir?tts %oéé/rggeoallrea depending on the context in which the term is
used. To improve system capacity, a BS geographic area/coverage area can be
partitioned into multiple smaller areas (e.g., three smaller areas, according to cell 1502a
in Fig. 15), 1504a, 1504b, and 1504c. Each smaller area (104a, 1504b, 1504¢) can be
served by a respective base transceiver subsystem (BTS). The term “sector” can refer to
a BTS or its coverage area depending on the context in which the term is used. For a

sectorized cell, the BTSs for all sectors of that cell are typically co-located within the

base station for the cell. The transmission techniques described herein can be used for a



estimates to recover the transmtted traffic data. The
processi ng by synbol denodul ator 1445 and RX data
wWpe@eesses 1455 is conplenentary to the procesBCTIUS1999/032287
synbol nodul ator 1415 and TX data processor 1410,
respectively, at access point_1405. [00111] On the
uplink, a TX data processor 1360 processes traffic
data and provi des data synbols. A_synbol nodul ator o
At paB spqteEzes gl inat ve ﬁ%&éssstqrﬁ@vﬂila{nasegwﬁ%cf eellyj Fgr simplicity,
B hotugyarel s ti?ﬁﬁfn%s@pe@ﬁ%l AhdrRibe, ARGB ¢ \éi%]éjﬁai(ﬁl” is used
streamof synbols. Atransmtter unit 1470 then
gacecagsfoandixpd sobers that sdrecsst seemmpoiveld gsrpfikked $tation that serves a
gﬁperate an uplink signal, which is transmtted by the
"enna 1435 to the access point 1405. Specifically,
fde 16! | NKTSIGRAL 1620 yifal BCRYPARD e oWbHdut BlesHEMD, and cach
requi renents and can include frequency hoppi ng
reowinahi Sbscaadedized or bodilpeleinrinalp 05201 04n adgo broeadled a mobile
AR i B uinkRSe dRlsknie REIgRl LI M b Rk, 1430 Bed hercin
ecel’\%&eﬂypflhe’aﬁ]ts%n A T2 25 0N pero esseag%y '
A&eehiMEr15a0ickn bdd Yiteles®BEAEd) aaIAbEhond, Sdrhsal digital assistant
denodul at or 1480 then processes the sanples and ) )
) deveirqless apadem grd.¢nd §9 abo Eécfaﬁ@an@angi@m gpmmunicate with

i mat ot I t r 4
B R Bl 108, P e BB e B RO PRI (B R L atany
pivad fiotnetiat Bhd dawndmktrtfeds toythd esminnaicatichdthk Rorprtieciess stations to
PRI P ST R D] oSy i 1 I trminals (0 the
tarmghs can transmit pilot concurrently on the
uplink on their respective assigned sets of pilot
H9dbAnds, Wier eentrhbzql drdtitestubh asgistsmtcontalfcrdé30 couples to base

vdigh, 316 hed B0 ESepUrATS: e SUEy 1 BBeFat s et
HCRR&PurBOBSY 1514Qan 3BABIdAtNRth dA3khotK@aPBEdded €L.¥., by way of a
Respecti ve processors 1490 and 1450 can be associ ated

wilneh opvittsleys baskhaul hatork kemmunicvrely cowmingtioyBaml Tldie Data

nd data. Praocessors 1490 and 1450 can al so.perform
BB 9T eTESA8 Rolofh lbnago ahe Meful BuRChilh R

Rshinabies nkartht hexiphrh dktaatd thka\wih b&lkupported by the forward link or
respectively.[00114] For a nultipl e-access system

the cgmmugesaipy/ay stapvAddiopychamminof trpfgwagd lak (e.g., control

E’I]bﬁ:n_lrn%lg l.cﬁ]:f)ee{rms 1 60 rﬁﬁlﬁﬂl% 'ycéesl‘s‘ ?gigl%rtB %Eé h%’:eg{]temlglal. Reverse

or such a system the subbands can be
Bhlad&d cammnmgicdiidii eanssticut fomiona lascesd teematahtongle or more access
estimati on techni ques can be used in cases where the
PPPBt subbands for each terninal span the entire

g@gmt i ng paNle (PasHL KR 658 @ianfne& of &%gﬁme& dgRFoss

h a pil ot  subband structure would be desirable to
olrhmunichtieememoymdntviéi08| inyactgdarsachith warmunaspectFh8ystem 1600

t echni ques descri bﬁg&ﬂ ein _can be | g{gl ement eEO b%ﬁ .
CAITGOGRAISF i, 67 et 5 s Lt Ont Rwets sl A Geasciosm tighreceive.
{rﬁi@nﬁﬂ?&ﬁe@g el Wpd EMREBMuS Rfati¥@EiBnal®to Gk @Rk BRd/bO one or

er eor.
more mobile devices 1604. As illustrated, ecach BS 1602 can provide communication
coverage for a particular geographic area, illustrated as four geographic areas, labeled
1606a, 1606b, 1606¢ and 1606d. Each BS 1602 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 (e.g., processors, modulators, multiplexers,

demodulators, demultiplexers, antennas, and so forth, see Fig. 5), as will be appreciated



For a hardware inplenmentation, which can be digital,

anal og, or both digital and anal og, the processing
waeioh®9assed for channel estimation can be i npl BOEHS®A9/032287

within one or nore application specific integrated

circuits (ASICs), digital signal processors (DSPs),

digital signal processing devittes ( DSPDs) ,

B L 5l DL G B s
&Q:Qtl g@bg@ %%ndﬂ&&é&ﬁ%%@&%rcﬁwlcgg hl%ﬁdl?ell@ (E)rﬁ@ﬁin% devices,
unlt desi to performthe functions descri
kvetrlhterradlos, goted ptyiinating sy stdney, DA s, Mid/dr angfothwaiseitable device for
| enent ati on ca be thro

BB L AR omac B 8D Oy a5l sierplayed in

Edp&iction videRsioLP8PHAS Usichibed REemah oy & fRARSe pAIVIAARg virtual

stored in menory unit and executed by the processors

dohgdulzngdn 24BErodeneaussyirdtesy. communidation eavieannzeni 1680k es sct forth
omuni cation system 1500 with multiple base stations

E%%ls) 1510 (e.g., wireless access points) and nultiple

[(mrl mpal s A3 20cd8. 6 subléts fiscIotab, tS te@@p “Bsmpinehi,Z e@@sﬂeﬁl ”
junction with one or nore aspects. A BS (1510)

@rlﬁf g the fikg atg lgftea@qdotﬁ refiato cenmRIiTTCAtE Spifh bither hardware,
I S A, L ) TSR A

porobingtés thomrot nﬁar&kamplecmmﬂakgeaﬁ be, taut paidt iliitedrto being, a
geogr aphi.c area or coverage area, .illustrated as thre
BRsesApHIRE gR éa@i@womagﬂoqessor» ahelieq) apsrssutablsgpthreag g

LR86on, IRodiBM dSREd, 'an&BPa Eﬁ%ﬁﬁtelt Ok EInGe thd leshcgn reside

coverage area dependi'ng on the context in whic
ethm a wouese,obr tHigad nfwmmlcsy sbhéameeapkaiah e lacaB&:d on one

AEREIDY GoGHaPT O BAIN g Fhophmage SRarLF IGHcgs Farher, thes
ﬁl%@ﬁ’lreﬁj EdiexicBute Eolm H+RRRA cb Eﬁeﬂreaag’ale nﬂe’é%vmjg&%‘l@us aqng
1504c. Each smaller area (104a, 1504b, 1504c) can be

siapofues ﬁyreé tln@@qm cHhovmoddesecan camenicats b§SbeS 95logmhor remote

erm"sector: can refer to
eV sy RR A B BpBRfion Ao lb Tl necsle s s Pl s e

&k fohsoris@enpoheit iRteBREhO Witk @dother &0mﬂdﬁ€nﬁﬁ$ﬁoéa® Gystdrh,
sectors of that cell are typically co-located wthin
tilﬁelbblé@siesygt?@t PioAeress nehuork sueh asttha Iterapisyith sthepsystems by way

E@f i) SA‘&S&%B&I@F lqgltﬁg&?é (Rﬁesl'bgt‘%gstgr% d?%}ﬁﬁ&?ﬁ%rem can be

ec orlze sassemvvl
warrsegﬁdoon aatplemtitsd byaddisonad Icompmr)entsl/momhes/sy@tehean order to
pt.i.on, nIess S eC|f|ed ot herw se,

cri
9%93%@ aehiyipathe Grigus pﬁ@ﬁe%“ﬁ@ai‘ pnfages, g, %wal%ai Aiithgreard
feako, S84 \é{‘:‘es'ndﬁl‘ 11%95&1% tlﬁspr&ﬁéé co%?igératlbffses%t frl 1h%rg1$e!?1‘¥igure as
serves a cell. [00116] Term nal S 1520 are typi cal
dilspeameckisthd b)ﬂ ghmltllld:chm tbyattem and each termi naI
E@%g(glc ?2 d bg %e)éﬁ%ggeo (Iarrlrgubs alspects ate H]es%lalt)ed ﬁesrg'lcr)l in %gnnecfcion with a
UT. A UT can also be called a system, a subscriber unit, a subscriber station, mobile
station, mobile, mobile communication device, mobile device, remote station, remote
terminal, access terminal (AT), user agent (UA), a user device, or user equipment (UE).
A subscriber station can be a cellular telephone, a cordless telephone, a Session

Initiation Protocol (SIP) phone, a wireless local loop (WLL) station, a personal digital

assistant (PDA), a handheld device having wireless connection capability, or other



station, user equipnent, a user device, or sone other

term nol ogy, as described herein. A termnal 1520 can
wheoog/ogsu| ess device, a cellular phone, a perBONEE2009/032287

digital assistant (PDA), a wireless nodemcard, and so

on. Each term nal 1520 can conmmuni cate with zero, one,

or multiple BSs 1510 on the ddhanl i nk (e.g., FL) and

uplink (e.g., RL) Et any. gi ven nonent.. The downli nk

P@F%ﬁsglgtdﬁV{Cﬁ &0 riP 4ty Sm%iﬁquré}ﬁn_th{én asm facilitating
Fhraleb Ot Bnibiont @it Eﬁjc%ssi vide uplink refers to
the communication link from e termnals to the base

H0d2llons. [rO@tklofimdre exemglent enahddrmedntartbdh funetensrdescrebed can be

system controller 1530 c |l es to base stations 1510 .
R BPR e BBl TR S T GHUF B o P e sy suitabe
E@hbidattinSthElcBH € dnplofRthic8Gh YofBvarBIfe hmbHofAdhn be stored on or
communi cate wi th one another as needed (e.g., by way
winsmitigd eer 98 o proheregngrekpaidr aede ao plcomputer-readable medium.
onmuni cativel v .coupl i,ng the BSs 1510) . fa o
CPmRutcr-tallc e nBgihan C?TP%‘%%%%?%‘ ¢ BELARd P T g ion
aegRSscl@hfbny Mediueh MECRSHItdtE thAndf oflh coOmpieAprobRen from one
maxi mum data rate that can be supported by the torward
Piagktogothee  dopiiar sxwdiagnashestwmphyagal mpdn that expbmigegssed by a
f ' . | .
Pimple, FALNR) Urblaiid B no SRTMG, SRRRRPYLe: SR edia can
tampaiseat AMRBON SEEPR OK, ) -R M ranvthice aptich dsR Btoagemagnetic
fromone access termnal to one or nor ac(gﬁ%z]dleoi nts, .
IGJSitPB‘]gelﬁirQFheiﬁlag%etMt‘?r%eu VICEE | BRATOTAres, AR gpory devices
AT coPd, ABE L WAGFSE € SorCRATTTA: GRldh AR (RIYT IRAS éaﬁﬁp ¢
| AcCor daﬁcgwwilth \?’aori ols aspects. System 1600 can o oo
dovimpd ipsaran eods inrthe rlSY 1dGARtIOM @rigtactruniore andltha can be
and/ or.sectors, that receive, transmt, repeat,.etc., . .
(e LAY 5 COMRTIAT c B0 BB GRS SSBVAS B RITe Lty v ghstee
Q¥CerObr GTRESABRI shBrcd @¥inGg @od B8 eabRS fibéid dpiiclc@bie dowigde Pair,
BS 1602 can provi de conmuni cation coverage for a
pigrtel subscaibeybayAPhi er wireass te¢hngkeiestsech asinfrened, radio, and
eogqr aphi,c eas, .| absgl 1606a 606b, 160 nd .
R R on et B Shsh PR R e B B R gt

fdkhdogiecRict ak infhadd) radi@ Giid edicrofia¢d atdnclufled idrthe definition of
conprise a plurality of conponents associated with

giegna) Diskatighdise pppscdhigrain degudessompag. discf(Ebelasesdisc, optical
. |t r r . )
RE i SOl OE, Ropry IRLHI Ry digg where g psually
aeproviukct dine naygpetéailat ehllydisssarepdotitideathtd optichBy atith.lasers.
bi | e .devi ces 1604 c e, for anpl.e, cellul ar
gﬁ@hg@}w%ﬁ& bl?ﬂYﬁéE?ﬁH aEP&ﬁél}cl SHENE S ARMY EEarrteT-
devimiesedfiandhel d conputing devices, satellite radios,

gl obal positioning systens, PDAs, and/or any other
H6i122bl e dEei ckarflwarcomprammntdionniye preessmg wliss garious illustrative

fa?ggcvs\fjlroléic%labqgéks,s%%tdﬁrens,1aI61 %ir(c:l?l S cpegcrfb%.aliﬁ) Xoergneict?on with the aspects
disclosed herein can be implemented or performed within one or more ASICs, DSPs,
DSPDs, PLDs, FPGAs, discrete gate or transistor logic, discrete hardware components,
general purpose processors, controllers, micro-controllers, microprocessors, other
electronic units designed to perform the functions described herein, or a combination
thereof. A general-purpose processor can be a microprocessor, but, in the alternative,
the processor can be any conventional processor, controller, microcontroller, or state

machine. A processor can also be implemented as a combination of computing devices,



conjunction with various aspects described herein in
order to facilitate providing virtual scheduling in a
whedoenggeneous W rel ess conmuni cati on envi r onneet/US2009/032287
(1600), as set forth herein. [00119] As used in the
subJ ect disclosure, the terns_"conponent," "system"
"nodul " and the like are int¥hded to refer to a

comput er-rel at ed entlty, eit her harad]\gaff sof t war e,

¢ 86 B\WwaPENaHoR Rk ISP G aficFRARER &SSO aefi el ifpplgmicroprocessors, one
5 ﬁﬁfécrﬁfé?o r@&géo% 1%3@95@6 Q/?th'acﬁ‘SIt H&E e&fan ﬁ{er syitable
exanpl e, nodul e can i's not Timted to bel ng,
aolliﬁg(llwewa PAulditiongllyrat agirope @E@BESOr gapC@TEESENg oamore modules

obj an.execut abl e, t hread of execu )
SRSt 1o Sa RS o mitip B leps R PtooangeseRberbpegein.
!3]93 CaMdr&S et @vaﬂbﬁshdsﬁec?!s OF REBES deNribcBherth & be
execution; and a nodul e can be |ocalized on one

shplementad s deethod, apparatiiss oy aigteed nipaufastie tsing @tﬂncmd e
S%o%%n\%rﬁ?nl G gF Y Slclri%lsl?erllr:lgrtetécl?lée}ra(%lies hl*en%%enqﬁeg%tgﬁs { /or A éﬁ'lsto a

ehathad d S BlpetitHne SesetibEd®th doRtERen withle MUiseﬁscfo%Bd herein can be
communi cate by way of | ocal or renpte processes such

@a@bwecbéléwlaaﬁ éérdwaf% iya sefEHAP MegulerrresHed by a REICess@atos in a
%flﬁﬁaéo B twd! aA&‘dJl{;I?JIﬁX‘Rgl ol a'qgﬁé‘c% thd QLR %Eﬁ(g% of 4 method

anot er corponen Sy St em 1di stri
syeﬂg@mlnncranaem@es& A le’aet oMRIdf agy Cblmhﬁlaﬁdi’tﬁoﬂ gat efcmelbs ot inktructions
ot her sterrs of the sig J&é Addi tiopally,
%ﬁﬁb"ﬁ F§e 1@@, focoggpélfeéﬁ%a leapsdien. viaicRican ban
b tod
n%éﬁ%%fl‘é‘%ﬁ%%ﬁ%%ﬂfe{%m PR ROl BAR, of manyfacture” as
amdlher/almg; ihteedadatoicoosmpesp e coBpuigoptogranadacardilelg éom any suitable
desgrlb d.with regard thereto, and are not

?‘?Iﬂﬁ“{t%rdrefl LLRIGENS eli%€ tonfigurations set forth in a

oved figunaditidaally, kile WErdaRREBFILALGSLRM RSN &KinkdERriifg as an
the art. [00120 urthernore, various aspects are

@P@@m& b@%ﬂamir @jiHustration. nﬁ@maispmt ol dasiga dgﬂ'crled bregnas
a sQ be cal crib

X d(ggn fary IS g no a?ce%sa}(lf'y R cgnsc‘[{ua i3 pre err%c{] qr advant%ge]ogs over other

£4pvad Bt d@sﬁgngn RA€her,GBe offRividdd desthplery i edteidR d3é pidséit.concepts in
renote termnal, access term nal (AT), user agent

t epjcrets fashion. dewsedin s applicatiogushg sesht “qrUm)inteaded to mean an
Coﬁ%{i{a '“g?f raﬁ%?%haﬁ In %951 Ge Aoeirhitlian, &l ?@Eﬁf&% oul?emse or clear

S one, ession Initi’ation ot oco
{rGmRon g & erﬂplwysr Aloeﬁ’ i$ otalded m)meérw.t@ ofshathatora] irglusive

oo LS e BSmstnark: £ Epakor & RN Sund B, then
@XQﬁfpﬂH}@%&SBn% squﬁ&i%ngepﬁ%ﬁﬁie fo?eg%lﬂﬁ nShA&S. WP&KMion, the

or sim’lar mechanismfacilitating Wreless
antigtens (o’ Catd ‘Gn” wi tdedan grivemdisatien delthe @ppeﬁldﬁilﬂal]msl shoulde

gé{ﬁg%férebeec)élelgpue% & mean Qgﬁengrn&lgfe uﬂl%ssf sl'f)ggl ied 0 eldv%ssg Bllr c ggr from
context to be directed to a singular form.

[00125] Furthermore, as used herein, the terms to “infer” or “inference” refer
generally to the process of reasoning about or inferring states of the system,
environment, or user from a set of observations as captured via events, or data.
Inference can be employed to identify a specific context or action, or can generate a
probability distribution over states, for example. The inference can be probabilistic—that

18, the computation of a probability distribution over states of interest based on a



i npl enented in hardware, software, firnmare,
m ddl eware, m crocode, or any suitable conbination

wo bapeesfs43 | f i npl enented in software, the funcPCDHS2008082287

be stored on or transnmtted over as one or nore
instructions or code on a conputer-readabl e nedi um
Conput er -readabl e nedi a i ncl uttes both conputer storage

nedla and onnunlcatlon dia inc udung any medi um
eqstderation of dalpead eyepis s lafergrce san érrt%?%@i’oé‘ﬁ? fmplpyed for
9(&5;% r%clﬁ%eé? l@%@%b&fts frOmSE RF @Q&eﬁ@dblada@?ysw&ﬁ iffd¥ence results in
p dia that can be accessed a conputer. By
t&awoosftmemmrpf asw avahthatactions frahiacat ofsnlusérvcal) ﬂmmtseand/or stored
st or age a can co

DX AE oY Rl By eFDrG e RAGABATE G e TyoB RYRTgH. and
AhBBEr MBN&H £nSdRd &R HEMI TR Dr sSNRdI levErlafle da@@gurfckﬁs h
nmenory devices (e.g., card, stick, key drive. ..),

H\N 26k her MWW ban hekadessaihed @bqyge@lcludﬁs carmpleppf ssposte of the
gles W4 Sﬁupf?gf ) ?1 eegr] gﬁ cg{n;slg enoft g)rgsrgllbgf eégrrﬂ%{/édeloyéc’on%gwable

EsfPHL @I of@MpeX Ty blemeﬂht)ddslb BicS ﬂfrtpwo@es & des@tising the %Chlrned
froma website, server, or other renote source using a

eubast nattea biieonerf @écim@ipftSkel iadhy &t mayireqoggizpdhat many further
R R

Ahemdingky doadischdscd athject nflattee [s 1ﬁ1ﬁhdetd tb&hitﬁaceta\hh suitledllterations,

r or wireless t gies such as jnfrare
F@é}f’waﬂ%%&%vewm gt el Q e P Thathicope el HE £PRFR ﬂ%‘i claims.
P%éi‘ﬁbreatogﬁle %anfjﬂh%:the i Sﬁféld?lgg ek Has” PGMWI? are used in either

compact disc (CD), laser disc, optical 8lsc ?
therdstiled degdiipgor{ OMDY clafrhe ppgh witskanvtehdad-to é)y udnhmve ina
where di sk al |y reproduyce . dat a.mgnet
HREES sHul SR e oy CAeip T g s prerdd whth erfployed

gomphn@tdrans oRf intahgaigbove shoul d al so be incl uded
within the scope of conputerreadable nmedia. [00122]

For a hardware inplenentation, the processing units'
various illustrative | ogics, |ogical blocks, nodules,
and circuits described in connection with the aspects
di scl osed herein can be inplenented or perforned

wi thin one or nore ASICs, DSPs, DSPDs, PLDs, FPGAs,
di screte gate or transistor logic, discrete hardware
conmponents, general purpose processors, controllers,
m cro-controllers, mcroprocessors, other electronic
units designed to performthe functions descri bed
herein, or a conbination thereof. A general -purpose
processor can be a mcroprocessor, but, in the
alternative, the processor can be any conventiona
processor, controller, mcrocontroller, or state
machi ne. A processor can also be inplenented as a
combi nation of conputing devices,e.g., a conbination
of a DSP and a m croprocessor, a plurality of

m croprocessors, one



or nore mcroprocessors in conjunction with a DSP
core, or any other suitable configuration.

w@daonysmnl | y, at | east one processor can coOnpPCHESIINE032287
or nore nodul es operable to performone or nore of the
steps and/or actions described herein. [00123]
Mor eover, various aspects or 4%at ures described herein
can be |nplenented as a nethod, apparatus, or article
of manufacture using standéﬂd*@%%granntng and/ or
engi neering techniques. Further, the steps and/or
actions of a nethod or algorithntdescribed in
YAAAJCES GhAMMED I$ie aspects di scl osed herein can be
enbodied directly in hardware, in a software nodul e
executed by a processor, or in a conbination of the
iwo.  Adgithb@RIWiYolesk BoRRIMIARHEH SwirkREs KRBk, @6rnprlsmg
actions of a method or algorithmcan reside as at
| east copleymg aaﬁ@txOf:pfﬁb@sm foexegntesehedoting oetlesfonpn access terminal

é&ﬁ)p rfu[ﬁ% {_;v(i)rg ton(a %JI?IBIP%?H %%%%%caegslo?(sgg asgo g%art%d’ with & non-serving
hatey lﬁm@tqm%eme %@@ésa e ok WG th. resheer theRd Tasdd @k €od causing
manuf acture” as used herein is intended to enconpass a

e MERACSTOr(S) gr am accessi bl e from any suitable

conputer-r -
Addltlonal Qhﬁm%ﬁk ﬁ%ﬁé“ﬂﬁgﬂﬁﬁt$£gﬁéég5%%?%?%ewgnm
m}mmuﬁxemvong;s@amam 1a>aampécmlmg nsssagee, or illust r at [ on.

Any aspect . or design descyibe erein as "exe ry"

i s not necH4dass trrl@srm?ﬁ%o 8718% %H@%ﬂ%@eﬁﬁeﬁf ferthe Tcﬂr a cell

ag%agQQQQ@UQvaer ot her aspects or designs. Rather,

use of the word exenplary is intended to present

concepbsng theachahbngteddiashneonoryAs used in this

application, the term"or" is intended to mean_an
inclusive "or" rather than an exclusive "or". That is,

onl esghsRRMHoHIEdafth hefdﬁléﬁeo@prlﬁﬁ§§feciffj}lﬁ§\xﬁéhm @%sehedtfling
enploys A or B" is intended to mean any of the natura

megdage by eleperien({la) foo the. ATleathcissrving cell. enpl oys A; X

enpl oys B; or X enploys both A and B, then "X enpl oys

A or B" is satisfied under any of the foregoing

Bnst ameemethod catidiitd D urthdt@omiptibiak @suting th@shed@ihy rasssage to
used in this application and the appended cl ai ns

oarvingreHavar-ie-de(bnsyie thedAT o reagond dheobihe ygcdess network.

unl ess specified otherwi se or clear fromcontext to be
directed to a singular form [00125] Furthernore, as
dised fike micthodtolf elaire anhbnein thafAdr 6r seconid AT eleenaaits b eéodpient for

neQ%Ih to the es asoni ng about or
ég§F§?§§ Fl R ‘?9@?% envi ronnent, or user
froma set of observations as captured via events, or

data. Inference can be enployed to identify a specific
&ont eXhe methedtof olyymdr further gemensanginaluding in the scheduling message

at least one of:

a priority for AT traffic flows, wherein the serving cell decodes the scheduling
message and obeys, modifies or ignores the assigned communication based on the
priority; or

a priority for traffic flows of a cell interfering with the serving cell, wherein the
serving cell obeys, modifies or ignores the assigned communication based on the

priority of the interfering traffic flows.



probability distribution over states, for exanple. The
i nference can be probabilistic-that is, the
w@oopiewmsd on of a probability distribution ovePCHUS1086%032287
of interest based on aconsideration of data and
events. Inference can also refer to techni ques
enpl oyed for conposing higher4hevel events froma set

of eve or Such inference results in the
éonst? %?Wgwdég E@R/ ECUPPTERRE-ons from a set of
obser %&Qrﬁl‘ﬁ% 'htuﬁn?l% dhRhns E&Hfﬁ@ﬁeﬁt! ey ggﬁk Backf &tv&%[ty,oa[nd

not tRe events are correlated in close tenporal
pr oxi fartvgrdignttic wbeffihentstover ®bafhsulartvakta@arespangive camesponding

e or seve a sources, [Q0126] Wat

S Banfimabe podiaeusDEn e ooREc RN 3208 OLBRRA s of the
Qhrelcbenglvaiyred subject matter. It is, of course, not
possi bl e to descri be every concei vabl e conbi nation of
conmponents or nethodologles for purposes of descrlblng
? Ee t ﬁgﬁl%nrr]t%glr?é )?? £ eacl:n(%g nly he{ %or{%thi 11%5%}%1&}/1# 91'1 3 rsélhe‘qc'iuimg message

SO Rlikedhiafits r&odrcp Sibdi didrofiScoaingtsbertld, $ah 06 fovul pfGhna
matter are possible. Accordingly, the disclosed

sepdficientsripetiad mylgplering mepslg or Grapipit dversily (forste pssigned
&h%ﬁ& ?ﬁ , hodifications and vari ations that fal

W n e spirit and scope of the appended cl ai s.
FurthernDre to the extent that the terns "incl udes,

"has" avi g" are ed in eiither the detai
%escrifb? maﬂ* flﬁgnék %H T CIRES IR HRINHIESV i fless 3@&1611 gata

p&“[duﬂﬁ% HFIhY %et’vﬂlgacem R&EI %Hm:én@ 'fhetréfotvbﬁerglﬁ Al V\ﬁmng the uplink
conprfsing” as “conprising” is Interpreted

eammuyedtlcasls@amdaumstht wonetlss eheindcelidataa cl ai m CLAI M5 WHAT
IS CLAIMED IS: 1. A nethod for wirel ess comruni cation
in a wreless network, conprising: enploying a set of

pr ocesrOMmtHod of %ﬁ%@eo&ﬁﬁ%ﬁhb RGrc&R6ehdnAbl @ita RGHESSmpriscs
term nal (AT) of the wireless network, wherein the

mcgl@egs@@d(deswdleg asuplinikamesdage pravidediby thsek T ong sepond <4l of the
f%sﬂ kﬂgf the wireless network with respect to the
T an*W’e code causing the processor(s) to: assign

an upl i nk conmuni cation for the AT and specify the

H@llnk comruni cation assignnent in a scheduling
ss a@be miciogjod chaim Ba i thics eqraprivte eangwbaual ﬁgahty, node

H?I%f%ﬁ tnger%? II @{ed%a&ellremﬂ% %ir@lgsst Jflgn&

storl e sc I'ng code in a nenor ;da he net hod
of cIa|n11 further conprising speC|fy|ng W thin the

hed n a n.identifier for the AT o
iln Fﬂ%ﬁlmé&% gurn% rtq1er cornpr(lasmg employing a network a551gnment
block (NAB) message for the scheduling message, and initiating transmission of the

NAB to the AT via a NAB channel or to the serving cell via a backhaul network.

12.  An apparatus for wireless communication in a wireless network, comprising:
a processor for executing centralized uplink scheduling codes for a wireless
network, the scheduling codes causing the processor to;
assign an uplink communication for an AT of the wireless network,
wherein the apparatus is associated with a non-serving AP relative the AT;
encode the uplink communication assignment in a scheduling message;

and



3. The method o f claim2, further conprising routing
t he schedul i ng nessage to the serving cel

w@@p/dses air (OTA) via the AT or a second AT PET/URI09/032287
wirel ess network. 4. The nmethod of claim3, wherein
the AT or second AT determ nes a recipient for the
schedul i ng nessage fromthe iHent i f er(s). 5. The
met hod of claim1, further conprising including . jn the
schedtRRYRiHESEaforuirds s@ﬁh%ﬁgnwewgﬁ AT} o aycqlfo%erVAng the
wraffic flows, wherein the serving cell decodes the
schedul i ng nessage and obeys, nodifies or ignores the
assi gned communi cation based on the priority; or a

i orj for traffi.c 0 of a cell interfering ,wth
Phe s Shpagraeet & ciifel b et 1 af Gy B bhiecgissy ettt e
S 1 Sm &sad SRODLFOr HIXEA 298 FENRIsARBURI Cat | on based
on the priority of the interfering traffic flows. 6.

The method of claim1, further conprising: generating
l'tiple antenn oefficients..for uplink .
Pecr o7b GBPLATSS AR RIS 5 FondRisiones breeguine
thelbagk ik seietndick vidthe @SIPECE doéend AMTEIRORTEIRG r¥BSorkOr
routing the coefficients OTA to the respective APs via
one or nore ATs of the wireless network. 7. The nethod

¢ cl ?F?ﬁn[é)areftffsr 5m£imcw11ier:‘]ei&ﬁ]gﬁsfgf 8* geBé.bHchiqu&Rﬁies the serving

schedu nessage an upl i annel resource,
cabwh did l(s)or codi ng schenme, transmit power, antenna
coefficients, spatial nultiplexing node or transm t
diversity for the assigned communication. 8. The

gt hogho Ilp kﬁﬁsgﬁl)f]oéaiflyfi IB¥het QOR ﬁﬁh@ g?] ﬁﬁﬁcﬂ'{aﬂhgﬁlodullelthat

mnreless _hann ata pertaining to the serving ce
orclwlegwithinglly sdhedulitgreestgr, atwwst @iaofassi gni ng t he

dat . BORoh&d e POwPaT e Cht ey e ) Qo6 el dieguling
FRAADEbnASBs [HEINET orGEAREL B8R %4 8Kl dohitBuAARiod BEQH Hhe

an uplink méssage provided by the AT or a second AT of
pherityf ¢%el ess network. 10. The nethod of claim8

further .co I Si bt ai-ni ng .channel lity,. no )
i ver SPrgRao Fped LA B S PARREL N e inE Q4 wherein the

wirviap @sl$ obhianmedifidabaigndiks thehwsighéhein@finichtidn®Baded on the
further. conprising enploying a network assi gnnent
wwa@w0€ﬂwayeﬁ%§§a afficdiovthe schedul i ng nmessage, and
initiating transm ssion of the

17.  The apparatus of claim 12, further comprising a coordination module that
calculates multiple antenna coefficients for uplink macro-diversity, wherein the
transmitter routes the coefficients OTA to the respective APs, or via a backhaul

network.

18. The apparatus of claim 12, wherein the processor(s) specifies within the
scheduling message an uplink channel resource, modulation or coding scheme, transmit
power, antenna coefficients, spatial multiplexing mode, or transmit diversity for the

assigned communication.

19. The apparatus of claim 12, further comprising a receiver that obtains an uplink

message OTA pertinent to the serving cell.



NAB to the AT via a NAB channel or to the serving cel

via a backhaul network. 12. An apparatus for wreless
wW@orvagEsent i on in a wirel ess network, conpri siPQI/Us2009/032287

processor for executing centralized uplink scheduling

codes for a wireless network, the scheduling codes

causi ng the processor to; asstyn an upl i nk

conmuni cation for an AT of the w rel ess network,

wherein the apparatus is associated with a non-serving

AP 1 elrRl by dthioftlain i Q4R dipe upl i nk conmuni cation

assi gnne I'n a schedul'ing nessage; anda transmtter

t hat fherwaids dedreles tivaghlihk ngssags smgiBai@FArdless @hamelel data of the

serving.the 1T..13. %@e app ratus of claim12, wherein

fﬁmémﬁrcglé%%? WacepbOr Rt t hin the schedul i ng

message p@&eks@r(fs? Ernfaﬁf?s AL WikelEQIchhhiR] 88h Yo AGigh&hd upliktk

The apparatus of claim 13, wherein the transmtter

e@umgsicatn. schedul i ng nessage to the serving cell via

the AT or a second AT of the wireless network. 15. The

apparatus of claim 14, wherein the AT or second AT

pdent Thé gspatdies IMhITD, @) decdivé@ dbbend dBasnel ity TiRle diversity or

apparatus of claim12, further conprising an

intpErencadelatpd dlataerer dic dasededoendinginadspaget he schedul i ng

nmessage at |least one of: a priority for AT traffic

fl ows, wherein the serving cell decodes the scheduling

pssafbe appdrateysclainDbd), theasansmittayhandiss thhaclasialiggadssage into a

conmuni cati on based on the priority; or a priority for

Pt Fieesags ggstrysmats dhy NABgspes Wé@ Mltaver p AR Fhanggl-

cell, wherein the serving cell obeys, nodifies or

i gnores the assigned communi cati on based on the

P3.i or Anyappdratuk dor wirdedseoimmgunicagibh it a figless ndWorkllgemprising:

apparatus of claim12, further c risin .
coor dMiat BhemBBIng 4 el BarerSiee I ek sypappisation for
GORMT dEh &Ml etWoikl WhcPRLhe ufpMeIS istsoctIEd Rith atildB-serving
transmitter routes the coefficients OTA to the

eadk@ldbe ngleaprctwork, vélative thadlhaul network. 18. The
appar at us. of cl ai m rein the processor
apect Mot G e Pl By i B EARG
eRvapelandesour ce, nodul ation or codi ng schene,

transmt power, antenna coefficients, spatia
mul t i preass fegIvgdmg tewnsmisaing of thegeheduling yepwge tothe AT or a cell

serving the AT.

ff’r? a F(cheduling

24. At least one processor configured for wireless communication in a wireless
network, comprising:

a first module for assigning an uplink communication for an AT of the wireless
network, wherein the processor(s) is associated with a non-serving cell of the wireless
network;

a second module for specifying the uplink communication assignment in a
scheduling message; and

a third module for initiating transmission of the scheduling message to the AT or

a cell serving the AT.

25. A computer program product, comprising:



assi gned conmuni cation. 19. The apparatus of claim 12,

further conprising a receiver that obtains an uplink
wore®gags40TA pertinent to the serving cell.20.Pdes2009/032287

apparatus of claim19, wherein: the receiver decodes

the uplink nmessage to obtain wreless channel data of

the serving cell or a cell adﬁ‘%\cent thereto; and the

processor(s) enploys the wireless channel data to

assi gh “RBUEHTRAKIE BIFFLI. CARPENNE21. The apparatus of

clai m, 20 sét%_cB@é‘sq?ﬁ’ ElusRBLA DR RE! n%eﬂglihb( cofdBfiGication for
diversity or interference-rel ated datag fromthe
gedddddhapirticks messkgwheh thlkemapieaisatswiadd withiamodA¢rving

t ansnjtter byndl es the scheduling nessage into a
f\‘t%%%%?’érﬁ S%\’ﬁﬁwpﬂ(ansm ts the NAB nmessage to the AT
over ashABdsh@mRgles f88caubing ARPEIMBIUS th QpccifytRd Gk

comruni cation in a wirel ess network, conprising: neans
t@nmemghioy srgigamset ingfschedubiag siwssageicandssi gn an upl i nk
comuni,cation-for an AT.of .the w re|less. network, .

wher of HiisP Gt s8es R AL e S m i B RSB ot
Sdleliulafg hgagd toeheAT dratcsnkkvidgah@iiive the AT, means

for specifying the uplink conmunication assignnent in

a scheduling message; and nmeans for initiating

5 B0 lachiin RIS PRTERSROR of LuliBfecHerbbnd
canprigng:ed for wirel ess comunication in a wirel ess
network, conprising: a first nodul e for assjgning ap

upl i nKMBISMRGH! o3 B PERFESSQR tnanabyzeppeqlieayselgss signals of a
01 HEse WMRMINA oF RRoRY Q&GngS\Qféléé deSicASHRG Al8ArMb S Re@vork;
nonl\f/ger%ei ng cell 0of tohg w rel éss Sneet%/vor ;a secclfmdSg erors
nmodul employingpe biabtyinegntcnea topdlitok acomeviwhing atcssuge comprising an
assi.gnnment .in. a schedul in ssage; .and.a third nodul e

HO s GoTtiFAig SRR diogh s POp e AR iRl Y Vs B

to t heveNlatffy ithpk@hdnt SRN\GMAEL (PIRKATsighRent AViRRR Wer@ing cell of the
program product, conprising:a con‘pu%er- r eadabl e
wirdlcompeteorkpidprfifiag: in ghef fchedulingtmassageodes for causing a
computer to assign an uplink comuni cation for

217. The method of claim 26, further comprising decoding the scheduling message

and extracting a base station ID or AT ID from the scheduling message.

28. The method of claim 27, further comprising forwarding the scheduling message
to an AP of a neighboring cell of the wireless network if the ID corresponds to the

neighboring cell.

29. The method of claim 27, further comprising forwarding the scheduling message

to the serving cell if the ID corresponds to the serving cell.

30. The method of claim 27, further comprising implementing the uplink assignment

if the ID corresponds to an identifier associated with the at least one antenna.



an AT of the wireless network, wherein the conputer is

associated with a non-serving cell of the wreless
wmeionovdss3 a second set of codes for causing theCT/US2009/032287

conmputer to specify the uplink comunication

assignnment in a scheduling nessage; and a third set of

codes for causing the conputé*sto initiate

transm ssion of the schedu]ing nmessage to the AT or. a

¢bl | fh? prethgdioh é}a}m.26,zwhermnr?@@}aaalgd C FeaRGOLive fifctegs signals

Wirfngl @031%? 72N gﬁ'&”#fﬁ t&Mrdl Bhéhn sri%la?sS&f tRELMPME base station and non-

conprising: enploying at | east one processor to

samaing xeral@s deaté.ve wirel ess signals of a serving base

station and of a non-serving wireless device within

the wirel ess network; enploying at | east one antenna

8D ObfrRé Mefhod ©FeRith RBIfMRSS@BfHrRAP | Sing an uplink

conmuni cati on assignnent fromthe non-serving wreless

devi cebtaming dnaastimateantimiel¢syplualie or atiictass ofterfdrenaggian khe

%§§%%$g5$t within a serving cell of the wreless

ne K'identified in the scheduling nessage. 27. The

met hothr@brded g@dhBe@fmath f th@ion GeRRId wirbigssdRe Rdith Gactlhigte

schedul i ng nmessage and extracting a base station ID or

aspignment @ﬁ%tb@ Bl OIS b?é@%@lggie qpality T éntaigerReks- of

claim 27, further conprising forwardi ng the scheduling

nessage to an AP of a neighboring cell of the wreless

gt wo ke ietHod @f k@ira @6y Bsthonasniraitghidem iy mialrespe iy cagllink

29. The nethod qf claim 27, further conprising . ) )

RSP YRS 0§ ehatancA gulirle gtenpy compuaisptigigentiiad in the

g&w%mﬁﬁﬁg%ﬁgggesponds to the serving cell. 30. The

met hod “of claim 27, further conprising inplenenting

the uplink assignnent if the ID corresponds to an

identifier  assaqcj at ith the at | east .ane ) )
A arihe SE3RE Sl G MO ing ERENORE acleatt g idgntified
Irﬁll%n{i%%cﬂﬁﬁieiaﬁﬁo VMnb RhRSSthS in&_ﬂﬁf; [8-ahhhA sénlﬁﬂﬁiéﬁﬂi&ﬁ S

anal yzi ng control channel signals of the serving base

station and nonserving wreless device. 32. The nethod

clajm2 furt her, C rising:.obtaining an estimte
g%' Wi ?181 réls?g“’&l?g %a%ri}zgrﬁv%%‘foénspglsimr%erfer ence fromthe

anal ysitsictiagd pfiofinafot targmuhRatisiisioftictsehvng b&l from the scheduling
non-serving wreless device to facilitate assignnent
6F$@E@aaélink transm ssion based on the quality or

inter Fo%gﬂﬁ’r?g the priority to the serving cell to facilitate implementing the uplink

assignment.

36. The method of claim 26, wherein:

the scheduling message is received as a NAB message or over a NAB channel;
and

the scheduling message or a decoded portion thereof is routed to the serving cell

via an uplink NAI channel.

37. An apparatus for facilitating wireless communication in a wireless network,
comprising:
at least one processor that analyzes respective wireless signals of a serving base

station and of a non-serving wireless device within the wireless network;



33. The nethod of claim?26, further conprising

identifying respective uplink transm ssion streans of
wa@eooasgisghed mul ti pl e-ant enna comuni cati on i deeit/vfioee032287

in the scheduling nessage. 34. The nethod of claim 33,

further conprising transmtting at |east one

identified transm ssion stredardto inplenent the

mul ti pl e- ant enna connunlcatlon 35. The neéhod of

cl ai n?tzleast pRs pHEmadersnfgegd reseping vitRlgshdai.ithy antgnnals)

T e o Tk b A Soigymer from the

ser-wirmggoetdless defiagianit at e |nplenent|ng t he uplink

assi gnnent

e hehraminerRadde el R dRgeh e LaRRinb G dfis for fe serving

Bk tafoNBhe baRBgling ABdat@rRS Whd MG SERSSAGRe Hatidn.
decoded portion thereof is routed to the serving cel

via an uplink NAI channel. 37. An apparatus for

ﬁ]%ﬂ/\/lojrr & gf%pg fus %fe clla?lfc’n%a?g W ﬁ%fprg%Fslonggé’goﬁel t%f’ Scheduling

BRGaYZ @sd é)@ﬁi@%@tba‘g@stmldirﬁimﬁﬁAS"!Igﬂﬁbr% fRfm.a serving base
statron and of a non-serving wireless device within

the wireless network; at | east one antenna for sending

gad r ?F@%%dapaqu%{ c%ﬁl%% %‘ef"‘em {h'%?eﬁdlfiﬁgﬁ%ﬁiﬁl)e ORI e

Schedu e conpri si ormmuni cat 1 on
scheihgimpantssigootnah eP dilﬁ)ennesghibdrlmg cail bétlles;&reies\s ineeyorkmtthabase
reporting nodul e that C|I|t es AT-directed uplink
gafHll PHEESPA Sttﬁéhes%’ll ﬁbm%ﬁa station if the

schedul i ng message corresponds to the serving base
station. 38. The apparatus of claim 37, wherein the

#0.0c edboas)atadecfoden ih whsrﬁhtedmlrbmmgwdgle falrvdirds the

et d5isp Beu AL RaRE b2 Tishar fioth el sqgesponds to the
ﬂQ@HE%a&gﬁM@ﬁgs the scheduling nessage to an AP of a

nei ghboring cell of the wireless network if the base
station ID corresponds to the neighboring cell. 40.

e appar at u rein the
%—1{; dul ER paraﬁ%s of I a1rn w%efelnh g rQce sor(s§ {9 S %grraesnrl]ltter to

lvaslemsitta tticamplink aﬁsh@lrﬂe’:lﬁ ¢f thé At mncdrt'ésp@fds s fienpparatus! h e

42. The apparatus of claim 37, further comprising providing wireless channel data,
mobility data for the apparatus, or uplink transmit-diversity data to the non-serving

wireless node, wherein the uplink communication is based at least on one such data.

43.  The apparatus of claim 37, further comprising a mobility module that decodes

the scheduling message and extracts mobility instructions there from.

44.  The apparatus of claim 37, further comprising a shared communications module
that implements uplink transmit diversity based on multiple-antenna communication

instructions specified in the scheduling message.

45. The apparatus of claim 37, wherein the apparatus is an AT within a serving cell

of the wireless network, or a wireless repeater.



serving base station. 41. The apparatus of claim 38,
wherein the processor(s) enploys a transmtter to

w0 ppbeyssms s t he uplink assignnment if the AT | DPCT/US2009/032287
corresponds to the apparatus. 42. The apparatus of
claim 37, further conprising providing wreless
channel data, nobility data f'or the apparatus, or
uplink transmt-diversity data to the non-serving
wi rel ess node, wherein the uplink communication is
@?S edat aﬂ}ﬁ?astﬁ%mlﬁﬁﬁﬁ, %Ere‘#@%h%-noﬂ%ewﬁ&%wﬁgl@?sr AEMR 195 macro
claim37, further conprising a nobility nodul e that
derbgdssd figimgiveddingngnirdssd geliansthedulmadbs mnabj picd gr femto
i nstr.yctions. there from 44. The a atus of clajm
&S iR HE Vi oLY o, WhiSRARCRPT STNRURY Lo MBI o
that inplenments uplink transmt diversity based on

mul ti pl e-ant enna conmuni cati on instructions specified
#h t héhsepnaginy olgclares¥h dethes somphsingp peadiation nafduld thitdecodes

7,..wherein the apparatus is .an. AT within a servi
s MR 2 PREGE Rt i ol i St Bapparats

HEREAL Tlowd ﬁnvo?[ﬁﬁ% apPAE@ i WircledsaleMcd 7andlh &5ast dhetdfie
non-serving wireless device is a nacro overlay base

st at | OPEYPrBOdideher igBeres Hici upbigk gpmmyRicster asignignf based on the
] kL : s . W.thin the wirel ess

%%%&%?i@k&ﬁyghngﬁgﬁﬁ@t?gg%QE% by the nmacro overl ay.

47. Thewagppatedassdal pridray or Brioritiasid Herseoampbdss istagoa for

medi ati on dyl e that decodes fhe schedul ing nmessage i
aﬁwoab%?%gio laﬁlfwiisshqdelyng %865 @Qeﬁten PRERR therPERRfus T dferfering
ppaLatus, or traffic flows involving an interfering

refess device, and at |east one of: obeys, nodifies
or ignores the uplink comunication assignment based

PO wakagT bHeC SoRlepnk SR s iseiarsde o s néfvork

SShYididigs-base station for network-directed uplink
scheduling based at |east in part on the apparatus or
i nt er Mepisigr pnployingat lepgt onarpregspsor & arplyzgrrespective wireless

giacalllls bt & gelr\r)l Wasreeslta‘iatlso% a%gmm Ici-ast NAPwA N8 (¥éﬂvrce lv&%ﬁﬁ’n the wireless
et wor K con§r|5|ng: feans “f o gnp yIng a (€8st one
petaoagsor to anal yze respective wirel ess signals of a
serving base station and of a non-serving wreless

devi cBIcs TR AMpleying 4t dagtseneriatonpt 10 obfpiaschesfuling message
Sdﬁ?é&s\{ﬂéé% %llﬁ(%%ﬁlﬁﬁ&ﬁ%ﬁtag 1§kﬁnénq £t @ !ﬁoﬁ-s@&ﬂf‘ggwrélggs device;
Mmessage” conpri sing an upl 1 nk™conmuni catl on assignnen
fidom t he non-serving w rel ess device

means for facilitating implementation of the uplink assignment within a serving

cell of the wireless network identified in the scheduling message.

49. At least one processor configured for facilitating wireless communications in a
wireless network, comprising:

a first module for analyzing respective wireless signals of a serving base station
and of a non-serving wireless device within the wireless network;

a second module for obtaining a scheduling message comprising an uplink
communication assignment from the non-serving wireless device; and

a third module for facilitating implementation of the uplink assignment within a

serving cell of the wireless network identified in the scheduling message.



and neans for facilitating inplenentation of the
uplink assignnent within a serving cell of the

wowreehesss network identified in the schedul i ngPEEESBGE032287
49. At least one processor configured for facilitating
wi rel ess comruni cations in a wrel ess network,
conprising: a first nodule f of® anal yzi ng respective
wi rel ess signals of a serving base station and of a
non-serving mﬁreless device within the wrel ess
Bet Wolh ks, rH?ﬁ%ﬁ@thﬁlﬂgn%ﬁn'ng a schedul i ng
nessage c nprls n upl ink’co ni cati on assi gnment
fron1ah@npwmpsmdﬂﬂﬁgmdumeMQm$ndﬁg1ce and a third
nodul e .for f C|I|t ting. implenentation of the.up
oS o AERECUAT RIS 18 GRpRFOBRNET 3t SpabepErweavirelcss signals
Hed YRvikg 'bgﬁkttétfdn%dbﬁ‘ ahBE-sSNROMIEIBG dWORS i lhe Wircless
conmput er program product, conprising: a
n@ﬂpdier-readable medi um conpr|S|ng a first set of
codes_for a nput er, to an espect
wi r o agonf 5% f§g‘2ﬁ5 gLl Ay %Omspe%esr%{ PPN 316%'1\‘/11%% fressage
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