VI RTUAL SCHEDULI NG | N HETEROGENEQUS NETWORKS Cl ai m of Priority under
35 U.S. 0 119 [0001] The present Application for Patent clains priority

to U S Preyi-siaeas Application No. 61/025, 515 enti tl et Ggtdsiddob e
METHCD AND APPARATUS IN A COMMUNI CATI ON NETWORK fil ed February 1,

2008, assigned to the assignee hereof and hereby expressly

I ncorporated by reference herein. Reference to Co-Pendi ng Application
for Patent [Ooozl%gh;iresent plication for Patent is related to

co- pendi ng U. ¥TRRU SAGHERELING 1N HERERQEHENEONGS I NETWORKS
HETEROGENEQUS NETWORKS", by Tingfang Ji, having Attorney Docket No.
080738U1, filed concurrently herewith, assigned to the assignee

hereof, and @i eEBHMityNGAP s BLSE $1Y9r ef erence herein. BACKGROUND | .
Field [0003] The follow ng rel ates general ly to wireless

conmuni cat i dA00%nd noibe Bisest Appligafign o Paigaiglaime Peeiydeih §ravdyional
wirel ess CoOmBRLARKNYI61/025,515 entitled SCHEDULING METHOD AND APPARATUS IN
A COMMUNICATION NETWORK filed February 1, 2008, assigned to the assignee

hereof and hereby expressly incorporated by reference herein.

Reference to Co-Pending Application for Patent

[0002] The present Application for Patent is related to co-pending U.S. Patent
Application “VIRTUAL SCHEDULING IN HETEROGENEOUS NETWORKS?”, by
Tingfang Ji, having Attorney Docket No. 080738U1, filed concurrently herewith,

assigned to the assignee hereof, and expressly incorporated by reference herein.

BACKGROUND
L Field
[0003] The following relates generally to wireless communication, and more

specifically to resource scheduling for wireless communication.

IN. Background

[0004] Wireless communication systems are widely deployed to provide various
types of communication content such as, e.g., voice content, data content, and so on.
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



1. Background [0004] Wrel ess conmuni cation systens are w dely
depl oyed to provide various types of comrunication content such as,

e.g., Voi cocenimely; data content, and so on. Typical vydﬁtysg@gmzzs-,
comuni cat i on systens can be nultlple access systens capabl e

supporting comunication with multiple users by sharing avail abI e
systemresources (e.g., bandwi dth, trangmt power). Exanples of such
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i ndependent wgilianinel s, Whl ch are also referred to as spatial channels,
where Ns< m{f NT, NR}. Each of the Ns |nde endeﬁ{ channel s
cor responds [PY74 di mendr S MeRRESH ARATYBIF B B freaysneXsed

per f or mance ab@rling td¥caBEhind w&ywﬂwﬁ%ﬁm@l{r&au&{ %tr%tarn@é foRRhlgith)) 1 f
t he additional di rrenS| onal ities created the nultiple transmt and

recei ve ant GPIFSRECHFENRIISE Bt lgasgone time sagmcnt e.g., a time slot, superframe, etc., of
various lengths of time) segmented into one or more preambles and several time sub-

segments (e.g., time subslots, time frames). The preamble carries acquisition and
control information, while the various other time frames carry traffic, such as voice
information pertinent to a voice call, data packets pertinent to a data call or data session,
or the like. Acquisition information can be utilized by mobile terminals within a given
mobile network cell to identify transmitting base stations within the sector. Control
channel information provides commands and other instructions for decoding received
signals.

[0008] 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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[0011] The subject disclosure provides for virtual management of wireless

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



order to provide a basic understanding of such aspects. This summary
is not an extensive overview of all contenplated aspects, and is

i nt ended two@adgoayysi dentify key or critical elenents ofcidzo@mpost s
nor delineate the scope of any or all aspects. Its sole purpose Is to
present some concepts of one or nore aspects in a sinplified form as
a prelude to the nore detail ed descriptifon that is presented |ater.
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multiple input (M) - including nultiple input single output (M
multiple out%f’fd(‘?&)l} the A8 caprvyLosimgIoacd eRPumERtonp o thsuepirg 8 MY |
or mul tipl e JeiRbbridBells PAsed B8 iR B gekhN Db iR EIHAG Rk AMBtraffib Bonditions of
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conj uncti on SWlt ¢¢lldne or nore other ATs (e.g., via a peer-to-peer
Link), wreliggsrel ays, gheds }ge%?st e SubiB dWc{oQur@pfb%ﬁchPoqyirﬂgI Skdutink QF
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channel est i'r]rléctl‘i?cﬁ?g Wﬁﬁugkeqlﬁlﬁﬁnggﬁnodlg@gm CQHE@@ ‘B’F@r& ﬂﬂ@g B se
station enplsasidigpinieties SuBoNGSINIOONS naukdlé il ncltiRSutRapimoent s of

nearby cells, as discuss%d above. L .
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.



5 Accordingly, inproved interference mtigation and potentially

i nproved beanform ng gain can result fromthe nultiple-antenna
comuni cat w@rhobagegison the know edge of such conditi onsp@Pekap09032287
requi renents. Such result can be particul arly advantageous, for
instance, in a heterogeneous AP environnent, in which a macro base
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transmtter ¢Ratat ef M@élpg%rﬁ-ﬁ%ethg QITe Gt th B o RAHEN ST At BrPri6tdring the
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W rel ess comunication in a wireless network. The processor(s) can
conprise a figssage. Additionally, the apparatus can comprise a transmitter that forwards the

scheduling message OTA to a cell serving the AT.

[0016] In still other aspects of the subject disclosure, provided is an apparatus
for wireless communication in a wireless network. The apparatus can comprise means
for employing a set of processors to assign an uplink communication for an AT of the
wireless network; 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



6 nmodul e for assigning an uplink comunication for an AT of the

wi rel ess network, wherein the processor(s) is associated with a

non- ser vi ngoClsdioesfsz t he wirel ess network. The processordge)ysaidosgy
further conprise a second nodule for specifying the uplink

comuni cation assignnment in a scheduling message. Mreover, the
processor (s) can conprise a third nodul & for initiating transm ssion
of the schedul ] ng nessage to the AT or a cell serving the AT.
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corresponds to _the serV|n9 base station.
can further comprise Tacilitating implementation of the uplink assignment within a
serving cell of the wireless network identified in the scheduling message.
[0020] In other aspects of the subject disclosure, provided is an apparatus for
facilitating wireless communication in a wireless network. The apparatus can comprise
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. 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.



[0021] I n one or nore other aspects, disclosed is an apparatus for
facilitating wirel ess communication in a wirel ess network. The

appar at us wano@aedeys se neans for enploying at | east ongd@SHEPHsT O
anal yze respective wireless signals of a serving base station and of
a non-serving wireless device within the wirel ess network. The
apparatus can al so conprise neans for enpl oying at |east one antenna
to obtain a scheduling nmessage conprising_an upl i nk communi cati on
assi gnment flPH t he ngwr@éafm%gowrraép%% igelosedds anvimpaigius for fagilitating
appar atus cap fQupih _wmng%reieg&h%%&t g ab%mt@{@ﬂtcaﬁlgﬁ&ﬂ anb Bt
uplink assignment wthin a serving ce of the rel ess networ

i dentified iempidyingss ieashuing mpcnssesagaalytORaR  ocerdessgignals sf & bdrviot hase
aspects, di Sg?altioﬁ%ﬁj Ci’ , Ak, Ieeast one roces§ﬁr ﬁflor‘ flaci Ijét a%i g ¢
wirel ess comrminn aut O Y VaTESdonsy WEMR theryielsys petwl ‘r? J APEERHUS
conpri se a fchii slso caafiptise nieans fnamyllying at RaPead intenndits cbteins sBhedanhs of
a serving base station.and of non-serving wreless device within

Cho. wi 1 oF es TSR GPRPIE $1H Uik CHER SRR BRTT SRR BPT-SEVIBE second

nodul e for cltedshliaGc NEREEY! thO 8 PIRSHIAE cHRPINCINSdaRYfoR PactRAtinakK
conmmuni cation assignnent fromthe non-serving wirel ess device. In

addi ti on t o ipEMeRREYLeTiRe vrlink sy gweend Bithi)a ssaingentmfitiwevizeles ingtghork
nmodul e for fi@&%ihlz&ﬂai‘tb@&:}j&ﬂﬂfnﬁ%@@ tion of the uplink assignnment
ell of t

within a serving c e w reless network identified in the
schedul i ng 8&hge. [ B0&8Ying tastill @batasmrs, disdiewed dspdast wt ptdvesssidof ect
di scl osure, provi.ded. i.s. a conmputer program product..conpri si a
comput er - 1 e4daR LT S o LRI e PR B e eI e EERr i se a
first set ofcompesa fist modus forgndlyfonrpRtivd Vireloalsienelshes Baoink bese

W rel ess signals o({(ﬁa serving base station and of a non-serving

wirel ess deviaden ai% ofi dronmerie wireles dewpqusthin th v irplatsmstork  Ruther, the

conput er - r eqgeRbBr(SRdh UsMEAR LRBM RSk FEERRRinpSscdubRIRSsshay
causi ng the conputer to obtain a scheduling nessage conprising an

upl i nkcommsAMeEtingn Walinkgamenmicrtieassigamariiioseihinag se nelvaricsedaiicse.
codes for cAleRRiGLIRE Blebhl A2 po R T B BRTR P uBaliTRT TP
upl i nk assi gangntingwniphinenéatios oY thegpbet dssighmtiftevitiin € baraiag ndt ofthkwireless
identified in_the.scheduli.n age. [0024] To the acconplishnment of

t he foregoi ﬁlﬁtwé)ﬁ%lqggﬁl% éaﬂée%ﬁg(?eds“ﬁﬂgmﬁ‘? Br nore aspects conprise the

features hered2saf ter fidtlisasdasticheasheand tRakbieetdiidsirepsroniiedisaut i n
the clains. The follow ng qiiescri ption and the annexed. draw ngs set
forth i n detdMPUEERPEER RTPEYLS EOmBRIISIE %%oﬁé’@feé“f?ﬂda?lﬁ@eélr‘f@- ofherfgpguter-

aspects. ThesRa@e RRAlS: @hQohPakCAlisY &t oPAWBY RS calingBWonRultW Rliytde
vari ous ways in which the principles of various 8 aspects can be

enpl oyed andespheivgedietashelanaseiacicsving kase piandad of @ nomedruie vdrdless deiice

aspects and fifed fhe GHUNALERR Furthermore, the computer-readable medium can comprise
a second set of codes for causing the computer to obtain a scheduling message
comprising an uplink communication assignment from the non-serving wireless device.
In addition, the computer-readable medium can comprise a third set of codes for causing
the computer to facilitate implementation of the uplink assignment within a serving cell
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



BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0025] Fig. 1 depicts a bl ock
di agram of an exanple system for providing virtual scheduling in a

het er ogene@igs iy k according to aspects discl osed heg@ianoonszzsr
[00261Fig. 2 illustrates a bl ock diagram of an exanple system {or

provi ding wireless conditions for neighboring cells of a network to a
common base station. [0027]Fig. 3 depict®% a block diagramof an
exanpl e systemfor providing virtual scheduling to facilitate

i nproved wi raép@éﬁsca@gﬁﬁ@ni%’ islribe dgsouirgjampagts ae infanded toandedezlisuett k

di agr am of l£.: roviding virtual scheduling for
di stri but edaajgnﬁ tip é}?eélﬁ%@hﬁghgbmni cation according to further

aspects. [0029]Fig. 5 illustrates a block diagramof a sanple system
'8 hot ot ogeneous. net wobRIET SURGTEE1B GE e BrEISER,: 2o am of "o
sanpl e syst goOp)Npri Sy 1a8pibh alNstid dingi-&6 of £ &xagipld dyat® f¥ prbviding
schedul i ng av%(':u?ari g(i:hrgzgulgnog iggrﬁgteg)sggr?e%hss neotivoztkha%ccgiii?l(g: tc()) z?slfnggé disclosed herein.
[0026] Fig. 2 illustrates a block diagram of an example system for providing
wireless conditions for neighboring cells of a network to a common base station.
[0027] Fig. 3 depicts a block diagram of an example system for providing
virtual scheduling to facilitate improved wireless communications.
[0028] Fig. 4 illustrates a block diagram of an example system providing virtual
scheduling for distributed multiple-antenna communication according to further aspects.
[0029] Fig. 5 illustrates a block diagram of a sample system comprising a base
station configured to facilitate virtual scheduling in a heterogeneous network.
[0030] Fig. 6 depicts a block diagram of a sample system comprising an AT
configured to facilitate virtual scheduling according to some aspects of the disclosure.
[0031] Fig. 7 illustrates a flowchart of an example methodology for providing
virtual scheduling in a heterogeneous network according to other aspects.
[0032] Fig, 8 depicts a flowchart of a sample methodology for implemented
improved wireless communications based on virtual scheduling in further aspects,
[0033] Fig. 9 illustrates a flowchart of a sample methodology for employing
virtual scheduling for multiple-antenna communication in a heterogeneous network.
[0034] Fig. 10 depicts a flowchart of an example methodology for facilitating
virtual scheduling in heterogeneous networks according to other disclosed aspects.
[0035] Fig. 11 illustrates a flowchart of a sample methodology for facilitating
virtual scheduling and multiple-antenna communication in heterogencous 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.,



[0031]Fig. 7 illustrates a flowhart of an exanple nethodol ogy for
providing virtual scheduling in a heterogeneous network according to
ot her aspegbSoddd6sdz] Fig. 8 depicts a flowchart of a saml&009/032287
met hodol ogy for inplenmented i nproved wi rel ess conmuni cati ons based on
virtual scheduling in further aspects. [0033]Fig. 9 illustrates a
fl owchart of a sanple nmethodol ogy for erfl oying virtual scheduling
for nmultiple-antenna communi cation in a heterogeneous network.
[0034] Fi g. 180%épi ct s Fig- 1 Hlustaies 2 bpckadiagnapdr sample seldirsgrfuication
facil i tati NenViEiak «QEREANG G dr Bst &5 81 M SGEY 2isBBLpe! ks according
to other disclosed aspects. [0035]Fig. 11 illustrates a flowhart of
a sanpl e nethodol ogy for facilitating virtual scheduling and
mul ti pl e-antenna communi cati ongi- tworks. [0036] Fi gs.
12 and 13 depict bl ock diagrangtﬁgpﬁgigggsgﬁgpg% facilitating,

[0040] Various aspects are now described with reference to the drawings,

wherein like reference numerals are used to refer to like elements throughout. In the
following description, for purposes of explanation, numerous specific details are set
forth in order to provide a thorough understanding of one or more aspects. It can be
evident, however, that such aspect(s) can be practiced without these specific details, In
other instances, well-known structures and devices are shown in block diagram form in
order to facilitate describing one or more aspects.

[0041] In addition, various aspects of the disclosure are described below. It
should be apparent that the teaching herein can be embodied in a wide variety of forms
and that any specific structure and/or function disclosed herein is merely representative.
Based on the teachings herein one skilled in the art should appreciate that an aspect
disclosed herein can be implemented independently of any other aspects and that two or
more of these aspects can be combined in various ways. For example, an apparatus can
be implemented and/or a method practiced using any number of the aspects set forth
herein. In addition, an apparatus can be implemented and/or a method practiced using
other structure and/or functionality in addition to or other than one or more of the
aspects set forth herein. As an example, many of the methods, devices, systems and
apparatuses described herein are described in the context of virtual implementation of
inter-sector interference avoidance for a heterogeneous mobile access network (AN),
One skilled in the art should appreciate that similar techniques could apply to other
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



respectively, virtual scheduling in heterogeneous networKks.
100371Fig. 14 illustrates a bl ock diagram of a sanple apparatus for

W rel ess comgaand@adssons. [0038] Fig. 15 depicts a bl ock ghi@gdaime@igan
exanpl e nobi |l e comruni cati on envi ronnent according to aspects of the

subj ect disclosure. 9 [0039]Fig. 16 illustrates a bl ock diagram of a
sanpl e cel lul ar comuni cation environmedf according to further
aspects of the subject disclosure. DETAILED DESCRI PTI ON [ 0040] Vari ous
aspects are Getstefiogsryisepigiidn netaods agess @ Bosiins ald waigleagytsrminals having a

suitable subscription, as compared with restricted access base stations, which provide
network connectivity only to a limited subset of terminals having a subscription.
[0043] Wireless communication systems implement information exchange
between wireless nodes by employing various signaling mechanisms. In one instance, a
base station can be employed to transmit pilot signals that establish timing sequences
and identify signal source and network associated with the source, among other things.
A remote wireless node, such as a user terminal (UT) or access terminal (AT), can
decode a pilot signal to obtain information necessary to establish basic communication
with the base station. Additional data, such as a wireless frequency or set of
frequencies, time slot(s), symbol codes and the like can be conveyed in control signals
transmifted from the base station. This data can be utilized to establish wireless
resources over which traffic data, carrying user information, such as voice
communication or data communication, can be conveyed between the base station and
UT.

[0044] One significant problem in such a system is interference between
wireless transmissions of nearby wireless nodes. Interference can reduce reception
quality, retard throughput, or render communication ineffective when severe.
Accordingly, planned base station deployments are ideal in that wireless nodes can be
placed at a suitable distance to mitigate interference. The distance can be determined,
for instance, on a combined transmit range of two such nodes (measured, e.g., within a
certain decibel [dB] level). Additionally, beamforming techniques can be employed to
reduce interference in particular directions with respect to a node.

[0045] In a dense or semi/unplanned wireless deployment, forward link (FL)
and reverse link (RL) interference in a cell can be dominated by wireless access points
{APs) and ATs, respectively, in neighboring cells. Furthermore, in a heterogeneous
wircless AN, relatively low power nodes can exist in range of relatively high power
nodes, exacerbating the problem of interference. To illustrate, an AP typically transmits
at a power related to a geographic area covered by the AP. Such geographic areas can
be termed cells, which can vary in size. For instance, a macro-cell can be larger than a
micro-cell, pico-cell, femto-cell, efc. 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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link interference can significantly deteriorate wireless communication for the AT.



wi rel ess transm ssions of nearby w rel ess nodes. Interference can
reduce reception quality, retard throughput, or render conmmunication
i nef f ecti wgowoemosgyere. Accordingly, planned base st aticafys2009/032287
depl oynments are ideal in that wirel ess nodes can be placed at a
suitable distance to mtigate interference. The distance can be
deternined, for instance, on a conbined!Zransnit range of two such
nodes (neasured, e.g., wthin a certain decibel [dB] level).
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12 Accordi ngly, managenment of signal strength and/or channel
resources can provide significant benefits for the AT sewed by a
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ot her APs susthblash pRibtitydeveis fopvarioue weisniigiinechaiubng t Biidridy San Bt e for

ci rcunst ances, e.qg., en the fe ..pas acces wor k respur ces),
can provi de %I%ﬁé%o\g;m%ﬂmtﬁ%g’ﬁgbﬁ%tyﬁﬁ e AL et of wrcics
particul ar GEMSHREM BF8RsSRIMEkeDYrbAE GRBERILIAR by AR FIeIAMALT €AN
enpl oy network information upl oaded to the net vvo_r&' by various APs
within the dsiraniagehgihesto ohey.wadify g8 ignaredheeahrdining ppyided Byt qopenon
common AP by, 0 L, JORLE AT 1. & hi ) :

t he perspect}} \igﬁlgg id%er erozlnég‘é?ogg%gﬁOFn?g{r?%tgﬁ%ﬁé)gﬁﬁﬂgﬁg u@gmaﬁééw]
transmt powerthd 4P oFATend RiistenendmiceBisonsn pmatitiss.ewaihti intgrifienariewrls,
interferenc g or(l)grimtﬁi[on§ g}bre%?%g st By an AP or cal cul ated at an AT,
respectivel y). CRTAdET Y o, & 'nt'ortati on can conpri se QoS

conmi t ment s [0052yar i ouWifelesotrafSinigahachddalisy degoatiicddyhle sniredeaB caobles

within or near  the coverage area. I.n at |east qQne aspect, the
i nfor mati on eafﬂeﬂr ta e@ﬁwsmeé%lgﬁﬁw quowiwﬁ@ﬁé?ﬁ&%&%k%ﬁqr FL)
such as an agkddiEngS@t APE st R THRI Iaddi RAA cBVerd R&A bf thel Bl Baged on

t he network and AT-submitted information, the comrmon AP can determ ne
sui t abl e wi Pelicdyling negsage) cd8 pRAsiTY FReMUPSIHg IR ceabsg. et sTegueRdyn or
near the coygg ' 110G I A b r
vari ous tra\r%gmﬁgg’iCg’?]%,adgg@g%ésgﬁggﬂa%%ﬂi ngt11|51§;§11é¢‘ ggée’r@g e@g?@&?ﬁmﬁi&
Addi t i onal | ypteturecos ttvémtts, irmmprapovep.anddulation endcoding shevhe, o 8sdiks, fgnale
resources (e,

Q.. ti slots a f requency sub-bands, ..or suitable
fracttons ¢ Refsl MedFeofinafl Pr WEE ISP Enendl flebipoet of
synbol s, codie slibjetsdigiostd, the ptiedaliigaassshdeldvibora prihe S, neblork alinAahi ons
t hereof) for varj transm ssions. | t | east one aspect of .the
subj ect " di s&l%gﬁfﬁé,%ﬁmésagwemﬂ@ﬂa a4 FBPRES Reoto ikisgnedtiee
nobi ity i NSEEMEIATNA] nsthwbel&S.| REwaRr Alshb@ldhaRgnetihited thata ASABHRAINIHEte
AP, for instance, or to add the neighboring AP to an active nobility

set. [0051] Ffer thalidd grsckesiutirpmpsspeqyasicd got heuc-pitatdishaisiram ansed to sire

schedul i ng %@i'ar to transmission. Rather, the scheduling message/NAR 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



establish priority levels for various transm ssion scheduling.
Priority ean be based, for instance, on QoS commtnents for different
types of twafhbseodsfferent types of wirel ess subscri ptg@iSaiosLes.
or the like. Priority can be utilized by a recipient AP or AT to
determ ne whether to obey, nodify or ignore the scheduling provided
by the common AP. Such a determination ¢4n be based on a
corresponding priority of traffic managed by the AP or AT and

exi st ence ofmegsags! riagiopwinatopthictspf.t Wasre thafere NAR sudhtedria thesubiedel s,

QS commi t s ffi , n . i
transm ssi gﬁi} é%ﬁgg% Pﬁn@fpggec{egf gnaﬁlﬁn%éﬁ E;ﬂ/) %ka%tﬁﬁﬁiéwAgéeﬁ?%u Y P%él
i nto a schedohddngngmssagpendhbrats todlne gbovs prdpertipd, notknetessarBy Jo 0CDNAMVAIBNK

(or FL) scheduling for.APs and ATs in articulaf.c age ar, of
the common AR e ST R mititeastr Bt §F e NG to TR
reso ulr ;:es ( ezeferal &?@S{x@m@ssﬁgee@!g&iﬂﬂwyde tby bed igper;ﬁaﬁiﬁﬁ i Euigabw ihghess
signal ) spat] mul ti gl exi ng node, _transnit. diversity, node, antenna
coef fi ci ent 498} ansni B"ﬁ%&‘fé‘refat% N %%f&%&dﬁ@ ng%é?ﬁg‘}n rnephige

like, for ongvhodMELscWell Dy RScoARRGSAP aNhieQbpddPbe thisulfecH@MbduRkK the
comuni cation. in some aspects of the subject disclosure, the

schedul i ng reesswgeARemn coanlgyr 3 baskbavhaetworkitodrassmgin the YA toetker(APRB)in
rocees. | Conmhen Syt NARLRR S BECohd ALY BRATHL R

t ransm ssi omoroutls of errctehereMABInoT nsohbdcdvenge aes.s@Fa metity antbebe

pre-established.fromsource tp target .prior to transm,ssiqn. Rather,
Phe schoqul g Tisid SR badiabeasedih iy Rhar® orafgoing bedBpulias o
t arget nodeselalielppdce eigbidhngt, Aadestdice SEOUHRERT Bdpcsitahe Nadasn(e- g. ,
ATs or wireless r e&eat ers within the coverage area) based on serving
or interferitR§SRERE dirgstly dpar Al dg2 Ppiceshieyasss Ay dmpismepiaiembnte AT, pD

of one or nuheRATSdhaOst 8E sBYidkNg. AF4 nessage, or a conbination
thereof. Where the termNAB is utilized in the subject description

and appended0®i4di ns, Furthos tq degbovgne MNAD oah Pheify iderNaRs plfadestatasted for
general sch [ nes i t Vi r i e t
necosear |y To HORTRS RARSAA0NE bl PR BRI LD o B,
to transm sseomgcfuch AF. NABrecglitrh dlihdantdaendg ¢lneX AB te détedhnih¢ whethessage
can include the latter .interpretation.in suitable instances.
(053] nce. ghmstesiunEngsEioR B ERtH AT oF i3 R SoBtbet B rsiasnd
near the covBiagethameoB sethy edviay APhe common AP. I n one aspect of the
subj ect disclosure, the common AP can enpl o%%a backhaul network ta

p

transnit thd0RRB to ofh¥rlcaapyne asprohihrgrcipispedt san infEmBeRRObAF of
rout ed 10 1 heuQidret. RS, QURfisiafs Rtk 2 blfiVOlc s RBOR BudTRIAS) HSwAL,

wireless relays in or near the coverage area. OIA routing can
benefi ci al wiseyask assigaeienbinticainmn @) grnokd os messegs et thie liker ThdAS/NAR

backhaul ha I , i . il .0 r
aapects, t na T sl S doRRted PR gRR AR PleriORLAME SnubTghick sthE
nmessage, f oranianiploeieitatatdAE) chimeigquest (RBQ) ¢harme) wtisingildr oomtrol AP

serving the AT. [00. 541Furthe t he above, th B, can spccif
R B R A S L M L R e A
include an Ividréddss eeldyadigifh, dlgcandteaby kR sofvirdNAPEnEQib¥iifg SHENbAkhaul he

reci pient AT can decode the NAB to_determ ne whether the nessage is
i nt ended f orCORRENPE I i Aspagts: the Adgan iy e RAR N HAbysel priBesseaedage

and forward gReNAR Aot XPN@1tRatildd0 9P 1 ddffon! BAR AREHPRFELS -
the recipient AT can informthe common AP of
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,



status of FL or RL transmi ssions with a network assignnent status
(NAS) nessage, network assignnment indication (NAT) channel or
message, owoldie/dobdse. The NAS/ NAI nessage can be transmdigdodopsipe
common AP over dedicated control channels, such as an acknow edgenent
(ACK) channel, request (REQ channel, or simlar control channel.

Al ter natlvely, t he NAS nessage can be sthnitted to the common AP via
a wreless relay.station enerated by the serv‘é@g AP and

submi tted oveEweHivske kﬁ‘l&‘iﬂrlt&&fg%@ﬁmmﬁ ilensdy bggplreddor qopteniign can
empl oy the NASMNOh wHHINS raBlc (RISAALisile foQh¥Bdrn M’-\BABQn@d?r%{Nﬁ’ﬂdag
AP. Alternatively, or in addition, the AT can enplo

channel or ressages wwle) tbﬂwénchqs fies INAB with its TRedag Ide@rmlng netdd interfaye with

i nst ance wh fil f th e| horln eII or. an
AT served bf}ﬁ%ﬁe ne%ﬁblyfr{% Bg %@T%Bg@fﬁgg%y C ??% E) Wﬁfru é?ncggﬁects
of the subj eptcifikdsesomsass based hePh&By@amumemao&émam | 1Pthefintafering node is
Fespect | ver v ATBHTGREE S 0 SRS Heutbian TaeeT o QPT JPrmer e ToesbRL f or
contenti on nRARA! ti@BMILkibA seHeB@ingt Nk lbdt bhralkpdcs MOAT (S idb&e 4 a2
common AP. An interfering node_ (or serving node) that decodes the NAB

with its | DeaNABemd sehedile 9 assishin seheduting BL fapanisHiensamn stpddingi ng
(e.g., by chﬂaahmm%cm?dea%&twe@@@yrdae%l)on%lr&&%mdlﬂé&qub&% Sfto
speC|f| ed resources based on priority and wreless condit PF ot

i nt erf eri ng snoeknding cgHs. Aikewigehf ﬁh@déeré@mgab@@saeh‘sé’ythehmemgt@ cetns
serving AP f ion edulin

2t Veast ond el IRIR ARl BRI P R B 2 o
schedul e or la\smr@ttrammm@h@dubn ggecRledrésansed Ss¢ddsprgrivusdiredtiliigng
information i.n luo'r?:l in the NAB, and fromw reless conditions of a
serving cel IIBYSEEMO0H& ng cel|'s. Likewise, if the interfering node

is an AP, theosmt erf el 1gcAPeandidehs hipeboriie @5}ebﬁh1£c¢osgfe th@%ommon
sel ecting other resources) or reduce interference (e E | oweri ng

- .
transmit poveh JanEmpigyshe petwarly Bddt-sdanBed wHcley piormitiono éewdlfatc virtual
prevailing iy 1@%&3&9%&1&5@%10{1 @9%@4&@&1&?@@@9 #gﬂéa b ﬁl@ﬂ'
aspect of the subject disclosure, the common AP can e
net wor k and cAMusmisafian dbcaise MBS comﬁmnmamqmnvaimsfeamnatmatfehmnelt ual

mul tipl e-antgnpa, commupi %ﬁg b%ﬁn%oﬁmw% g%m the er\ﬁ‘rathz% scfxfﬁtgxg 38 gnogc{vhlgtggreed

for such communi cation. ause Area

estimation on&cadhﬂannglmlﬁnplldmmcnmmn@nura@hbﬁpamgeﬂasaﬁfs@lrdﬂ thgwiraics, the
centralized.schedul er dvantage ipn calcul atin

o b o i oAbl s AR Rare AR naEh I St e gppEpsss the

i nf or mat i on,cof@fohi AAutaArceulait MBNO @MKo FarRBR TSmullifle SHER

ci rcunst ances, the common AP can cal cul ate MO conmmuni cati on

par amet er s 8Hiciging 1 the Wonelgnyipleieaionas sonynymcating. he payaheters can be
nul tipl e- ants%}ﬁﬁ‘te&mm}&@taioﬂge with ¥ al iﬁﬁ@ﬁ ers&mgﬁ% e&%g)'al;atﬁ?egeré Bith

the NAB, along wth an assi nt ass rating r r amet
Wi t h r espectréspectivodedss. A@G@ﬂmglygthp noﬂmanudﬂsm@ammhmlmmnmmmb#sed on

conmmuni cat i h ized datg ¢ ed. b

AP, and obt gl?encea%@%ﬁgga%sglpﬁ?%%bryolﬁe ghputres abai i ;ébrq%éal (%Vgﬁtﬁﬁeséﬁﬁﬁmpm
centralized asmhabliuhnongl sicﬁ@&&iaﬂeé@chedagnglow to the figures, Fig. 1
illustrates ock diagram of an exa em 100 t provi des

vi rt ual schéms ng foh %ﬂ‘@l”@g"s OMCEH gh&”“%?%% @ﬁ?qi%égré‘@r?&ai*ses
at | east onexsapl¥ ke ehl th&ﬁaraaaes&ew&@cﬂwu@g%fMrélaqqt‘c%inhmﬁl%a&&{é The
AT 102 can nonitor wireless transm ssions of nearby APs (104, 106,

110) of t he S¥§&ndRf coormse dﬂﬁwpwemv@ﬁqﬂe‘?@A@%&mddwwemm@dMR b
to a conmon hase ﬁ)tZactah%n(taIO@)relEs@ taAGhikdisRE nk 6y XPE le%\Ps aggﬁ%ﬂhgg

In particular, where system 100 conprises one or own or
unreliably leyRiemn lﬁ%andlﬁowdm‘rmﬁeb@se-r@atad mcﬁcmnatlbmton atogmicar tlmse gation (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-



16 related information can result in significant interference
reduction based on the virtual scheduling, even on a packet-by-packet
basi s. [ 0049 2btwmesakvi ng cell AT 102 can conprise any Sgdireddb®/o32287
wi rel ess conmuni cati on device configured for w reless comunication
with a wireless network. Exanples can include a nobile device (e.g.,
a nobil e phone, |aptop, personal digitall®assistant, smart-phone,
etc.) or a fixed wreless device (e.g., a conputer, fixed wreless
station, fiXedicfdrigimationgansissyghin signaficaniiniesfprepce redection bysen gn ehe virtye}
102 is confngHgd%qn%’Qvéﬂ)&{g}ggck&qﬁlgagketq,gggnel information of at | east
two APs of the system 100. Monitored control channels can include FL
control charlR@¥%, or RbeswedbadkATHAR I eonfiirise Repdsunghle evitgless ACK, REQ
channel qual ] I..adi: - reqguest. | AR% hybri d

[HAM and. oo PSS Biogididureith ATRILES oo BRUTRioh T WAL plonc
macro, m cr Exapipke car infidt o nivhHedstiat(k.gn a nabilebhete, Bpiop Adrksonyi digitas s
network access points, Typically,.at l.east one of the nonitored. APs
o The sor viRGeR T-PUB diet o R E S AP G- ABOTEVE HRET BrElery
overlay 106,stfiehMViRg rélsy,ant SSHON PeEREEH, thdseMing SolSAS 1 8MskBBfigured to
Addi tionally, however, the AT can nonitor control channel information

of i nterf er iRgpiapeonirebcliannel iafarmation of &} lg1hYa MBS efifbe sisiom HY- dderitogd
104. [0060] By fiBiMinhi@elsn ?rf?;ﬁ{d'é‘irtl BRENNGBInrellf QTR Fde@hck @«Iar&% (Gefdige,

identify current wreless channel conditions of a wreless n

condi tions cah. AGK| RBR. fanigl qrality raliestor { CQHwertoraged wanehlAR QB hgbrid f or
ATs or APs, #@@Qﬁ%ﬂ(ﬁe&n}é@ é‘&rgﬁ N c%rtné)ﬁ@e ol I@.fa%ns 8085 458 oF

the like. A can'bun e Oof nbre su con rons"1nto a cell
reporting massageicd08feand bakelstatien, dr bthennstablg evikOSs hawbikercome pointel |

overlay 106...In sone, aspect the.repart .108 can jnitiated by the
AT°105” upon THEbeTGi o5 oBE OLG I P AFR ASSTORE Aol irtnet suibl
Al ternati velfeniloh@ ARRAhackdEICARIBL1 0, kGGRE afla Bm@ABn ARedfiighBsm t he
serving AP 104 or the nmacrq overlay AP 106. In at |east one aspect,

the report FU8cRAAOLAAdiGRRMILy: BRIVGYST ithsoh E s3n Hronify cppitnd ghasmehipioaneiing of
condi tions i a ﬁ%‘u@] ) el receiving the
cell report ﬂ%{geﬁﬁheﬁshg%gii @gg C%% msll rbgno@élr@fg%ry %I%@%%ggggh store the
report 108 ilA06nory Bysmonsadngeapitoyclansdtinfofmationmaifiil @2icdngdentify current
processors : de t. Qr: I mati.on pertaini t

cell wirel e;‘él %%%S’% ?atef‘]?lglncgn?% 8%%( r a“(f:lgeel%’gg%ﬁ' S ugfr; 8(8]di1thonﬁg?ﬁ)?1§/ ufiLe_Lg.E or FL
Menory 114 cemsbi powvarassipshance,g. dodaTatosps, tgpeaineigyimg fettceanin AP

wirel ess condjtiaqnps, .as |l as,.changes in such conditions. over tinmng.
Fur ¢ hor ror .0 Uhd a1 P s dRike a1 0 SRR Gear sbd 1k po g et
based on t heegdrieiledhgel (8%nd HBLRF MRih@kge 108 B5the ARG EUbWRY 106. In
condi ti ons based on various dynamic 17 circunstances (e.qg., nunber

of ATs in a eBGEPREGE. he EROrtABB ot ba indisteribydhont 102 ppmmripecivinge FL signal
scattering aridhi heNDe, BRJ1HP ARknatively, the report 108 can be triggered by an AP,

such as the serving AP 104 or the macro overlay AP 106. In at least one aspect, the
report 108 can be submitted periodically, or based on wireless conditions dropping
below a threshold level.

[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



[0062] In addition to the above, the processors 112 can be enployed to
cal cul ate suitable control or traffic channel resources to mtigate

i nt er f er enwe 206vage4s he APs 104, 106, 110. Additional | y,pcin&2000/032287
processors 112 can be enployed to cal cul ate suitable transm ssion

power levels for FL or RL transmissions in or near the macro cell.
The cal cul ati ons can be based on data slbnitted and stored at a
W rel ess network database (not defl cted), provided in the report 108

or |ike repGHCYnsHsH Eetgedmsgb%?% s 1}1?§°F‘?{a$°r?éearr985<9f Héwﬂmlssg%rﬁat fligd

by the APs 194 Scjagtgfll{gecogdlﬂoﬁg b&fdd op)t hrough a backhaul connection
between such APs 104,” 110 and the macro AP 106, or routed via an AT

102), or obtlB#6%d by Hrasdiien te thetahpyes thewrorsesory 0863) themplaradde erlneldte
channel res j B
meesage 116 Lol dANRT SRMANRAYEL hfiLe AlFRACHAG AL 208106
t he NAB nesd&fel 10s Auditoaslty, the trénessals 132an bhhmp]ayedmmlaglbmgum&me be
advant ageous_for. schedul in lr_. 6"#1 to t.he AT 102, @he serv nqh
10 or ot harn RS SRRt IG T PO R I A erb Fulieelic Thf o
i nstance wheaRulatiénssahBelbdstdgn Hak glﬂ:tn%ttétpﬁﬁsstdréﬂ 204 Wik g€ ne@loiSdatitae
NAB nessage can be transmtted in a broadcast nessage to all ATs

(102) in raf depictedl Pinyided e reroftgdE 4T Lisorsreiscupyiitieg byipsherAR s in the
nessage 116,40 ée@lzs@%ﬁ@éliﬁ% thD & pUes$ 396 (AR ddlfé%aﬁm@fﬁ% Ha.f:kﬂabpcolﬁﬁéc%ﬁge

116 contai ns schedulin rmati on ertlnent to the
serving AP b@ﬂveerrhlechdwelroﬁq Hé)tanérﬁhecla@tpr@éPtié)éeu r@trtedmetahérT mé oxAB

nmessage 116 e wthin the serving cell (104).
If the NAB %{é@{gﬂgﬁﬁg&ﬂg Stglt%ﬁe?‘{ﬂ‘ggt he AT 102, the AT 102 can decode

t he nessage [0063] or f @nmdaﬂerhimdnﬂ&m@eesﬂzﬂlﬁes@ttahmmsmm/pm:@r/@é%ﬂs&ﬂe for

AP-directed.sc ulin |f the ssa n e o the AT
o2 the radSEs i Rad ek e R aMR i uf AR L gt o

i denti fi ed Ia@pdch@lmﬁsmSaﬂg&%udl&@ﬁéltﬁewatmi elfiass BB agnpesi B the
NAB 116 can |ncI ude p I‘IOI‘I'[){ informati on for one or nbre resource or

transni ssi orfdpBNEcoys et eheduligs sergaed ioibaedl HZ. theschvier AP £, pr gtheridghs
Based on th%eﬁém%ex{rtﬂexeﬂvm O{PTRE4, qagtrg§5§e&t9'f&rﬁhst5&%%1&ﬂeQEe sch@dulint10)

can determ ne her to obey, I'gnore the iInstruction
Such a det er#reefanpdss icanltipl dslsdie BABuhessdgecapbé waristmyttadon hbsiaderst

occur with %(61[ atgcgtgal A%Qlo?);n%% Vdf’?k?e&?c SPI pi ent node (102, 104,

110), for ins curr ess con |ons or the like. 18
[0066] I n at [Dewigt oneU@dldretcemmglth@NABonessagad 1HABT hessagdeskidmesange and
conprise determines if the message 116 contains scheduling information pertinent to the AT 102
or serving AP 104. The determination can be based on whether the NAB message 116
includes an ID of a node within the serving cell (104). If the NAB message is pertinent
to the AT 102, the AT 102 can decode the message 116, or forward the message 116 to
the serving AP 104 for AP-directed scheduling. If the NAB message is not pertinent to
the AT 102, the message 116 is forwarded instead to an AP (104, 110) identified in the
message 116.

[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.



nmobi | ity managenment instructions for the AT 102. Mbility managenent
can include selection of APs (104, 106, 110) for an active handoff
set, or a wonm@ndgy® handoff to a different AP (e.g., bagad00/032287
traffic loading, cell interference, or the like). The AT 102 can
elect to follow the nmobility managenent instructions, nodify the
instructions, or ignore the instructi on$d based on AT confi guration
or prevaili gﬁ wireless conditions. [0067] Fig. 2 depicts _a bl ock

di agram of a#&kanpl elns3; daasians @adifipaal asges ThFM%gle@?&e Heéx @R APREE Con

of wireless n%%ﬁ!ﬂ%&ﬂaﬁﬁlg%nfeﬁ{ indrREbeY f@gﬁlemuﬁozAﬁM&ﬁﬁwéﬁa gepdeht €40 i380de
conprises an AT hin a serving c t he” AP network,

and an AT 206eledionsf APs (H §0thdi Orfr aneactive lzmlpf Set. etrecommmandri® handaff o a
addi tion, Al B

nei ghborl ngﬁ%‘ﬁé} %gg;é% a\?zﬁ%gﬁc Ire Bg Cg%#rtleerg%%gﬁ%\?\n&t lﬂ{g%:ﬂ%aAT(lJoz
cell 210. Thas¢leftao folhmtthﬂmblhttmmam@ememtgnsamdtlm; Igb\cbfyrthﬂglsﬂ(ﬁmoﬁ@@r

208 be f.ent | d t t
of the cel ggnq%@%?@bbg PR ABASREHET0s sl Bl aePF o Er i
schedul i ng floee7a cel | i) 2\abpicts atbhry d&@f@ﬁeoﬂaﬂm&mﬁem&m 200 tHahRiciditanar

APs 204, 208 210 Accor di ngl?/ i nt erferen%e can result between on FL
and RL chanrsT4 detgrapinaiion of woislest epppitiops fos f hetgragenaopy AP Avevosly 2Systess t o

the vari ous 28530RPdses 204 z?éé%h@éd y@blhg aal &04})&@5@9&%};& QRS an A1206
as current transmt streng oss, or the |ike, of various

Wi rel ess traridm ag¢ighioring gﬂs@pgbofﬁm Wtwmlq gm@ﬂm, gheingtveark eorepiises 2t he
ATs 202, 20@-&%26‘ etﬁf%]lﬁo @Eﬂvﬂ%’a%ﬁ#%hﬂﬁ%ﬁgtﬁs %09 “ids%v?c&?ﬁ'i?e% cdrﬁ%f:&lfowl{hon

of multiple I'nran such nonitorin ude
at | east a rkspead mwléznbﬂhungoﬁiast@wthe 2688ngasd mglhboa;sgwh’e 26,08 cerel |

AP 210. By tori ntral . chapn t he ATs 202 06 a identify
Current 1 amearalicolt PRI R OF iRt Qureart S Safvate by t he
APs 204, 20§esp2difie AFEdI0E] 20322 10/can Welf@InCESITIE SSRGS faSSEIN)RHich tBan be
identified fromthe control channels. The ATs 202, 206 are configured

to extract tSAECiisBERdeRiboet the eheARSI N2, ?Eng‘P‘FFOFer%l‘ REETTRRNGSCaPn t he
control chanpelg,.andn B 'P‘ﬂ'aﬁd mcémahmso BEPRLARE oh Bm&ﬁﬁﬁ%ﬁrbg@%ct%lm 202,

reporting messages 212, ) me$sages provi de W rel éss channel
condi tions f286 te ﬁl@vgmuS|PrH} Q@éi 208a?-\1;ﬁ aewelhhoen etbereenditionsessb@s pwedny

0069] The r 4 he macro
E:ell ]210 on%%ﬁgr\%’&t ?tg?n 3?‘82%3@5%6 1(2'%‘.’ ‘g’f’{aﬁﬁ\@‘?ﬂ%&aﬁ%@?&%ﬁm or like
channel s). Thes8facro delhklp2diligaarthidmeofientd)ehe ATP2AY Recandpoot Bzuldlip

214 and save the info tign ertalnln rrent wreless

condit 1 one. Grote oSk d Ba: B Be el i bt S TE ey et o
cell 210 caméhiodihg wildfnerufebi 1em @Qd’sbéﬂnﬂb ﬁ@vmgmﬁ:qm 208) dsSvellln8kthe macro
otherwise mght not be 19 available froma netwrk supporting the

macro cel | 2B ATBHde BYJAOHITIAL Lot ARANNEH, the Ads AR £BO eaéwie@fbcwt
provide Coortgdn@{ﬁfsﬁgn g@&@&%%ﬁﬁﬁ%ﬁ%ﬂ@&%ﬁ?%&@f tﬁéApg 264208, 210.

conmmuni cation wthin théeé macro cell. For I nst ance, he macro can
di rect AT 202dditgoneHplvoseiess faspgre mtgnmrenﬁmcmelbqelslsntﬁ“@d(ﬁ@ndés conftell Fleannels,

directing thg nerghRosing, A fé%dtt SR t%Xre%o%ﬁéHhtpa% mfsif*ﬁ%?gﬁj il Of

w rel ess resources, to avord €rence on anne %

the macro cehfonﬁéﬁbncfann merceﬁaroltchmneksapébundiremm?mfbmzmmn hmsmﬁvecreﬁnt

sets of resources for FLE; shons to re(%ucell nt}?rf rené; r% he
P At or ot UG s 2l ShC Prstern Sy e ol bR e Bet b
or nore nodeage §e2(idg cdDshd éQMBbors 11t Rspetidly. transmt power to reduce

interference for nelghborln% nodes (202, 204, 206, As a result,
system 200 dAMO%Ychi evdbe FRpPBIREANGSHALET £ 25 %%@eﬁﬁi‘%g%ﬁ?ﬁh@@éﬁoﬁﬁuzwn

evol ving dept OyaRRLs ﬁéou?&g féggg@ﬁog@ A&ﬁq(ﬁﬁﬁq, 8P chhﬂle@kynm facro

wi rel ess conditions. 10070 epicts a block diagram of an
exanpl e syst@}h23@garf dacodq the mpeotwe 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



scheduling for wireless communi cations. System 300 conpri ses a base
station 302 configured to provide wireless scheduling for a cell
served by Wwbhe®asssst ati on 302, as described herein. ToeaagRimwosshy
this goal, the base station 302 cal cul ates suitabl e channel resources
or transm ssion power |evels for a particular AT 306 within the cell.
The schedul ing information can be conpi 12d into a NAB 304, which is
transmtted to@ﬁg[;]?1 AT 306 on a FL channel enplaoyed by the base
station 302.2{! fome 2 gelyiod w@poting AR Cx0or!IcR. Sgrgsrandais afpimetien, the
i nformati on.mAR, ¢B 0H cExhﬁro@fHe%Q&dfﬁ@@d lﬁﬁeﬁ&@ﬂc@%ﬁaéeﬂaeﬁhﬁr AR, P4 tO
identify AT 306 as a scheduling target. In addition, the NAB 304 can
conpri se an SPHNBhicEtien wishin theemaary gelAFoB istangh gheyngors pry dirsk AT B02 to
enabl es the 6 t 2 FL
chedul i ng. Ry Fensfel ol aFeul B e URRGE A RRuOARAT Bl S

t he node pr @mpd:bymgdmthet NécBld}@ﬂof wioakess egspuiicés, thavB&ﬁnh&%&ﬁc@drfRL@hannels

0. dot or m nd BHETKAF TG SOl Dok Peech P SEPEri e QUAreTECy EfraREeteer

or a nei ghbetdoagesk FL txfaﬁgmllsﬂ(sﬁsamqeduc[eG}Qgﬁdrbﬂbeﬁd@téﬂl@nAIt&nﬂﬂ_ve@nQr inase
station ID, the NAB 304 can_specify an ID one or nore interfering

nodes, and taf'ié‘FlP’F dheympcgp el 2 C@dgﬁctﬁaa@&momn@dwﬂééﬁw&ﬁ 208 ther

speci fy par thh, %fm%%é@ér tQfedhbAhfckBrnbannal; Elfé%%hﬁ@e% (ﬁ@z ?64 206,
enpl oyed by AT 306, its serving base station

interfering Zﬁ&bIe%S a iiewb pYfitany RO canpclies: lﬁmnovedelmnfffrynosmmagﬂn@nt even for
resources or, %%lgfﬁgtgglflg%ﬂdt%? h%‘?ﬁ% g‘{‘? @29’@% ﬁ%m%ﬁm SUC dat a.

In at |east One as respec
priority |evenditiepeci fied 20 within the NAB 304. Thus, the AT 306

Cnterforor. DHRT 536 Mg critinabiisR Beig 0 TR
transm ssi Oléclﬁefdﬁﬁ‘tg@%hwwfal‘éﬁs doﬁﬁﬁ@%ﬁonﬁ@y@t@ﬂiﬂw\é@ﬂnﬁmse@% blaﬂ: sddhBoon,
AT 306 can forwa he NAB 304 to an_interfering node

nei ghbor i ng CAMSUre! to PEqUide wireless sehrdvling %qub%c@ﬁé@yéhp baéwe#@égﬁ as
enpl oyed by d@&ré@@herélﬁ A a@&%ﬂ@ﬁtkﬁsﬁé’éﬁ# Y a8 étStYon §O§ %l@ﬁ‘lafe?glﬂﬁgle

transmission strength, or select a erent set annel “resour ces
(e.g., specichinagl eppurdee oNABsBOsjontpowarlgivels fqntaeaﬂlft@uhan@'fvmﬁ withirhihg bt

priority nogg, 91%&1?[ Jg 1Hfo?rgatmectﬁ &L 8&8%1 e(am?tlé a'ﬁ&ﬁ 36!? qu{]& é?ransmwtteci: Q)

resources can priori
interferenceheczénTﬂdDﬁommﬁ?La:smlaﬁlﬁdya&liyhhesmpe@nmn/m%ets of channel

resour ces. ]In at | east. one further aspect of the subject

sl osur e, WHATNAD 305088 tb YAl 5h FolP Ra Sguisdro s PerDaf
306. Such dalieAT306 b WITREYRAN e NEB doai io idedtay mmaﬁsla@ BSchedfliBChigeN
of an active AP_set, or the like. Accord qgtﬂﬂto still other aspects,

the NAB 304 1 adilieshciNAB 384 aﬁﬁO@%m?mi% Pﬁ‘?lbieé‘ﬂtl%ﬁﬁa?% The serving
communi cat i gy RSLWRER (€T A6 %O&t&%eaartgsgeﬁxas@g%n((@% R Eéhs&l)lmgThe

paraneters can indicate a particular channel resource for su
communi cat i @¥, dea@tedé»ylsys;@;n ﬁ@%rblea:&eﬂv& bdsarstagorors tlterrmds HTCIVICbEg/\ﬁﬁ NchB 304.

mul tiple- anteinded | onff ?o ano%%?glsggtafaon % tp%t'cﬁ,f%’??é@ cap u%hze

for multipl & antenna ransm

avail abl e t Inlﬁetm@hl)aeﬂetemhmdefdethﬂhﬁtdhiwlar@4asd1d@:&ﬁrto‘bﬁd ilset@érd cell or a
addi ti onal g Elz can e achi eved fromthe nultiple-antenna

communi cat i SFENRTEg 1y BB BEFRFogeneous AP net wor k.

[0072] In addition to AT and base station ID, 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



0074]Fig. 4 illustrates a bl ock diagram of an exanple system 400 t hat
provi des virtual scheduling for distributed nmultiple-antenna

comuni cat woyoosa@eREdi ng to aspects of the subject di scl@asedooDet em
400 can conprise a distributed nmulti-antenna arrangenent 402
conprising distributed w rel ess conmunication devices 408A, 408B,

408C, 408D (408A- 408D) The di stri but edZ@rrangement 402 can be
utilized to inplenen M SO or_SI MO conmuni cation with a renote

Wi rel ess trdﬁ‘élﬁ’éﬂ\?e\‘AB§%th§’§ &e Belst00spn £pBprRrg prority fevelfats g8ect s,

base stati on-40isGORPL SRSt &F a3 liNBHS AN R Gh Ok ﬁér%@oﬂ% §|0M9ncrease
comuni cation), whereas in other aspects, base sgatl on 404 conpri ses

mul tiple antte&ﬁﬁ’a§819m strenpthiior crstamon | éh@rtl@m?ly, P00 28 iAen, deh 3@ e forwaed

mul ti-anten of W reless
devi ceo 408AT3080 oy o gt Al RRec R R in il BN R Rl T 2%,
servi ng AT 408erandchinnresoucel kmployed Is;eAWBn@ I%I%’ﬂ%a@éovgar priaritynt cay

mcro, pico 0 mo AP d&btlo an conpri se one

ev.
o tror e v r st TRl sp e P Bon it e e B G o | e
relays) and s@&ﬁﬁwmfI[EHIQAB@OQWQQRrbﬂQntéEF&uﬂgQ&ﬁlaﬂ B& grivrifeicB b PeicAdintdae
serving cell. Various nmechani sns can be utili zeg t he devi ces

408A- 408D t oVhskhen imlgwet insriereaceian sviish resewrsentan Bg maﬁw o PEeT Y Aispeyity, as

| Tl ement Mubdil asRhE e QQERI oA BHOR ksl M LG ARG Jr ey ces
408A- 408D. For 1 nstance, one or nore peer-to-peer conmunication |inks
can be enpl og®@dra®® commruni catively couple peer devi ces (408A, 408D).
Such device be ¢ r a 0 and
FL comruni ci?m chan(ril)lg{vE I%{f%eérlﬁ%ér @lﬁ{gﬁt%e gshu GCF‘%;ECLQSH{ Hleg\&e)w (3:@5_C
(408A, 408B)indade eotligymdrypimal dae IferA"ﬁBO&cﬂmu date @i BNenylofcadn hsndoff

where at |ea one .device .is nf| dto and receive on
both R and e GRANMNE: SIectit 0 Aol TaL ol FEntALPRTSHPSaN Bifctr
reception Wadsheca)fleeAB seu;&nctempe@e ﬁ@@eé@Ifagnﬁmp1eian{eﬁﬁas$on9ﬂen@$@§ct
a wrel ess reggater 408C can be enployed to interface with other

devi ces (408&MADdS, Aﬁé%yndaaﬁathpaeqqcu(ﬂ%&depmé) mificthapmeteineas ipdicate a
Commnl cati %ﬂ\@ulaﬁ’ cﬁatnn!:l%@s%hrc@@&' s%lb&fmrﬁh’tﬁ&tgﬁvds%ll %sqpség;t thﬁ%& bed
herein, serving AT 408A can nonitor transm ssions

Wi rel ess nodeaesr(mmwelzlf‘OBB}ﬂtr@mterw@3@)511ambmblt dicoding pal iéiesmg parameters
conmuni cat i fol e node

Coanam st 5 SRRl d:RGe RERAAER, Bhel rPRRE inteRuee AR FrORRC:

t he comuni aaharame@ mddltlmg s demrlb@rhwlmeddlhyndl laeins eermﬂternghlé{red%ﬂtﬁeo
base station ‘;104 Based on such information, the base station 404 can

cal cul ate pdf HB]FéiPEen?%?c’%‘i“ti?aﬁ‘Pé YRR BB IEPERRETHS LY BVBRk. ¢ eception

by a subset 9§74 he de‘lﬁg?ﬂSths&HiéEh%lo@gd{aﬁﬁnﬂéﬁhrekﬁ}%@‘#ﬁ@iﬁ%@ﬁ‘iﬁﬁﬁ‘@ﬂﬁes
arrangenment 402. Subset's of the paraneters enent ed

respective dayd é@le@@wﬁomeee}we@ﬁw@leaeem&%amwcwpnﬁ axpEhng t@esme
of the devi cggnd 4986 AQRR) nay g ‘ 0a
NAB nessage 40% anjg forvvarlztlee§9%cl'A ?g@ﬁg é?é. ﬁg‘mt%‘[&‘}%l?‘%@ Vi a
uni cast messageiennt Hbadaesing tdostitiheeddivistless bameninzriiandpeivesnd 0820 2088 .n
the forner v, Sl but e or,extracts
subsets of t@éepaérggjeng't% gﬁ?‘sfi Ogﬁb%ef ektg(f“ eaérrarnggm(eétéﬂbg nsueblétlg]tzgdtto
respective dmpieemtmm Mlﬁ&@r %Mml)onmmﬂ@ubﬂemﬂe\temesﬁ wittlest Qa®cdiedray
408C for distrjbution. ‘Z he res ect ve deV| &f 408A- 408D can
thus 1 ocer voubh AdERa G B 3RS GBOET RAFTGTATRB P4 pusRsiset # yagle antenna
mul ti pl e- ant@anaIsty @@m&@amﬁxéeﬁ@ﬁpwhef&@s inBhe® AR O] 1S §thion 404
parameters, the devices 408A-408D can transmt on |ike frequencies to
i npl ement  a PEPEEesIRENA ATtapIas fer MY QuparpmiRisyiost-at i on 404,
Alternatlvelg rin h AEMLEES 'skféﬁﬁ i

mul ti - ant enna wnl i n%q4 élb??ecni%(agsﬁo%@ eco eﬁp&% gﬁg?éﬁutvéﬁ?

t ransmi ssi ongresof achleevdevivenAisdy-A519 Trriinstance, the devices 408A-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



22 [0078]Fig. 5 depicts a block diagram of an exanple system 500
according to aspects of the subject disclosure. Specifically, system
500 can cowpri®mmesmibase station 502 configured for virtpgahusasmbeshisi ng
in a heterogeneous access point environnment. For instance, base
station 502 can be configured to receive cell reporting nmessages from
one or nore ATs 504 near to or within a2tover age area served by the
base statio . Addjtjonally, the cell reporting nessages n .
conprise wi g@%@i@@%ﬁﬂ@ﬁﬁﬁ# B e IR iapRARd P g s TR BEA TIJQED in
within the ceNgicA@BodfERe s@&MgThDl Yalidif MHchali @8Scat BaDARled bRy ARk
in a database 530 coupled to the base station 502. Furthernore, the

base st ati o#088A0ER0 exghrese trakiac dits @ eBedubing iviamation rimplamsat mlti-
schedul e tr 1.SS] Wt hi Lt d aRdth exe. Nt d
interfer encg?t%g}éasgescr |1%Mélég’hd§t%ﬁﬁ?£%%{'ﬁ3?§%§i&§# g% %ﬁﬂ%og&(@t&gﬂ_c??&n%
access poi ntor more fecctmpeso ppnins@Ecaiondinks varbcsiplayhdto ainraims:tinely ebeds
signals fromong or ford Is 504 thraou an r nore receive
antennas soaeeaites PPER Meph e b thtieh Do e iiia Ml SR
W rel ess si Gotl BL piidNIL. detdmbyicatiat chainels. 32@miatvdliia bt of theBsecel (408204
through a tr 8. Receiver 510 can obtain

i nf or mati on 45%)(”12?31%@61” Q%’gtgglgé)é’ﬁ'i‘g? WHBIUIHAtIR ArofasPis niiere gllpast aus dgvice

si gnal reci pi effighRAto S4RMMank Retkive 86 BbMGEL Wi RIDKhAREI tb fRNANEL t ed by
AT(s) 504. Additionally, receiver 510 is operatively associated with

a denodul at GPRETEN RSN UTCAeRtoN Mabenoar sush drest iAnsordmerto dulcatt ed
synbol s are I i J L.on
o ocessor ST PtEohnos SR AUES O, hRERIp e nRITRPLERL
rel ated to f40tA,i4088, 406Dy puteticibitatd thp hewberd-edeing comsanehadn with &02ast dme
one instance,, st o&cra?d information can conprise protocols for parsing
W reless si @Hhefguc d"'€¢hedul i ng forward |link transm ssion of base
station 502 [a0T] r ever 3¢ dedchked loadis,HeB51c0NT 408 A titembHi(os trabddissions of

0080] Further. to the . b tion 50 oy th
Comuni cat | R PULECEBoS T G0 o AL ACE0G: JAB) RELSAGE WISt he ATs 504

or wrel ess BRINAIKHNPARRIHRBARS bH%d lanésies 0z, iMRerNAR, FBSSR08RaM,
provi de resource scheduling, transm'ssion power levels, or nobilrty

managenent diepggitiesage capeassat PataslgsaripbvepeidheasonuEgaiop gerditians is

net wor k condy t.i 4.1 t i E )

et vor k. dat abecilE e drAPATIARA W pied ST 4Bl Btk SELBL RGO e
mobi | i ty maagetsin 404 nabalaband pgamedstfo mdhplessstcopt frammission er feeemivne

reducti on fQr heterogeneous APs nei ghbari t.he .base station 5 The
NAB s onge B anthe! BORR RS oot sk G B R Gt e B SR A
messagi Nng, GubsAofike sdfttéds &g b dmplengbd by Rgpdiadedevides (40BA-RBD) can
wireless network via a wred or_w rg}lﬁess, bs\%ci chaul interface 520,

communi cat i VPERSOEBEAMgeaes edPaef B d509esA 3-8 URIN- ndig@arameters are then
bundled into a NAB message 406 and forwarded OTA to the serving AT 408A (e.g., via

unicast message) or broadcast to the distributed arrangement 402. In the former case,
the serving AT 408A distributes the NAB (or extracts subsets of the parameters and
distributes respective subsets to respective devices 408B, 408C, 408D) among the
devices, or to a relay 408C for distribution,

[0077] The respective devices 408 A-408D can thus receive or extract
parameters governing their respective multiple-anternna 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.



[ 0081] Additionally, base station 502 can conprise a coordination
nodul e 518 for cal cul ating respective paraneters for inplenenting

mul ti pl e- aswwbenngossagmuni cati on for ATs 504. I n at | eastp@nes:a®peei7
base station 502 can conprise an assi gnment nodul e 522 that naintains
ID information for the ATs 504 and nei ghboring nodes, obtained from
the network database 530 or subnitted by?the ATs 504. The assi gnnment
nodul e 522 ¢ include_ID jnformation into.the NAB messa to .

i dentify par{ﬁﬁﬁh ar s %édeplﬁaaf ok sarer e af 4y S*ARS %ﬁfﬂaﬁ%ﬁéffgﬁ%%iong
nodes. Furt hapdiy & thd {8 26EIIMIRNSBRLIE, 3220500 BABbMAYideRBabRtation
information to differentiate between transnm ssion or reception

paranet ers 3¢ coidged foy sirpgisschoipliog inrhciipRANFAHY 2pesaBROMIPEBIME Fan
with multi p'iﬁét@&%%@%m&t%ﬂ%@'cﬁ%é gcggigﬁz%d‘?@ cLivDEd! #aﬁ&ﬁhgmeésg RlrdnfGR
O T e o 2y oo oDl oC Bl T oL chce
nodul e g es0angr roon Wihinh coesqpeatdals a noN2.ATs
priority cor lERT bt faitednRe SRt St Pondt 2000 oq
Wi t B t Ee ATSpeﬁgiﬂiingle wireRb§ haxle§ vt tﬁié‘cﬁ'@iagé e‘fa"“gﬂ l@tomhera;ﬁxereissﬁglam&des,
or both. Based at least ipn part on the specifie riority, t ATs
504 can det é%l%r%ﬂ%ﬁa@ﬁéwg%ss Sééé?zl,pl%aiﬂfey?aé? Sti“{jﬁfi‘oiﬁ’%- Phehbiapiscihe oA

g_r ovi ded ]Eny s&ﬁ%n@?@%a§én?ﬂib§9{gxggﬁ?eles£ 0088 Jlﬁﬁﬁm%_?hg% &2&&&@& ﬁ%{}séhi%gl&@k
lagram OoT a Sa e system conpri sing an operaple 10

i rrp?errent agﬁ%@%e@vgfh@e %@ﬁ)’ﬁ(’@él@iegﬁp @&igéf@gﬁlét?rfwncm d@%ﬁibﬁbh%@iﬁfi gur ed
to wirel essl upl e w r t |

access poi nt[,mgﬁP par}tgr%{ggr%tg[{)b?1 %Q{%égmgs%rﬁggﬁhdz%@ﬁp\éigégﬁeg%éﬁpq%r
fi xed networdbtapnwuecesatgnaln froAlorg02 neanof tbe Ally 604ihreizh 98¢ o1 igm@lrgceiveom

a base station (50 on f or war LNk channel, and respond w t

i rel ose of o, e SRy S8 LRk Ao SR el

peer - t 0- peerproHde) byeAoMUNLESHG t0the AE 06 BdrLATs S®CEIcIgh Wb RIS st&ingRR| S
froma renote P-P partner (504) .on the forward |ink channel or
reverse |inid®h&ererer Sdhget SEybHISriioR iR Epeusndsrgatt ¥ agf cihrthor
reverse |i n‘%ogj%bgi@é‘@'sigﬁdl ré @FVRTSbtlshdn) A RRRIves ﬁ;ﬁglk%ﬁfa't{\éﬁérﬂiﬁe% %%T(()sr)

addi tion, AT can conprise instructions stored in nmenor
moni t ori ng c¥dt Aslditiohaliyh stcsiver 519Uk ppgsiterehycassustdtedagities serprsiutnter, 513 ept

e descr i bed BisarsS ARGl ARG TBLL AR ke BRRR pEaRIALELL 7 (E06
(e.g., a w rehesmitatianscssoniiAr €oeptunimatiompecésawe 1d1is guplep toi memoty

interfaces ¢ i,S] ng . i nput /output interfac t hat recejv a . .
ol omal and oAl Pt ai bk tes bl b of TR ERE! U5esf waon
filters, anmyo2f ii@snc dlofcccasee iifSimaBbe cin @prRe plokels eithasdigireledsn
general, antenna 606 and.transm tter 626 (col] ecti v,elé referred to as
a transcei ver§nasandisehedpiing fguyae lipl transpyiysianf Sasssrabiras@? ed §vasHdnge

with renote d4aRacohysrthsTEH404 [ 0084] Antenna 606 and receiver(s) 608
th ad

can al so be coupled w enodul ator 610 that can denodul ate

recei ved syn888 and pusherde theudhve bapaatagion s02capreamiayshagrnomreicitions)
6.12 f or evaléi‘l}g&ésé)d? '51J1 Eo e%?tldle gB%’&%a%%'fﬁltﬁgAtTQ%fl B PE883 ' Bvork n?des
circuit(s) can contTol and/or re ence one Or nore conponents
(606, 608, 6GkOinGHthd AToHO4. BASNAB2OessER2an fRA41de6B)rcobchealindT tr&Gahission

Further, processing circuit(s) 612 can execut or. nore nodul es
bl 1 cat | onaovi s Riscor bl o einep st B g Mofestor oy Biede
i nformati on @i nedRAkIcohdtPRI(534)esorted bEXRCULY 309 o Ub@ink® ABSmQf ndhh@ kAT
602. For instance,_such functions can _.include nonitoring nmultiple
base stati orfid5mis - idhberly: fhsrschsddHahipe W PRV hotieroli iy epapagement can
schedul ed t rangksat@R Jcﬁx%%'élﬁét%al IREF R HE REEAF R RARLLLIBRSAPd N

addi tion, functions can include extracting wreless conditions or
schedul i ng iwighbating ba basesintion 80T ohha BABanespaseican biiuhaittadgo seohdta

via broadcast or unicast messaging, or can be submitted to neighboring nodes of the



[ 0085] Additionally, the nenory 614 of AT 602 is operatively coupled
to processing circuit(s) 612. Menory 614 can store data to be
transm tt estp 2om@medseed, and the |ike, and instructions Swrihoes/0sns?
conduct wirel ess communication with a renote device (504).
Specifically, the instructions can be U5%| ized to inplement wreless
channel reporting, bi ity managenent raffi C priority

determ nations, or di r| buted nmultipl.e nna. co ni cati on S
Goscr i bod. hanEHsss P EEr & SHEET YR GRSl BrEE el
appl i cat i ongouMHgivaesSstatRhG02 (BB Quctbrbles. 624) execut ed by processing
circuit(s) 612 above. [0086]In at |east one aspect, Al 602 can

conprise a Ml ting Additicallys Base Rapion %Q?r@nﬁﬁmme acRATdiRation Modyie o
to bundle coplLplyaghg %Fedﬂ% ?5&&5&8%10&@?5%&%% rpﬁ@&ﬁér%%@o%&ﬂuﬁic@%
signals by processing circuit 612 into ce reporting nessage

Addi ti onal | yor AheSGHedort leery onpebnka, bﬁamstatmmioatcen £oraPTERIAs e$SEeht t he
cell reporti | | T
502 can’ comulE 28R ity RTES B BRRF B A TT she b antae e,
of network ABsi(ed@bm fhe meﬂmﬂt tdatshasnBitagentnitted by dreMi sl o Mae 3531gnment

Feport i gnateind s ad ey S swPrenetio FEov) B avaawe (orBBRY NG 60
stations (n@thddapheiopdirtib@ladet 50 di@cRBbdiR nogey. \Puﬂﬁexﬁfblré $hel d3signment
conjunction with handoff determn nations. 5 In at |east sone
aspects, thdnegyis 332cpn ﬁ@a@w@%‘@&mﬁ%ﬂo@d%erﬁrﬁﬁtedier\menrh@ﬁ%ﬁﬂ%ri ¥nal s
or active s AebdikdcBbE with
et vor k. managa T S e T b Ao eRb e
aspects, AT r@@ﬁpicanteommmm@hshasédscclbmwhmmuain reastorhe | lectlG2 @snett_at
504 t5 i mpl CRERTRh O p ot be Shr g BO MR Rl O B heh  AIORE L
and anot her radpeehessffitefioweeof(B0404, falrspedifiésan tast dnb risdigrdthin the NAB
comuni cati on nodu 620.can ext ractl mul.ti-ante aneters f

Che s our aREHERIRR RGOHS U gt St B RERoBRES st ated R

602. The Shaﬁ@ﬂmanémr@ﬁiclmwsm@ulh@d%& ifRiteltifketbdes, 3NBeth! BERA at least
resources, utilizing tlmﬁg based on the paranmeters to inplenent

mul ti pl e- ?nﬂ@ﬁﬁaoa rl@rmﬁlfé iz;wrl%rthedt%ﬁ)é! fﬁéeqem:nﬂ@whfté%répv gy» modify or
conmuni cat i enen

mul tipl e- angg@g{g&;@g&gg&%ﬁ%ﬂ@&ﬁfﬁegéﬁ% S(t)nlgng??er aspect, AT 602 can
further condP08%d a neaﬁatﬁubmstrmd@uIbé:cﬁﬂ@glfamofdaee@oxplerﬁgstﬁmss@&pmeprising an

schedul i ng i bta ni r| for tr ws of
The AT 603 dr 1 Pos Siexfils PREEl bt BELBlrcL oo Rl (AL poF o N

medi at i on nuﬁnﬁmﬁ&ﬂ; \emerlessll@rtoenplb m&th\dﬂebhmbretmmoiaegansmd:sf@ngL gredse
the wirel ess resource sch lin r a.specifie a ssi on power
level . O herpof“&cé) grP@“Feﬁ) ?"f?ey’ﬁféltogl‘%%ﬁ%ﬂ”i% g % Hﬁ“ﬁlﬁetﬁ‘ﬂ y

col i si on Widobhrhgcatith, T 607 08 rbdedlehviifeless ﬁgﬂﬂ@ﬁoﬁ%ﬁbé dtas (dm)bhe
resources provided by ‘the resource schedul 1ng, or expected

i nt er f er encdoararg lislpehenneland resaenshivith yisoless SF@aléwn are\eg]lipkehannel. In
aforementi o

interacti onr}lglgltt%?r?? rl@@ﬁ% ?@ %Eg%@%%w%q %62 Eﬁﬁ‘%gerq‘;ec‘g%sﬁim g? iiﬁon
interfaces. framshoubtd Pkibpeatmpr Go#anettie fdmardslurmhaylst @mreveasedink channel,
conponent s/ ”D‘a” seS/ sw1 r‘La €3 Caas er er hlonicha orqerwardﬁnkch nel
sub- conponent's Bg%l 'ed” Fher i SY the speC| corrpone RS or
sub- conponentseciavety. dn addidoi,i AON&l2 c:a@mpmpﬁgmssmﬁaﬁnsmmﬂnener@o@ %54 &in
coul d include AT 602 se stat on 502, dakabase 530, 3 nd . .
mul ti-ant enri&maf"r“&ﬁ{j%‘ﬁféﬁﬁ 4Hels o ?“‘E‘P AR AECCE ORI R BROB e HERlS or
ot her conpon@aligion MB@%&E@ beRUtatloR(602), ke désopbQINRALed as
conmponents comuni cati Vv coupl ed to other congonents rat her than

i ncl uded wi t[@0P$3! parentA%@dépﬁﬂé@ﬁSs}‘t lepy @ne prEpraal 606 (4.4 sWHEEH be not ed

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



26 with one or nore other conponents not specifically described
herein but known by those of skill in the art. [0089] Furthernore, as
w || be apwopecivabeds various portions of the disclosed reyatsesmwoangye
and net hods bel ow may i nclude or consist of artificial intelligence
or know edge or rule based conponents, sub-conponents, processes,
means, nethodol ogi es, or nechanisns (e.g’, support vector machines,
neural netwgrks exper st ens, Bayesi an bel i ef et z

'ogi ¢, dat a Ut FSF CTTHEY COBNZERI eﬁf@on?e restd SEMolTirre A e
alia, and i Bogdead krhRmitd 612@@ionedtﬁe@dyfe&@&fbrdsmﬁn&@fv@t)rean s@ébn@lgh&ar@é e
certain nechanisns or processes perforned theaggybto make portions of

the systens %@Wé’f%é‘ﬁ% datp excharpepyithiemate tigapgel §G% ci ent and
intelligent, 290] | nAYL B &6 én'&‘?ec%ggﬁpjl GRYar Yt 6@%%&5%&%&6"&%‘&9&?&

met hodol ogi es t hat may e I npl enent I'n accor ance
di scl osed s§bf dut canederreruiajelrbcebedispnbels ampprede atcbdignkls o z pfoegseimge t 0

the flow ch f ElGs, for e s:rrplc
expl anat i on%ﬁfglﬂte(% 61? rf‘%&’ﬁ%%‘}%‘s Iggrhémgjhbevmqp 8%@%3(%:?06%58’“55 'r(éws(%)réllgs? bt
bl ocks, it icentid abdorrfeest oodomnsteapppaanat(eh, bb§t610.a 4ch i@, o8] 620,

subj ect matt j 0 I m by the order, of, the bl ocks, as sone
bl ocks may &?élﬁﬁ- &éf’k r‘\télﬁgo ryF&QF%f BIRE7SPE EBTiE ﬁéﬁf%@mtﬁom Her
bl ocks fr 0mn‘ﬁ'ﬁ@hmﬂ§le§'%9%i%ﬁ&waé}%u{i§&ﬁrt&élﬁéé (BEY, 811 8). 62W2Qﬁﬁ1@fcorrﬂﬁfse al |

|IIustratedeocsrray e required to inplenment the nethodol ogi es
descri bed hérfermaionsr coniigds nertawat foexequting ﬁ@ml@lswé the kT Ak %ﬁmswp%\t ed

Lhat the meihadahaghesuiheghonetdRLehIalt siecdnfol BERUIBRAI B
Ba RO

speci fication are capa tore on an artic
manuf act ur e ttapsthiagoh pava&tréewte&saMprbmtd tmglsxarsdion rangfes; pi lng:rfswobe conditions.
met hodol ogi term ?rt o act as used,

s 't ended 1 S EHEETBRLESep S S MRsTabTisfabionlBRl S 05y

conput er - r eadfabhatiotéxinC e coigit] CRaninbls R H ipCdnicld Hatwirdtd a aeltl&pdidtiﬁg meSdage,
st orage nedi um II[l 0091

7 depicts flowchart of a
met hodol ogy "8 1%7 ™S %1&%9 ththgmg Spi and delorBig HeFthioh toamwi%qrﬁg&@ﬁ%wg
AP net wor k Wﬂé@lﬂﬂ?{[&treﬂ)@ﬁﬁgﬂ NG dperafsResd &es@ivel Meremub) ect
di scl osure. 702, method 700 can initiate a set of processors for

generating 40 %ﬁB f or Mﬁ@@?ﬂlﬁgthﬁnm@l%ﬁél‘bm AP operatiedy Pymiadrie s .
The NAB can p?&e%ﬁge&&ﬁﬁ S’Yfrl\qer?@%'l? ak §t5ﬁfdfa{a% (J?t %sn?tftéﬁr redlval laﬁ’ a

Wi rel ess networ he Wi réless
network), o rthd)hi{dw andqtds:trttctlomsasluitghle focnondl@AMmB}mks mmmma@an with a rethete

COML <2t O BN RS 5 b Ry L

central sch &ﬂhﬂdeh@p&ﬂﬁ@,l’rﬁdhiﬁty (n&mggcmean tﬁﬁwﬂra)ylt)nmefrﬁmﬁmﬁs 8t @ibtridhed

or can be r Ei\lﬁltrql)lg tagt(z:nrtlaoco?nnrall?nrllca%grrl \{als Iagscngecl Rerein 7Further memory 614 can store
the modules, applications, engines, etc. (520, 622, 624) executed by processing
circuit(s) 612, above,
[0086] In at least one aspect, AT 602 can comprise a reporting module 618.
Reporting module can be configured to bundle control signal information obtained from
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. Altematively, 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.



wWith respect to a particular AT or set of ATs (e.g., a cell not
within the particular ATs active set). Likew se, for uplink

conmmuni catwongostobess£omuni cati on assi gnnments can be di reeatisdooboyrsd
uplink traffic within any cell of the wireless network, toward uplink
traffic served by base stations other than the central scheduling
apparatus, or can be linmted to uplink £taffic in non-serving cells,
with respect to the centralized schedul er (e.g.,. cells.that do nqt
Share an’ actf HocEiorts PHEEhSeuol FAAulF ERER IS it e pgha o
particul ar Adtiaf seSEARS in Aksdell rd B8] issabRde fAIBLANE HetdBfk-BatheOP toBI@) | Y
obtain an uplink transm ssion fromthe and extract wreless

channel cond?t4bA%2- nobility management data, or existing cell

schedul i ng of th Vi . I —[r@z r% 9_5]_% rving
cell fromt g‘;’ﬁ%n i nk g&rcgoﬁasm E%a?ﬁ@%@%g, Amst %%?g% cgtﬁggagg(?gn

upl i nk or dewemhunicatanmodilc 62 thatsnvilesiwirddseraspuret shedutiag wbielacd Tom
assi gnnent | ona . on .t extracted i.nf.ormmtion,fr
o erence. nodber e R 048 BB FMAE TR R e SO B AT
conmuni cat i @02 aadaroehet ofircrydavakl(60@f). Fhenmhice) @6 shanek svdinkynidadbh srodule
ot her than % ﬁel | ser veol 'b¥1 a centralized schedul er hg@g_er at | n%%é’he
assi gnment s 028 FALHITGCIBY fianferna prpcters foghlhe rspwense wgiduenifye t he
central i zed pafiiReld Rirtinddt ANhAATIG0E, FRE shaldd SAMMNARBECHSdult BEO can then
assi gnnment can be calculated to mtigate interference, provide
mobi ity naABgEMEAR reseagsh wilighg HRINg, bagesh i the Raremates i tmplprperyt sl gple-
spatial mul tj i : t J J; I r
T e e A e
one aspect, paheectxs, taoipendm frodtipht-irgennepedeptal. | Iy abletsibnedthartaspect, AT

reference n er. /04 can bhe suppl ement 1 etwork infornmation
Gescr i pt 1 ve 1F caniief RS F HEReRTRRb G P B Al Piep el oy e

met hod 700 G@fdrmalohiadd ebthindisprRsitofor abfficHRwasS UGB 602 QTbr Ineerichitg AT.
At 710, nethod.700 can opti.onal store the e acted information, or
assi gnment itﬁ?%?&ﬂsgf 01[%sggfwgfﬁ%gwmaf%mg?l@@ 4 GHEREICCV IR obey,
exanmpl e met hadphy g YorBR0hE Qirele S QMRRLLING U1 IRR 0PY Stk FRAMUMNG A drPfver N
het er ogeneous nétwor ks based on cell reporting by renote termnals.
At 802, net kol s0Bechastorsde diadstoamingbion ¢ ineledesrriosisy emlifiorowitiathe AT, At
804, nethod; ical t. : NAB
message (a sn?[%ge uli n%ﬂ%gzg{élgle‘?m?@%m%neﬂi%&%&gIgcé‘}l]@? t §t gé ?e%(tﬁlé rference
mtigation, somdiling, pr erpaetgd mesrferenoe atmrdpeéifibetranstmitmosavec Bmefuni cat i on
for the AT, he like. I0094].At .80 met hod 800 can extract OTA
sonedur i ng 1888 mrac i offs pBRRRALO g el el PR APt 4 oo
800 can det efitfiatifod thetchaewnideotporsats, moddlbeanor Rymmahigharihtddaces. It

traffic, or ca d by the AT to such traffic. At 810, pethod 80Q ca
28 extract LR T khpyFi Sy ea g8 EWB‘%{FafS@QSiHIeFFE erfaces can mclude
transm ssi 0RhosAkofpeheniiRl RAAcRUInERE s%tifel Hit@n, Wik bf @8 lshecificd
interference based on the OTA scheduling information. At 814, nethod
800 can cal camageengchsulibemAppness mntioyaddtiongl exripaneris eFiyerompls, & yyakem ¢
flows of th . i i M .

interfer encg?ﬁw&s{ig % g@%éei%g?gglr] ﬁg%,ﬁg%b%?qg@g?gﬁﬁ? ?@ﬁ%&%ﬁ& gan%meéli&
met hod 800 dléf, enchifecititembalaten atteche ocbhbdudomypgnents. SSulABmpessageuidr
t he AT. At % 8,berr1%t hod 8%9 can sgeici fn¥ an ItD {)f tlle éTtgr a cell
serving the C AP ITRICRIAG A LIPS Qg B cAte S HP ISR B AR COMPYLE + he
NAB nessage r&hé than ibladNTwitidh psidhrSoinpbietINAGIdtms B et Dueld ba ndded Eht Or
w rel ess backhaul network to the serving.cell, to facilitate.the

reduced i nt &PF 8F BRELOMPOBIS] ¢ou | berombingd intg pSWILL COMPRATSPIOVEINga
exanmpl e et heaebAs YunPBbhali8). 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



i npl ementing virtual scheduling for distributed nmultiple-antenna
communi cation in a heterogeneous AP network. At 902, method 900 can

recei ve anwoosondsodss ansm ssion froman AT. At 904, net hqad 8B6hemadrs7
initiate a set of processors to generate a NAB nessage for the AT. At

906, met hod 900 can extract OTA scheduling information fromthe
uplink transnission, to determne prevafing interference conditions
for the AT. At 908, nethod 900 can determ ne whether the AT is

confi gured fofh 9AFIH PIreotheh OARANEERAL ARCHIcR bn dessbrdAsEimbyt kagiwm by
comuni cat i QRoskSf MR @Pkg to the AT, fromthe uplink transm ssion.

[ 0096] At 910, nethod 900 proceeds to 912 if nultiple-antenna

communi cat i dA08M avai Famheamprsy az wdl baPppiseinediiiasiovs pretionse! dedligslasekeds

to 916. Al U GermIBdIQGnPAAnEA AL ﬁgg?ﬁc&d;e%i?&ﬁ}sit é{gatrf?ﬁéeiglgf&g{fﬁgnc%%'}

t he nultiple-aﬁ?enna conmuni cat1 on and
addi ti onal \knoeledgs onubichasedl cotbénems slipchri®fidentapromedesidacand e

paraneters in the NAB nessage. Furthernore, the r.especti.ve raneters
Can be di ot IMGUMCIREF oY Tt FEMBY Cetra BProeeier BRPTn PO JoEHE AP G
of the addi tsyaemk, Mﬁyé@dxﬂﬁeﬁen@@m@,@ﬁ)&?llﬁic,Qi&ﬁ,fugr@t Epehe Qdascidibrs. ).
calculate nulti-cell interference scheduling for the AT. At 918,

met hod 900 KD CHEPRIGRtSt FE” rfig.end 8y widitionde Histitlrsaay despribeddiengap can
message. Al BRI AAOGAI0RICI Pl d WARTRS BRGSO LoA T AT
and additional wreless node, unicast the NAB nessage to fhe AT, or
submit the NpBemeswhyethods mere adaitive sewoll ayelfipientAnd gvelkigentwi red or

W rel ess ba | net . 9 I Lel: A I £
exanpl o ot Ho oy - 1008CHSE My B B El S A RGO Bs B
Wi rel ess comayibeciatpl cresitcalde accdidaged with the tiiselosatpbetianafer iilebsbdijeect
di scl osure. At 1002, .nethod 100 an I e processors to
20" anayze P ees aligreni e frteirig s 35 Vil GF Rrpaieat
networ K. | n syape:i@ P esstmabbn,themstibilsdicstirs SHoOsHnE dedciBedMsl BeB&Sof
network is a heterogeneous network. In further aspects of the, subject

di scl osur e, Meckpdbisio Brhundsrsiqodendppriradied SrGHaFBInl sHDICEHTRAET IsdRhnnel
signal. [ 00Q%iﬁégnbgﬁgé%d%fhﬁ@blaggpas%@ﬂle BRIk ORE bdcuf @Yk ders and/or

processors to
concurrently with other blocks from what is depicted and described herein. Moreover,

not all illustrated blocks may be required to implement the methodologies described
hereinafter. Additionally, it should be further appreciated that the methodologies
disclosed hereinafter and throughout this specification are capable of being stored on an
article of manufacture to facilitate transporting and transferring such methodologies to
computers, The term article of manufacture, as used, is intended to encompass a
computer program accessible from any computer-readable device, device in conjunction
with a carrier, or storage medium.

[0091] Fig. 7 depicts a flowchart of an example methodology 700 for providing
virtual scheduling in a heterogeneous AP network environment according to aspects of
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,



| east one paraneter into a cell reporting nessage. The bundl ed
paranmeter can represent interference for at |east one of the
plurality wbho®igsi3current resource scheduling for thecraid2§mps22s7
transmt power |level of traffic flows of the cell(s) or QS
commitnents for such traffic flows, nobility managenment infornmation
(e.g., pilot signal report, APs of an aéfive set), or transmt

diversity infgrmation pertajni to t of ATs within a cell (s or
2 et of | Apvgreglerioelin il 6 hooRal ATues net hal MBiDE afoulbATs
optional 'y sihvd det)! Nekef@ROfor LplEh K EREGRAGEcatiOn, ahdT@EHBuREHn S§stinhifts can
provi ding wi.rel ess_access to a _[acrao covera%e area of the wreless

network. At PECEECICHIRRELUPIDE radivithie anx el fhepvineles agevode iprard ppik
wireless compunl Galdie) LaGhedishl BeCRR hg Lk hd) mémﬁmg &hpar@his, bP&n be

wi rel ess network. The NAB nessage can conprise upli ik conmuni cation
assi gnment s, lingiéedrio nplknkdoihaimi roatseomgasHs, grithentpsct to thetpottialized scheduler
Addi tional ly, _t . gt tr ] .
centralized (%éﬁg%bs:}@’? d\((/;\n?lp h&%re%ﬁg%ém%rsgﬁéggﬂlﬁecf I\?\txp)a?%({ éeC%gdut?éét %lea mﬁ%g)r&o
base st ati ompagfcutahdTwirsell fSsI'shet wor k), and can be targeted toward any

sui tabl e cel the wi es rk, cells not served by the

central i zed [é@?%iqm or AP a@éq?fr%é}ﬁﬁg%gpfw%%waaévl TP SHEREORot
have the cenkg Alriaz@dxtaeh@iblr chhtheBfondfiohy, endBaRY iah¥gehRht 8, Or exi@ing
cell in which_the centralized schedul er does not serve at |east one

AT) . [ 00101]FH sd6AdingsistacaishoertingAd gpp sett neigldhoriag theservingecNfgm the
message can @HHIP&&&%#%‘!"%%E,%ﬁ&hﬁ&ﬁ)@%%@%f&}%dL{ﬁﬂnk bf ARSI O power
scheduling, traffic flow priority, or nobility nanagenent directions
cal cul at ed lpmnhwictensovibias thestisedsonetwadd i Thieapagriment c4nepsioheigbieibaggdor

directions can, optionally b termn ased i, nf,or mati on

subm ¢ tad t S HERrERE oo R TR RBE 7880 E AR ER B0 rovae
message i n nphnk yr doswnlinkpbranenicatidnanan bé fdrhey sdhefttd wirglessifeordratdein
provi ded by the nessage. For instance, based on the infqormation,
Speci 11 ed RO JFREcH St Dot CRUAL150 SERAPG, SaCrn fear TR &R
power can beecl inlviz&tat [&st SHROAT Hdé nbBINRE @lRBAtr4Red SdheMTe:GA M Bive set.

i npl enent ed.. Because the scheduling can be cal cul ated from

i nf or mat i on IPEPMARIEHE thoasmgnmpn)can berqleuisted toHeitippe fded@senee. irapdoved
interferenc Al ..Qn; Il senm or
EnéiA n?a%%&n%,%ﬂabﬁyﬁ.ggﬂ%g%g%ﬁﬁ%@%n dﬁ*éf‘s&gislﬁ}a@al

unpl anned network envrironment. 1111 ates a

fl owchart ofmdfiplexiagyseetralzthoddilaipn artoding sehefasiok thedikic ramaong dricdbas

i nterference_and 4.0proved throughp i.n_wireless comuni cations. At
1102 et nod baos BRH e STt o b b et BF REFHDRFR R ceos
poi nts to a opticedllgabtaiiet wordkereridamimbed 78 oy bé hippleakhico viingtkalls can

be associated.w th servin ell or interferjng cell, a a cro
base stati onRfofpat &?GWE{%@@&%CM% Loyt ’F@gioﬁ? ek e’?&%@e‘ngtﬁ"‘&)@
data from t hen oM RhnseliGial of thoilssiddiiéh OTet Rade ATOAtgam sl Bothe

interference or S data into a macro cell reporting nmessage. At
1108, net ho®riivwdlystpie the cairarieddniQaBAlRES 48MeTIMent BIPIBE- t 0 t he macro

cell report i{ﬂ@:;l?essag@‘iagéﬁti%gst saﬂi&%@t &%QQxéﬁ@ﬁ%&lﬁﬁ%g)ggd%{éher

the NAB nmessage’is directed to an AT receivin e nmessa
det er m nat i omparnbes baseddonmwheichionsamhétBogénebimaneteats basedorddelor an

| D of the sewin ell i incl ude ithint NAB nessage.. 0103] At
1715 ot hodehei L femiof RS, W, Mool o B0 8 Brink Briildn
di rected t o ftdwean ATeiAtig0g Mdhodtllennistatee td ot prbteSors angdheneeeNABO

1118. At 1114, netho 00 can identify a cell/AT targeted, by the NAB
message. At "TTI%’ (wgﬁ Ing FE50MEHOT B PR B Igp T stion.

identified GRAYiIQMAMDIgenTE, of hRANSN-SHEPA chb@riuBRaGR] for th@LuE RANR ke,
e

resources can be utilized. For transm ssion to the AT,

F
peer - t 0- peerl08Wmuni c &t Beh nethad 08 ean exrechidT dsrhadpbeg infrsmatien frovathtod
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



[ 00104] At 1118, nethod 1100 can forward the NAB nessage to the sew ng
cell associated with the receiving AT. At 1120, nethod 1100 can
decode t hewiddBommesssdentify a priority of conpeting tr afdngs200d3hi22,
met hod 1100 can determ ne whether to obey interference scheduling
specified within the NAB nessage, based_at least in part on the
priority. The determ nation can further 2be based on a priority of

traffic fl ows, of e receiving. AT, for | ance. At 1124, hod 1100
can i npl errenelxtr%‘if@guﬁnfi H&Wﬁ%@gpﬁé uwytdﬁgsft%t QEHYSSO u%'jr%ét megod
nodi fi ed bassed cemcdlfigat triut-tdlYinteMerehde?Based @i 1O OTUI QPG MR g HFbInABh| Kt
decode and i npl enen araneters specified in the NAB nessage far

mul ti pl e- antdAnEe %&rﬁ‘ﬁhﬁae&ﬁk%te ulipglodpiiggta it erensn befwepmafiic Saws

i dentifyi ng gushapas ; ' ' 3 YIRS

AT Addl 1 orar Ty RO g RRORb ARG sk o P iR b0 T R RS
of a suit abliafogn#ten oniQod|regsremsaie. 1o 8 Pamtethoid B0 eai encpdethe calculated

e o OO A SRrCH S N LOAH § or
o s i sl 4 et

di scl ogur e. ﬁ%ﬁn&%\ﬂ@ﬁ E’)}Eff ‘gﬁsorlsgb‘@ﬁélﬁcsﬁﬁgimf% O¥ef VB Y& iEﬁk’fss .
T A 1 o e o 0 et ‘?ﬁ‘ﬁ@ﬂég{ w

ternminal, pdP&al cofjfuPdlustiaispr Savahatrian supnple methodelpa:@0Qtr d, or
the 1ike. | timbfentofifieyiARRIsedfifhol BRibEXE iR G ANti -
represent ed 13% incluﬁ\illng fsunctiﬁfgl bl 1ocks, I ch ganr}%e ugcgﬁl&glr?a

bl ocks t hat hetspogssens APuretvorbndt Pig Inesthedt988 clyreaeipe svgdwbitiangoikdioar e,
or conbi nati eqf . | Ee). 106 tem 1200, c
conprise a rrfg u%nggiz%ﬁ 9? %’r&%p%%%@ga\ﬁéﬁ%ﬁ?\k%q r?ggllg%q Ot &3 ge&Sﬁ?%?eﬁgﬁS

Wi rel ess commssigedbi tha AITN 941906, hahs! §00rcan petrat OFBrsehatiutied BSEMAAGES 0N
a wreless ¢ nication.environnent. The NAB nessage can pe

i ansn ¢ ¢ ed DO RE e RSETORREKITTTS PV B Rt ERee: GroUATRE e dhtAbl
channel s, f ain8] Meheo® cafldeRihimt Whedhis thO W T i c@hubdd®hs milipleMABIna
nmessage can be transmitted to one or nore such nodes via a dedi cated
wired or wirreMgggicatiomeand roethersuehcommenipior ketkilablgtogbid Talpadhes,
the NAB can il 48RfQwal | nk communi cation assignments, whereas in

ot her aspects, the NAB can include uplink conmunication assignnents,
or both upl ilA@6nd dovhPiGh ket 39 mpervesds tABR ifinoiitat]¢-pnteirheoNABngation
generate assj f.or , "o N an of th i.rel

communi cat i ééng‘%W% goﬁr?lgen%?’ ((g:{g rlwéseh%?téﬂﬁgéq %racesﬁcg%%’egmélg’ég?ﬁ&?eﬂéo&%Og in
whi ch syst enad 206ulits rdpictiae penwkre foethk muitipde-antadnalcomstunzagorXbr eesT

not have syst 1200 in .an active mohiljty set). 0107] System 1200
Do ndurt Ty o R e fre M hp ol fos FR04, Al 4 Bt 30T ‘eRebt | o
schedul i ng ipafa@ietan inGhe NAH @AERLIRY FuBh&floks (RfredpB&tive PaFRtFAdan®R
environnent froma received uplink transm ssion. Particularly, the

i nf or mat i on dsiRgyeicddyndB oithe £hex 2 epllescrving the ilear efceeadsitippal wWisdess
extracted sghgduling information can be provided to a nodule 1206 for
schedul i ng uplink or downlink wireless traffic. The scheduling can be
cal cul at ed t[6097dp! enent 9 hé, miegdSPOicon ealdidate mukbi-cdllnpredwedecQui;duling for

Conmuni Lat | QR bn g5 PR dop Y WEREL R e EERe tped e S NAR: 1 206
can enpl oy timsagel At 820 edttadrigicad broaddaktale NaBi Mesidefty tHe Badderddnioaal

conditions wiithin the cells, nodes contrjbutjng to such
interference’ irefgss B eoﬂmfar?éﬁﬁeﬁg epege forfgeeé% e?resﬁg’é'g ﬂl’*eelggg ipessage to the
sel ection orcell SHiG L theDOMBYerlaAREINGr s iRis BaRhAE nekioyed for
scheduling the wireless traffic to mtigate the interference. Mdule

1206 can end®¥8lt he sFiged®Hetctypilowrhastolgswnamplr methodplesy 1900401 i ¢

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



32 [00108] System 1300 can conprise a nodul e 1302 for concurrently
nonitoring and processing wireless signals (e.g., control channel

si gnal s) oWomabxaopd4e APs of a network. The nul tipl e APsPCIaws200mpr2Bse
a serving AP, an interfering AP or a macro serving AP (e.g.,
associated with or conmprising a central éed schedul i ng apparatus for
a wreless network). In at |east one asb t he serV| ng or

terf AP fento bas t
yst em 1300 Bancoperanarery elnpired 8 Gutl £ 4HSB ok fiPringsages of
| east one cah¢ mjecsdhgal@durqoﬁfeaﬁﬁeﬁ@s névodlis amterdgendongnARoikntln fatiee! |

reporting ness Anot h t| onal. nodul e 1306 can, transmt t he
message to PREFCRIL s % dd%j ORRE M dFast ‘Hl’?éﬂ%lﬂlﬁ wirdless sigatle i 2109p0l el
conprise a gl e 1308 for receiving a NAB nessage conprising uplink

or downlink traffic scheduli nq@ System 1300 can enpl oy the NAB
message to flA8191i t at e At &PR4: scthodd 009 ednfaptionmlygwbaarthe Piecessers tebundls at
envi ronnent o]

1306, the cendtgfg E:l zeégpe'lt’mrgé tP ?é(? grr:gér?gélen gne%&égnﬁ‘géeblllm%ﬂé)%r# ?’eg%arfi%gresent
het er ogeneousterfetenr ki atdenspornesif iy fhaskty of ad:llsowmbapﬂemumbedmfmg\furm

the wirel ess wor k. rel nf or mat

1001007 Fi . celChdRmpERd T EoruPtr Hrvort Hneledl i eSSy Sriiaitdy whac
can facilit atgfiodlew, efbilip Matidticahd 1ﬁfbr1ﬂ@t€dhr(égngll§&1§ﬁnﬁp@$ pﬂQtof’ian

di scl osed herei n. O a downl i nk, ,at access point 1405, a transm

(TX) data priGB¥s$BrorEemitdparsiadniorpitionpertaipiag s sof at éﬁ ‘é’&b‘é‘sﬁ cea@ia

nmodul at es ( QJy 2SYWHTAIPsHRRSch kii@f fi c data and provides nodul ati on
synbol s ("data synbol s"). A synbol nodul ator 1415 recei ves and

processes t HBOHMH a sy AivdPeH, methogdi100@ C@Wﬁﬂ@ﬁ@lmnbﬁnbﬁhﬁmm@n&ms&wgﬁ’dmaof
synbol s. '

a%d provi de?{t (giﬁ%q?gtqm)@@#d?ﬁét %ér?%éht%&c;% ( %/ﬁ;%% %ﬂrgﬁg Eljgfllu&%trh g)ré(g;% %%s
synbol can betvaorkl.aﬁal@)ﬁnhmth,odaom ttemtre&wetadHABMes@gs compiisinvgalvitelesf

zero. The pil ot s S cont i i.-n each I

o ot ol S R SRR BRI R YRR TRy
(FDVM , ort haggsade chd &ﬂh&ﬁ[b@)ﬁpﬁmwo‘iﬁrﬁﬁhiéﬂﬁbh kg2l ts( ddviavhk cérhﬂ@mcatlon
di vision multiplexed ( de division nultiplexed

suitabl e corfBPEHRGNSH OF ?féheéfidlapﬂ%lﬁ the DA Bream hegenerated A wﬁmed by a
transni ssi onch@ahhl eduled Witd B TR AdQohEE S \ﬁ?e%n@&@'b&s@ @%é%ﬁ sfhbe

stream of synbols into one or nore anal og si gna s and
condi ti ons (velrdess netmerlDf dndsan be fargates towand any é@}tﬂéwlluﬁﬁ@m@@s)&mhﬂi,

anal og si gn
Cr aneni st on VARt sHRPEI e Bu il Ry e T S AR Ralellhe AT et dpg
transm t t ed rohhowghe @ntralived scieddid2in ahcacm\henmlﬁhumsaz(bg aAtll il"esl(f]lm:}mﬁie

1430, an antenn . 143 ves the d mmllnk gnal 33 and provides a
recei ved si dff SdE%Fé‘ﬁ ‘{?Eﬁ‘n%ﬁ?’i"ef‘&@ﬂ?ﬁ? Receiver unit 1440

condi tions ([oomu fil tiesomme RPRL cfﬂtE@subfbﬂﬁdﬁdl@ﬂHﬁﬂﬁW&@%@@@&@zﬁt s) the
recei ved signal and digitizes the conditiogned signal to obtain

sanpl es. A SPRBHFC RENBHIUPRIEE sahduling figviisiagozistsPediingerifiefievyed
pi | ot symbol5iotify, 8r RERHESSMagdtial diBLidnbaNAGhe£6] HIRdcR basOURRA

denodul at or 144§rfurther receives a frequency response estimte for
t he downl i nkAdditimapy.deessbeduling Sodirgsépfioramepidenatly dedesduningd tosedom t he

reC_E,‘I ved dat ﬁ“{ ﬁﬁ(gﬁ lsﬁbﬁl % f’ﬁ' gl}ag%tc%ﬂs%{ﬁ{m? 0, ?r?eE ogqbs&cf(n\g}% %@eﬁ%

esti mates of ansm rovi
synbol esti rm@e@ehmmmo@(fod amaexpem:tamsﬂ lthelqdﬁéii,uhmgnn@mrdeomptubﬂb@By the

(i.e., synbol demaps). deinte es,. and. decodes ta s nbol
st §mat on QRSB BP! Piaeer et Ve PR PR oradre R et Beokes iy sy
synmbol denmpdsmpadyet, AlgAbifiadtadShidfwar Piosassiosd, dABobil ity LONREAAR Akaki¥ns
to the processing by synbol nodul ator 1415 and TX data processor

1410, respedEl p% ’ryplera@nt% C%%cgus‘%herﬁchq_%gg 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.



[00111] On the uplink, a TX data processor 1460 processes traffic data
and provi des data synbols. A synmbol nodul ator 1465 receives and

mul ti pl exésormg/osstn synbols with pilot synbols, perforgs/useweniesion,
and provides a streamof synbols. Atransmtter unit 1470 then

recei ves and processes the stream of sympbols to generate an uplink
signal, which is transmtted by the antehna 1435 to the access point
1405. Speci f i y, t link. sighal .can-be_in _accardance wi

sc rown T eqldFiBakht o BRI 08 iR R B ey PeBIERRORIES il B o
descri bed héadlitating 10Dkt niirfcaace asd poiroved 1Obghpuhia wipdldsh koramgimiattiohs.om

termnal 1430 .is.receiVv by the antenna 1425_an r.ocessed by a

Fecel ver unftt e HAd00 T et SuToAggiin o1 HBERH oo PoREOehen
processes t RErckATRtRELA dert%BMk,dﬁ@ cOrReP¥RMs finliRtasyaRaA vathaNdrndt &l
synbol estimates for the uplink. An RX data é)rocessor 1485 processes

the data sy®bsrterising aell. agd ¢ grapdgiettatione Atd 494 methedi1d 09 pavdentiy ed by
termnal 14 a esti {

2ot ve. ter m RGP RE 995 e ML R b TR BN PlocpTERPEd | kel Binigll
transnmit pi ligerfgerewr Qeftdetp iwn atmsragelli raporamg mbssage. rAgdp 88 trarkeod 1100
assi gned set f .pil ubbands, wher he pil ot, subband sets n, be
hterlaced. TogTia pRABLETIE T iohtRkd byl A aRReSEs A ¢
coor di nat e, ntiigd 00 edrcdctermfreralictten (RN AB eeSsigP G difecttd GbaraT rdceivirignal
1430, respectively. Respectiyve, processors 1490 and 1450 can . be
assoti at ed WHLREEfor e ARFTETHABRE Fo RiSpd PR Weigd DA Sl SR8 AT Und
data. Procesadnsf#tevanRdel4ddlcloddl WHISR RMNABMBsG@EPUt ations to
derive frequency and i npul se response estimates for the uplink and

downl i nk, rd8Pddti vel $t 11134method 1490 procsed toj [P e ifdeeMAB mBessagens not

(e.g., SC FRr e FRIVR: 1%A%wig%hoﬁﬁ 1:0(9 canﬁ\'ﬂcu:oot](ﬁﬁQr{{Lgﬂlﬁis

can transm t concurrerr?t n the up or such a system pi | ot
subbands camdii@dsiHap eeh demiiyg adell/Adrtengtted by therldhB mefrge.c AhhN@l method

estimtion t ni gues n d, i as wher e, t.h i | ot .subbapds
For each termina fnt AavER B b FER g BEREA T SRy e RIS o
t Be ban ]g edgel$,RL gmﬁﬁeiaesphﬂc]?st cad b héltigkds @bﬂ@fn&frﬁsﬁm% dlﬁbET,dESﬂeéﬁbL@ei 0
obtain frequency diversity for each terninal. echni ques ,
descri bed h&PBNICARPIESqURLSP é‘i‘Pe"r‘Pt‘étg‘Z @1 t&ﬁfﬁdﬂggﬁé@. ena%ﬁ#%iwrdél}g

t hese technitmeggms%@, i npl enented in hardware, software, or a

conbi nation thereof. For a hardware inplenentation, which can be

digital, andP¥d@4]l or bbt hllg aethafl 140bcaadenvagd the A sssegsioripe spnving cell
ed for ch ] j exd it hi

appl | cat i on SpgateBiTR: LoR AR Al R RANP R el bihof e AlERS

processors (@3EE) 3 putirgy bBdongietn@irafficode $ 5120 qicthed il ¢ @& caniSRDRine whether to

programuabl e, | ogi c.devi ces. (PLDs field pr nmabl e.gat.e, arrays

P ptnay o SLEoRlsFerens SR sRebina it Bk SR e o S o et
ot her el ect ro@anheprioity. STibedk @M tibi0 capefifbdr e bhikd i AGHoaRS fae SR fldvachf
herein, or a conhination thereof, Wth software, inplenentation can

f
be through AbdGreynealyfor e qtt B4 mefhed i Hifcan mglewgnisaedsing

per form t he shabigdd 1BNGe HASCHEREL, DRt B or TR RATLVRISA th itp.aft Pes,
stored in nenory unit and executed by the processors 1490 and 1450.

[ 001151Fi g. m®hqd 1108 campendionallygocedecand implemgnt rezamasers spestishinhodA% t h

mul tiple 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



base stations (BSs) 1510 (e.g., wreless access points) and nultiple
termnals 1520 (e.g., UTs), such as can be utilized in conjunction

W th one oWOrRbIP@dpects. A BS (1510) is generally a fiPOFAISSA0B1387
that communicates with the ternminals and can al so be called an access
point, a Node B, or sone other term nolg) y. Each BS 1510 provides
comuni cati on coverage for a particular geogr aphic area or coverage
area, illust I aphi-c.ar in Fig. .15 | ahel

1502a, 15026,56%%‘ r%@%é%.lg%%?%@nﬂ%é‘g? FEiESs Sofrplteatig Eetﬁég‘o&‘r“%? s
cover age ar edthirepeadimigerencit 3@ modatbexd staitionyduiceds pbing ukanenrisal ywesdnal To

i nprove system capacity, .a BS agr aphi ¢ areal/ coverage.area can,bhe
NSRS S I e b A R R e g S
accordi ng t @yaehé 1740604a 1800 &tk GBIre]séﬁted dDiQdiading 804 Ron a8 B S QA h cBaBd

smal |l er area (104a, 1504b, 1504c) can bhe served by a respective base

transcei ver fauggya blaeks BFgppressb iungtions igplemgnted by PRASESPT, SR AIBTS or

I ts cover ageoAhRaSeReRst 3. Mmbak)context in which the termis used.
For a sectorized cell, the“BTSs fOI) all sectors of that cell are

typi cal ly cd0®d6ht ed Gt m2¢theanivamerisstampdre 1UX2 fohprocwbihg a VB
transm ssion_techni scrib herei n.can be..us for a 35.system
w £ secr or e RRan LBy MRS CoREl R B RN 3l B RiPHS
For si npli cinbyes iha witebess chjecdicdpaenhvipdnment. Thel AR nspegt tareleh transmitted
ot herwi se, the term" e station” is used genericall or a fixed
station that® §mgésa8'g‘§c‘{tﬁ‘lzm§§”%élﬁ“ YSHIndeapt SR AR e nﬁo{rﬁﬁ‘fang%r ves a
cel | . [001164fenativeIR] & id BEBticH, ErctVAB Gtlsdape irsRarm8d;it-DEOsePWort AR K
system and each term nal 1520 can be fixed or nobile. Term nals 1520
can al so be "edes végle dedigsiid vairask aroviesdess cpaectiogusushent backhaeln e ce,

or SOMe Ot Netyder i RANIDERh in AT RESnBEh £l ik Gh A

be a wirel esspegei/ﬂlﬁ%e, a celflfluﬁ1 ar p lone%nagggrtgbgnﬁléﬁﬁg}ltt’g‘{helja%%@so?%t
(PDA), a wi rgpestssthpdbidhranandpdaumdink communigaiodn asggmerdgd, ol BAD upkmk and
communi cate wi.th zero. one, .ok .nultipl s 1510 on the d link (e
o ) Cana e BrmBRg, a8GE0HIGy B SuF R h e PR <
t o the conmmany célt ofahe Wiraless doanminiatibaseishmentossls heighheingsyaimnaben, or
and the uplink refers to t comuni cation link fromt terminals to
the base st &F1 9V PIfOYEER BB S e aeics eﬁ-%raéma@fec&%hﬁsloeangW%m

control | er 1536nq000ines sb@vdasslistsalyl ons 1510 and provi des
coordi nation and control for BSs 1510. For a distributed

archi t ect ur 001835 151 8ydem éUhsrnsddisipeallyiopHorile camprisrey madule s¥dar
(e.g., by - i i ; %@f{yﬂl' ' y
coupling t\rll\%)été Stm%g%?@lﬂ}gﬁ% %thétgdr? mﬁg@ %%ﬁggﬁlstoﬁg{e@%@auﬁ [ ni&%?égﬁt
occurs fromfomea ececirssupmkrtansoisoore Rectedslyt tenifomhatan car perear totahkeast

maxi num data rate.that can,be,.support.e .the.forward |Link or ,the

Conmmi ot one EsiidioaGaRe? T8 HRB Sl Br i Snie BonBleadF
control chamehje 1086 fleschedatisgriplink@r townimaiirdlEs eafc a8 sghetiling dal be
one access te nal . . querse 1ink .da}:fg conmuni c%;l on c(%gl_ occur from
one access tcé{‘maﬁ'alto freplement grtigatrddiniseiereacs. FapiRyed QoparoPgjtEmgnagement

an illustratiain@br RcOlAdNaHiHR nuIGITE-2REARNSH NN @SS 3n& YTMAT ¢RbALON
envi ronment 1600, in accordance with varjious aspects. System 1600 can

conpri se on@pipnaipranmsiherBoduly F2A5rran smplpyites cellispkedaling igforsatandes
that receivguerhiEARaelencd &R@Rons ﬁrﬁtﬁin’thégéﬁﬁlg,l @ﬁ%&&gﬁﬁggﬁg@ Qud gnal's

to each ot he_r aricUor to one or nore no evi ce
i |1 ustr at ed,intedetan®S Bre@ibnctha idgntovddd atedonemeeniesatrtoselectmeragéuctd power

particul ar geographic area, .illustrated as four geqgraphic areas,
abel od 1606 A0 Fnielioidyicy 1 b RiEInE e \Reles BEORE AP RES
transmtter ishdtmn@nMaluleiOss et ebdd the setabtlc®lipiti & ldowalink WirdledsAraffic
conprise a plurall ed wth

transni ssi od"aRe $ééé§%sﬁ%%% ré?lgerl]‘%gé gb?‘g @g 22(523 A Fodele jlg%?gr 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 viaz backhaul signaling,.



36 by one skilled in the art. Mbile devices 1604 can be, for
exanpl e, cellul ar phones, smart phones, |aptops, handheld

comuni cat woreoeheepsaes, handhel d conputi ng devi ces, sat a@dnidsRonacies,
gl obal positioning systens, PDAs, and/or any other suitable device
for conmuni cating over wireless network_1600. System 1600 can be
enpl oyed in conjunction wth various asﬁ cts described herein in

order to facjlif.ate providi vi rtual. scheduyl i in_a heterogeneaus
i el ess coifsEas bRVEHDPER harebPreSOTSe 1 48 fof e el o

[ 00119] As used pidtedshg vaittdise igndls &0t QU6 chbiiR] §iglidl® of GBRMPNEPE of a
"system" rmduIE" Emd {hg%i ke are intended tQ refer to a

conput er - r el GBI e AbS Ty DG 4PieGan KamBtkie SR fhAndtedBAg il er ¢ pracro
execution, fFIMBKR (o8N A SadBNBh oot RRRE & coRPl-0d sﬁ%lﬁggﬁ&a‘%&é 00,
thereof. For exanple, a nodule can be, buf is not limted to being, a
process runnvirdessactavogpodipaidenst ong aspast desssrvingaer inlsferdtg AR pan comprise a

executabl e, @l ¥.cad, @y, ‘&%ﬁ@;ﬂ’s el S @aﬁ‘o ﬂo&ﬂ\é'c&%gris%%% 1611304
conputer. Oné or nore nobdul es carn Yedl de Wi thrn a proc ss, or Yhread
of execut i orfpr amdligg adehst enceantrd signeloakdnzeet of an anefeeing Athriat accetievi ce,

or distributed between t r more electroni c device Furt her,  these
modul o5 can "SR B P ARSI UL BON T TG4 B TP TorRget foghe

vari ous dat ansid stetilg 9. AdditReally) 8Hca9stem THB0 bRUshPSisEamotaBTIBIY foat €
by way of |ocal .or renote processes such as in_ accordance with a

si gnal havi f§eoHes sNAfbmessasn ApaeRe velitkorglownyalt Balfie sthcdringe cirpeMent
i nteracting wob BaPORIIDE he SOAD BREALe iorfﬁ@llﬂa%%htrﬁié%& ﬁﬁ@ﬁc%ﬁ&é&@ﬂ% &

system or across a network such as the Internet with other systens
by way of t hera¢sgaatijonmagidiHurtberaiors by compomerpsioey maduigh x04aid d§44, dins
descri bed her.ein: , : di.ti opal
conponent s/ %%ﬁlezg?g?/@? g{ na"g1 gée[ri]]?eg ?%grbe? %11) %glg? 46?%%?%&%8%65@%%6 ‘}’(ﬁg’

vari ous aspeohprisiggahs,statidy deyfl@gesits eftvehich ttle saeicheettwork nayegas dmited or
thereto, and are 1not Iirp’ted to the precise configurations set forth
in a given FIFUPRICBMGIP- he appreciated by one skilled in the art.

[00120] Furt heorooy e, V&id. Q4 dejA6d e Glogk Ala@ragesCdni REAPIBBYRER 1400 that can
connection wth a Ul. A UT can also be called a system a subscriber
unit, a subdeiiiervisess CORMUASHIANECETANE dhSomfsPEs diprbpsed Berein. Ona

comuni cat i ofyuaaNk GEaccBRYol I%YE%%%rﬁi?g@&)%a%%&egﬁr 14@%&&&%%&@,' !

access term nal _(AT, user agent (UA), user devi ce, user
equi prent  ( UBYes, inteslghesr anidanodutasasi(osyowal apsa trefficldateaand peivédshone, a

cordl ess tel Jﬁ? i L t.ati,on Pr IEI) haope, . a
wirel ess | ocrg? %@B S%\%q_?ﬁg ? tgts#r%ir)élk 2 éesgéng Hg%@%ﬁ%? Ia%@ées%’}vg? %}1
(PDA), a handbwebss deviateyhnbvlisagd pilateyebss emhprecidéonsteapalisymbols. Ar
ot her 37 processin evij cnectdtoa_wirl\%dj SS demor simlar
rechani sm §4ETEP LGS ¢ OPEOeP G AP e i O i BB AEaLyAc
devi ce. [ 00kzhjhilcoingt @MTRY BI20X EAFH tdri¥mBFPABHIRALS a dith SyrhbiCd piRns
descri bed can be . . )
symbol, or a signal value of zero. The pilot symbols can be sent continuously in each
symbol period. The pilot symbols can be frequency division multiplexed (FDM),
orthogonal frequency division multiplexed (OFDM), time division 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
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generally to the process of reasoning about or inferring states of
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captured VW@ 20098982843 or data. | nference can be enpl oyedaraseehensnsy a
specific context or action, or can generate a probability

di stribution over states, for exanple. i?e i nference can be
probabilistic-that is, the conputation a probability distribution
over states Lhtere based, on_a_ .39 consi i f..d d
events. |Inf ﬁﬁelr%ég canlsélrl as%ulgg#e'earc Csfs%sjfseegh%i%’uscelg{:@%@orﬁ%% @%%@?fposi ng
hi gher - | evelCIaManTBMA,em. p nmttiploferrevelnica trasmilabacur@utthon the @pBiic eFor
results in the constrycti.on ew events or actions from t of
bbserved oveitiss S Heatiol whbulS At bhired doRn cHn fotnehe 15y ghpee!

are corr el ategfimitdnGbAsRuELHRBE dbedih @delivhire tIRNWIMABILRRTs FhNQcLNENINE]
and data conme from one or several event and data sources. [00126] What

has been dese#tBeantipereaingdiandeesaimprasiosthedepdedasshiSucha piptai med
subj ect Mt tfkpand Strdcture ngo%lfﬂ%rcl%ﬁrabeOEB Bt Qfﬁ@nd%%\%?ﬁ@rf?tb&cﬁ%?ﬁ%al.
met hodol ogi e or

concei vabl e conbi nati on of conponents or pur poses
of descri bi rgetidsbnighesi deedibsd bremtcamhe trepleminied gneriofis wedisn &oyexzkipld,
in the art oani z hat ny further combinations and.

por mut at 1 ondr <FRH 5 bOBp R rhidFes YRGS E i BRiion theror
Accor di ngl y Fot haardivse!imReheatatip® Gthidtadah @t digital, Biiadsi] edbdth dipidar ad anslbg,
such alteratjons, nodif.icat]j %ns anqaﬁvari ati onii trgﬂt fal jthin the
spirit and $EOPECBINE H‘Btsa‘ﬁf)ée 4 ERpngplastiatin fap Re RRIpRente, WiRiE ogg PEmpTe

that the terpplicatiRecsyeeiis integrhi@® cir@fits "(41519}(1321 Aigifdl Qonks Eﬂ)tcias@%ﬁ Sb?ﬁd’),b&igiﬁli
0O Dpe

detail ed description or the clains, such terns are i ntende

i ncl usi ve i figarkmpretingdariqea (DIRPYhwogremmablederie Aesiigey (Plds), field
"conprising 4 S, LE i rd in a
claim 40  QLUANAEE B LER RO AST BlRURE Aonodr SR b BAALING

wi r el ess netmorokiocessonps dthértgctronic unitsedepilgosd tegedomethe dincppwodesairesd t o

crecute SchadiLUF, E8EL .80, 3°RYP A et G Bt

access poi NtmddbRy (0f., poeeduids chGonnehdes kn\hitiperfespee tfulctotdwsdibed and

the code CaLflSeE‘e?ng. %lg%og\cvgz%%g e%rcgg %)e gtgf'ed in memory unit and executed by the
processors 1490 and 1450,
[00115] Fig. 15 illustrates a wireless communication system 1500 with multiple
base stations (BSs) 1510 (e.g., wireless access points) and multiple terminals 1520 (e.g.,
UTs), such as can be utilized in conjunction with one or more aspects. A BS (1510) is
generally a fixed station that communicates with the terminals and can also be called an
access point, a Node B, or some other terminology. Each BS 1510 provides
communication coverage for a particular geographic arca or coverage area, iflustrated as
three geographic areas in Fig. 15, labeled 1502a, 1502b, and 1502¢. The term “cell”
can refer to a BS or its coverage area depending on the context in which the term is
used. To improve system capacity, a BS geographic area/coverage arca can be
partitioned into multiple smaller areas (e.g., three smaller areas, according to cell 1502a
in Fig. 15), 1504a, 1504b, and 1504¢. Each smaller area (104a, 1504b, 1504c¢) 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. Fora

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



assign an uplink comunication for the AT and specify the uplink
communi cation assignnment in a scheduling nessage; initiate

transm ssi WE 2009/0998d3 schedul i ng nessage to the AT or a JHITVUSSe9PR1387
the AT, and storing the scheduling code in a nenory. 2. The method
of claim1, further conprising speC|fy|§g wi thin the scheduling
nessage an |dent|f|er (ID) for the AT of"the serving cell. 3. The
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(PDA), a wireless modem card, and so on, Each terminal 1520 can communicate with
zero, one, or multiple BSs 1510 on the downlink (e.g., FL) and uplink (e.g., RL) at any
given moment. The downlink refers to the communication link from the base stations to
the terminals, and the uplink refers to the communication link from the terminals to the
base stations.

[00117] For a centralized architecture, a system controller 1530 couples to base
stations 1510 and provides coordination and contro! for BSs 1510. For a distributed
architecture, BSs 1510 can communicate with one another as needed (e.g., by way of a
wired or wireless backhaul network communicatively coupling the BSs 1510). Data
transmission on the forward link often occurs from one access point to one access
terminal at or near the maximum data rate that can be supported by the forward link or
the communication system. Additional channels of the forward link {e.g., control
channel) can be transmitted from multiple access points to one access terminal. Reverse
link data communication can occur from one access terminal to one or more access
points.

[00118] Fig. 16 is an illustration of a planned or semi-planned wireless
communication environment 1600, in accordance with various aspects. System 1600
can comprise one or more BSs 1602 in one or more cells and/or sectors that receive,
transmit, repeat, efc., wireless communication signals to each other and/or to one or
more mobile devices 1604. As illustrated, each 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



6. The nmethod of claim11, further conprising: generating nultiple
antenna coefficients for uplink macro-diversity; and f orwar di ng
t he coeffiVPSAPMWI&r a baci chaul network to respecti ve@CTIIRWUFA ng
APs, or routing the coefficients OTA to the respective APs via one or
nore ATs of the wireless 41 network. % The met hod of claim 1,
further conprising specifying in the scheduling nessage an uplink
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via a NAB chamedele” and the likhare sended ¢p wédr ko ¥ cemputdyackivd whtityetithor kardware,
software, software in execution, firmware, middie ware, microcode, and/or any
combination thereof. For example, a module can be, but is not limited to being, a
process running on a processor, a processor, an object, an executable, a thread of
execution, a program, a device, and/or a computer. One or more modules can reside
within a process, or thread of execution; and a module can be localized on one
clectronic device, or distributed between two or more electronic devices. Further, these
modules can execute from various computer-readable media having various data
structures stored thereon., The modules can communicate by way of local or remote
processes such as in accordance with a signal having one or more data packets (e.g.,
data from one component interacting with another component in a local system,
distributed system, or across a network such as the Internet with other systems by way
of the signal). Additionally, components or modules of systems described herein can be
rearranged, or complemented by additional components/modules/systems in order to
facilitate achieving the various aspects, goals, advantages, etc., described with regard
thereto, and are not limited to the precise configurations set forth in a given figure, as
will be appreciated by one skilled in the art.
[00120] Furthermore, various aspects are described herein in connection 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



12. An apparatus for wireless comunication in a wrel ess network,
conprising: a processor for executing centralized uplink scheduling
codes for WORWIIYE net work, the scheduling codes causiGIgU2pe/032287

processor to; assign an uplink comrunication for an AT of
the wirel ess network, wherein the appar gt us Is associated with a
non-serving AP relative the AT; encode the uplink conmunication
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based on the priority,
place to another. A storage media may be any physical media that can be accessed by a

computer. By way of example, and not limitation, such computer storage media can
comprise RAM, ROM, EEPROM, CD-ROM or other optical disk storage, magnetic
disk storage or other magnetic storage devices, smart cards, and flash memory devices
(e.g., card, stick, key drive...), or any other medium that can be used to carry or store
desired program code in the form of instructions or data structures and that can be
accessed by a computer. For example, if the software is transmitted from a website,
server, or other remote source using a coaxial cable, fiber optic cable, twisted pair,
digital subscriber line (DSL), or wireless technologies such as infrared, radio, and
microwave, then the coaxial cable, fiber optic cable, twisted pair, DSL, or wireless
technologies such as infrared, radio, and microwave are included in the definition of
medium. Disk and disc, as used herein, includes compact disc (CD), laser disc, optical
disc, digital versatile disc (DVD), floppy disk and blu-ray disc where disks usually
reproduce data magnetically, while discs reproduce data optically with lasers.
Combinations of the above should also be included within the scope of computer-
readable media.

[00122] For a hardware implementation, the processing units’ various illustrative
logics, logical blocks, modules, and circuits described in connection 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,



a priority for traffic flows of a cell interfering wwth the serving
cell, wherein the serving cell obeys, nodifies or ignores the

assi gned AMIDNBWEE on based on the priority of the i ntPEATEBRINALH32287
traffic flows. 17. The apparatus of claim 12, further conprising a
coordi nati on nodul e that cal cul ates nulgéple antenna coefficients for
upl i nk macr o- dlver5|ty, wherein the transmtter routes the
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or algorithm can reside as at least one or any combination or set of codes or instructions
on a machine-readable medium, or computer-readable medium, which can be
incorporated into a computer program product. The term "article of manufacture” as
used herein is intended fo encompass a computer program accessible from any suitable
computer-readable device or media.
[00124] Additionally, the word “exemplary” is used herein to mean serving as an
example, instance, or illustration. Any aspect or design described herein as
“gxemplary” is not necessarily to be construed as preferred or advantageous over other
aspects or designs. Rather, use of the word exemplary is intended to present concepts in
a concrete fashion. As used in this application, the term “or” is intended to mean an
inclusive “or” rather than an exclusive “or”. That is, unless specified otherwise, or clear
from context, “X employs A or B” is intended to mean any of the natural inclusive
permutations. That is, if X employs A; X employs B; or X employs both A and B, then
“X employs A or B” is satisfied under any of the foregoing instances. In addition, the

8,0

articles “a” and “an” as used in this application and the appended claims should
generally be construed to mean “one or more™ unless specified otherwise or clear 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 vig 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

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



23. An apparatus for wireless comrunication in a wreless network,
conpri si ng: means for enploying a set of processors to assign
an uplink VOMHHI8HEI on for an AT of the wirel ess net woRGE/USHE 082287
the apparatus is associated with a non-serving cell of the wreless
network, relative the AT, neans for speghfying the uplink

communi cation assignment in a scheduling”nmessage; and means for
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a third modulethestheieyegt ag ‘f‘?@a‘f O €85 efrseutraliqyentant dafasoEssnes sage

to the AT orpgaxe! | serns: R Bbe dé-grlbed%oveomﬁlqﬂ&%‘&(%pl%?Q%Béc% Jmed um
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subject matter, but one of ordinary skill in the art may recognize that many further

combinations and permutations of the disclosed subject matter are possible.
Accordingly, the disclosed subject matter is intended to embrace all such alterations,
modifications and variations that fall within the spirit and scope of the appended claims.
Furthermore, to the extent that the terms “includes,” “has” or “having” are used in either
the detailed description or the claims, such terms are intended to be inclusive in a
manner similar to the term “comprising” as “comprising” is interpreted when employed

as a transitional word in a claim.



a second set of codes for causing the cgpputer to specify the uplink
communi cati on assignment in a scheduling nessage; and athird
set of codes for causing the conputer to initiate transm ssion of the
schedul i ng message to the AT or a celd¢Lag¥& ng the AT. 26. A nethod
of wireless comunication in a wireless network, conprising:

enpl oyi ng at | east one processor to anal yze respective wreless

signals of a s i i . f: s I LI el.ess
devi o6 with n ¢ RLURD P SRRl A ARARKR ind BTSN AL PHERAES
antenna to obteaiployvng e beddptavgssovess agecutosbeddinggoda farphiankess terminal (AT)

comuni cation assignnent fromthe non-serving wreless device; and
44 qf fhe wirelAss W@W‘erﬁfeWhﬁﬂrﬁEe REOSPAHBNE aRorRIA v Isapen-srgving apcass

the wirel3ss (AeYWOMK Wikt hidwed bvﬂh&%geﬁgggﬁg,r@ﬁgﬁigﬁ% apsidd thel N

met hod of claim 26, further conpri si n
message gmekessarfsatti ng a base station ID or AT ID fromthe scheduling
nmessage. 28. The net.hod

f.claim?27, f h I Si. f di
t he schedul i ng mesfiye™ # 8@ A%h§¥mﬁbﬂ§¥aﬁ5§¥Fﬁgg£&#§& ﬂFﬁ%‘ rgrgss
net wor kK ichrioghidadRof Qidi 25RARAUSa sheliidigtgb@hkoring cell. 29. The

met hod of claim 27, further conprising forwarding the scheduling
message to the serviitigtegednsmispiontoé thechestuliag proshge tothefel ger v¢lhgprving the

cel I. AT; and

storing the scheduling code in a memory.

2. The method of claim 1, further comprising specifying within the scheduling message
an identifier (ID) for the AT or the serving cell.

3. The method o f claim 2, further comprising routing the scheduling message to the

serving cell over-the-air (OTA) via the AT or a second AT of the wireless network.

4, The method of claim 3, wherein the AT or second AT determines a recipient for the

scheduling message from the identifier(s).

5. The method of claim 1, further comprising including 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.

6. The method of claim 1, further comprising:
generating multiple antenna coefficients for uplink macro-diversity; and
forwarding the coefficients over a backhaul network to respective corresponding APs,

or routing the coefficients OTA to the respective APs via one or more ATs of the wireless



30. The nmethod of claim27, further conpgising inplenenting the
uplink assignnment if the | D corresponds to an identifier associated
with the at | east one antenna. 31. The nethod of claim 26, wherein
anal yzi nghetbi@kr espective wirel ess signals further conprises anal yzing
control channel signals of the serving base station and non-serving
wi rel ess device. 32. The nethod of claim26, further conprising:

obt ai ni ng; an elsﬁe' IH@t}l@d Of 4] ?lf'ﬁﬁﬁer gﬁ{ﬁgg%ﬁﬁ %éé\@/?r%@gﬁ? %ﬁ%ﬁgfn%rxﬁ&ggge an

fromthe anal ysis; orwar

non- ser vmp@nhnchmnelsﬁ:scdﬂve (Ix&)dﬁ.lﬁlﬁoﬁ@ﬁ coding stheofe, trivesmippawds, dntama rbsfficiznts,

based on the l.Lity. or interference. ,.33. The npethod of claim 26,

further chﬁtﬂﬂlg%‘ﬁ FHE My H&“?%‘ég’é’EESFWSOTJgF ATTRENCH SASFELREAN st r eans

of an assigned nultipl e-antenna conmunication identified in the

schedul i ng nessage. 34. The nethod of claim 33, further conprising

transm tt§ ng akhelmetbod ofréamdé,rfurthﬂ:readnmmamgmbmsmmg“slteteeamamehdapi;nmmnnng
he net hod, of cl ai m 26,

th | t | t.
furtnor aBs fEREC & a%%ﬁqcs%&tﬂﬁam Rheredt 1T g Rk B rtiogrs
t he SerVlH&@e@&Hhefvﬁle@sbhﬁaxﬁﬁhﬂﬁé!' ing nessage; and

9. The method of claim 8, obtaining the wireless channel data further comprises
receiving and decoding an uplink message provided by the AT or a second AT of the wireless

network,

10. The method of claim 8, further comprising obtaining channel quality, node diversity or

interference-related data from the wireless channel data.

11. The method of claim 1, wherein the scheduling message is a network assignment
block (NAB) message and the NAB is transmitted 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

a transmitter that forwards the scheduling message OTA to a cell serving the AT.

13. The apparatus of claim 12, wherein the processor(s) specifies within the scheduling

message an ID for the AT or for the serving cell.

14. The apparatus of claim 13, wherein the transmitter routes the scheduling message to

the serving cell via the AT or a second AT of the wireless network.



45 forwarding the priority to the servi cell to inplenent-the

uplink assignnment. 36. The nethod of claim 26, wherein: the

schedul i ng nessage is a NAB nessage or received over a NAB channel

and t he schedul i ng nessage or a decoded portion thereof is

routed to the serving cel] via an_uplink NAl channel. 37.. An ) )
appar at ustf or TG WPEREIS S AR [@arhersin the A et ssransA R ddepgifigs the serving cell via
conprisiq?éngglleast one processor that anal yzes respective wrel ess
signals of a séerving base station and of a non-serving wreless

device within the wrel ess network; at | east one antenna for

sendi ng receiving wreless data, the antenna(s) obtai )
schedul i ng" mess&g@Pe Fﬁ?hﬂﬁjgngﬁg$fﬂ%nﬁﬁ%ﬁﬁﬂ}%%?%BH“H§§$§ﬁﬂ@ﬁFwPF@ﬁ1
the non- sgiiyhnge WhE@H8RSESN IR 1cal¥he off @ reporting nodul e for
AT-directed uplink scheduling for the serving base station if the

schedul i ng nesspowity der & paffdsilews, vlerae the seryibmed! dacaddsdhe scha@ulinEhe
appar at us_ of cIainH§7 Wgﬁﬁein.thegﬁéocessor%s decogesbthg o
schedul i TYCHRESH 05 TP ECY 48707 BH0R A I SROPRISAIAR bissd o dhepriority; or
from 39. They Ff_&@rU@afﬁf: flelvaiofm 38l i BigwiiinBielseRd deIIwiBELH tBe
forwards the scheduling nmessage to an AP of a neighboring cell of the

wi rel ess seBtiB e pheysHBodiAseosienenes Hic|apsi vadre@spaintieation basre on the priority of

neighbpr%ggh1&%5i A0 B% apparatus of claim 38, wherein the
Yo £
reporti ng hodul rwar ds

e he schedul i ng nessage to the serving base
station if the base station ID corresponds to the serving base
station.
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.

20. The apparatus of claim 19, wherein:

the receiver decodes the uplink message to obtain wireless channel data of the serving
cell or a cell adjacent thereto; and

the processor(s) employs the wireless channel data to assign the uplink

communication.

21.  The apparatus of claim 20, the receiver obtains channel quality, node diversity or

interference-related data from the decoded uplink message.

22. The apparatus of claim 12, the transmitter bundles the scheduling message into a NAB

message and transmits the NAB message to the AT over a NAB channel.



41. The apparatus of claim 38, wherein yhe processor(s) enploys a
transmtter to inplenments the uplink assignnent if the AT ID
corresponds to the apparatus. 42. The apparatus of claim37, further
conprising providing wireless channel data, nobility data for the
apparatus, or uplink transpmit-diversity data to the non-serving
Wi rel ess zc?ode,AJgP@aéqt?’F fi%ﬁg“ﬁ 55 ARMEYATEETCIAE BiRelPS NSREYl, cpmIsRg on
one such dat a.;efh6 forddhpldRe RRARIrMRsREs (!a8diBh A upitikd dAGhu AR 161 40A
a nmobility m)dlm:e t%at pée"@o%es th? scﬁledsu‘l%ianégﬁnesg%ge an %xtracts T
nmobi | i ty affilst wirelessongworkewberfin thenappatdtus iBlesaappat withis noh-selvaignel bt the
further conprisi shar ed copmuni cations nodul e that inplenents
upl i nk t.r‘%‘hn@?ﬁstneg’%{fg@ra?veﬂﬁs’gﬂmn mul ti pl e-ant enna comuni cati on
instructions sp@mi fféres?eéifyiﬁgﬁae%?hﬁﬂ Bbrh RGN BSS A icnn Rt in@%h@d%ﬁg%{égs?age;
of claim 37, wherein the apparatus is an AT wthin a serving cell of
the wirelads network, or a wireless repeater. 46. The apparatus of
claim 37, wherein the non-serving.wreles vice IS crq overlay .
bace stat i on JREUP A nBTRARE FarrSiot pih Rt M posie o gy G o sl vine
or fento tgel’s within the wirel ess network, which are not served by
the macro overlay. 47. The apparatus of claim 37, further conprising
a medi ation nodul e that decodes the scheduling nmessage and obtains a
priority for tAttaitagsltt 8ne§ %r%\é@ssbpﬁ\{}%lﬁé'h%g f&%ir&ggyoﬁﬂfnicaQ{onﬁﬁ QWi#eﬁ:esE h&%rk,
involving an interfering wreles evice, and at least one of:
obeys, modnfpremgor ignores the uplink comunication assignnment based
on the apparatu rigrity or interfering priority; _ or f orwar ds
the decoded pri %}sio W?S‘HF forasyening a8 upinls frmEpiGriey foage Adi ofitheitelsss
net wor k- 4t eGikednspin thE pRIcb&OHL) i09sPaBRd vith 4 BaSterl Rl b B Wilfess
apparatus or interferi nB priority.

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-readable medium, comprising:

a first set of codes for causing a computer to assign an uplink communication for an
AT of the wireless network, wherein the computer is associated with a non-serving cell of the
wireless network;

a second set of codes for causing the computer to specify the uplink communication
assignment in a scheduling message; and

a third set of codes for causing the computer to initiate transmission of the scheduling

message to the AT or a cell serving the AT.

26. A method of wireless communication in a wireless network, comprising:

employing at least one processor to analyze respective wireless signals of a serving
base station and of a non-serving wireless device within the wireless network;

employing at least one antenna to obtain a scheduling message comprising an uplink

communication assignment from the non-serving wireless device; and



48. An apparatus for wreless comuni caghons in a wreless network,
conpri si ng: means for enploying at | east one processor to

anal yze respective wireless signals of a serving base station and of
a non-ser Vi ng imipicetedsiag deviptiak whdigrintedt héthnd 4 sdreing cold bMhkekyireless network
nmeans for e ying at | east one antenna to obtain a scheduling
nmessage d@?%%egi‘%gwéﬁh%ﬁ%weé%‘&ﬁuni cation assignment fromthe
non-serving wrel ess device; and nmeans for inplenenting the

uplink assigtunent within a serving cell of the w reless network
i dentifiéd.in Theenshérbdidlaing? desiayeompd@ing Ascddagsthe sctedplinrmssage and

configured for wireless ¢ nications in.a wreless network,
conprisi rgragng 4 yse ﬁtﬁaﬂ‘? ﬁ5 Pﬁé%;[ﬁa#r??ﬁ]ﬁegsﬁhgg BENSE?5% r el ess signal s
of a serving base station and of 47 a non-serving wreless device
within the wirel ess network; a second nodul e for obtaining a

schedul i #§. mesiwgactbothph ¢lainmy/, dwthgsicomprisiogiermiacting the sassiugngeressaige enan
the non-sgrving .w.rel ess,.dewi ce. .and caa . third nodu f or. .
mpl enentigt e e R S s Fast B nermors o8 g FpienlBfh toghe ffighboring cell.
wirel ess network identified in the scheduling nessage.

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.

31. The method of claim 26, wherein analyzing the respective wireless signals further
comprises analyzing control channel signals of the serving base station and non-serving

wireless device,

32.  The method of claim 26, further comprising:

obtaining an estimate of wireless quality or wireless interference from the analysis;
and

forwarding the estimate to the non-serving wireless device for assignment of the

uplink transmission based on the quality or interference.

33. The method of claim 26, further comprising identifying respective uplink transmission

streams of an assigned multiple-antenna communication identified in the scheduling message.

34.  Themethod of claim 33, further comprising transmitting at least one identified

transmission stream to implement the multiple-antenna communication.

35.  The method of claim 26, further comprising:
extracting a priority for communications of the serving cell from the scheduling

message; and



50. A conput er -r eadabl e nmedi um conpri si gg: a first set of
codes for causing a conmputer to analyze respective wireless signals
of a serving base station and of a non-serving wireless device within
the wirel ess rfetwwrding tlee srtmanch Setseingc@tias nhplemeatist nglitlhessipanieut. er
to obtain a scheduling nmessage conprising an uplink conmuni cation
assignment fromthe non-serving wrel ess device; and athird

set of cages f erﬁ&H&i@ﬂdﬁﬂ?2§Qﬂﬁ ;gr to inplement the uplink
' 3|1 of -

assignment within a serving ce f the wireless network identified
i n the schedultheschetgsmgeessage is a NAB message or received 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 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;

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; and

a reporting module for AT-directed uplink scheduling for the serving base station if

the scheduling message corresponds to the serving base station.

38. The apparatus of claim 37, wherein the processor(s) decodes the scheduling message

and extracts a base station ID or AT ID there from.

39. The apparatus of claim 38, wherein the reporting module forwards the scheduling
message to an AP of a neighboring cell of the wireless network if the base station ID

corresponds to the neighboring cell.

40.  The apparatus of claim 38, wherein the reporting module forwards the scheduling
message to the serving base station if the base station ID corresponds to the serving base

station.

41. The apparatus of claim 38, wherein the processor(s) employs a transmitter to

implements the uplink assignment if the AT ID corresponds to the apparatus.

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.
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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.

46.  The apparatus of claim 37, wherein the non-serving wireless device is a macro overlay
base station providing centralized uplink scheduling for micro, pico or femto cells within the

wireless network, which are not served by the macro overlay.

47.  The apparatus of claim 37, further comprising a mediation module that decodes the
scheduling message and obtains a priority for traffic flows involving the apparatus, or traffic
flows involving an interfering wireless device, and at least one of:

obeys, modifies or ignores the uplink communication assignment based on the
apparatus priority or interfering priority; or

forwards the decoded priority or priorities to the serving base station for
network-directed uplink scheduling based at least in part on the apparatus or interfering
priority.

48.  An apparatus for wireless communications in a wireless network, comprising:

means for employing at least one processor to analyze respective wireless signals of a
serving base station and of a non-serving wireless device within the wireless network;

means for employing at least one antenna to obtain a scheduling message comprising
an uplink communication assignment from the non-serving wireless device; and

means for implementing the uplink assignment within a serving cell of the wireless

network identified in the scheduling message.

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

a first module for analyzing respective wireless signals of a serving base station and of
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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 implementing the uplink assignment within a serving cell of the

wireless network identified in the scheduling message.

50. A computer-readable medium, comprising:

a first set of codes for causing a computer to analyze respective wireless signals of a
serving base station and of a non-serving wireless device within the wireless network;

a second set of codes for causing the computer to obtain a scheduling message
comprising an uplink communication assignment from the non-serving wireless device; and

a third set of codes for causing the computer to implement the uplink assignment

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



