FAI R RESOURCE SHARI NG I N W RELESS COVMUNI CATIONS C aimof Priority under 35
U S C 119 [0001] The present Application for Patent clains priority to

U. S. Prowveiomaissokppl i cation No. 61/075, 868 entitl ed FAPRTRES@DIUBEHEH2EHARI NG

| N COOPERATI VE SYSTEMS fil ed June 26, 2008, assigned to the assignee hereof
and hereby expressly incorporated by reference herein. Background I. Field

[ 0002] The following relates generally to wireless communi cation, and nore

specifically to providing fairness in sharing resources anong W rel ess
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comuni cation for multiple user termnals. Mbile devices respectively can
communi cate with one or nore base stations via transm ssions on forward and
reverse links. The forward |ink (or Biwgiouad) refers to a communication
link from base stations to user termnals, and the reverse link (or uplink)
refers to a tonmMf¥ation 1ink fromuser terminals to base stations.
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systens, andy0lefsQombhuh OG5 enllodsidttion to the foregoing, ad-hoc wireless
conmuni cati on networ ks enabl e conmuni cati on devices to transmt, or receive

informati on while on the nove
II. Background

[0003] 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.

[0004] Generally, wireless multiple-access communication systems can
concurrently support communication for multiple user terminals. Mobile devices
respectively can communicate with one or more base stations vig transmissions on
forward and reverse links. The forward link (or downlink) refers to a communication
link from base stations to user terminals, and the reverse link (or uplink) refers to a
communication link from user terminals to base stations. Further, communications
between user terminals and base stations can be established via single-input single-
output (SISO) systems, multiple-input single-output (MISO) systems, multiple-input
multiple-output (MIMO) systems, and so forth.



and wi thout the need for traditional base stations. These conmunication
net wor ks can be conmuni catively coupled to other public or private

net wor ks, wbanoserssospl e via wired or wirel ess access poi nPET/USR009M08ER2 t O
facilitate transfer of information to and fromuser termnals. Such ad-hoc
comuni cation networks typically include a plurality of access termnals
(e.g., nobile conmunication devices, nohile phones, wreless user
termnals), comunicating in a peer-to-peer fashion The conmuni cati on
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interference to a mninum jt can also
are typically structured i 1n time, frequency, or on various code or symbol resources, to
enable signals to be distinguished from other signals. For instance, transmitting at
different times enables distinction, as well as transmitting on orthogonal frequencies.
Furthermore, employing orthogonal codes or symbols can also yield mitigated
interference, even for signals transmitted at a common point in time. Thus, wireless
resources are segmented to enable multiple nodes to operate in a given wireless
environment.
[0007] Although multiple access systems employ various techniques to reduce
interference and provide high quality communications (e.g., such as resource
segmentation), as a number of transmitters in a wireless environment increases, the
interference problem tends to reoccur. Accordingly, network communication
controllers often require some nodes to yield channel resources (e.g., transmission time,
transmission frequency) to other nodes where interference occurs. Such a determination
can be based on a traffic priority, signaling priority, efc., of the respective nodes, or the
like. Although such an arrangement can keep interference to a minimum, it can also

result in delay or interruption for yielding nodes. Accordingly, improvement in



result in delay or interruption for vyielding nodes. Accordingly,
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oper ations design. SUMMARY [0008] The followi ng presents a sinplified
summary of one or nore aspects in order to provide a basic understandi ng of
such aspects. This summary is not an extensive overview of all contenpl ated
aspects, and is intended to neither identify key or critical elenments of
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The subj ect disclosure provides for inplenenting fairness in sharing
resources anong wreless nodes in a wireless comruni cation environnment. In
sonme aspects of the disclosure, the SumivesRyt ati on conpri ses establishing a
set of resource sharin redits for mﬁrel 3§nodes By expending credits, a
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enough resources are lent to build up the amount of credits associated with the node.
Accordingly, the fairness implementation can provide a similar distribution of
borrowing and lending for various nodes, by correlating an amount of resources that a
node can borrow with an amount of resources the node lends out.
[0010] In one or more other aspects of the subject disclosure, fairness in
resource sharing is implemented for both network-controlled and in peer-to-peer
environments. In a network environment, wireless nodes can submit requests for shared
resources, and advertise available resources for lending, to a trusted network entity. The
network entity can manage an amount of credits for wireless nodes within a particular
coverage area, enabling borrowing of resources if a pool of credits is sufficient, and
incrementing or decrementing respective credit pools for wireless nodes that lend out or
consume, respectively, shared resources. In the peer-to-peer environment, respective
wireless nodes can maintain and update an amount of shared credits in a secure module
(e.g., tamper resistant) of the wireless node(s). In one aspect, respective nodes can

maintain respective records of consumed resources, incrementing credits for a lending



(e.g., tanper resistant) of the wirel ess node(s). In one aspect, respective
nodes can mai ntain respective records of consuned resources, increnenting
credits fwo e0des@bngnode and decrementing credits for acharseaiosgg2node. | n
ot her aspects, a trusted third party (e.g., a network node or other

wi rel ess node passing a suitable security key to participant nodes) can
receive and track sharing credits for peer-to-peer resource sharing,
reduci ng overhead for the peer-to-peer devices and potentially increasing

security of sharing credi.ts. [.0011], | n other, a ts of the j.ect
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data processors to injtialize an anmount of crediits for the wirel ess
to obtain and decode a network service request from a wireless communication
apparatus. Additionally, the apparatus can comprise an accounting module that
initializes and maintains amount of credits for the wireless apparatus in response to the
network service request. Furthermore, the apparatus can comprise a mediation module
that updates the amount of credits maintained by the accounting module if the wireless
apparatus shares a resource with, or consumes a resource shared by, a second wireless
node.
[0013] In other aspects, provided is an apparatus that facilitates sharing
resources in a wireless network. The apparatus can comprise means for employing a
wired or wireless communication interface to obtain a network service request from a
wireless communication apparatus. Furthermore, the apparatus can comprise means for
employing one or more data processors to initialize an amount of credits for the wireless
apparatus upon obtaining the network service request. In addition, the apparatus can
comprise means for employing the data processor(s) to update the amount of credits
when the wireless apparatus shares a resource with, or employs a resource shared by, a

disparate wireless node.



apparatus upon obtaining the network service request. In addition, the
apparatus can conprise neans for enploying the data processor(s) to update
t he amounwoahoxrsednt s when the wirel ess apparat us shar e®Ca/use@omsae2 Wit h,
or enploys a resource shared by, a disparate wreless node.[0014] According
to additional aspects, the subject disclosure provides at |east one
processor configured to facilitate shari.ng resources in a wreless network.
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sharing credits if shared resources are expended as a result of the
wireless node.
[0016] In other aspects of the subject disclosure, provided is a method for
cooperative communication in a wireless communication environment. The method can
comprise employing a wireless interface of a wireless access terminal (AT) to send or
receive wireless communications. Further, the method can comprise employing a set of
data processors to implement rules for resource sharing with a disparate wireless
communication device. The rules for resource sharing can cause the processor(s) to
manage a request for obtaining or providing a wireless communication resource from or
to the wireless communication device, respectively and to facilitate revision of a data
record of wireless sharing credits if shared resources are expended as a result of the
request.
[0017] In additional aspects, provided is an apparatus operable in a wireless
communication environment. The apparatus can comprise a wireless communication
interface for transmitting or receiving wireless data. Additionally, the apparatus can

comprise at least one data processor for analyzing wireless communication signals.

Furthermore, the apparatus can comprise a sharing module that initiates a request to



request. [0017] In additional aspects, provided is an apparatus operable in
a W reless communi cati on environnent. The apparatus can conprise a wreless
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Additionally, the apparatus can conprise at |east one data processor for
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a wreless comuni cati on apparatus, or obtains a request to utilize a
resource of the apparatus. The apparatus can al so conprise a j.ation
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g'data record of wireless sharing credits if shared resources are expended as
a result of the request.

[0020] According to yet other aspects, the disclosure provides for a computer
program product comprising a computer-readable medium. The computer-readable
medium can comprise a first set of codes for causing a computer to send or receive
wireless communications. The computer-readable medium can further comprise a
second set of codes for causing the computer to manage a request for sharing a wircless
communication resource between the computer and a wireless communication device.
Additionally, the computer-readable medium can comprise a third set of codes for
causing the computer to facilitate revision of a data record of wireless sharing credits if
shared resources are expended as a result of the request.

[0021] 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



Addi tionally, the conputer-readabl e nmedi umcan conprise a third set of
codes for causing the conputer to facilitate revision of a data record of
wi rel ess wohanimgsasnedits i f shared resources are expendedTas2@onssiatt of
t he request. [0021] To the acconplishment of the foregoing and rel ated
ends, the one or nore aspects conprise the features hereinafter fully
descri bed and particularly pointed out i.n the clains. The foll ow ng
description and the annexed draw ngs set forth in detail certain
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princi pl es ofspvas amdubdas@potikngan be enpl oyed and the descri bed aspects are
intended to include all such aspects and their equival ents. BRI EF

DESCRI PTI ON OF THE DRAW NGS [ 0022] Fig. 1 depicts a block diagram of an
exanpl e apparatus that provides fair resource sharing in a wreless network

according to aspects of the sub'! ect disclosure. égozﬂ Fig. 2 illustrates a
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sharing and network reporting according to at |east one aspect. [0026] Fig.

5 illustrat esrbéraipoeficovieniesy nedn refoutsa skaraapreordiasie ose ax Mol asieats. facilitates
resource shajgohg in a .%fdggi%é a &cm{agran{ &Oaé%%g%@l%%gfp@ra%%ﬁﬁeér-ﬁ)-&bpCk

di agram of a sanple use rmnal configure enent falr resource
shari ng accoredounee sherizgsip@ctissles natiwerksadoprdug tolfugibbospeces. [ 0028] Fig. 7
depicts a fl art ofg. ann| 0 rJ I | My
resource shaﬁ]:‘yglg in aF\}\? P‘e élss gﬁ%@%ﬁ%n%ﬁgsé@ fr%cﬁ) fg}%ﬂk%ﬁ%ﬁ%er%% n%%rd e
aspects. [ 0028¢urés harig d4nd netstorlateportiag fdcomdizan tit lofst ancsapget.e et hodol ogy f or

determ ni ng i abi | i of resou haring for select wr Ss nodes
accor di ng toﬁ)g)g@e asp&%{g.lfhfs%%mB]I%ﬁbala%raﬁeogf%%améﬁeftl’aS‘\l’Nst’:t#éOrn ﬁ L%f an exanpl e
met hodol ogy faoilitdi@cedontcathanigg ied wirclesadtwaek.shari ng anong wi r el ess nodes

SR TR AN G S R N
Wi rel ess net ilkment fair resource sharing according to aspects of the subject disclosure.
[0028] Fig. 7 depicts a flowchart of an example methodology for implementing
fair resource sharing in a wireless environment according to one or more aspects.
[0029] Fig. 8 illustrates a flowchart of a sample methodology for determining
availability of resource sharing for select wireless nodes according to some aspects.
[0030] Fig. 9 depicts a flowchart of an example methodology for facilitating fair
resource sharing among wireless nodes according to further aspects.
[0031] Fig. 10 depicts a flowchart of an example methodology for implementing
peer-to-peer resource sharing in a wireless network.
[0032] Figs. 11 and 12 depict block diagrams of example apparatuses for
implementing and facilitating, respectively, fair resource sharing wireless networks.
[0033] Fig. 13 illustrates a block diagram of an example apparatus that provides
wireless communications between remote devices.
[0034] Fig. 14 depicts a block diagram of an example mobile communication
environment according to aspects of the subject disclosure.
[0035] Fig. 15 illustrates a block diagram of an example cellular communication

environment according to at least one aspect of the subject disclosure.



[0032] Figs. 11 and 12 depict bl ock diagrans of exanple apparatuses for

i npl ementing and facilitating, respectively, fair resource sharing wreless
net wor ks. wpQo®3issing. 13 illustrates a bl ock di agram of pam/uszenjoBe22
apparatus that provides w reless comuni cati ons between renote devices.
[0034] Fig. 14 depicts a bl ock diagram of an exanpl e nobile comrunication
envi ronnent according to aspects of thesubject disclosure. [0035] Fig. 15
illustrates a bl ock diagram of an exanple cellul ar conmuni cation

envi ronment according to at |east one aspect of the subject

di scl osur e. DETAI LED DESCRI PTI ON [ 0036] Vari ous aspects are now descri bed
with reference to the draw ngsPEMMLEDDESKRIFHEION ence nuneral s are used to
refer to lik ement g, throughout. I n the follow ng description, for

but poses of | B9Hanati SRR apRerrTie Qe B IELR R | or der

to provide awh&einoug eferogte mSmanti angusell tooRr &Y lik¥RIcheas fIgcighout. tin RN be
evi dent , homg}er, that-sucp aspect (s) can _be practiced mﬁthPut t hese
speci fic det HPYngdescsipHe forputreprs O CxRipeiion ABRF Ot WEE it Adesgisclevi ces are

shown i n bl ofgsthth 8@AEARPERIIR A tRorBl g dbBtah @k b dndlbemdRSEpdcRI MLaRBE OF nore
aspects. [0037] In additjon, various aspects of the disclosure are

descri bed befagnt heweystha el asprseat be pasticehwithe dhesniperiéf detpile dR be

enbodi ed i n gnWiiAQanea! el ¥nSfn fRiciBesand athak a%@}ioélpﬁlodl&k(ﬁia%%n‘r' elrMhig and/ or
function disclosed herein is nmerely representative. Based on the teachings

herei n one skidpitedadilifate Hescebing shouinePrapipedsi at e that an aspect discl osed
herein can bﬁ)ggﬂpl emenj Qﬁdiﬁdhﬁj@%ﬂg’g%&été’ %ﬂfle G0N oQtRE dé%éﬂ?e‘&ltgglro@mh that two

or nore of t se aspects can be QO |n_e I n vari OUS vvays. - exarrpl e, an
appar at us cashobld termppasens titag the &qadliing hacimsthlpdenghodetl icedidesiengy ahfermunber  of
t he aspects { rej { {100 ; L. pl. ement ed
andl or . ot s Ab theB B ikt Qe v B ARERLAL IRy OR Rl R S0
addi ti on to Basedbhér ttdahingomecio pnaghilked of tht he saseqipsecaet thitankpebter ei n.  As

an exanple, nmm t he et hods vices . systens and apparatuses descri bed
ner e n are. dleareB e el R M fa R bR RGP pRRF o RREA R, o1
resour ces anmog ofitliced 8psctn@adds combiacdinrnali@ssvayet Marckamfdaensispdratedcann t he

art shoul d pr e iate that simlar techni.ques coul d ly to o%h r

cormuni cat i oft WRATUIHATE: ¥ ebiabpreriredihity aeaenrmaliicatione 0k i ous

mechani snms  ekdrsih. (0addit®h) dnkighBat@s 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 providing fairness in
sharing resources among wireless nodes in a wireless network. One skilled in the art
should appreciate that similar techniques could apply to other communication
environments.
[0038] In wireless communications, various mechanisms exist to distribute a
finite set of wircless resources to multiple participating wireless nodes. For instance,
orthogonal frequency division multiple access (OFDMA) enables multiple users to
transmit traffic concurrently, while mitigating interference, by assigning distinct
frequency sub-carriers to traffic of the respective users. Similarly, code division
multiple access (CDMA) employs orthogonal codes to enable concurrent transmission
from multiple devices, while mitigating interference among the transmissions. Other
systems, such as orthogonal frequency division multiplex (OFDM) systems, time

division multiple access (TDMA) systems, or the like, employ different mechanisms to



finite set of wireless resources to multiple participating wreless nodes.
For instance, orthogonal frequency division nultiple access (OFDVA) enabl es
mul ti pl e ween®/tseosbr ansmit traffic concurrently, while ®CTIUS2000/086422
interference, by assigning distinct frequency sub-carriers to traffic of
the respective users. Simlarly, code division nmultiple access (CDVA)

enpl oys orthogonal codes to enable concyrrent transmssion fromnultiple
devices, while mtigating interference anong the transm ssions. O her

systens, such or.t hogonal fr di vi si.on | tiplex (OF syst ens,

Y e v of otreRm TS A Bk EIHERTY el AR B bAPHRS sheBl! 05V 5 1 er ent
mechani sns t eesadd ewlhilel rhitipdti g iseifertiee bt watistht UTs) to enploy a finite set of
W reless cha resources,. Wwhile.mtigating interference between the UTs.
L0050] T adB0Elon o gt Bybe Lot P Sl S o enp! oy
addi ti onal teritungluesniq@eeidabitte Shakd GRFindt chdnféllresoGRaN Rk idsBsabeest For

i nstance, one_ set of nodes %ﬁn be Lnstr%ﬁted to transmt at reduced power

to reduce i nPiE1eYRALE IBrctefeARIMIEH e @EedRANEE to TREE e E&Rense {heen transmit

power of varjRifer RALSode@MVIBBati JHYEVRALEEmif Rwct BS{aABGE 0dBAGEBON priority
of traffic flows of the respective nodes. ghﬂquallty traffic, or high
% O

H
sensitivity tmRigmenéed, for dnstances hasedhan piirEn ohrgRe loys pigh§ tejpestiesnodgner

qual i ty/ sensjidn\ubitty bl dirigh RnSHGH AHRBPRCEan & ST ANt pRINBLvdrESOUr Cce s
all ocated to respective mnre%ess nodes based on priority of the traffic.

Al t hough t hi bwenauslisgseniigribrtragid. dnisegh amames,  reRsniePawst Esewed iabl e, it can
al so degr adealﬂ)%ﬁtlt:ﬁ?f) e iR witellEs hé%l‘éseﬁasé’({)b@ﬁﬂé&%yn bf @l frkGic. AinGiR

circunstances, all ion of resources basec priority can E?n%cceptable,
but in many eisblshigharpciesty(teffic to baumaré lieblhiiggan glsalégrydetpedrimapcsefitbans)
conflict can ' - r.dji s Al i bution.of « 1)1 be a
pr obl em f or {)Og{g} %r‘r?mt rgﬁﬁbg{;ﬁg%f&gﬁﬁﬁ%dﬁ%’ %l;l]oggn%qlooftrﬁéﬁg%s%%§%§% \fa%lt ed

Wi rel ess systarte at@pgble, hhinr daigenenasthoes ey tmdtighhjghpodjteotfficong term

evolution [3GPP-LTE, ~or LT eer-to-peer W reless conmupication systens,
U rtual Cmut o 1sPEe mpOR! sl REGsR: O iouty” Gy Ed TS At R sBrer ac  on
W rel ess sysfoense @anhircnpdke user-cooperation wth respect to finite channel

resources, n rk resources _or, even, nod resour ces e. . , enory,

oy ocesat g pIRART ", | cERHhSE S pebpRectumr s i is vorDs (i dr e R M at i ons,
etc.). By copdiindishig pi§s®Wng@Sm blbbeBSPRANES of BNE], fédritd fecd daiclckonal
efficiency or effectiveness in %ﬂ%gtess communi cati ons. Further, because
typi cal nodeSOHPYUTAISH VS YHP uErRle tophemylHplg quiput [MIMO] systems) or

future generation wireless systems anticipate user-cooperation with respect to finite
channel resources, network resources or even node resources (e.g., memory, processing
power, licenses, restricted applications, shared applications, etc.). By combining
resources, wireless nodes can realize additional efficiency or effectiveness in wireless
communications. Further, because typical nodes often spend significant time in an
inactive or low activity state - not actively engaged in voice or data traffic
communication — it is feasible for resources to be utilized more fully by nodes that are
active at a given point in time.

[0041] In a general sense, cooperation can refer to network or peer directed
sharing of wireless channel resources, such as frequency, timeslot, codes, symbols, or
transmit power. In other aspects, cooperation can comprise wireless nodes relinquishing
network-assigned resources to other such nodes (e.g., sharing network-assigned
bandwidth with another node(s)). In still other aspects, cooperation can comprise
sharing of channel or physical resources in peer-to-peer communication (e.g., direct

communication between two UTs). In a peer-to-peer environment, channel resources



inactive or low activity state - not actively engaged in voice or data
traffic communication - it is feasible for resources to be utilized nore
fully by wode®/tskesv are active at a given point in timePCrAG4dp/obei2a
general sense, cooperation can refer to network or peer directed sharing of
wi rel ess channel resources, such as frequency, tineslot, codes, synbols, or
transmt power. |In other aspects, coope @tlon can conprise mﬁreless nodes
rel i nqui shi ng netmork asslgned resources to ot her such nodes (e.g., sharing
net wor k- aSS|%ped ban gg anot h gP% ]Bb? he{ aspects
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signal to achieve nultl-antenna g ﬂ i or serV|ng as a wreless relay for
conmuni cat i oHEOPISRSPIHEFCHSHe Of 6P3FH@'WF%@“ PHYsi cal resources, on the

ot her hand Cﬁm4ﬂonprl$ﬁw%k@§&Q@o&ﬂﬁﬁ@sy#&@&&ﬁ&@és@M@h@ﬁmwﬁﬁwnmRQf a
physical w rel ess devi ce. &0042 One cl ass of cooperative %ysten1conpr|ses

systems in wWHOEHC Foprisespp BhPwdreis saiicraion 8 sEHERS A SIS HOMIT ci pat | on of

recei ving a f@ldreds &f #e urik. m?erre§o%§&yﬁr%%ﬁarécﬂm&@&nﬁﬁ&tb’l&%ov&&&rﬁ1sr esour ces
are shared indiscrimnately, however, it is possible for one node to enpl oy

a nmuch gr eat pessiglsdpie@eppdy iosoplyasmedhareay Hegres ofrespeiicaythapothers.dpading
di StTbut | 0Ny Ghnefi CRAHBGRA o RRGRUS® BIBY: A dése(egeg}oggpkﬂo%e@*a&nes) ar e

associated wt scription services, use ecel’'pt of shared
resour ces i napeapedt vithsubsaipties Sﬁnvlwsusletsamoﬂemﬁt recedwcmi sldiradlgkspurcas wyst em of

fairness can %E&%oﬁ BIRULRES IR roh{‘gA%‘é c?%ggggstt&gloﬁfa rflesS PR E S [ 0043]

To address sb concerns regar Ur ces, the su J ect disclosure
provi des a se$mm&mthmgrmxﬁgxqﬁaﬂ@mabmcmk)sfor governlng resource sharing
anong wirele Qdes can be

ﬁ(ﬁ Odes addrehs som%sgnc@rerl 1c ardl %aregre our % ubje
rewar ded whe prOV|d|ng rvi'ng uﬁ FeSFIreE ¥ d ﬁgt% P'%Sde. In other
aspect s, nodéisclear: frevipanaki deded @rg. raqfrmtswh)gfot Qov@fna{gtre@hlw’eehhri’ngs ources. In
still other cts, 2@ ¢ nbi.nation of t? ore oi n H gan be
mpl ement o, SPORAHTI08 858 Bhp b BB brT ciragm drpegavi A CEARTRY of
wreless-rel azh@pbrbaamg rgﬁvﬁﬁg PATCRRAO 5ig aAbth@@3Ud. O otfer Spadtd, AGIS cadbd S based
on resources sh &

penali e or refusing to grant shared resources. In still other aspects, a combination of

the foregoing rules can be implemented.

[0044] One example set of rules for governing sharing of wireless-related

resources can comprise allocation of sharing credits based on resources shared with

other wireless devices. As utilized herein, a sharing credit is a requisite for obtaining

cooperation from other wircless nodes. An amount of credits can be correlated with an

amount of shared resources permitted for consumption, to facilitate relative equality in

sharing and consumption of such resources. Thus, as one particular example, a credit

can be correlated to a number of mobile-minutes. A wireless node having sixty mobile-

minute credits could seck cooperation (e.g., consume shared resources) from other

wireless nodes for a total of sixty minutes before expending all of the credits. Thus, a

resource of a first mobile can be utilized for ten minutes, and a resource of a second

mobile can be utilized for fifty minutes, or some other suitable combination of sixty

mobile-minutes. Nodes providing the shared resources can earn mobile-minute credits

for each minute (or fraction thereof in some) of shared cooperation, in which a resource

is consumed by a recipient node. To extend the foregoing example, a mobile might



other wireless devices. As utilized herein, a sharing credit is a requisite
for obtaining cooperation fromother wrel ess nodes. An anobunt of credits
can be cowpeb@ressosni t h an anount of shared resources pefPgirtusea9fnsss22
consunption, to facilitate relative equality in sharing and consunption of
such resources. Thus, as one particular exanple, a credit can be correl ated
to a nunber of nobile-mnutes. A wrele node havi ng sixty nobilem nute
credits could seek cooperation (e.g., consune shared resources) from other
wi rel ess nodes for a m nut es. bef of the

e, expendi |
o et to: Toaictul st Rlrehosttethity® BiGauRg kS SRR Bt o
m nut es, andwacleg3us e taafmiautse amhd thadetdre veisshesb eodstfod rhmydmﬁrmtes)‘ arfty
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resources t ogithifa hirish oPrb@lsQfen BREnd Dictk @R, W JWlc@SpecBNBle hembdier second
wi rel ess node for ninety mnutes, or sone other suitable conbination of one

hundred. |t SR&itHQEn Bea Spghwaibst. sommup fealsntering gpdesh i ethgjpareesdie cl osure i s

not limted inRe8P&AR chilbSvaRRBE bhiofe W'ffctori 0Qfabic ARERS éja,'nrhg:lﬁc@ of Urther
aspects of the subject disclosure, a node can be given a nunber of credits

when ent er i nigvel oRetigisdl Kubseription plan 4ep epts expiisiva anbfemics plagy @dibes can be a
fixed nunmber .. CONPY;t 1?9105%' ihiti I Hr&fits Qe QAR astln{bbﬁ% a%ﬁ&?@%ﬁe ndnP&inunber  of

credits can %e varla e on one or nore factors actors can
i ncl ude a | evithe bfe. A tecended crsditsfor ¢3oh node wittama (lgwgrk cambe mae&@@dgnd'e or
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nobi | e cooperation In net wo redits for
each node wi inktamceaa msﬁkarskrvemnbe ema]omchuorfmﬂhtamdnlumwmdrdaﬁd)recrf sbooger ati ve
conmuni cat i on (li)ys bi ased entl Far, i fJstance, a

network server- can tﬁler exallngles && BegCiorhe, %‘ lron%engs eglr?lgscso Pdegaion of
shari ng cr edmbhtaid z[hdatphz&é r&&ﬁﬁﬁﬁﬂn&ﬁ‘ sheing creds st orf @op@etiveadinfuaitatsi ) , a

wi rel ess node can i nt ate recordati o of sh credits based
on cooper at 1 FESBRMEHTER T IFRUBIHIG. CHAEHE 1o h s PocHL Bone. aspect
wi rel ess nodgsvidduetoPidveatah@p&RGURd paovide eenaslnlcynﬁ cb@elm@amhmg anperihdg and
provide reliability correlating anmpunts of sharing credits to actual

cooper ati ve @8%%?‘5‘&%] CopPerafive grpmpRieation o lnyehptler cxamylies, @ WEESHYWE havi ng a
sui tabl e secpdvidga MEIIE &clifty TnoduleQe. B BMRAent BAPETHgNE freRddraNi de credit

management for surrounding nodes. Other examples are possible within the scope of
the subject disclosure, however.

[0046] According to some aspects of the subject disclosure, different resources
can have different corresponding credit values, based on availability or demand for the
respective resources in a particular environment. Thus, for instance, where bandwidth is
scarce, shared bandwidth can result in a premium cost in the amount of credits expended
in consuming shared bandwidth. Conversely, where network loading is light, shared
bandwidth can have a nominal cost, or even a reduced cost.

[0047] A protocol that provides fairness in sharing resources among wireless
nodes is helpful to prevent unbalanced lending/borrowing of resources. For instance,
absent some correlation between reaping benefits from other nodes (e.g., borrowing
resources) and providing benefits in return (e.g., loaning resources, paying higher
subscription rates, etc.), respective nodes (and their users) may be discouraged from

participating in sharing wireless resources. Accordingly, providing some protocol for



managenment for surroundi ng nodes. O her exanples are possible within the
scope of the subject disclosure, however. [0046] According to sone aspects
of the suwpeoty/dsesel osure, different resources can havePdirfusesenses22
correspondi ng credit val ues, based on availability or demand for the
respective resources in a particular environnent. Thus, for instance, where
bandwi dth is scarce, shared bandwi dth c result in a premumcost in the
anount of credits expended in consuning shared bandmﬁdth Cbnversely, wher e
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instance, a nobile device user whose device has |ow battery power nay not
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Accordingly, .in ects of the subject dis r esour ce
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inactive, or the like.. Pri to rov shared resopurces, a n tmor or
e, o can_ cHiasecs g ReraRa R A DR P e TR R ps Rt R bt ng

sharing resoufges spatifidiRedtaat @ircubittcesl msadhhkee&etensmc@ﬁrseﬁﬂ@g ©@f the
subj ect disclosure, a device user can override sharin protocols t o adapt

to specific HEESHSYENTRTHIDABSImEaQuCcAlag, eT-pyhZRlelag; andha BT8P m user - f 1 ag

(or refers to a setting maintained by a user terminal or on a network user account, or both,
that can enable or disable resource sharing. In some aspects, the user-flag can
selectively enable or disable resource sharing, for instance, specifying particular
resources, particular partner nodes, particular times, particular types of cooperative
communication, or the like, for which sharing is enabled or disabled.

[0049] Turning to the figures, Fig. 1 depicts a block diagram of an example
system 100 for facilitating fair resource sharing in wireless communications. System
100 can comprise a wireless communication apparatus 102. Wireless communication
apparatus 102 can be substantially any type of wireless communication device such as, for
instance, an access terminal, a base station, any disparate type of device, and the like. Further,
wireless communication apparatus 102 can interact with one or more disparate wireless
communication apparatuses (not shown, but see Fig. 2 or Fig. 4). For instance, wireless
communication apparatus 102 can communicate or exchange data with disparate wireless
communication apparatuses, share a resource(s) with differing wireless communication
apparatuses, and so forth. Moreover, it is to be appreciated that wireless communication

apparatus 102 can be a node within a network.



alternatively referred to as user-resource flag, user-authorization flag,
and so forth) refers to a setting nmaintained by a user termnal or on a

net wor kK wenro@ciseasnt , or both, that can enabl e or di sablPeTriss@uns&2shari ng.
In sone aspects, the user- flag can selectively enable or disable resource
sharing, for instance, specifying particular resources, particul ar partner
nodes, particular tines, particular typ $ of cooperative conmuni cation, or
the like, for which sharlng |s enabl ed or disabl ed. [0049] Turnlng to the

fi , F d f
ool e at notapgpiPL Rl B f b BHER T S A RIRTRE B RESI GRS L 100

can conpri Seinarcwiercapi$ ambasmtgyleﬁahemﬁ anpﬁp@musclakaafco\bbéredimsstaﬁmmni cation
apparatus 102 gan be sub tant aII% né ty ge of. wirel ess connynlc%tlon

devi ce such ZEMIgSYSPREVAAE 80dca - AW EYEss CRPRUASRIONZPRUARS S af PONIIC any

di sparate tymelr@efsoﬂeasi i entiogadon thet théykeill rEedivelTRiF retivh vdk@ fGuigQroruni cat i on
apparatus 10 n interact wth one or nore sp arat$ mﬁreless

conmuni cat i ofFAPHAr At SROBEH oY SREHHIR IPOrE SEIcipgse BPorsy frogyan For

i nstance, W pRkA5ferpOARU RO apRAERA halilg c6pRraGONTMBIL Gath enffe €XChange
data with disparate w rel ess comuni catjon a par at uses, share a resource(s)

with di fferiRgt wparpdsnclnimpriresionsnthap s EbUivBS, and so forth. Moreover,
it is to be ppprec at %}duél&@%oﬂnhﬁikﬁﬁﬁ aﬁpﬂmuﬁ%hﬁfahﬁ@wﬁﬁﬂb% 402 can be a

node within a netvvork [ 0050] Future generation wreless 'systens envision
use of user - €V P4 G- tresourserl ergsaIEah acirespuigad, é/herﬁ@ycaéfbﬁusebs@nb@lly An

| nportant cl o?ﬁw@&?e%@%akh%ﬁrcéé’ﬁf4edlﬁ cﬂfélleHQt rksé/s gﬁé@uﬂ{\gf‘o& Gred |?$1 (e.g.,

wireless co I cati on apparatuses, ... OVI resourc
ant i ci pat i onbandwidth, KEPMnsymbqlemCDMA addes o%@t wrrﬁemh@nalr e (el fmarnsmit
benefi ci al . ef fi resour ces
from an over@f‘fe?g%?tgs 0%gr)ea‘ &%@g& &?esnﬁﬁg?cn@iﬁ)g e COEﬁe@mﬁa’@%&Cooper ation
vi abl e i s toliensuynegt hansadaetverk etapucﬂ)pmeffapplscannn)pnmam@elgomndnmry hej,r
contrlbutlons Wreless, conmu ra cl ude any
nunber of reS8Y Oélgpu foddeQ fgh- hp W%Vc?trj? fcl:eeéa}ailmef’1 E%Pé%?ma%tef s nO(g‘lzlmltegtoetgour ce N,
where N can ﬂﬁegsuigsésamtce a&dn)planwcpasnet iraseurcdit 10d e be Madowd besvilkR4s can
i ncl ude network-assi.gned tine fre uen bangwi dt h, synbol s, or
OO Codos. oM TLPRaPetaGle ¥ oheBE! e CPRS T PO ©ery
Ioower ) pE ocws&tlrww@sk egmmﬁﬁmﬂﬁﬁfapp/drﬁtﬁs:, DeCEhs dafl CHfféell@ﬁtE oihphaRBY it@d) ,

i censes (e i censed network or third party.application), storage
(e.g., nenor 8“3 collect fata, joptpyt data, oph f}@{ﬁ‘é,ng}?d%gr%Wer PYEOTMBREIHO t he cl ai med
subj ect matt gfpataus mﬂﬁchl daﬁnuﬁeetﬂe b&rdwd resources 104 (e.g., where wircless

communication apparatus 102 and the second or third wireless communication
apparatus comprise a virtual multiple-antenna configuration, or where the wireless
communication apparatus 102 acts as a communication or resource relay for the third
wireless communication apparatus), and so forth.

[0052] Moreover, wireless communication apparatus 102 can include a sharing
module 106, a set of data processors 108, and a mediation module 110. Data
processor(s) 108 can be utilized to analyze wireless signals of one or more disparate
wireless communication apparatuses. Such analysis can facilitate decoding
communication signals, requests for resource sharing, or the like.

[0053] To facilitate cooperative communication between wireless
communication apparatus 102 and a disparate wireless communication apparatus(es),
sharing module 106 can initiate a request to utilize a resource of a disparate wireless
communication apparatus, or obtain a request for use of a resource 104 of wireless

communication apparatus 102 (such request decoded by processor(s) 108). In response



f oregoi ng resource exanples. Moreover, resources 104 can be enpl oyed by

W rel ess communi cati on apparatus 102 (e.g., to transmt data to and/or
recei ve owbaodwidsesa second wirel ess comruni cati on appar @CUA|S2@o8&3%s dat a,
ef fectuate comuands, store data, collect data, output data, . . .), shared
with a third wirel ess conmuni cati on apparatus which can use the borrowed
resources 104 (e.g., where wireless co ni cati on apparatus 102 and the
second or third wirel ess conmuni cati on apparatus conprise a virtual

mul ti pl e-antenna confi ti.on, or.where the. wireless co ni catjon
appar at us 108 et AU e gl sPpbistbarpifey SFEP A len T o
W r el ess conmendag atake ona@pasratadSyrees d0d agdlablo fdrtuse HOQOR Hispdrite apparatuswi r el ess

i ti t . 102 i | ud har i dul 106, t of dat
orocessors 10 Mg g B OfSenrEe Y5t Tut & HFOCouBSrUSONEE can be

utilized to agedbY®e Wdileblessa SibgRal Emed todnke @sowfod(©) 10U sPankBlk&o whéel ess
communi cati on, appar atuses. Such analysis can facilitate decodin

g
conmuni cat i oW &Ry EaMEUNiCARIARPU Y. BB O Brbripyigtion sharigg madRls [ 0053]

To facilitat e@prRaRENR! héLinpATOMRY EAlbAMicPStRBRL ¥f difhRSSwEQeRUNI cation
apparatus 102 and a di sparate w rel ess comruni cati gaﬂ g&par atus(es), sharing

nodul e 106 cEHNPHIEtR aPPIratsgLiRsEMitied tqRqriowaigsorgGesy tegpatiyelyi Wir at e

wirel ess compiitiddiHaffly ABRAL AbdiSin Rk ARTRIS D § ul RIS HairkMicd b3 8yiRiics@ resource
104 of wireless conmunication apparatus 102 (such reguest décoded by

processor ( s) conugynicatian prg s OL be.& uidhnenangqueisthowh) in Heteanisiva vaedenr el ess
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104 avail abl e use by such disparate apparatus. For 1 nstance, sharing
modul e 106 ceppapbts@sh user input to select a subset of resources 104 to

make avail ab ras - of L - e - ilable to
ot her wrel eL@Sﬁommnilf%%?qﬁ%o% tgﬁ)ﬂﬁa@%gilg gﬂ g%ygemﬁg%é@ 1%? E%a% %agli%u?ﬁll%%%t ration,
shari ng noduérgerdD6Gin bansaldlylsboingus@iule 190 (¢. .1 ®laddi@dn tocorindherat of ¢rggoyhg a subset

of disparate wi reless conmunication apparatuses permtted to . borrow
resour ce( o) HoPAF TR RRETVENGE R RO BRI SR BT R 106 "can
check a st at dispaddte airdlsgrconfmvagaticn appantned (hy., v 4 Bhaka of divpanitt saticon

appar at us 102@2&@. i in rren%\rlﬁ -..nat shown) in determ g@a@g whet her or what
resource(s) € IR RBF BVER By e SIS APRgt S Mt EoirmgRicEat i on
appar at us( esgxhal oAl mbaid, adBiatib®By el omd@BalidIGpphratub $02, @cRBngded eci at ed
t hat various preset . : : : ,

of historical use, ...). According to another illustration, sharing module 106 can notify
disparate wireless communication apparatus(es) as to resource availability (e.g., such
notification can be automatically sent to all wireless communication apparatuses in
proximity, automatically transmitted to wireless communication apparatuses that
subscribe to be automatically updated by wireless communication apparatus 102 as to
its corresponding resource 104 availability, transferred upon sharing module 106
receiving a request from a disparate wireless communication apparatus, uploaded to a
network providing network-managed resource sharing, ...).

[0055] Further to the above, sharing module 106 can cooperate with a disparate
wireless communication apparatus (or more than one disparate wireless communication
apparatus) to make use of resource(s) shared by the disparate wireless communication
apparatus(es). Thus, if wireless communication apparatus 102 needs or can benefit
from a resource(s) in addition to or other than resources 104, sharing module 106 can
leverage resources made available by a disparate sharing module (e.g., a resource
lender) of a disparate wireless communication apparatus. By way of example, if

wireless communication apparatus 102 is an access terminal that has a diminished



criteria can be used by sharing nodule 106 (e.g., in addition to or instead
of enpl oying user input) in connection with selectively making resources
avai | abl ewbanowunseosby di sparate wi rel ess communi cati on appanstemesc4e. g., as
a function of disparate wi reless comunication apparatus identity, tine,
resource type, resource availability, resource exhaustion, demand,
utilization by w rel ess comrunication agfaratus 102, trending data of

hi storical use, . . .). Accordlng to another illustration, sharing nodul e

106 can notig)e?ét lsxf){i‘rt te w rt . }s]a rrHunl catl ggarr%m as. Lo
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106 receiving a request rom% di sparate. wi rel ess_comruni cati on appar at us,

upl oaded to HOR%t wor k FYFBRS Wi &Sﬁ%@%?&atwaﬁa@%ﬁufr HESER ERKER ng,

[ 0055] Furt hgkdib@nt M&IAO00ehat $RaTABCdREY bEred ABccs 3BhsGRBPEI RbAIMW Byh
di sparate w rel ess conmuni cation aE&ar atus (or nore than one disparate
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di sparate W [ R) &8 SmFIeRBMA; f'rﬁlEh @RPALRIHSA eS%thatTJAH%msukJ faifhds€4:8SFated
communi cation apparatus 102 needs or can benefit froma resource(s) in

addi tion to withgehé&remeninneddmsioraesind depdinglodrasoigearodie et 20@les gen ¢ithoer age
resources mfé%a?d"lﬁ)'dle?(g' e \Jﬁé & DriRHiRkin 251}3' FhR9 0 hl%te(x%re%ss a resource

| ender) of a dispara i re ess communi ¢ on appar at us. y of exanpl e,
if wireless cmmrmma@an ReMIradpral, at Ubatghe thegr Jmoua@e@s baedmdﬁapowrat has a

di m ni shedba S 108/ ..C rr rf a
cooperati ng é{%gge%lgé S%e?lllnq a\l{b‘%lt %@ﬁ(ﬁ?&ﬁ?@?@ﬁﬂf%’ @‘%P %gt 1¥X089¥§55as) 3 ?fl’ﬂ

where the comp:errmtunwgtmmf@ﬂs:r nmesﬁinbrmqjtomfoopmlitermfdés that(reﬁlrmrmopaatlann for

Wi rel ess comrunr Lan @Q par atf.rsthlo% |1 1S, dtl)oema recnllat dLnl hgr\lrvever
that the clafHg AR TR | %SenSfmseg ‘Tve%‘f ed. f 5061] UFHE i r el ess
conmmuni cat i oa‘dva@pabm uﬁvaihﬁlzg ca@lls theripiid seudceiet [whaldingmded @atkdsct that
facilitates h i\ckl n resources consuned or provided by wirel ess

conmmuni cati o Eﬁ%"rr us 102. To inpl ement such tracking, nediation nodul e

110 can inpl poemt a sefedftioh tlodsle (€0 Gan, tradk Pre@itdBlesponding to witrdlek can ensure
fairness associated with the aforenenti oned borrow ng and | endi n Og
gan

resour ces. THEMEWHCAPN pRRAEUSIQR EPLIRERNCE. oGS Fopiaunigatiop appajitysel
communi cat i oparRPRAkAV IS rdBdicedi (BRAS RA®0 WidlsPAr8S Svireless communication

apparatus. Moreover, wireless communication apparatus 102 can spend credits when
resource(s) of a disparate wireless communication apparatus are borrowed (e.g., via
utilizing resource borrower 110, ...). Hence, when resource(s) of the disparate wireless
communication apparatus are leveraged, mediation module 110 can deduct an amount
of credits associated with wireless communication apparatus 102, or when resource(s)
of wireless communication apparatus 102 are leveraged by the disparate wircless
communication apparatus, mediation module 110 can increase an amount of credits
associated with the wireless communication apparatus 102.

[0058] In some aspects of the subject disclosure, a credit can be like permission
(e.g., a requisite) to obtain cooperation from other nodes. A node (102) can earn credits
through giving cooperation, as described herein. Furthermore, the node (102) can
expend credits by receiving cooperation from a disparate wireless apparatus, as

described herein.



communi cati on apparatus(es), . . .) that give their resources (e.g.,

bandwi dt h, power, processing, nenory, input and/or output capabilities,

| i censes,woanmesgisoity, . . .) to aid in comunicati on eCTasSh@v/sades’
information or penalize nodes that refuse cooperation. According to another
exanple, the set of rules |everaged by nediati on nodule 110 can advocate
both rewardi ng nodes that |end resources and penalizing nodes that refuse
to Il end resources. [0057] Mediation nodule 110 can track credits

correspondin w reless .co ni.cat i on arat us,. 102. Fpr.instance,
Wi rel ess conﬁwgl cati orﬁgcﬁ%rsgllg%ghir@fp%gnoq@%rsﬁ%g&g&c@gurﬁmlg‘ﬁ”r?lgsgour ces 104
are lent to eomihepaitiah epparatel 102 SnteB IMdtw gla ttheoieta@R aimdllosate Matibarer

Wi rel ess comuni cation a ratus 102 .can spen redits en r.esource(s) of
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i sparate wirel ess conmuni cati on apparatus are. | everaged, nediation nodul e
110" can deduBtEAN A ERREOHT RSP @b BB B ch B il Hied o GHRAINT cat | o
appar at us 10g;itaBle fakten resource(s) of w rel ess communi cation apparatus 102
are |l everaged by the disparate wi rel ess comuni cati on apparatus, nediation
modul e 110 c&qﬁ%ncreaé’éaaﬁwﬁ%@magﬁﬁ sheripgevaonBeat.d read ohdreditsdoie wi rel ess

comuni cat i OQir@BB%Hﬁﬂﬁ%icltg%r aiplbi&(lgéﬂ 02 hdRAR wASREGH A Qervell By fHdRLRRkK

di sclosure, a credit can e permssion (e.g., arequisite) to obtain

cooper at i on ¢andmmestineinchitressliable. noblescd tadty (whish. ear war peuiriss MepeBUYh gi vi ng
cooper ati on, 3y dPREH B PR Fi M ML REL DL Rubald Cr A Empt RN can expend
credits by receiving cooperation From'a | sparate wrel ess’ apparatus, as
descri bed hetraditoaD@89kr Astor ditthgoperating mételes, adpectaiootart eep s tspsiotf

di scl osur e, -, o[ el &5 GO Ao ARRRLANS AR R B SRe DAL VO K. the
network can al'l'ocate a nunber of  credits for use by W reless cormunication
appar at us 10RoddByamayo lofep kIr¢cost afalidiarwn dréxbts hecatbe (e gafat oredidiidrsmedulocat ed to

Wi rel ess com[%ni.fctati on apparat ys 11§n upen, n twork entry can be dependent
bt g

upon a subscri ionCy eve & daP |s{Sory, “Shar i ng history, or other

sui t abl e facfos1] [ 006 ow tarrAng e tRig Rk lneragdsda s\iahi 209 thachn onienisa a record

of credits for '.rgl ess omguni ati on apparatus.102 and ot her wi rel ess
nodes ser ved By 4478 "FFEIGH CIECEY NOACS 18 2 P RCHRLYC HifelﬁssrCQFi“&‘chét,IOWBﬁe‘&sed
entity (whi cByst@n 200 in€lades @AV RIdsS onaehiditio® Apparatus A 202 and a wireless

communication apparatus B 204 (each of which, e.g., can be substantially similar to
wireless communication apparatus 102 of Fig. 1). Moreover, system 200 can include an
unbiased wireless communication apparatus C 206. According to an example, wireless
communication apparatuses 202-204 can each be access terminals and unbiased wireless
communication apparatus C 206 can be a base station; however, it is to be appreciated
that the subject disclosure and claimed subject matter are not so limited. Further,
although the example depicted in Fig. 2 shows two wireless communication apparatuses
202-404 and one unbiased wireless communication apparatus C 206, it is to be
appreciated that system 200 can support any suitable number of wireless communication
apparatuses similar to wireless communication apparatuses 202-404 or any suitable
number of unbiased wireless communication apparatuses similar to unbiased wircless
communication apparatus C 206.

[0062] Wireless communication apparatus A 202 can further include a sharing
module 208 and a mediation module 210 (as well as any number of respective resources
(not shown)) and wireless communication apparatus B 204 can further comprise a

sharing module B 212 and a mediation module B 214 (as well as any number of



nmodul e 110 in addition to or in lieu of a network database). For exanple,
inatraditional cellular systemw th cooperating nobiles, a base station
can keep woneworssosof the credits of each user term nal, pamaSe@dasa21 he

credits after each cooperative call. Nodes can al so keep a record of their
own credits locally (e.g., at nmediation nodule 110) if tanpering with this
information is disabled. [0061] Nowturmng to Fig. 2, illustrated is a

system 200 that can maintains a centralized record of credits of nodes in a
cooperative w rel. t.em . i ncl wi rel ess

ess co nigati on.s st 0. e
ommon cat + ol B S R, SRhE" 1R S e R R R Rsbd BRI R Dt °5 504
(each of whi dlaringmgdyle B2 ben @udbs¢ ambtaadally stiilr toashating modudd B®f Fig. 1,
communi cati on ratus 102 of Fi.g. .1).. Moreover, Syst 200 can include an
b ased w R BhRA Pl dieailion FORISEE Y SR SR 6 Y exanpl o,
W rel ess comuilhctanicanitiappatat Uses KA Adesan waniattdharoikecess termnals and
unbi ased w rel ess comruni cati on appar ?t us C 206 . can be a base station;

however, it FYnRERigHEion apapatysse & qap dcludgan agpgpriing nepdule) 246 ghde BR¢29,j ed

subj ect mat t Abd@é 219)QhichOinlsbi bfdets, Kbk bh@ibsta@lalip oahr fohecaxamPhedadepi ct ed
in Fig. 2 shows two wirel ess conmuni cati on_apparatuses 202-404 and one

unbi ased wi r E068d nediptipmmedtle oH: appestielisofEig de In ptherjaspects. IoWWHBE eci at ed

that system £08,1cafk SARRAioRMb IS LI RIS RUARREAhr Mhl8lng$S&oGRETUNI cati on
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comuni cati o paratus A can furt I ncfude a sharing nodul e 208 and
a nedi ati on badedne TAQ f¢rasamplk] sharsngamyduuiBes olofirgless peromiivieatiogsour ces  (not

shown)) and w I S ogmm' i . rise a
shari ng rmdu%mé) a%hg%zz(%n a %%%#éaﬁ%ogg%%%egﬁ‘éﬁlf%g%?rglg%\%wahggﬁlg%%unber
of r espect i ve2lesovirebwscqnmotnisitiona)paratistB 261, tial be vapypr Eoitlatr stlatidgat shari ng
nodul e A 208_an ing. nodul e B 212 can eac subst ant i al | imlar to
Shar i no. moduleting 7 oEfyTRs o falin e PR RS BT PR AR B Rt on
nmodul e B 21l4reg@ncee ackic beilsbibs{ afivkiesd doyhnauniGali@r apperatiech 201 amithvoguh@ 110 of

Fig. 1. Mdreqver, unbiased w reless co Lcation apparatus C 206 can
nci ude an atSinETHE s SOGMUBICS18 ABRHIGS AP 4t P BHCHGURIRNSEn RATRHS | n some

aspects, canBle4 saHisdrnt dradndyesdumittd @lan} Bispefo witieiEomddnicatidd6 and

nmedi ati on rmgplf)lagmls e(é)), (ngtes?lg\%g)F ively, of Fig. 1. In other aspects, accounting
[0064] In one example, lending of resources for wireless communication
apparatus A 202 or wireless communication apparatus B 204 can be effectuated so long
as the respective wireless communication apparatus 202, 204 has a sufficient amount of
available credits (e.g., as maintained by mediation module A 210 or mediation module
B 216, respectively) to spend. For instance, as resources of wireless communication
apparatus A 202 are borrowed by wireless communication apparatus B 204, an amount
of credits associated with wireless communication apparatus A 202 can be increased by
mediation module A 210 while an amount of credits associated with wireless
communication apparatus B 204 can be decreased by mediation module B 214. Further,
a record of credits of each wireless communication apparatus 202-204 can be
maintained by mediation module 218 of unbiased wireless communication apparatus C
206. For example, unbiased wireless communication apparatus C 206 can be a base
station, and thus, the record of credits can be managed by the base station; however, the
subject disclosure and claimed subject matter are not so limited (e.g., unbiased wireless

communication apparatus C 206 can be any disparate node within a network such as an



nodul e 216 and nedi ati on nodul e 218 can be configured for managi ng resource
sharing for wireless nodes (202, 204) of a wireless network, as described
bel ow. [ O962poMisBEBHEess conmuni cati on apparat uses 202 caRCIThBR@9INAGEOUr CES

t here between. Thus, for exanple, sharing nodule A 208 of w reless

comuni cati on apparatus A 202 can nake one or nore resources avail able for
use by sharing nodule B 212 of wrel ess,comuni cati on apparatus B 204, and
vice versa. Further, sharing nodule B 2E§ of wirel ess conmuni cation
apparatus B 204 can .use at |east .one of ,the.resoqurces de avail abl e by

W el ass conitatrEhES st bR 503 AR EHBE S ES e R A R f ose

comuni cat i orecajdpéc@iitsscalb Bdnkd W 4 @naseh IocHiivh BnEC@idad afigeadhat us B 204 can
borrow or lend resources to any disparate.w rel ess i cation

appar at us( eSS OPHA SHIRRYCT BOBST PRIBAASEABIETE ATty of resources for
W rel ess conogesicat i onn agpakadcUsithAindher Samplel @lRssd ¢REMIRLbABIhRRIGAPPar at us
B 204 can be effectuated so |ong as the respective wreless comuni cation
appar at us 20%P258% (h2{ can Bioy ide APk BARASAT TOTUrERAPTIRED|1B S‘f?fié?éi“”fl%le’(e. g., as

mai nt ai ned  byccHRAing i oatlc M6 bdreinifiaRZ@n® maliRdh atdcord JTefbdltefoBwadlss
respectively) to spend. For instance, as resources of wreless

conmmuni cat i ofPTABWHFAEY SPDArAPGA 39%and Friesvibef dSAIGaYiEdess BRI EM on

appar at us B gihii-Aon3APMpRE, 167 i8dhdcs, ASSRAGE: ALFL V4 (bl for eSS pective
communi cati on apparatus A 202 can be increaSed by nediation nodule A 210

whi | e an anpwhtlewfcommadiceoneppueiusas 82wt fonipeoediess cusamiuebeficswlitappar at us
B 204 can beali’o%%(?%sﬁ%&l %@baﬁﬁgbéﬁ,'z@ﬁk Ragubsu ,ti?lé'ﬂ’le%igt%gnérgﬁ({u’le Aglggord of

credits of each wreless communication apparatus 20 can be maintained
by nedi at i onupdettutheregkgtifamoubis af eddiwi basddewshaodreanirecabeionemhpamirgtesss C 206.

For exanpl e, i i reles i i r e a base
stati on " andedhuRofH MaflR3e EPHI (AU o ARRRL R b R P
station; howeymcieadigecrsdit ff@cin agpsahosuyidingnbhred @somedts sudgceasingratdier ar e not

so limted (F ased wir 0 ni cati on apparatus C 206 can be

.g. . unbi | ess_.conx
any disparaténg%agmﬁﬁﬁﬁpﬁ“%pn %&gpﬁﬂ§ﬁ§ﬁsas anunbi ased, third party access

termnal, . [006§]. Accauehdiguon obfaming eqirtt &t lesh examngk & a difardteeoeldssof

credits can be managed in a cqommon | ocatjon. and updated after .each
cooperat i ve CAPTULGTGR AP oIBURE ROMHAORal oAD AIAPROHLRS magSe209. [ 0065]

| n accor dancef wiblabedaiadl e EorBmampdtRdn apisHpdtasE dooMorRlcafime GOBMbIhe at i on

apparatus C 206 can provi de networ k- managed resourcF sharingn I n such
exanpl e requesting disparate wireless communication apparatus has sutficient credifs in 1ts

corresponding account. Based upon this query, sharing modules 208, 212 can accept or

deny the loan requests.

[0067] Referring to Fig. 3, illustrated is a system 300 that employs credits for a

cooperative peer-to-peer resource sharing environment. System 300 includes wireless

communication apparatus A 302 (e.g., which further includes sharing module A 306) and
wireless communication apparatus B 304 (e.g., which further includes sharing module B 310) as
described herein. Moreover, wireless communication apparatus A 302 can include a mediation
module A 308 and wireless communication apparatus B 404 can include a mediation module B
312.

[0068] In contrast to system 200 of Fig. 2 which can employ a commonly maintained
record of credits at an unbiased wireless communication apparatus for a plurality of wireless
nodes participating in resource sharing, system 300 can employ locally managed records of
credits for each wireless communication apparatus 302, 304. Respective mediation modules
302-304 of wireless communication apparatuses 302-304 can keep a record of credits at one
apparatus (302, 304) or can keep their respective credits locally (e.g., at respective mediation

modules 308, 312).



accounting nodule 216 can initialize and maintain a record of credits for
W rel ess communi cation apparatus A 202 and a record of credits for wirel ess
appar at uswB 28@®4158dsni ti al i zati on can conprise, for instarce/Usaltbosa@: ng
respective storage for the respective wrel ess conmuni cati on appar at uses
202, 204 for recording a current anmount of credits allocated to each
apparatus 202, 204. Additionally, the ﬂi ation nodul e 218 can update the
respective amounts of credits based on shared resources between the

W reless co icatio aratus. A 202 a e wirel ess comruni cati on
Sopar stus. B BRSO ey B L P S R s b G ng
shared r esoumgigge empdagméhsichgredreaidss Sicbr n&rhagipp amabuprise snswmengryt he
shared credi £n%1)s\e,&ulreg)f’o§§shn§é{£%{‘y%& by tHPl%%beQQE ALiiRg SR HERRSs, B l]i?(@lgpléses ources

to a disparate ess Co ni cation apparatus, sharing nodule 08, 212
can query ac#@ifstilngcrpadmeney srdproceribe Addyods memey stopmtshi€at i on

apparatus C gRBplid, dekesud H@@is\@?lfgfot@rto &ﬁa&ierrﬁ_ﬁééﬁ&_tahﬂgntmf%ﬂ@iﬁs%to@ed\&% rel ess
conmruni cati on apparatus has s icient credits in its correspondi.ng
ocount - BaoBaTR BT DHYY: R R e hOdarCw D RS GRROREUE or deny
t he | oan request ®.otfeDforafionRef tey trespagivt @iréesg condnunichtionspraatied 303 364, sy em 300
that enpl oyscredits for a cooperative peer-to-peer resource sharing

envi ronment. System 300 includes w rel ess communi cation apparatus A 302
(e.g., whichl00@Rk her iKigHulletashabloplgdiagrdul of ane30®)c watdmyiop dicdgafing

communi catio - B - rq 1:ng nodul e
57510) as. donty T Rad irary st Sngmri Aot Gy AT, Sl A S ARG Us A
302 can i ncl udeces nedinat (200 40Ddaneuaic308 ecrdpleil meth e sarebontamingagation

apparatus B ;rél"popéra%lasqgl.%ld(ﬂﬁoenaﬁ ,nt‘ﬁg JA%%'O? @annrgglgtlalenl anfrr)’éIIgs's cgnolr%gglat{opl 1 ntrast to
system 200 o Ig. rchcamn enpl oy a comonly naintai ned record of
credits at awithabaasedoniedfassirdanmamincéEtdtion neppds @dtushofoy Teshplidival ity of

Focal 1y manadRiergRr i Of oo eSReR o st PBrate e ek on ™
appar at us 30zubst3Mhlly Resipe et ivaessedhatnioniomappirats BQ2f Bid 10Fuiticr,gh ess
conmuni cati on ﬁgg}gr at us?s 302- 304 can kee@p@érecord of t]((Z‘lgedl ts at one

appar at us (3%¥ 95> VHFe SHACRBRHCRIB APPAFR P Re PPEmtedy g oy (e.g., at

respective nitadsicomniimibeti@sapglus BL) of PR6D] MBI AR shoRRICH: app@tiatkl on
nmodul e 308-3 12 can include a respective nmechanismto mtigate tanpering

wi th such cr®gikass datipnd9o cag hasubstsptiahuimdlas te Apbiassasrifeless cutpdcatighor v

apparatus 206 of Fig. 2 in such aspects.

[0071] As depicted, AT 402 can comprise a resource accounting and mediation
apparatus 408 (apparatus 408). Such apparatus 408 can facilitate resource sharing
between AT 402 and wireless communication apparatus 404. For instance, apparatus
408 can communicate with one or more wireless communication devices (404, 406) to
identify resources available for sharing. Additionally, apparatus 408 can identify
resources of AT 402 that are available for consumption by other wireless
communication devices (404, 406) in cooperative communication. Further to the above,
apparatus 408 can record resources consumed or provided by AT 402 in cooperative
communication, and maintain a record of credits corresponding to the resources
consumed/provided. As one example, by increasing or decreasing credits associated
with AT 402, apparatus 408 can correlate consumption of shared resources with
provision of shared resources, to provide fairness for the cooperative communication.
[0072] Apparatus 408 can comprise a peer-to-peer communication module 410
to facilitate direct communication (or, e.g., indirect communication employing a

wireless repeater or relay) between AT 402 and a disparate peer device (e.g., another



and secure processing enployed by the respective nedi ati on conponents 308,
312. Exanples can include encrypted nenory and processing, hard-coded
menory stwoi2ng/@&sdsey for encryption, where such key is eaplusg@d/os@2encode
respective anounts of credits stored in nenory (not shown), hard-coded
rules for accounting and updating credits that do not provide access to

ot her operations of the respective mﬁreb Ss conmuni cati on apparatuses 302,
304, or the like. [0070] Fig. 4 illustrates a bl ock diagram of an exanpl e

system 400 faciljtat.ing resource, shari in a wreless commni.cation

envi ronment . A&)s T OB SReHL AT Slies el Buls e apsleRs PR o,

conmmuni cat i vglpdraaeupll edh twi dt dacand W T, @lcesputeicsmapidpcairiparr appaisaicus 404.
Additionally, .the AT 402 cg& n%intain a w$reLeEf cogpunic tion link with a
base stati on"4BENdRCHK; ¢ BPREPIEBIALIMEAR S AURBIWST RIS ot TRARSHRPPFt  shoul d
be appr eci at &ddilfato dan fadilithte ashsnEOME oARpacihg dah witheheswibjlgest di scl osure, AT
402 can be substantially sinilar4&o W rel ess communi cati on apparatus 102 of

Fig. 1. Furtfepmuyicption apparpdyseOf Lithgh quandpinkecapagh(Qr dorvar! 1ikparat us 404 can

be substanti gdwingicRanhalr(of @vibd 181kE D3 bERNWAIIRAL HRPeaPBIeat us B 204 of Fig.
2. Moreover, it should be appreciated that base station 406 can be

subst ant i al | ORS¢ 5 41187 Q8@ BPRFL 18P BXE (CBIFREATRHRIFBIN Apdalc 4l 92206 of
Fig. 2in sugﬁpl@we&mon FRQ&EL séﬁalfégglgﬁﬂaﬁg,sigﬁéﬁg BREGADy HIINRE 486 foeSOUT O

accounting and nedi ation apparatus (apparatus 408). Such apparatus 408
can facil it afaeilitassdnte eehanga mith ghepeirelese gommuuaiogtio appaistrseddss communi cat i on

appar at us 40 or inqﬁgm S 459 4 ngf.n | & W one or nore
Wi rel ess con@?fﬁcati on devi gg?ﬁ%%%tg&4%6 I§atrof”i‘gs(@ntl (;;/Hl ego{lj\rﬁécctggs.é avai l abl e
for shari ng. madde #]2othatl suhmitapirgret wositiigs waawrgedd titei Wigelese soumumeatioft AT 402
that are avaj r +¢o. [,Qn. L Whe ﬁﬁgﬁﬂgi hon devi ces
(404, 406) i%#pggclt)ugé‘pgt T@eegi%%lﬁggér{)%gﬁ‘wtﬁoﬁlr%heﬁaﬁéoﬁ e{tﬁ a v'g?a%%par at us
408 can r ecoswhpesour gelstacomsuniadtior usrod v ndedriogsdifcedgPlicatios oopeviat, i ve

conmuni cati on, , apd intain r.ecord of, credits correspondi ng t,o the
Corurcoa L oRenelt TR Th et IRRAG Sl Ee by Sl ERRANS el ddo L
credits associ ateeshryd demaAd roddd] to appavkaiusnhaiBd eaih aedifabrlradoarceosfsunpt | on of

For the coopAEaeryE BRI T aflcidor st b saraaetedos oBRetipFrse o

peer - t 0- peer fo eH¥TakR). CAtdoRIing 0 dtilegst dddaspect, the request can be conditioned on a status
of a user-flag maintained by a decision module 416, indicating whether resource sharing
is permitted, what resources can be shared (e.g., compared with the resource demand),
when resources can be shared, or with what particular devices cooperative
communication can be implemented.
[0074] Further to the above, apparatus 408 can comprise a resource management
module 414 that directs resources provided to AT 402 by wireless communication
apparatus for cooperative communication. The resource management module 414 can,
for instance, identify particular resources of the wireless communication apparatus 404
available for sharing. Such identification can be peer-facilitated (e.g., sent in a message
by the wireless communication apparatus 404 to AT 402 via peer-to-peer
communication), or network-facilitated (e.g., uploaded by wireless communication
apparatus 404 to base station 406, and downloaded by base station 406 to AT 402).
Additionally, the resource management module 414 can obtain or secure a resource
provided by wireless communication apparatus 404 to implement or enhance a task
conducted by AT 402. In some aspects, securing the resource can be limited by a

number of resource sharing credits associated with AT 402, contingent upon a status of



to facilitate direct comunication (or, e.g., indirect comrunication
enploying a wireless repeater or relay) between AT 402 and a di sparate peer
devi ce (ewgQ.2009%m38isher AT). Thus, in sonme aspects of the eabjusetsnsaet osur e,
the wirel ess communi cati on apparatus 404 can be a second AT, a conputer or
| apt op conputer conprising a wreless interface, a nobile phone, or sone
ot her suitable user device. The peer -t ospeer nodul e 410 can facilitate
transmtting or receiving data with the "w rel ess comuni cati on appar at us
404, either on an u tI i gk channel (or. ftorward tI i@a) or downl I,WQ@E channel
(or reverse T‘Psﬁﬁ)’g‘?g gPre SERICTS PRETPICHLNEPPHE er%{lsoer-@%%wa%a fcati on.
In at | east onsi@spahile4ibha thekite: tA3-dogeibeClodiin i reatrd ofshad udseurddsat an

enpl oy a co n referen ignal (e.qg., tim.ng signal). broadcast by base
Stat s on 406 PGl paed B donstaindi P nac e el aBR Rt oat | on
appar at us 40grovis3Q 68}hatdd raddictd BNAT @01 R fi9ra8QiiN@n n@pRY. at us 408 can
conprise an access nodule 412 that supm satadi%uest to utilize a resource

of the wirel B98I ommult 8HEasboneasRest Aithssu ueeaRtus 4% candusther

conj unction Wirdgsda t@skingeddarcnBe R¥poTnARSiul SHBRaR &1 BForef20dAt a
comruni cati on, use of a network resource, app_l ication or service, or the

like. In sonthadgeetises ytiiged Boersratygpommpaigatie) baces AT 0 ankvinalssscan be

based on a reseuiGEdE IRAME0a! SRk fBort BB dafSfocifR Stof AMRREFnath &b Byai | abl e
resources of AT 402 (e resources local to or allocated to AT 402 versus

needed or opte otghangss Gisicskas of amowrief yug Rychargsd oesaing. pherathe Pxsisizeone
aspect, the pegue ,rwhﬁ@tgskt]&nggl{%gd %1'10295%%1 h@re%lﬂ]éé\;é\;oerﬁ e lﬁkeu%%fthérhl@ﬂ:

mai nt ai ned by a decision no i ndi catl ng resource Sharing is
permtted, whatepoeddlraewediranamoghizrfetditeadged tocmmpraedd Wombe privddingsour ce
demand), whe . bg ,shar Ofr WM rii evi ces
cooperative grog%ﬁr%ugljid%%@%g%q@%’nﬁﬁg’eljg?pﬁgtﬂlg%rﬁh\gé%p%ft\gg%ﬁlp%ﬁap %gfrttg? B}qt he above,
appar at us 408poing codpe #$®todbasegaion @86, e fradearendtwonbdudnegelirdsottrat  di rect s
resources prs\élrigedr%lg é&tﬁl@% beé‘t\farreﬁlreessgr SO0 Qiiﬁat n eagl%arlartel“)gmf R
cooperative comanT cat'Pon. ““The °redshar e n%gerren' roduP&™ g14" CaRP"f or

i nstance, i déetdpoyt 4pacin fatiliate fees@kHRESnOIf shired/vonk @h&biss cuanmuisgreabi on
apparatus 404 available for sharing.. Such identificati can be peer-
facilitated {TEIUGICY CERTPFAVE COHRBLLHRO Cﬁ%@s%r?eélaéess ar&%nﬁ?ﬁﬁ}%‘i“% £{n°r

appar at us 40thitlaizifd adtBBonhit Af @EETS To1Qr RERII1aE AEMILU0C 104QPHR fidiTe AETVOEK K-
facilitated (e.qg., uploaded by w rel ess communi cati on apparatus 404 to base
station 406, “8dd downl oaded by base station 406 to AT 402).

[0076] Fig. 5 depicts a block diagram of an example system 500 according to
aspects of the subject disclosure. Specifically, system 500 can comprise a base station
502 configured for facilitating resource sharing in cooperative wireless
communications. For instance, base station 502 can be configured to obtain resource
availability from one or more ATs 504 near to or within a coverage area served by the
base station 502. Additionally, base station 502 can facilitate mediating resources for
ATs 504 initiating cooperative communications, tracking consumption or provision of
resources, allocating and updating resource sharing credits, and so forth. Furthermore,
base station 502 can condition implementation of shared resources on subscription
information, user-settings, or the like.

[0077] Base station 502 (e.g., access point, ...) can comprise a receiver 510 that
obtains wireless signals from one or more of the ATs 504 through one or more receive
antennas 506, and a transmitter 530 that sends coded/modulated wireless signals
provided by modulator 528 to the one or more ATs 504 through a transmit antenna(s)

508. Receiver 510 can obtain information from receive antennas 506 and can further



Addi tionally, the resource managenent nodul e 414 can obtain or secure a
resource provided by wreless communi cati on apparatus 404 to inplenent or
enhance awbasty/isersduct ed by AT 402. In sonme aspects, se®dmiusgooasieEsource
can be limted by a nunber of resource sharing credits associated with AT
402, contingent upon a status ofa user-flag stored at wrel ess

communi cati on apparatus 404, a user-flag, maintai ned by decision nodul e 416,
or the like. As described herein, a record of shared resources can be

mai nt ai ned by AT. 402, glong With sharing credits associ at it

consunpt on Sriioy renSararethid si L LBt U RSO W iy
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what task i s5000MRbNERsthiteCRNSYHiShatibiEcan @MPFHEaSles & prbtb&old fok Barsifigr t her nor e,
the report 420 can_specify an anount of credits added to or subtracted from

a provi di ng Biclewminak apd edtiniag anbdecodipg a nptweksericgdpqpestphang Gppe 120 can
be transm ttgdhaysyrsgporting nodul e 418 to base station 406, to facilitate
net wor k mana?ed resource sharing, or network tracking of shared resources,
or the Iike. [0828lone pdiuttherie He abggnirse staticied0g spoenplapen ecapuntiag modelat e

net wor k- trackj ﬂﬂat%itiﬁ%}% g r\%ﬁg{tﬁfﬂ%gar{l&ﬁ@ Hf &GEdits fﬂ??%ﬁ‘}w wTissgayency  of

cooperative comuni cati on, resources are s consuned, etc., for

i nitializingreaponsgtowntrvok requesdi The fropungofpaedits cal karutdiesd weod@Mingd04 upon
future netwo r PN e epi | f an exanpl e
system 500 a{:eg%ur?%lts r?gal%ogl%gégesgf‘ ’sa%gfc %% ﬁeelgér(éé)sj%%g}' Bllc???é]g%g%rggg%geci fically,
system 500 cemswoppnibyetler bhedd 15t584.1 Aocdofngoonfulguliedn povide aciditidl at i ng

resource sharing.ip cpoperat, Wi rel ess .co ni cat.i.ons. For instance, base
station 502 anmpalerediR Gt AT T ogh aeROpCQly ek RAMPEAT s 'S one or
nore ATs 504fro@alic AD 504). Wht iitinl amcay ef agditsanebe Saidy @dvakiyblt bachase stati on

502. Additionally,. base station 502 can facilitate nediati.ngq resources for
ATS 504 i ni t TRSTREOR GaHeratl Vas R nicaa T etering istery; #0g o6 SHEu BB or
provi si on of agheaosrtEesubjeal diQt@ticN@e anduitpgdanddig 18 saLihaRrlish@ijetgecr edi ts,

and so forth. Furthernore, base station 502 can condition inplenmentation of
shared r esou}:e&%rgs ot éhﬁg&cpmﬁkwm n a database 532. The records can store current

resource sharing credits for the respective ATs 504. Upon receiving a request for shared
resources from a particular AT 504, the accounting module 518 can obtain the current
amount of credits stored in a record associated with the particular AT 504, and provide
those credits to the AT 504. Alternatively, or in addition, accounting module 518 can
govern an amount or duration of shared resource consumption, based on the amount of
credits. In some aspects of the subject disclosure, the accounting module 518 can
specify what shared resources are available for consumption by the particular AT 504,
based on the amount of credits (e.g., where different resources have different credit
costs). In at least some aspects of the subject disclosure, accounting module 518 can
load the amount of credits into temporary memory (516) to service a shared resource
request, and update a new amount of credits to the appropriate record 534 upon
completion of the sharing of resources, or upon the particular AT 504 leaving a
coverage area served by base station 502.

[0079] In addition to the foregoing, base station 502 can comprise a mediation

module 520 for updating shared resource credits of respective ATs 504 based on



i nformation, user-settings, or the like. [0077] Base station 502 (e.g.,
access point, . . .) can conprise a receiver 510 that obtains wreless

si gnal s fwormenmess@n nore of the ATs 504 through one or ROTASR@OAB6AR2
antennas 506, and a transmtter 530 that sends coded/ nodul ated wrel ess
signals provided by nodul ator 528 to the one or nore ATs 504 through a
transmt antenna(s) 508. Receiver 510 c obtain information fromreceive
antennas 506 and can furtherconprise a Signal recipient (not shown) that
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disabled). Furthermore, in at least one aspect of the subject disclosure, base station 502

can comprise a restriction module 526 that imposes a penalty on an AT 504 for refusing

sharing resources in cooperative communication (e.g., based on the status of the user-

flag). The penalty can be implemented as a further motivation to enable/participate in

resource sharing, and can comprise restricted access to shared resources of other ATs

504 for a time period, decreasing an amount of credits associated with the disabled AT

504, or the like.

[0081] Fig. 6 depicts a block diagram of an example system comprising an AT

602 configured for cooperative wireless communication according to aspects of the

subject disclosure. AT 602 can be configured to wirelessly couple with one or more

remote transceivers 604 (e.g., access point, P-P partner) of a fixed or ad-hoc wireless

network. For fixed network communication, AT 602 can receive wireless signals from

a base station (504) on a forward link channel and respond with wireless signals on a

reverse link channel. Alternatively, or in addition, for peer-to-peer (P-P)

communication AT 602 can receive wireless signals from a remote P-P partner (504) on



based on the anobunt of credits (e.g., where different resources have
different credit costs). In at |east sone aspects of the subject

di scl osurwp 20380501 Nng nodul e 518 can | oad the anount ofPCTrisdiw®364nt O
tenporary nenory (516) to service a shared resource request, and update a
new amount of credits to the appropriate record 534 upon conpletion of the
sharing of resources, or upon the parti ylar AT 504 | eaving a coverage area
served by base station 502. [0079] In addition to the fore90|ng, base
station 502 ga iati 2
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to shared re P2 62010281038} of ARAT 602 urther processing circuit(s) 612 can execute
one or more modules, applications, engines, or the like (616, 618, 620, 622, 624, 626,

628, 630) that comprise information or controls pertinent to executing functions of the
AT 602. For instance, such functions can include sharing resources in cooperative
communication with remote transceiver 604, and tracking the shared resources. In
addition, functions can include updating an amount of credits for the AT 602 or remote
transceiver 604 based on the cooperative communication, reporting the shared resources
or updated credits to a network entity, or like operations, as described herein.

[0084] Additionally, the memory 614 of AT 602 is operatively coupled to
processing circuit(s) 612. Memory 614 can store data to be transmitted, received, and
the like, and instructions suitable to conduct wireless communication with a remote
device (504). Specifically, the instructions can be utilized to implement cooperative
communication, resource sharing, and implementing fairness in conjunction there with,
as described herein. Further, memory 614 can store the modules, applications, engines,
etc. (616, 618, 620, 622, 624, 626, 628, 630) executed by processing circuit(s) 612,

above.



504 for a tine period, decreasing an anount of credits associated with the
di sabl ed AT 504, or the like. [0081] Fig. 6 depicts a block diagramof an
exanpl e syetemwvissrspri si ng an AT 602 configured for coopecatise@9oxséset ess
comuni cation according to aspects of the subject disclosure. AT 602 can be
configured to wirelessly couple with one or nore renote transceivers 604
(e.g., access point, P-P partner) of a fixed or ad-hoc w rel ess network.
For fixed network commni cation, AT 6027 can receive vvi reI ess Si gnal S from a
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cooperati ve

credits associated with respective cooperative devices 602, 604. By increasing or

decreasing credits based on such sharing or consuming, respectively, AT 602 can

facilitate fairness in resource sharing, to encourage widespread participation in

cooperative wireless communications.

[0087] The aforementioned systems have been described with respect to

interaction between several components, modules and/or communication interfaces. It

should be appreciated that such systems and components/modules/interfaces can include

those components or sub-components specified therein, some of the specified

components or sub-components, and/or additional components. For example, a system

could include AT 602, base station 502, and wireless communication apparatus B 204,

or a different combination of these or other components. Sub-components could also be

implemented as components communicatively coupled to other components rather than

included within parent components. Additionally, it should be noted that one or more

components could be combined into a single component providing aggregate

functionality. For instance, access module 412 can include decision module 416, or vice



comuni cation with renote transcei ver 604, and tracking the shared
resources. In addition, functions can include updating an anount of credits
for the AVO@0®/G80snenote transcei ver 604 based on the ceoparsatowacs22

comuni cation, reporting the shared resources or updated credits to a
network entity, or like operations, as described herein. [0084]
Additionally, the nmenory 614 of AT 602 is operatively coupled to processing
circuit(s) 612. Menory 614 can store data to be transnitted recei ved, and
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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.

[0090] Fig. 7 illustrates a flowchart of an example methodology 700 for

providing fair resource sharing in cooperative wireless communication according to

aspects of the subject disclosure. At 702, method 700 can employ a communication

interface (e.g., a wireless communication interface) to obtain a request for wireless

services. The request can be initiated by a wireless communication apparatus.

Furthermore, the wireless communication apparatus can be within a coverage area of a

network base station, which provides wireless communication services for a wireless



decreasing credits based on such sharing or consum ng, respectively, AT 602
can facilitate fairness in resource sharing, to encourage w despread

parti ci pavoanoy1ssesooper ati ve wi rel ess conmuni cati ons. [ @O3A]S2000036422

af orenenti oned systens have been described with respect to interaction

bet ween several conponents, nodul es and/or comruni cation interfaces. It
shoul d be appreciated that such systenszﬁnd conponent s/ nodul es/ i nterfaces
can include those conponents or sub conponent s specified t herein, sone of

t he specifiegtco nent or. ﬁl onent Sk g@/qr add A nal c%gponents.
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416, or Vi cexghsd subRrip@ ot ERp&askbiirdidk BnAuSBAIEY ik frRURGMcEEJuUest and
condi tioning resource sharing on a status of a user- flag by way of a

si ngl e conpohwtermarpeheBrsHaR N barondicusd thdgsaie whethsr oRET-H2E nor e ot her

conponent s na{a%p%kédlr%u&s AeRIRE h@%&s h&T RieNmBHbd KAPUR N allzB @S EmGfntSKi 11 i n
the art. [0088] Furthernore, as w Il be appreciated, various portions of

the di scl oseef sbyisd murawv@wé@rdhmma@g %%IC@wThmhaerému@e giedisoragivst  of
artificial ipgeld | QRACS QQarﬁBf%%ﬁl@&ﬂoagéd dJn]lHnQ opﬁ’l%%uﬁ&bf‘&’-’ﬁ&%ﬁt $n one,

sub- corrponent S, pr ocesses neans ogdl es anl snNs e.dg.,
support vect@wnmtnﬁmﬁégnsQ@Undu&ﬂemhﬂmmsmlb%@e®m%5wsmnm@ml@@yﬁs%angbeI|ef

net wor ks, fu I t i
conponents, ?n‘m 8&Fﬁg$9§hgﬂfﬁﬁg§ﬂPﬁﬂ%ﬁaﬁ%ﬂgigﬁﬁgf%&ﬁgySg%ggpﬁ%ggoﬂerein
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o Fi G, " 7- 160U MrERR GO Uy S EE N I E EB S I ASETR, ¢ he

met hodol ogl efpdatify tbemburd BAcd@ischh Bafbras itrasihg &8 adfoultlvaek $he reduebtingt 0 be

under st ood angflcae%%w els ?ésglgrcéshfg} thg r0]‘[ erC \!vgélgsg' (rjlo eL![to)Jcoer(l:sEnga:[Ats ?arliotllle?' len}lple
updating the amount of credits can comprise decreasing the amount when the requesting
device consumes resources provided by the other wireless node. In still other examples,
a combination of the foregoing can be implemented. As described, method 700 can
facilitate fair resource sharing, by correlating an amount of shared resources available
for consumption, with an amount of shared resources provided for consumption. It
should be appreciated that consuming and providing resources can be in conjunction
with one or more specified wireless nodes, or unspecified wireless nodes of a wireless
network. Furthermore, an amount of credits can be weighted based on a particular
resource shared, or current demand conditions of the particular resource within the
wireless network.
[0093] Fig. 8 depicts a flowchart of a sample methodology 800 for
implementing cooperative communication according to a fairness protocol. At 802,
method 800 can employ a communication interface to obtain a service request from a

wireless node. At 804, method 800 can reference a resource sharing subscription for the

wireless node in conjunction with the service request. At 806, a determination can be



limted by the order of the bl ocks, as sone bl ocks may occur in different
orders and/or concurrently with other blocks fromwhat is depicted and
descri bedwbep@i/13sosvor eover, not all illustrated bl ocks may/useommsarz ed to
i npl enent the net hodol ogi es described hereinafter. Additionally, it should
be further appreciated that the nethodol ogi es di scl osed hereinafter and

t hroughout this specification are capab of being stored on an article of
manuf acture to facilitate transporting and transferring such net hodol ogi es
to conputers, manuf act ur e S ended to

he te article of as . d, is int
enconpass o RatntsFnEh b gl aodl S msSrEh fan 3 SubRBror e SRl o devi ce,
devi ce i n cofnjbdiiptib@NIHwd, tnfictleo dEEAO khreproced t63 10t atfjerwikedintihvd B@OF0Jceddtg. 7
illustrates flowhart, of an exanpl.e net hodol.o 700, . for providing fair
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interface (e a wreless comuni cation li nterface) to]goq%]%ig{g grequest

for wirel ess[@g4]vi ces APARS melipdefp caeptiallypitipligedy appu the

comuni cat i ORirgleRa0aE, Wased oH ilcheRIR et At Wi T &lc8a 0O BIRUbGRS feqlies@ppar at us
can be within a coverage area of a network base station, which provides

wirel ess confflinfaset Pnicserolatedds thegyirdeshnodst &4 Shbrwseirion fsinadsgktoaspect s, t he

request can {R&RdWarf2 id Labikd FortRAVBILS AEIIEVHE SiherMIRIHE: £JUEs dPa18 0 bE
utilized to reference a network subscription of the requesting device.

[0091] At 70BrovigEgHE@UPOO0kmwisdigss 8gdean senjuistiop Witk 6eensrasive wirelkscut e shar ed

resource nanggl%%g i nst Ny ﬁﬁéy@ 1 ice. The

i nstructions can %at%f(i)k?}#?é&f&%%%ﬂ%g@c{?ﬁ?ﬁcf;n9 eé%)”rqg?tﬁt e F%tgfth eéi&?ﬁg device is
associ at ed whih othehser mdthpé 8¢proecedutodbi pti on for cooperative wirel ess
comuni cati o in so i re,.t i r { an be
configured tgﬁ %%]t erm @8\}@3‘%@0@9@08%@@9 sfzia%}?l ﬁvé%llregeéstﬁ(zi{rhgéw %egegsrc}ﬁordg’es in

ot her aspect & shaing 706t cmabldddgt thO®de ansuitable btbi mdearf aanmaless ngfvoskh sueld
resource cregitsofa ADG: LSAESLEORdeYLSen TOG SR ed feRopree credits can
be a fixed nUHEY, A VATTab! B Ailnber *Had&d on “She® bt re'SUi t abl e
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correspondi n% with the r.eguesti ng devi ce, credi.té{;i storg?/ associagted with
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the anobunt of credits when th? requesting de\{li (fe shares resources wth, or
consunes r estGrviag slaﬂre;d resources for a penalty period, or the like.

[0096] At 820, method 800 can identify suitable resources for the cooperative
communication. Suitable resources can be identified based on a type of task associated
with the sharing request, an amount of credits available to the wireless node requesting
shared resources, and so on. At 822, method 800 can facilitate sharing the resources (if,
e.g., suitable resources or nodes can be identified). At 824, method 800 can track
resource consumption by the wireless node in conjunction with cooperative
communication. At 826, method 800 can account for shared and consumed resources,
for instance by incrementing an amount of credits for a wireless node providing the
shared resources, and decrementing an amount of credits associated with the wireless
node consuming the shared resources.

[0097] Fig. 9 depicts a flowchart of a sample methodology 900 for facilitating
resource sharing in cooperative communications. At 902, method 900 can employ a
wireless interface to send or receive wireless communications with at least one wireless
communication apparatus. At 904, method 900 can employ a set of data processors to

implement wireless resource sharing with at least one of the wireless communication



anot her wirel ess node in cooperative wreless comunications. As an
exanpl e, updating the anount of credits can conprise increasing the anmount
when t he wequ@sitssosg devi ce provi des resources for the ofhersaamweB&ss node
to consune. As another exanple, updating the anount of credits can conprise
decreasi ng the anbunt when the requesting device consunes resources

provi ded by the other wireless node. In,still other exanples, a conbination
of the foregoing can be inplenented. As described met hod 700 can
facilitate fair resource shari b
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conjunction with the service request. At 806, a determ nation can bemade as

to whet her t Hering ereflissmon exhsndiag eryoviliae sbired respueces @b desetikedherssurde shari ng
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proceeds to 8 ere non-sharin el e vices rovid to the
Wi rel ess nodeoctempm@p%msen the shaned @@nmn@@tlo@qﬂle@natlvﬁlam@ adﬁshtl@l@le met hod 800

can optional %a&hka@'n% %4[&0%%{@%%‘%%%% %ge]éo%éggdnglﬁnéd%{m\;l&% r\é\golrlﬁce?ﬁ)s node, based

on the service reque can obtalin a request for shared
resour ces r ehatweaidt chotytfvenciw ork Inesszemeaitsf rdhbulﬁd.shanag deditssi on is nade as to
whet her sharj is en I S r suitable
nodes capablgﬂg% prov?<b ngdﬂeggur8“§ﬂ¥t fﬁgxmm)eF%ﬁ%dd%%'R%Q?conjunctlon
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node(s), proceed to 820; otherw.s proceeds to
236, Choon] . Mg enof At S g has F e VS ALTOND {he
W rel ess nodgethbdl 160vadah Bgainsan&@tbreeiﬂaﬁlhﬁdlub%eﬁd’feesﬂﬁ)rfdes}&hng‘: tictiigbihe ot her

nodes of a V\'ieggoln(s?es tso tl?eesj[evr\\gcre request ?&t 1006, method 1000 can analyze traffic requirements
of a task and identify resource needs. At 1008, method 1000 can optionally transmit
and disclose sharable resources of a wireless communication apparatus implementing
the task. At 1010, a decision can be made as to whether resource sharing is enabled. If
so, method 1000 can proceed to 1014, otherwise method 1000 proceeds to 1012.
[00100] At 1012, method 1000 can deny incoming sharing requests, and proceed
to 1016. At 1014, method 1000 can approve one or more incoming sharing requests,
optionally based on a number of credits of a requesting wireless communication
apparatus, availability of a requested resource, or the like. At 1016, method 1000 can
request use of sharable resources from one or more neighboring wireless
communication apparatuses. At 1018, method 1000 can track resources consumed or
provided in conjunction with cooperative wireless communication. At 1020, method
1000 can optionally submit a shared-resource reporting message to an unbiased wireless
communication apparatus, detailing consumption or provision of shared resources. At

1022, method 1000 can update an amount of credits for the cooperative wireless



deci sion can al so be based on whether any suitable nodes exist to provide
shared resources. At 818, nethod 800 can optionally penalize a node for
denyi ng swened/rsesour ces to the wirel ess node. The penalPCy/usanInsdIpr i se
decreasi ng an anmount of sharing credits associated with the denyi ng node,
restricting the denying node fromreceiving shared resources for a penalty
period, or the like. [0096] At 820, nethod 800 can identify suitable
resources for the cooperative comunication. Suitable resources can be
identified based on .2 F%%& of task associated.gh{h th %har%ng request, an
anount of cre&dite aval 8T ESOFHE SR HELL 8P TRYE! MY MY s har ed
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consum ng the shared resources. [0097] Fig. 9 depicts a flowhart of a
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processing can comprise separate records for separate devices involved in the
communications, and store an amount of credits associated with the respective devices.
In addition to the foregoing, system 1100 can comprise a third module 1106 for
updating the amount of credits based on resources employed in the cooperative
communications. Updating can comprise increasing an amount of credits for a device
providing shared resources, or decreasing an amount of credits for a device consuming
shared resources, or both.

[00103] System 1200 can comprise a first module 1202 for employing a wircless
communication interface in wireless data exchange. Additionally, the system 1200 can
comprise a second module 1204 for managing resource sharing requests. The second
module 1204 can approve or deny a request for providing a shared resource by system
1200, or can approve or deny a request by system 1200 to consume a shared resource of
a wireless node. The decision to approve or deny a request can be based on an amount
of resource sharing credits available to a requesting device. Additionally, or in the

alternative, the decision to approve or deny the request can be based on a user-flag



facilitating can conprise submtting a report of consuned/ provided
resources to a network entity for network nmanagenent of resource sharing
credits. WOQo®})158459g. 10 depicts a flowhart of an exanplreTrustévomsdsoyy 1000
for facilitating cooperative wreless comunications according to fairness
protocols. At 1002, nethod 1000 can submt a service request to a wireless
network. At 1004, nethod 1000 can obt al and store an initial nunber of
resource sharing credits in response to %he service request. At 1006,

met hod 1000 can.an ze traf.fi reqlre ntso tify
fesour ce. noetioridpyHEE M lin B OB TR EhvaR ol BE Pl BR o sl ose
sharabl e resmwmhmﬁngath&ire@hﬂsm Wwve@amwr@arsappafmtsu& df il . erefidgl ng the
task. At 101 3 deci si can, be made %/%e E resourcmharl ng
enabled. 1f S8 ‘?%é‘fsﬁﬁr&ei g’éﬁ%reﬂ?e&%‘& F1190 LATGIRE: WS heb I8l 1000
proceeds to dédptise b @HHGAYduAL 1200 1o, facmahtiededb@fs 6Bhade Rourb@0mheg shari ng
requests, and proceed to 1016, At 1014, rér)gt hod 1000 can. approve one or nore

i ncomi ng shalFYNSSEUELRRISe BFIHAFNAE F {Fotid ol GOBRMBUGRAHPEY IS QLIBANES of a

requesting Wn@hRaéioh MNTHEOLSRIVE BoBRRACAINES In ¥R ihadtckd, i réording @guest ed
resource, or the like. At 1016, nethod 1000 can request use of sharable

resources freAMIBIHE upsfating prearpIng plyETIUFG SHATIGICERSES worRitier Wish 7 Bire ﬁifpar at uses.

At 1018, net hod Q& oh@tike ﬂl@?&%reé%sre%@m% sch¥e@ibdgd |
conj uncti on vvlth coopérative wreless conmuni cation. At 1020, rret hod 1000

can optional [001&ipbri t Fig.dRderiets p sk diggrameqian examgplostsage 09 Shagepnunbi ased

W reless co i on of
Shareq T esour ey has SRR B e Tt o 1 or
the cooper at ilovenlinkrat besssqoml A0 atreomibid e date praces oul3d @ seceivers rdts or

provided in Eo%le@%lﬁtg%aL(% G, ) @’18@%69@% t?é?fﬁ?&lta Fﬁoﬁ@o\{l&és and 12 depi ct

bl ock di agrans G [ e sys I hg and
facilitati ngmodldstma(stymbelbydauaesmwlée Ah&mboignodulawdﬁe’r @&tdives amdl r el ess

communi cati on base fairn $s 1 | es ccarding to. as of t.he subject
G scl osure. - Parsvdiu SpEFIR P S R0 R p B EE BB At
partially w §ymibol mod\ulatei 19399 nQubtipiexes dad alﬁrpmetymwOn@ a&ﬂ@f@[dewﬂem thaa
transm tter such. as a {1@% f&ﬁﬁeE%%ﬁt' on, acc tPOicJ;'at’ g&)ellé E[\rtm nal ,
personal conPUtBYEsuh iy FAEm F?Enét? AL SYBPOL ABUTY ke. I_t is
to be appreciyaited ok bl@fgnzawsmwiszeiloloﬁlemdt slfmelsaﬁ@bdf Rpf @1 6Mioasdly aseachcl udi ng
functional bl ock \Mal ?n be functi gnal cks that represent functions
i npl enent ed symbol period. The pilot symbols can be frequency ivision 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.

[00105] TMTR 1320 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

1325 to the terminals. At terminal 1330, an antenna 1335 receives the downlink signal

and provides a received signal to a receiver unit (RCVR) 1340. Receiver unit 1340

conditions (e.g., filters, amplifies, and frequency downconverts) the received signal and

digitizes the conditioned signal to obtain samples. A symbol demodulator 1345

demodulates and provides received pilot symbols to a processor 1350 for channel

estimation. Symbol demodulator 1345 further receives a frequency response estimate

for the downlink from processor 1350, performs data demodulation on the received data

symbols to obtain data symbol estimates (which are estimates of the transmitted data



by a processor, software, or conbination thereof (e.g., firmvare). [00102]
System 1100 can conprise a first nodule 1102 for enploying a wrel ess
comuni cavpanoy1Is@nf ace. Such interface can be utili zedpCm/useonposei on Wit h
exchangi ng data with one or nore other wreless conmunication systens (not
shown). Additionally, system 1100 can conprise a second nodul e 1104 for
processing wireless sharing credits proyjded or consuned in conjunction

Wi th cooperative wrel ess conmuni cationS. The processing can conprise

initializing and intainin recor f _consu rovid resources for
e caopar ae PRl R s 3t 2GR0 sRimf 13 IR Bl BAE PSRBT o
separ at e r ecoemislufa@ss (S pamadlalcthapd) ckmtdrivwak viaad dedodedie danmpibotat | ons, and
store an anount of credits assocjate ith fhe respective, devices. In
S R R o AR I S LY e L S
updat i ng t he]zurauaRxodatLprectsdos 1 D55Sie dofplehaROY FECHS pRIAEs DY 8 syhibdlhe
cooperative co&g&nications. Updati ng can conpri se increasingﬁan anount of

credits for ROHEYPLE 5eBd i didat Peosstsan ! 8stRcEREly. aracast PEES9¢ an anount  of

credits for modeyii ce CANBYEMING STRIEE PrREQBI £B6 praRbssBtdific JRDAA3] System
1200 can conprise a first nodule 1202 for enploying a wireless

communi cat i oRfoVideeftayabPly. Wi yabekmodater 1828 Frapiyes anAauiltinlesathe datat he syst em

1200 can CO”B&&%%\%ﬂﬁﬁﬁ@gﬂmﬁﬁﬂghﬁnégQQdQQ&nﬂB&ﬂﬁbﬂ@w%%égﬁﬁGﬁgéﬁﬁhi@Q
requests. Thé second nodul e 1204 can approve or denévg request for

provi di ng a Shamétr peis bii0dkenhyoodyes prtnrocs®s thsistream objymbelido smetéadp a
request by Sﬁ(%ﬁ&@ﬁ%p@hiﬁf?isqpaﬂ%i@@dﬁyﬁ@%t@ﬁgﬁ%g?'ﬂt EalbssPolth [R)sess node. The
decision to approve or deny a request can be based on an anount of resource
shari ng cr edbPpesifmeldy, thebipbink ggrel cancheas téoarflatewideSC-ABM A raanaghents and i n t he
alternative, [.Sl . e h uest can be based on a
user-flagass%%ﬁ%?%%ﬁk%k%Q§%§%§%§%%%§39 %%f%é#%ﬁﬁP&$%Stance, if a state of
the user- fl H§1€Habl eAtreseurage 130@thenglink hignal dquesimicadn3ifes appivaliad.

Conversely, Jf the e pof the user- flag.di | .resource, sharjing, the
roquest can 16 28Rk Bty St bithas M SRS SRR TS mdu
1206 for facidmddatatang3geber photgsaftheslampeandggovid@asceiveEd pilsiegmbals mgl can

conprise maintaining a recard of consu ion or prqyision of resources in
oy uneti on (Mt N ABOETFEE 08 O AR B bR gt ERe
recordi ng cagyniRMpiintes dpladven e dBffRIBINTan ittt €GPUIHIRaISNA0.1 APraee t S

associated with a Wrel ess nQde-providLng,or consum ng .t he resources,
respecti vel y,139£§)eg81§1%§ﬁhf}g1&1 fsEpatien for cach active terminal transmitting on the uplink.

Multiple terminals can transmit pilot concurrently on the uplink on their respective
assigned sets of pilot subbands, where the pilot subband sets can be interlaced.

[00108] Processors 1390 and 1350 direct (e.g., control, coordinate, manage, efc.)
operation at access point 1305 and terminal 1330, respectively. Respective processors
1390 and 1350 can be associated with memory units (not shown) that store program
codes and data. Processors 1390 and 1350 can also perform computations to derive
frequency and impulse response estimates for the uplink and downlink, respectively.
[00109] For a multiple-access system (e.g., SC-FDMA, FDMA, OFDMA,
CDMA, TDMA, etc.), multiple terminals can transmit concurrently on the uplink. For
such a system, the pilot subbands can be shared among different terminals. The channel
estimation techniques can be used in cases where the pilot subbands for each terminal
span the entire operating band (possibly except for the band edges). Such a pilot
subband structure would be desirable to obtain frequency diversity for each terminal.
The techniques described herein can be implemented by various means. For example,

these techniques can be implemented in hardware, software, or a combination thereof.



[00104] Fig. 13 depicts a block diagram of an exanple system 1300 that can
facilitate wirel ess communi cati on according to sone aspects discl osed
herei n. Guoaoa@ossdsonk, at access point 1305, a transm t PCTX)S2aatas4pr ocessor
13 10 receives, formats, codes, interleaves, and nodul ates (or synbol maps)
traffic data and provides nodul ati on synbols ("data synbols"). A synbol
nmodul at or 1315 recei ves and processes t data synbols and pil ot synbol s
and provides a stream of synbols. A synbol nodul ator 1320 nulti pl exes data
and pilot sypbol.s and provid t hem.t o transmtter unit. (TMI 320. Each
ranem - synbo® BaR PR ol AR & Bg g Sylschr ) g MR e o
zero. The pithopraywingluaitcasnd e chantl comitionwan e implemeadvigyibal orpeid od. The

pil ot synbol s can. be frequency divi.si | tiplexe F , t hqgonal

Pt equency. i SIFGFBi et Eat ctriny I e el TR Gt RERb %N
code di vi si ogigmbioc@kiax aehi¢COSPDO pragrémmbblb | &ic@iteh@Den fielier eof or of

| i ke nodul ati on and/ or transm ssion techni ques. [00105] TMIR 1320 recei ves

and conver t SPPRETEFPEAHCHTEYTEONS). PHESS give BT Ollby BIANSPBE 'SiFgnal s and

el g 51 Onal e e el R e g B 551 on over
the wirel essh¥marti8IcOmpHAtPORFFYINRVIET iR dnrlpBtioasehra eyt hr ough an
he. doani | NS o 2t iy ook BINPEY kPG R iR e e
(RCVR) 1340. haeigeilheyofiiarecodawan bp pdict imemewy. ugit and piepetedby tapl i fi es, and
i gnal | To obh A T “demmaul ator 1349 derpdul ates and
provi des recHOVEY pi | dtig.d¢ntboirstet pwaclpssomsmorcati®s@sténrl4¢haninmiultpst i nat i on.
Che down! 1 nikCHE SRS 201410 Q35S RES KERs Boly IR R P e
recei ved dat appsambypirsl iigdtiplb teamnmatid 20 pidols).esth avatebe (ile¢m are estimates
an RX dat o protuSlar TS T o B 0 et R R R ) 0
dei nte r I eavesomlamﬂcad@cmdﬁﬁe teheinslatuiad @yirmo Ibe edicd AR b&Ssstpdint,C0MRIB, he

dat a pr ocesstIIE SRRl BBIL) CUB RS HPBRBEE RGOSy Rl modul at or
1315 and TX gatieuldoo6@gH arda3kQovdr&RPea] ilMatayed a8 thr&C&o8R e bidhs ih JOR.

[ 00106] On the upJ ink, a TX data processor 1360 prqcesses traffic data and
14, labeled 1402a, 1402b, and 1402¢.” 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 area can be partitioned into multiple smaller areas (e.g.,
three smaller areas, according to cell 1402a in Fig. 14), 1404a, 1404b, and 1404c. Each
smaller area (1404a, 1404b, 1404c) can be served by a respective base transceiver
subsystem (BTS). The term “sector” can refer to a BTS or its coverage area depending
on the context in which the term is used. For a sectorized cell, the BTSs for all sectors
of that cell are typically co-located within the base station for the cell. The transmission
techniques described herein can be used for a system with sectorized cells as well as a
system with un-sectorized cells. For simplicity, in the subject description, unless
specified otherwise, the term “base station” is used generically for a fixed station that
serves a sector as well as a fixed station that serves a cell.

[00111] Terminals 1420 are typically dispersed throughout the system, and each
terminal 1420 can be fixed or mobile. Terminals 1420 can also be called a mobile
station, user equipment, a user device, wireless communication apparatus, or some other

terminology. A terminal 1420 can be a wireless device, a cellular phone, a personal



provi des data synbols. A synbol nodul ator 1365 receives and nultipl exes the
data synbols with pilot synbols, perforns nodul ati on, and provides a stream
of synbolwo 2091588 m tter unit 1370 then receives and pPOTASI@9/084¥e2 St ream
of synbols to generate an uplink signal, which is transmtted by the
antenna 1335 to the access point 1305. Specifically, the uplink signal can
be in accordance with SC- FDMA requi rement s and can include frequency

hoppi ng mechani snms as descri bed herein. {00107] At access point 1305, the
uplink signal. fromtermunal 1330 is receiyved by t ant en 25 and

o ocessed: by s HETLHGLIPR: ¢ Wy Fol iR B R der R E0RDA Eodul at or
1380 t hen proseasestd Wigh saophesor atuttipk BSY dies on @eaiowatnipiel atF13wimbol s and
data symbol estinates for the uplink. An RX dat rocessor 1385 processes
the data symBOImkdSes it Beny SNPREAPER THE PPk SoRAY B EPamRFICadny

term nal 133fomAhdbaecassions totBORrpRak andBhealpanin Rifere®tthe@nidihidaéion BAEh acti ve

termnal trapsmtting an tpe uplink. Miultiple termnals can transmt pil ot
concur rent | yITeR thafernijpils indhebese HaiGsy espect i ve assi gned sets of pil ot

subbands, Whg]i)@li] he PpiHoPh cuRRRAdrchREGure Ay RemicBitRIIkALBY col IRk Blse
Processors 1390 and 1350 direct (e.g ntrol, coordinate, nanage, etc.)

, e.g., Co ,
oper ati on at Stalied410yed pEovidss soostigationpgl pentrol BEBSs | gl diet # fistriputeRespect i ve

processors 13902ne 53994 ®AAn PEmASSIERE AHE AndMrothe FRIREYdYREL By RPbF Shown)
that store program codes and data. Processors 1390 and 1350 can al so

per f or m conpwitred piomiselgss bepkhiu) activoekcroameupicaneely epurlinethe BSpdhkde Pati nat es for
t he uplink i >t t -.access system
(ot SC roRR AP Ee R R R B Sl Boff g b o8
transmt conttminelat bynegntht maximpin dka raRgthatsae be suppyriddm the feevgsd liok osubbands

can be share al .M l, .est) [ t echni ques
can be used flilﬁ%%%gglg%éggsﬁ'ekg@%%%}ﬁ B%%gfstﬁ %?‘Q%gtl:l Eé' "moh%& span the
enti re oper athangelbandbe (possitdl fyone xoéiple dcorss phiets baot sedgesyminBudeverspi | ot

subband strughufs, wauldiBedes! Lable d g..0Btal nAnaquency. dixersily for each
term nal . Theli chhniques des e ed "Har Ele Eah b |rrp|0e At &d yvari ous
means. For ep@npl e, these techni ques can be inplenented in hardware,

software, or nmbi nat, i .thereof .For. a_hardware.inpl enentation, which can
be digi tal . WRAFEG, oFbdsi th Gruaioniid HAFGY o ROCUE hg uni (s used
for channel eshhiiddtion eSafdnment 5P, &iBIaLRenAsIvETN Vari e sfctsTSaer@pdo cat i on
specific integrated circuits (ASICs), digital signal processors (DSPs),
digital signi! BMBEETR NGRS 08 W@O&%g? R BELOT Bl CCAWi ces

(PLDs), fiel ﬁiansmit, repeat, efc., wireless communication signals to each other and/or to one or
more mobile devices 1504. As illustrated, each BS 1502 can provide communication
coverage for a particular geographic area, illustrated as four geographic areas, labeled
1506a, 1506b, 1506¢ and 1506d. Each BS 1502 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
by one skilled in the art. Mobile devices 1504 can be, for example, cellular phones,
smart phones, laptops, handheld communication devices, handheld computing devices,
satellite radios, global positioning systems, PDAs, or any other suitable device for
communicating over wireless network 1500. System 1500 can be employed in
conjunction with various aspects described herein in order to facilitate providing
fairness in conjunction with shared resources in cooperative wireless communications,

as set forth herein.



programmuabl e gate arrays (FPGAs), processors, controllers,

m cro-controllers, mcroprocessors, other electronic units designed to
per f or m tWe 2bamisgisons descri bed herein, or a conbi nati orCThse@9/3644 t h
software, inplenmentation can be through nodules (e.g., procedures,
functions, and so on) that performthe functions described herein. The
software codes can be stored in nenory ? it and executed by the processors
1390 and 1350. [00110] Fig. 14 illustrates a wrel ess commni cation system

1400 with e basge st t| ons Cess points,
wirel ess con“?&?hp‘l&atl o uﬁ% I%GL%I?nggt?f) %‘?u‘flrﬁ%% een% Cﬁ{nﬁgﬁleél %elfle g., ATs),
such as can feodifld”lan éd like aaiEted o @fervd 4 Eongueer-o¢lattd egitgSpRe hardwhreBS
(1410) is genrall fixed station that mruni cates with the termnals
and can al SoBE AP YBKS R AEHUEL THBAR: Moo BTICE S 5

t er m nol ogy. cdnatsihatiBHthbAb® RIrQ¥ABES, aGHETYas Bk i HANis qOVIahidgiao beinga particul ar
geographic area or coverage area, illustrated as thre phic areas in
Fig. 14, | ab@leds T%?‘gonfl’ﬁ’fﬁsso‘aﬁﬁmf%%an el"?ﬂl%pt’taé‘reﬁ’?"“&’g eia%é fefer to a BS
or its cover aggutdheApdeReNE uaGcOind/dia GRPHEX ot br WMbreMoli& dafkdlldes used. To
i mprove system capaclity, a BS geographic area/coverage area can be
partitioned WHhiS ammqe$8ppréhl§h€hpﬂg Eecusippgd panqgule cpimbelocalizgd pepnear eas,

accordi ng toel@&}olnlcjd%ol%@ Oll'HISF fbgted %@t)veetﬂ-%ﬁtﬁ‘mo}éfgéct?vonﬁr?féw@éso%ﬁrth#atﬁ&esma-' ler
area (1404a, 1404b, 4c) can be served by a respective base transceiver
subsyst em ( BIPS91UIGS1W@ elﬁe@nﬁmfm@wtr@m' caemytarsfadable media BRdngyariousdatbver age ar ea
dependi ng on zed cell,
tho BTSs f or B firSaRE&herkdh. HHe b AR e B B o O | B AR E i m ¢ he
base st ati onpfoogssasiyeches|in acctﬁtd@nqewathsarﬁlg@l lpwingeohni lqu@slata@gdmtst(eg herein can
be used for e W th
un-sectori ze@a1 %é?‘%‘%% &I}rl&sn?ﬁg‘fn?%‘:"%%%lﬁl Ano elaéon)gﬁ Ilttﬂfiaéfgsgaﬁl}é Sﬁ?%g)n unl ess
speci fi ed ot tistrinitsé systeine ot @ross 4 hatseristuab asoﬂhé Int@'ncquetlh cglemeysnmluywa‘yor a
fixed statlonf haltnal rVES: 2,86t or as wel dg ? | X6 tation hat serves a
cel 1. [001117" FePRiHa if%lyafo 8] 881‘?‘0“?Ss°pé¥sseecﬂeﬁc %ee FhE syst em
and each terfﬂaﬂﬁiged,@@orﬁlaanaﬁecfbw&idmnalrasnﬁpblentsﬁmdniesvwssenﬂsélﬂGrdeaﬂ@ al so be
called a nobjl e station, user. equi pment, a user devi h

communi cat i o aFPRIAL" glgﬂbervaE‘B ‘{)ﬁegoaﬂ e PR RBES /< S‘Er&ﬁ%wﬁt Fegfiflzo can be
a wirel ess d&‘éfeﬁo?ancﬁar@ﬁéﬂliﬂﬁ@ﬂ tcpih@@%clsaccﬂﬂﬁrgﬁﬁﬂ&{s@bmﬂlain Bgsdnsfi@nd, a{ PDA), a

W rel ess m)de card, g So o term nal 1420 can comrunicate with
zero, one, *tpr?F’éte @goiﬁ sédownl i nk (e.g., FL) and
[00115] Furthermore, various aspects arc 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
processing device connected to a wireless modem or similar mechanism facilitating
wireless communication with a processing device.

[00116] In one or more exemplary embodiments, the functions described can be
implemented in hardware, software, firmware, middleware, microcode, or any suitable
combination thereof. If implemented in software, the functions can be stored on or
transmitted over as one or more instructions or code on a computer-readable medium.
Computer-readable media includes both computer storage media and communication

media including any medium that facilitates transfer of a computer program from one



uplink (e.g. , RL) at any given nonent. The downlink refers to the

comuni cation link fromthe base stations to the termnals, and the uplink
refers towoheoxssesani cation link fromthe term nals to the/usame/sdsati ons.
[00112] For a centralized architecture, a systemcontroller 1430 couples to
base stations 1410 and provi des coordi nation and control for BSs 1410. For
a distributed architecture, BSs 1410 ca? communi cate with one anot her as
needed (e.g., by way of a wired or wireless backhaul network

comuni catlv g, the BSs .1410 sion on the forward

Dat.a t r.ansum
link often oB t% a?%% %0%8%%152” Bba“???? P RIE AR CEh Ry AT Ot near
t he maxi num daitmitderaBe wahat exaaipld) endsinop fioithieh, Rych ichapitorswaigt rhddikcaar t he
comuni cation s it of the fo rd link (e.qg.,
control chanfi8! “SEE@@@&W #%Meggngﬁw Fef ?ﬁt@alafﬁ%%&aﬁ?omﬁ%‘&“’fo one
access ternm figh stof3gy &f Gileer niafketid opage ABVIENI i ARIsCAN RACMEmbyQRViORe access

termnal to one or npre access points, [00113 15 is an illustration
of a pl anned ‘gt @Bt AR i B PSS bR b*ﬁqaaﬁeéw.%%wt%oo in

accor dance V\ﬁésl}ed/ﬁ:"og@idﬁco%fhﬁtﬁé form 9Y Sk @BLdRAQ dGRARIrGANRS Ari@hARS B nore BSs
1502 in one or nore cells and/or sectors that receive, transmt r epeat,

etc. , wirel &ssssebbmupmaatarohorsxamBlp st the sefre srireimigadfion avebsite or mor e

mobi | e devi cg$yel 304 theARmotd soiticE %f?@a cReNBR £8A2pEaMLRY RM!;tE’@ &Onmuni cat i on
coverage for a particular geographic area, illustrated as our geogr aphi ¢

areas, | abel digitalsg@ariber 5o60)SL] E@%Y%ﬁtei@@mm Eedies BEra1srdigamndconpr i se a
transmtter F@é@av@r‘tﬂeﬂhé @Sa%a‘f@a{blé:% LN, Pﬁ%‘ﬂe RIIlFt\Q@Pﬁp DRMNof Wirdig N conpri se

a plurality of conponents associ ate ' ansm $sion and reception
(e.g., procetsmoygiansenlaatdrased, radlor asl eicemvaye @r@mwleétrdhsdefwetmmqul pl exers,

ant ennas, an%bgﬂ fB[ I(Qnd §1§cei§65%d hér):l’n ] slclomﬁgcta{gp fb%&%s%yo e skil | Ed

in the art evi ce can be |ar” ones smart
phones, | apt dips d1g1tah\d>mat1kd d@m(ﬂﬁﬁm) dmppy)dlsk:lend‘rdesa,y dm;rwﬂwed dslks aspliyi ng

devi ces, sat el lold%le Ja%dﬂlosrl tl&h ahlle Oséé ;[elwo:a egda%yorﬁ)efﬂﬁrvféﬁ)]g_%sﬁ or any ot her

sui tabl e devie R cat’ing ov °eds System 1500
can be enpl oyeldbnnmcm@lfml@movershwld dlso/laf incudedasipcths sabgs of ¢dpgatdher ei n i n
order to facil ?tkf roviding fairness in conjunction with shared resources
i n cooper at i F&U4RG"8Y "’ss communi cations, as set forth herein.[00114] As used

in the subj emoidiscl oFuf £harliRere iGpIFMmentSVAPOE fRlcessing MY @BRIGUs 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,
e.g., acombination of a DSP and a microprocessor, a plurality of microprocessors, one
or more microprocessors in conjunction with a DSP core, or any other suitable
configuration. Additionally, at least one processor can comprise one or more modules
operable to perform one or more of the steps and/or actions described herein.
[00118] Moreover, various aspects or features described herein can be
implemented as a method, apparatus, or article of manufacture using standard
programming and/or engineering techniques. Further, the steps and/or actions of a

method or algorithm described in connection with the aspects disclosed herein can be



"nodul e" and the like are intended to refer to a conputer-related entity,
ei ther hardware, software, software in execution, firmvare, mddle ware,

m cr ocodewoandyidsosany conbi nati on thereof. For exanpl e, paTrusduve3can be,
but is not limted 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 conputer. One or nore nodul es n reside wthin a process, or

t hread of execution; and a nodule can be | ocalized on one electronic

devi ce, or dist Q. mor e electrgzic devi ces. Further,

ri but ed. be en_two
t hese nmodul egm%oadhe%eﬂﬁfs%m 18%\1{*\@8%{%% QU ST P EA P 51 PRS- 87 Wi ng
vari ous dat acsiibfingion bete sw@r £dlitidranedamsonldwpeond theagpcarnctanmaiaineédiod by way
of local or re tgkgroces es such as in accgrdance Wi h%ﬁ siﬁnal.having one
or nore dat aO‘pai}%)% YU ISFL A OPD Y B EOCBRPETEN G OA F /AL PHE WP h
anot her conpeneiachint-@adaBleahedsits,o@ Bdmplit&treddable @k dRyS ixdith caf baCr 0ss a
network such as the Internet with other syséens py-Way of the sjignal).
Addi t i onal | yINCUBHAEALHS & CHPPHYMNIPLYM B1oduGs L BHETY e SLFIF SERUHEREYR Ban be

rearranged, @ed&eRnliemRME R cAElSd @RPlutct PRRARCRESLBRAM e SySHEAROS N
order to facilitate achieving the various aspects, goals, advantages, etc.,

descri bed wi t¢nuEsaAradaklndevdtedr medt are not linmted to the precise

configurati Oﬁfélfﬁt f Orlézciaitioﬂalgr, e R FdxGMp Ry " aSustll hére8o ARAT &8RS RdnDY one
skilled in the art. [00115] Furthernore, various aspects are descri bed
herein in cofewid oxtapge pr iugyationy ANy aspest ol desighdeselbdddigraan gy st em  a
subscri ber uai Yosg ) st.at] I I i ile
communi cat i on JRUnE e ig e b ok bRtk Aan B rer TREL
access term makct{ KTesigus dathrgent of thivordexemplprydeintanded toprase comgpfs prrent

(UE). A subsg@&%&e f%&lﬁéd. ok é‘d‘in*%@sﬁ Gighdidtl @r ﬁ%r%' BPNONenay t%%ﬁélh%ﬁs
t el ephone, a Sessiton Initiation ro?ocd? ( F phone, a W reless | ocal |oop
(WLL) st at i omclusivpeers onlad thah gh tedlusassost dihbt i, RDIAYS specihiahdheivibedeviese havi ng

w rel ess conpectlon C. |ItX, Bnioth QroceSS|ngﬂgev o ﬁﬁﬁﬁfigfiéﬁ a

i 1l oag roaMSPIEK) SRR Pe ARl R BERTGY AP pERLET uf
with a procepsmngticieyither is,[i[0REibploys A; Hreenpliys BODEX ex@loph both Aemd@]iieent s, t he
et one desgLbed SA0pPSRLATRLCS LA IR ey Sl Rp dd perer
in sof twar e, atibies 1RG4 'ANSs 620 ibBisShPi@HDMIAke dppankiiclaimdkhovi@r as one or
more instr uc}géngrr;?ly %cl; coCn(gg’l(laedotQ m%ar(l: QOrLE %E ren%;ec’%%gsasbsll)eeci ied oit}lljenrzvise or clear from

context to be directed to a singular form.

[00120] Furthermore, as used herein, the terms to “infer” or “inference” refer

generally to the process of reasoning about or inferring states of the system,

environment, or user from a set of observations as captured via events, or data.

Inference can be employed to identify a specific context or action, or can generate a

probability distribution over states, for example. The inference can be probabilistic—that

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

consideration of data and events. Inference can also refer to techniques employed for

composing higher-level events from a set of events, or data. Such inference results in

the construction of new events or actions from a set of observed events and/or stored

event data, whether or not the events are correlated in close temporal proximity, and

whether the events and data come from one or several event and data sources.

[00121] What has been described above includes examples of aspects of the

claimed subject matter. It is, of course, not possible to describe every conceivable

combination of components or methodologies for purposes of describing the claimed



Comput er -readabl e nedi a i ncl udes both conputer storage nedia and

comuni cation nedia including any nediumthat facilitates transfer of a
conput er Wwoagewrssdsoom onepl ace to another. A storage nedcCa/usagoolosssany

physi cal nedia that can be accessed by a conputer. By way of exanple, and
not limtation, such conputer storage nedia can conprise RAM ROM EEPROM
CD- ROM or other optical disk storage, netic di sk storage or other
magneti c storage devices, smart cards, and flash nenory devices (e.qg.,
card, stick, key drive. . .)., or any.other nmediumth can he _.used to carry
or Store destPEE e dror e TR FLRH PRy PPl b TR T o

struct ures acdnifwionCaid peanacias seitle bigclased auipett atatterfady paeiblepl e, 1 f the
software is transmitted froma website, server, or other renote source

ot o coaxPEIRdRS FraSR SR meiRROD sBbps 1T h SREMO S Obscr i ber
line (DSL), mbdifititRhess aaeiiekngfadsviticiic asiril alkasRdf theaghddeddfims.

m crowave, then the coaxi al c%ble, fngrlggtLg cable, tw sted pair, DSL, or
wirel ess t echi8IcBBTE<C SIFEtcASI#RG GFRd NG ul-o, Maant HrERSVHTY & CAMeCiRE| uded

in the defi ninkigemilQf deBRPBLibbr tt SkinRNGicHt$@s ardSntbtfied (R iR Isivd i@l udes
conpact disc (CD), |laser disc, optical disc, digital versatile disc (DVD),
f1 oppy di sk BARNCHHgURGE thy eEN \GeBIDESHE s¥s compAing it BfsFretae wheppgmployed

magnet i cal | y,q iWink®of $%8 meRYHguce data optically with | asers.

Conbi nations of the above should al so be included within the scope of
conput erreadabl e nedia. [00117] For a hardware inplenentation, the
processing units' various illustrative |ogics, |ogical blocks, nodules, and
circuits described in connection with the aspects disclosed herein can be
i npl emented or perfornmed within one or nore ASICs, DSPs, DSPDs, PLDs,
FPGAs, discrete gate or transistor logic, discrete hardware conponents,
general purpose processors, controllers, mcro-controllers,

m croprocessors, other electronic units designed to performthe functions
descri bed herein, or a conbination thereof. A general-purpose processor can
be a m croprocessor, but, in the alternative, the processor can be any
conventional processor, controller, mcrocontroller, or state nmachine. A
processor can al so be inplenented as a conbi nati on of conputing devices,
e.g., a conbination of a DSP and a m croprocessor, a plurality of

m Croprocessors, one or nbre m croprocessors in conjunction with a DSP
core, or any other suitable configuration. Additionally, at |east one
processor can conprise one or nore nodul es operable to performone or nore
of the steps and/or actions described herein.



[00118] Moreover, various aspects or features described herein can be

i npl emented as a net hod, apparatus, or article of manufacture using

st andar d woagoesrsgisng and/ or engi neering techni ques. Fur POEMS200003GIREPS
and/or actions of a method or al gorithm described in connection with the
aspects disclosed herein can beenbodied directly in hardware, in a software
nodul e executed by a processor, or in a,gonbination of the two.
Additionally, in sone aspects, the steps or actions of a nmethod or
algorithmcan reside as at |east one @iAﬂﬂg conmbi nation or set of codes or
instructions on a nmachi ne-readabl e nedru or conputer-readabl e nedi um

whi ch can be incorporated into a conputer program product. The term
"article of g@igﬁzgt re" Iésed herein is intended to enconpass a conputer
program accessi Fﬂﬁﬁpgﬁé ‘ui t abl e conput er-readabl e device or nedia.
[00119] Additionally, the word "exenplary"” is used herein to nmean serving

as an exanple, instance, or .illustration, Any aspect or .design described
herein as "ekein%PV*°ﬁ§fﬁﬁpn%E§@§§§ﬁ??Vm?QQH@“EBh§PF@€Hn%S preferred or

advant ageous overe 1%&@ AERARErScalbn FRF 80D obBaAT eI twolkSErvRE rddist Woth _
exenplary is intended to present concepts in a concrete fashion. As used in

this appli catiteiiss cOREUnEAtRTapparaiuy adt ended to nean an i ncl usive "or"

rather than an exgh$i¥EoncQk moreld¥®f prbtssottb @& udRBSLd [86irQl RS Y4R& OF
clear fromcontext, "X enploys A or B" is intended to nean any of the

nat ural i ncl Wsiruegiopsefonthe atiiclsprsappatatas, thesinstiuctidnserpsicdlesda xoenroys B; or X
enpl oys both A and B, iﬁiﬁaggmﬁmtgﬁae&m%r tﬁé wﬁrﬁlg%aaghﬁgﬂpgﬁmoﬂ%@%ﬁni@y. of the

foregoing instances. In addition, e articles as used in this
appl i cati on tmdetvosk spperrdantstchai ns shoul d general |y be construed to nean

"one or nmore” unl ess %B?a(fé Ihiegﬁﬁgrat%gfl%\j&iﬁs?\? th tﬁé&f?&esfséﬁ’&ﬁra&?”sﬁgﬁééato be

directed to a singular form ernore, as use erein, the terns
to "infer" oresSuree eitle ncetplpefarsqerahatd by, haispireteprictmssodef reasoni ng about
or inferring states of the system environment, or user froma set of
observations as captured via events, or data. Inference can be enployed to
identify a speci fTie manideoficladh 1 afutth@romptisic@incigadney tat emaunpbddradiisl i ty

di stribution pve states, for exanmple. The i.nference can be

or obabi | 1 st i BREhe Wrelesy paragl i dheghoreca B BN YrFSaPfibut i on over
states of interest based on a consideration of data and events. I|nference

can also refer tao_techni ques. enployed for. .conposi.ng higher-|evel events
froma set of ev eTﬁegigletlgﬂd qLal gfa&p ls‘bgﬁerichgl‘rl%%%cheégﬁg the amqunt of cregns

when the wireless apparatus consumes a resource of the disparate wireless node.

4. The method of claim 1, further comprising:

determining whether the wireless apparatus is associated with a resource sharing
subscription; and at least one of:

conditioning initialization of credits for the wireless apparatus upon determining
the resource sharing subscription; or

updating, re-initializing or resetting the amount of credits based on a

requirement specified in the resource sharing subscription.

5. The method of claim 1, further comprising obtaining a user flag for the wireless
apparatus that enables or disables sharing of wireless resources for the wireless

apparatus.



t he construction of new events or actions froma set of observed events
and/ or stored event data, whether or not the events are correlated in close
t enpor al woawewmisgosp and whet her the events and data conmecirruseooonssdor
several event and data sources. [00121] Wat has been descri bed above

i ncl udes exanpl es of aspects of the clained subject matter. It is, of
course, not possible to describe every ncei vabl e conbi nati on of
conponent s or nethodol ogi es for purposes of describing the clai nedsubject
matter, but one ordi nary. skilll in the.art y. recogni ze.t hat nmany
further conbfinat | NaPhARGE R cabrb s BFifie At SHPLER it L or are
possi bl e. Acbaweintad yircleRappirsad asled csumb jwettcsh@iphatus ios aisatwended utkw enbr ace
all such altﬁrations, nodi fications and variations that fall within the
spirit and st®pe of the appended claims. Furthernmore, to the extent that
the terns "includes,” "has" or "having"” are used in either the detailed
description or the clajns, ?uch erns are intended to be inclusive in a
manner si nil ar toT}feH%et]EQéir%ca&:‘Bﬁp&“ﬁE‘?rr‘f@mp%@ng‘conpri sing" is interpreted when
enpl oyed as a tr apgihliliN@bpes@¥cdeddddsFofledcblivelyfitdidas M6 id SwEbASMED 1S 1. A
met hod of sharing resources in a wireless network, conprising: enploying a
communi cat i ofC'WHer f ace to obtain a network service request froma wireless
communi cati on appPgfRhHSmorHdr SR IY RGDORR vAfeldPhKIcdRlRe RIRERRSOrS to
execute shared resource managenent instructions for the wirel ess apparatus,
t he i nstruct feeprds. aadasing credityir aodss Bebepasme regpurdep pf paproyide growpmsden  of
credits for the Wi glgess apparatus upon obtaining the network service
request; and updhte theé anount of credits when the wirel ess apparatus
shares a resour cestatf the, inigalizedrpt updsted racexlo iy cdatabase ed by, a di sparate

w rel ess node. 2._ T f ' I .S ' ing the
amount of credits W gﬁ&$h£9§??E$§%§§g%%gpé¥%%q§ﬁ§$§53§h@kﬁgggﬁg%géﬁﬁth t he
di spar at e wi bethessrekredetw@k; aide net hod of claim 1, further conprising
decreasing the ampunt of credits n the.Wreless apparatus COpasunes a
fesource ot the drapioe K B 0 Babe e R R BB SRR A P o e
conpri si ng: detesdnvidiinthe wietdsetetwbre. Wi rel ess apparatus is associated with a
resource sharing subscription; and at |east one of:

8. The method of claim 1, further comprising implementing a penalty for the

wireless apparatus if the apparatus refuses a resource sharing request.

9. The method of claim 8, wherein the penalty comprises restricting resource

borrowing for a penalty time or decreasing the amount of credits.

10. The method of claim 1, wherein the resource sharing is associated with:

reducing interference for or by the wireless apparatus;

improving traffic quality of service (QoS) for the wireless apparatus or a second
wireless apparatus;

conserving processor, battery or storage resources for the wireless apparatus or
second wireless apparatus; or

implementing distributed multiple input (MI), multiple output (MO) or multiple
input multiple output (MIMO) communication employing the wireless apparatus and

second wireless apparatus.



conditioning initialization of credits for the wirel ess apparatus upon
determ ning the resource sharing subscription; or updating, re-initializing
or resettwogomhiess@Enount of credits based on a requirenmeRrCTASe@9MB@A2 i n t he
resource sharing subscription. 5. The nmethod of claim1, further conprising
obtaining a user flag for the wirel ess apparatus that enables or disables
sharing of wireless resources for the wfel ess apparatus. 6. The nethod of
claimb5, further conprising conditioning sharing of resources between the

Wi rel ess appay at an econ i.fel ess .apparatus on.a status of {he user
g, 7 Thetfee no e GRAM T BubdieERPugRRrRiniGe 2P P SRuG ek Spect t ve
records for respecéfive wreless nodes in a wreless network; track an
amount of credits for res echi.ve W rel ess nades in the respective records,
updating credits %Iaﬁw{!saéﬁgqe &Ple%%tnofﬁﬁ’é‘re?eé%?}%‘? 'es of, or provide resources
for, other such nogessrkstoERd fleguenty bdndlof e dviRlestipgat.ed records in a

dat abase; erase a record f,rowtggglgrary grem)ry when an assqciated node is
not detected by th¥iWirk@rdaed seohsihosos dreawngerprliplodreest UM £ rom t he

dat abase if {h@oRsTawd wkasds figae, i s subsequently detected within the

wirel ess network. 8. The nethod of claim1, further conprising inplenenting
a penalty for the Mitvekasdensdpyrheess divisipmauliplsapepstCIMAYSSss of thesour ce
sharing requgstiessQigndiie method of claim8, wherein the penalty conprises
restricting resource borrowmng for a penalty time or decreasing the anmount
of credits. 10. Taangreasheridasfeaselipnefivork-aspignesi tranginis ppwerdoirtbewablassi ng i s

associ ated wj fath%%?écBﬁ’d%vPEl@srsfag £nge for or by the wirel ess apparatus;
i nproving tr Ic quality of service (QuS) for the wireless apparatus or a
second wirel ess aplpanst nstwodospbeariongr third pargsaplicdtian fieked voth the or age
resources fofr the wreless apparatus or second wireless apparatus; or
a network connectivity period;
a set of processor cycles of the wireless apparatus or second wircless apparatus;
or

memory storage space of the wireless apparatus or second wireless apparatus, or

a combination thereof.

12.  An apparatus that facilitates shared resources in wireless communications,
comprising:

a set of processors for executing coded instructions, the coded instructions cause
the processors to obtain and decode a network service request from a wireless
communication apparatus;

an accounting module that initializes and maintains an amount of credits for the
wireless apparatus in response to the network service request; and

a mediation module that updates the amount of credits maintained by the
accounting module if the wireless apparatus shares a resource with, or consumes a

resource shared by, a second wireless node.

13. The apparatus of claim 12, wherein the mediation module increases the amount
of credits when the wireless apparatus shares the resource with the disparate wireless

node.



i npl enenting distributed nultiple input (M), multiple output (MJ) or
multiple input nultiple output (M MD) comrunication enploying the wireless
appar at uswendosess@nd W rel ess apparatus. 11. The net hod eCtalsasomoigqs2f urt her
conprising identifying as the shared resource at |east one of: a

net wor k- assigned tinmeslot of a wireless signal; a network-assigned
frequency band of the w rel ess signal; gznetmork-assigned set of orthogonal
frequency nultiple access (OFDM synbol s of the wirel ess signal, a

net wor k- assi gned .set _of code divi,sion .multiple acces CDVA) . codes of the
W reress o ik s 6 epRepESEEHiP et PRe T RO RERRTE LLTEREHN PRt pover
for the w rebfssliapmhat dicwdretss ps@aOROhswinted eScurapalicatiypacatawirdlesensed
network application or third party application linked with the network; a
network connB¥ivity period; a set of processor cycles of the wireless
apparatus or second w rel ess apparatus; or nenory storage space of the

W rel ess apparatus or second mﬁrelgﬁg?appanatus, or a conbi nation thereof.

12. An appar at-us tHFEPPFraEs of daimds. TEQMPEYPEPLESESS odhie dhats s

comuni cations, CRM@Mingt RHeth@ tRBYirQEss RFRERSSOES odiRtEd KL E Wsbile GRAR
instructions, the coded instructions cause the processors to obtain and

decode a net fibpRiPEeR\A¢ &t lpastenssat from a wirel ess comuni cati on appar at us;

an accounting noduhgiibfahithMatib@bf F&Ets BPLalTBif 3 RS0 R AFRIYor @F credits
for the wireless apparatus in response to the hetwork service request; and

a nedi ati on widgiseppaieins uppdalesEminig thavotmrcesharggedbsedptingl oit ai ned by t he
accounting modul %gdﬁte{i"ﬂ@in‘(ljﬁaggés%§?es@t@ﬁér Aol FRRGRSD od &i@éb%@ﬁcé%h*af or

consunmes a resource share , a second W reless no e appar at us of
claim 12, whteedspurchehanregsubsérptiomodul e i ncreases t he anount

16. The apparatus of claim 12, further comprising a selectivity module that checks a
status of a user flag for enabling or disabling sharing of wireless resources of the

wireless apparatus.

17.  The apparatus of claim 16, wherein the selectivity module conditions providing
a resource of the wireless apparatus to another wireless apparatus on a status of the user

flag.

18. The apparatus of claim 12, wherein:

the accounting module initializes respective records for respective records for
respective wireless nodes of a wireless network and tracks an amount of credits for the
respective wireless nodes in the respective records;

the mediation module updates credits for nodes that consume resources of, or
provide resources for, other such nodes;

the accounting module stores the initialized or updated records in a database
communicatively coupled with the apparatus and erases a record from temporary
memory when an associated node is subsequently not detected within the wireless
network; and

the accounting module re-loads the record from the database to the temporary

memory if the associated node is subsequently detected within the wireless network.



of credits when the wirel ess apparatus shares the resource with the
di sparate w rel ess node. 14. The apparatus of claim 12, wherein the
medi at i orwonde/ssabecr eases t he anmpunt of credits when tRETRISC@YBIG22
apparatus consunes a resource of the disparate wirel ess node. 15. The
apparatus of claim 12, further conprising an access nodul e that: determ nes
whet her the wirel ess apparatus is assoc;‘%’it ed with a resource sharing
subscription; and at |east one of: conditions initialization of credits or
avai lability of rgsource shari.ng.for.the w.r.el ess apparatus,upon
Getermining {he rovauraauSrang 2sfhutPpPibR: CB S RARP AL p R a1 1 zes
or resets thepaabyoi thefwitedaiparaha staclogpparaap ecidel 6 adsb@te Gfaribhheqii’sour ce
sharing subscription. 16. The apparatus of claim 12, further conprising a
selectivity nodule that checks a status of a user flag for enabling or
di sabl i ng shag.i ngriefappdrited €53aime9ONEE&ES tlfpchdls dpalLsSuappasaidds. 17. The
apparatus of claim 16, wherein the selectivity nodul e conditions providing
a resource of°SeHEF aRFGSEI®SPoRANYAImer Qi & s g ARAHEROUR MerWds apparatus on a
status of the user flag. 18. The apparatus of claim 12, wherein: the
accounting nodule initializes respective records for respective records for
respective whel 5% 3pA#Ys efclamiir wheaes hrappiiks emeioyy aEkEccabrrigdunt  of
credits for [he faRRAGEANS WhFRIESSn AFRR s Mok hIR, JRSPRS bhykal REQRLS: the
medi ati on nodul e updates credits for nodes that consunme resources of, or
provi de reso@irgiedess gpdes of the iirglgshnanperéser iImplemaris Aistibiied mwthid-entegmar es t he
initialized E’JmlH@ﬁ?atti%ﬁler%%Qt%%u&Qwifel&%&QQse comuni catively coupled with
t he apparatus and erases a recor romtenporary nmenory when an associ at ed
node is subsequently not detected within the wireless network; and the
accounting mpdul %He%'g{)&%‘&&oft 1‘%‘mrﬁc&%eqeiflrtl%’qu%dﬂa%gﬂ?{oﬁ en{iﬁﬁ.taltqﬁ:aﬁ%ﬁgprary
menory i f the associated node I's subsequently detected wthin the wrel ess
net wor k. 19. dihtke foplpeimatas 8 sidredciestiume @, updatirtghtes arcampofi gedilg: a restriction
nodul e that i nposes. a | _eansqlnteéti%n ltthoe%av\\gli¥e?ésgsgsna%ppar atus if such apparatus
refuses a resource shari ﬁggr qUS%P. ghas,

a network-assigned frequency band of the wireless signal;

a network-assigned set of OFDM symbols of the wireless signal,

a network-assigned set of CDMA codes of the wireless signal;

modification of a network-assigned transmit power;

a licensed network application or third party application linked with the

network;

a network connectivity period;

a set of processor cycles of the wireless apparatus or second wireless node; or

memory storage space of the wircless apparatus or second wireless node, or a

combination thereof.

23. An apparatus that facilitates sharing resources in a wireless network, comprising:
means for employing a wired or wireless communication interface to obtain a
network service request from a wireless communication apparatus;
means for employing one or more data processors to initialize an amount of
credits for the wireless apparatus upon obtaining the network service request; and
means for employing the data processor(s) to update the amount of credits when
the wireless apparatus shares a resource with, or employs a resource shared by, a

disparate wireless node.



20. The apparatus of claim 19, wherein the penalty conprises restricting
shared resource access for a penalty tinme or decreasing the anount of
credits. W0.200hs8@ppar at us of claim 12, wherein the appa&catussomempidoys
resource sharing to inprove interference or traffic QS in a wreless

net wor k, conserves physical resources of wireless nodes of the wireless
network, or inplenments distributed nmultiple-antenna conmunication for a set
of such wirel ess nodes. 22. The apparatus of claim 12, wherein the

medi ati on nodul e identifies at |east one of the followi ng as a shared
resource for updating the anount of credits: a network-assigned tineslot of
a W rel ess s2qgnal At leasheicwdsdessas sindigedd o facilinrcyatigndsoafcet e wirdlek ess
signal ; a network-assigned set of OFDM synmbols of the wireless signal, a
net wor k- assi Bri&a" %Wm%g“%EMM\codes of the wireless signal; nodification of
a net wor k- assi gnegfift asiim for pRyRIg adctwoglesack RGickOidn apRlcicgat i on or third
party application linked with the network; a network connectivity period; a
set of proceSYHYPUHSALPRaPR3fatyshandyi 1 el ess apparat us or second wirel ess node:

or nmenory st or age, sparendfuld BeinMaligh€asaARRabdrsthts S (REFRAGs WhpLit@ss node,
or a conbination thereof. 23. An apparatus that facilitates sharing

resour ces i nURPTVIDREIREEC REVRBRIVIECErPEHsig: neans for enploying a wired or

wirel ess communi %ir@ﬁmhﬁﬁe%R@&ﬁm@%&ﬂ@h{bf%é&ﬁg WREK S RhilcGeppfgYest from a
wi rel ess commruni cati on apparatus; means for enpl oying one or nore data

processors tgharqaresgpicy witarpr gMpLANS a eboweetiated by of dismeatewrdpsssedappar at us
upon obtaining the network service request; and neans for enpl oying the
data processor(s) to update the amount of credits when the wirel ess
appar at us sha¥es Acempuenneesran phodugrcomppbiogs a resource shared by, a

di sparate mﬁreIeQ%nﬁgggh%ﬂaléﬁm$§ﬁ§&m§€§m>rocessor configured to facilitate
sharing resources 1n a mﬁréiess network, Conprising: a first nodule for

obt ai ni ng a net wor frstser oficodesrfegquaestg 4 camuzer v oledie 8 ScteorienicatquEst
apparat us; aﬂgm a wireless communication apparatus; and
a second set of codes for causing the computer to initialize an amount of credits
for the wireless apparatus upon obtaining the network service request; and
a third set of codes for causing the computer to update the amount of credits
when the wireless apparatus shares a resource with, or employs a resource shared by, a

disparate wireless node.

26. A method for cooperative communication in a wireless communication
environment, comprising;:
employing a wireless interface of a wireless access terminal (AT) to send or
receive wireless communications; and
employing a set of data processors to implement rules for resource sharing with
a disparate wireless communication device, the rules causing the processor(s) to:
manage a request for obtaining or providing a wireless communication
resource from or to the wireless communication device, respectively;
facilitate revision of a data record of wireless sharing credits if shared

resources are expended as a result of the request.

27. The method of claim 26, further comprising submitting or authorizing the

request based on a status of the wireless sharing credits in the data record.



a second nodule for initializing an amount of credits for the wireless
appar at us upon obtaining the network service request; and a third nodul e

f or updatwogotdhess@snount of credits when the wirel ess apparatSe@9Isb@rEs a
resource with, or enploys a resource shared by, a disparate w rel ess node.
25. A conputer program product, conprising: conputer-readabl e nedi um
conprising: a first set of codes for cay;ing a conputer to obtain a network
service request froma wrel ess conmuni cati on apparatus; and a second set
of codes for causing the conputer to initialize an anount of credits for
the wirel ess apparatus upon obtaining the network service request; and a
third set of codes for causing the conputer to update the ampunt of credits

when t he mnr t ys, shares a resource th, or enploys a resource
shared by, %I s;gPd’E%h% #@138325’ e C%prlsﬂlgr?émar&?n? 8£ cooperative

comlrruni cati on [ nlﬁltlwlrﬂhﬁgﬁ&;‘re(ﬁﬁﬁfﬁ%hﬁiltﬁ@tilb?:ﬂle%l/dlés@acﬁfﬁﬂﬂhnlcﬁ@ﬁ’ﬂlé‘h?d;a\_?_? 4
enploying a wireless interface of a wreless access ternina to sen
or recejve V\ﬁ“rb&“é‘ggthfé?ﬂ?ﬁﬁlﬁa‘ﬁlﬁ@ﬁgy the iyl &%E? BYFIRY SBAECrStS eeeH!Ser ocessor s
to inpl ement (hkddh&8 abGlinty @SOUr ce sharlng with a disparate mnreless

communi cation device, the rules causing the processor(s) manage a
request for obt ai WIHES BFhYIZBUIHRTIEDEISYHR @f tb‘*s%e%fiﬁh’r?ﬂm"éléﬁlqsﬁﬁhaflé% gi5fie from

or to the W £al 85Sc&QMMARISId fRoReVi ce, respectively; facilitate revision
of a data record of wireless sharing credits if shared resources are

expended as a result of the request. 27. The nethod of claim 26, further

conprising s n1tfﬂ R 1, Q ‘{ﬁﬂﬁﬁﬁﬁ¥gﬂf @ Ad us of the
Wi rel ess sha%png cre |tthd C?E 6 al'?%rrec% | he b %E(ﬁlltl aim 27,
further conppéveirmgoessor exodds, @memmwﬂ%aumhwmeng mh@pméqmgsprmﬁmmmmtiated by
t he mnrelessggﬁﬁgﬁqhggﬁ&gg MhﬁﬁmKBr% vhpitting the request if initiated

by the AT, Wreless's credits exceeds a threshold anount; or
denyi ng aut hori zation or subn155|on of the request if the wireless sharing

credits fail 30. to ﬁl)écn?glg d or} clalnrl1 58 Sl%l?her comprlslrJ{g employing the wireless interface to

convey a resource available for sharing by the wireless communication device.

31. The method of claim 26, further comprising employing the wireless interface to

request resources available for borrowing by the AT.

32. The method of claim 26, wherein facilitating revision of the data record further
comprises at least one of:
increasing an amount of the wireless sharing credits if the wireless
communication device expends the wireless resource provided by the AT; or
decreasing an amount of the wireless sharing credits if the AT expends the

wireless resource provided by the wireless communication device.

33. The method of claim 26, wherein facilitating revision of the data record further
comprises submitting to a wireless network a confirmation of consumed resources

provided by or utilized by the AT.

34. The method of claim 26, wherein managing the request further comprises

checking a user-authorization flag.



29. The nethod of claim 26, further conprising enploying channel bandw dt h,
power, processor cycles, connectivity, a license, storage, an input feature
or an outwotodeEsasne as the wirel ess comruni cati on resoRrCTAIS280/036ie net hod
of claim 26, further conprising enploying the wireless interface to convey
a resource available for sharing by the wirel ess communi cati on device. 31.
The nmethod of claim 26, further conprish&g enpl oying the wireless interface
to request resources available for borromﬁng by the AT. 32. The nethod of
claim 26, wh faC|I|t t visiaon o data record f

conpri ses at 5 { east°ghgh O%Ci H'g;’ é’efgmheé C%\Iﬂprésﬁ%ﬁ]towgllg %rﬁ%nymgraerle%léegt %arl ng
credits if tfb@oWefs&h@ﬂf@n@@mlofmammmutﬂemanen éxpends the wirel ess resource
provi ded by the AT; or decreasing an anount of the wireless sharing credits
if the AT expends the wirel ess resource provided by the wirel ess

comuni cat i ope.deviteanetisdl of Chem 18t hiiEkr 0dmpisai gondfoyiviae &irblefsastetthdead i ng
revision of the data record further conprises, subnlttln %g ﬁpmﬁreless
netior k. a coBtEisH IoF PRI a06% PSR AR B T fi'§ zed by the

AT. 34. The gmiiRadohinéd Rirfipdfe tdMAE hEIWOKRAAD rB@icithe request further
conprises checking a user-authorization flag.35. The nmethod of claim 34,

further conprising allow ng or denying a request for resources based on a

status of the; useky Qﬁﬂaﬁ%'oﬁ%&@ﬁhaf%vﬁ%ss%@mmmf%at%teﬁl%&ﬁen{:k@rhﬂﬁs%@g further
conprising enploying the wireless interface to submt a request for network

servi ces, wher ei ra wifclpssicommuniggrpnnrteidiceiprteanygistingtes ricpiyingratplass dits obt ai ned
In response to thﬁlé&?tto‘f’@ﬁhaﬁl%"céfs's&e}‘o{ ﬁg#p?1%W1l%Kess c%%ﬁﬂlﬁ)ﬁ%éﬁél nafperable in a

W rel ess conmruni cati on envi ronnent Sl n'g‘: a wreless onmmuni cati on
interface for tradnaiing npdplothatieitiefeyi reguest roaltidigsa thaduace dmmms one data

processor fog, n?lﬂl?lllya%lolngp\%auﬁl @sq%m%%m@egt% h{?l”zesa'r%ﬁicé of [didafpdul e

that initiates a reque Ize aresource of a re es cofmini cati on
appar atus, or obtanadatwnmeguigbat failusted fraking of es«nmceseoruhmb&her @pypdedat us; and
a nedi ation uI e tQat facilitates tracking of resources consuned or

provi ded by eﬁ%pﬁéar%t us. 38. The apparatus of claim 37, wherein the

medi ati on nodul e establishes a data

38. The apparatus of claim 37, wherein the mediation module establishes a data

record stored in memory to track the resources consumed or provided by the apparatus.

39. The apparatus of claim 37, wherein the mediation module increases or decreases

an amount of shared mobile-minutes based on consumption of a shared resource.

40. The apparatus of claim 39, where the mediation module at least one of:
increases a number of shared mobile-minutes associated with the apparatus if the
apparatus provides the resource consumed by the wireless communication apparatus; or
decreases the number of shared mobile-minutes if the apparatus consumes the

resource provided by the wireless communication apparatus.

41. The apparatus of claim 37, further comprising a decision module that approves a

request to share the resource of the apparatus based on a status of a user-sharing flag.

42. The apparatus of claim 37, further comprising an access module that submits a
request to utilize the resource of the wireless communication apparatus based on a

resource demand of a service compared with available resources of the apparatus.



record stored in nenory to track the resources consunmed or provided by the
apparatus. 39. The apparatus of claim 37, wherein the nediati on nodul e

i ncr easeswono@esg@sases an anount of shared nobil e- m nut @SThEB3@®d/066322
consunption of a shared resource. 40. The apparatus of claim 39, where the
medi ati on nodul e at | east one of: increases a nunber of shared

nobi | e-m nutes associated wth the appagat us if the apparatus provides the
resource consumed by the wirel ess comruni cati on apparatus; or decreases the
nunber of shared nobile-mnutes if the apparatus consunes the resource
provi ded by the wi rel ess conmuni cation apparatus. 41. The apparatus of
clai m 37, fual herTieapparatas ofrlAmBECcwhdren thtadedse mbhit capipfoay @dnassioagiest t o
share the resource of the apparatus. based on a status of a user-sharing
flag. 42. Th@eé‘iﬂbﬁﬁlﬁflﬁéta&‘? °E$ﬁﬁeﬁf}§?ng?'ﬁ$'t her conprising an access nodul e
that submits a request to utilize the resource of the wreless

communi cati on apparatus based on_a rﬁsource-denand-of a servic% conpar ed

with avail abft reStiPREaULet daim S piipercquprEng siraowins sodply thabsubgyityity, 37,

wherein the aGaRs&k JRABERI0EONFHSIr&RToHUREH B e ApSHrath\& pr&GMAToHr ON a status
of a user-sharing flag. 44. The_ apparatus of claim 37, further conprising a

reporting noSRIFEIRtPADYRAAPPREUS §) CONHBEHEHMtheLopRI R YE VSl eShomMyEEdigh-ces
consuned by the apparatus or provided for consunption by the apparatus in
conjunction wth cooperative wireless communi cation. 45. The apparatus of

cl ai m 37, fufiherThegnparatys plelamddsithereomarisaetreoneurerptitiageneiamogdule| east one
of : obtains g.fre3QWGe.pf the wirel ess comuni cation apparatus available
for consunption by the apparatus; or identifies a resource of the apparatus
avai |l abl e for contavptd respulyy of He wiictes$ emsmeoeatton brratdtwrvabkrfat us. 46. The

appar at us of Coqllsﬁh;jé}]soﬁgzeﬂﬁeua[&% el GQMPrising a peer-to-peer comunication

nodul e that énp a exchange to obtain the resource of the

Wi rel ess communi cidtritifins appanrat afshcapai@b bailblde faensumptiooby, thd WirclEke
apparatus of claim Iti?h whertei n the resource of the apparatus or resource of
the wirel ess“COMLHA lgafl?pgﬁalgppar atus conprises a channel bandw dth,

i ncrease or reduction in transmt power, a nunber of processor cycles, a

net wor Kk connﬁzfﬁtivjfty, an a Ili.ce}‘ti n, or ser.vice Ii(t:ense, am)untt. of data
storage, an Thput qzeélapﬂ? us gfclaimas, uﬁmrcomprlsmgapeer— o-peer communication

module that employs peer data exchange to obtain the resource of the wireless

communication apparatus available for consumption.

47.  The apparatus of claim 37, wherein the resource of the apparatus or resource of
the wireless communication apparatus comprises a channel bandwidth, increase or
reduction in transmit power, a number of processor cycles, a network connectivity, an
application or service license, amount of data storage, an input feature or an output

feature.

48. An apparatus for cooperative communication in a wireless communication
environment, comprising:

means for employing a wireless interface of a wireless AT to send or receive
wireless communications;

means for employing a set of data processors to manage a request for sharing a
wireless communication resource between the apparatus and a wireless communication

device; and



feature. 48. An apparatus for cooperative communication in a wreless
communi cation environnent, conprising: neans for enploying a wirel ess

i nt er f acewofo@/1805el ess AT to send or receive wrel ess eOFUSRIOABIIONS;
means for enploying a set of data processors to manage a request for
sharing a w rel ess conmuni cati on resource between the apparatus and a

W rel ess comuni cati on devi ce; andmeans4§ or facilitating revision of a data
record of wireless sharing credits if shared resources are expended as a
result of the request 39.1.t,6t\t | east one, processor . clonfié ur ed ftor
cooperative commuRfRafqrdFilining rRiven decda et sRif PERETISN SeRTR et

conpri sing: ¢hafddrrsdourrecitt expehddd as e melalt of the egetsees W rel ess conmuni cati ons;
a second nodul e that nmanages a request for obtaining or providing a

Wi rel ess comuni cation resource fromor to the wireless communi cation
device, respectively; and a third nodule that facilitates revision of a
data record of wireless sharing credits if shared resources are expended as
a result of the request. 50. A conputer program product, conprising: a
conput er - r eag@bl eaiegi 648 précRERRF EchifidGred forfcbéetatis € boRhusiofes if Owirslaldsi ng a
conputer to send or receive wreless communi cations; a second set of codes
for causi ng fHEMEHEAYAR 8RVIOBMARINGPIANEequest for sharing a wirel ess
conmmuni cati on r esPHKCRoREL WRREdsRE r& ATRULRlles@ B AutdRheSS comuni cation
device; and a third set of codes for causing the conputer to facilitate
revision of a dataeeaddanraiiuisithaiimaapgos ¢ resmaytiferpbeainoel erorovidisgaparglessesour ces

are ex pendedccﬂﬁmﬁliéa%%h' l“etsmﬂge fr&ﬁ of RAMES Freless communication device, respectively;

and
a third module that facilitates revision of a data record of wireless sharing credits

if shared resources are expended as a result of the request.

50. A computer program product, comprising:

a computer-readable medium, comprising:

a first set of codes for causing a computer to send or receive wireless
communications;

a second set of codes for causing the computer to manage a request for sharing a
wireless communication resource between the computer and a wireless communication
device; and

a third set of codes for causing the computer to facilitate revision of a data
record of wireless sharing credits if shared resources are expended as a result of the

request.



