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A W RELESS PEER- TO- PEER NETWORK BACKGROUND Fi el d [ 0001] The present

di sclosure relates generally to wireless comuni cations within
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infrastructure assisted discovery procedures in peer-to-peer wreless
net wor ks. Background [0002] Peer-to-peer ¢"P2P") networks are commonly
used for connecting nodes via adhoc connections. These networks
differ fromthe traditional client-server nodel where comunications
are usually with a central server. A peer-to-peer network nay consi st
solely of peer nodes that communicate directly wth one anot her or
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a small number of servers to provide various services to the nodes in the network.
These networks are useful for efficiently sharing files, media streaming, telephony, real-
time data applications, and other communications.

[0003] In peer-to-peer networks supporting mobile nodes, various discovery and
acquisition procedures are employed as the nodes move throughout the coverage region
of the network. The process of discovering nodes in the network generally begins with
the broadcast of a discovery signal. If a node detects a discovery signal from another
node, it may initiate an acquisition procedure to set up a communication session using
paging and access mechanisms defined by the network.

[0004] In order to conserve battery power, nodes typically do not continuously
broadcast a discovery signal. Instead, the node remains in a low power state, or sleep
mode, most of the time and wakes up periodically to broadcast a discovery signal. This
procedure has been moderately successful in reducing power consumption for a node in
a non-communicative state. However, there still may be times where the node is
consuming excess power. By way of example, a node that periodically broadcasts a
discovery signal when it is out of the coverage region of the network is unnecessarily

consuming power. Accordingly, there is a need in the art to improve the way discovery
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net wor ks. These inprovenents should be applicable to other networks
as well. SUVMARY [0005]In an aspect of the disclosure, an apparatus
for w rel es®0ocostandtecat i ons i ncl udes a processi ng syst ercrwstiosogiens
to a processing systemconfigured to supgort di scovery for a renote
node. [0006]1n another aspect of the dis€losure, an apparatus for
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i ncl udes a processing systemconfigured to use a renote node for
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node. discovery for a remote node.
[0006] In another aspect of the disclosure, an apparatus for wireless communications

includes a processing system configured to use a remote node for discovery.

[0007] In yet another aspect of the disclosure, a method for wireless communications
from an apparatus includes supporting discovery for a remote node.

[0008) In a further aspect of the disclosure, a method for wireless communications
includes a processing system configured to use a remote node for discovery.

[0009] In yet a further aspect of the disclosure, an apparatus for wireless
communications includes means for connecting to a remote node, and means for
supporting discovery for the remote node.

[0010] In another aspect of the disclosure, an apparatus for wircless communications
includes means for connecting to a remote node, and means for using the remote node
for discovery.

[0011] In yet another aspect of the disclosure, an access point includes a wireless
interface configured to support a backhaul connection for an access terminal, and a
processing system configured to support the wireless interface, the processing system
being further configured to support discovery for the access terminal.

[0012] In a further aspect of the disclosure, an access terminal includes a processing
system configured to use an access point for discovery, and a user interface supported
by the processing system.

[0013} In yet a further aspect of the disclosure, a computer-program product for
communication includes a machine-readable medium comprising instructions
executable by a processing system to support discovery for a remote node.

[0014] In another aspect of the disclosure, a computer-program product for
communication includes a machine-readable medium comprising instructions

executable by a processing system to use a remote node for discovery.



[ 0010] I n anot her aspect of the disclosure, an apparatus for wreless
comuni cations includes neans for connecting to a renote node, and
means for using the renote node for discovery. [0011] I n yet another
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i nterface configured to support a backhaul connection for an access
terminal, and a processing systemconfigéred to support the wireless
I nterface, the processing systembeing further configured to support
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di scl osure, an access term nal includes a processing system
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OF THE DRAW T 015] Vari ous aspects of a communi cations system are

i 11 ustradoer by wapIdf2 Bxaogiceptual diagram illustrating another example of a peer-to-peer
wircless network;

[0018] FIG. 3 is a conceptual diagram illustrating yet another example of a peer-to-peer
wireless network;

[0019] FIG. 4 is a conceptual diagram illustrating an example of a call flow for a node
assisting another node with discovery in a peer-to-peer wireless network;

[0020} FIG. 5 is a timing diagram illustrating an example of a discovery procedure that
may be implemented by a node;

[0021] FIG. 6 is a conceptual diagram illustrating an exampie of a peer-to-peer wireless
network supporting infrastructure assisted discovery;

[0022] FIG. 7 is a state diagram illustrating an example of a discovery procedure
implemented by a node a peer-to-peer wireless network;

[0023] FIG. 8 is a block diagram illustrating an example of the functionality of a node;
and

[0024] FIG. 9A is a block diagram illustrating an example of the functionality of a
processing system; and

[0025] FIG. 9B is a block diagram illustrating another example of the functionality of a
processing system.

[0026] In accordance with common practice, the various features illustrated in the
drawings are intended as a description of various aspects of networks and network-
related entities and is not intended to represent the only aspects within the scope of the
claims. The drawings may include specific details for the purpose of providing a
thorough understanding of a network or network-related entity, however, various
aspects of the described networks and network-related entities may be implemented

without these specific details. In some instances, well-known structures and



and not by way of limtation, in the acconpanying draw ngs, where

| i ke reference nunerals nmay be used to denote |ike features

t hroughout the specification and drawi ngs, wherein: [0016]FIG 1 is a
concept ual wip a@p/amsiol | ustrati ng an exanpl e of a peer-toppeek004/6272SS
network; [0017]FIG 2 is a conceptual diagramillustrating another
exanpl e of a peer-to-peer wreless netwofk; [0018]FIG 3 is a
conceptual diagramillustrating yet anot her exanpl e of a peer-to-peer
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forms and that any spemﬁc structure, function, or both being disclosed herein is merely
representative. Based on the teachings herein one skilled in the art should appreciate
that an aspect disclosed herein may be implemented independently of any other aspects
and that two or more of these aspects may be combined in various ways. For example,
an apparatus may be implemented or a method may be practiced using any number of
the aspects set forth herein. In addition, such an apparatus may be implemented or such
a method may be practiced using other structure, functionality, or structure and
functionality in addition to or other than one or more of the aspects set forth herein. An
aspect of any apparatus or method described throughout this disclosure may include a
single element of any claim and/or any combination of elements in one or more claims.

[0028] In the following detailed description, various aspects of one or more methods
and apparatuses will be described in the context of peer-to-peer wircless networks.
However, as those skilled in the art will readily appreciate, the various aspects presented
throughout this disclosure may bc cxtended to a broad array of networks and
communication protocols. Accordingly, any reference to a peer-to-peer wireless
network is intended only to illustrate various aspects of a network, with the
understanding that such aspects have a wide range of applications.

[0029] FIG. 1 is a conceptual diagram illustrating an example of a peer-to-peer wireless
network., The network 100 is shown with a number of nodes 102, each which may be
configured in various fashions. By way of example, a node 102 may be configured as a
laptop computer, a mobile telephone, a personal digital assistant (PDA), a digital audio
player, a game console, a digital camera, a digital camcorder, a multimedia device, or
any other suitable device capable of supporting a peer-to-peer connection with other
nodes 102 in the network 100. The node 102 may be referred to by those skilled in the
art as an access terminal, handset, wireless communications device, user terminal, user
equipment, mobile station, mobile unit, subscriber unit, subscriber station, mobile radio,

radio telephone, wireless station, wireless device, or some other terminology. The



i npl emented by a node a peer-to-peer wireless network; [0023]FIG 8
Is a block diagramillustrating an exanple of the functionality of a
node; and [0024]FIG 9A is a block diagramillustrating an exanpl e of

the functi en@bdobys29do a processing system and [0025] FI GpcPBsods/dbazrr
bl ock diagramillustrating another exanple of the functionality of a

processi ng system [0026]In accordance wbth common practice, the
various features illustrated in the drawings are intended as a
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throughout t glte%ngéhgtgé r?c?d%rs eln t[gg-ll;'?\tle# (El[s)e %Etsa(?sql‘oq{eldgfyom one node to another until the
data reaches its destination. Since the nodes are free to move throughout the coverage
region, the wircless topology may change rapidly. Consequently, the peer-to-peer
network is dynamically reconfigurable to maintain the connection as the nodes move
throughout the coverage region,

[0031] FIG. 2 is a conceptual diagram illustrating another example of a peer-to-pecr
wireless network. In this example, the network 200 includes several infrastructure
nodes 204, which are shown as fixed-site transceiver stations but may be implemented
as mobile nodes in other configurations. An infrastructure node 204 may be referred to
by those skilled in the art as an access point, relay point, NodeB, radio network
controller (RNC), eNodeB, base station controller (BSC), base transceiver station
(BTS), base station (BS), transceiver function (TF), radio router, radio transceiver, basic
service set (BSS), extended service set (ESS), radio base station (RBS), or some other
suitable terminology.

[0032] A node 202 may connect to an infrastructure node 204, or any other node in the
network 200, either directly or through one or more intermediate nodes. Like the
examples described earlier, the wireless topology is dynamically reconfigurable to
maintain the connection as the nodes 202 move throughout the coverage region and the
ioading on the infrastructure nodes 204 changes. In one configuration of the network
200, the infrastructure nodes 204 may be distributed throughout a wireless wide area
network (WWAN), such as might be the case in a network employing Wi-Max,
Evolution-Data Optimized (EV-DO), Ultra Mobile Broadband (UMB), or some other
suitable wireless standard. In another configuration of the network 200, the
infrastructure nodes 204 may be distributed throughout a wireless local area network
(WLAN) in a home, office building, airport, hotel, coffee shop, or other suitable private
or public locale. In this example, an infrastructure node 204 may be used as an access

point to a WLAN, such as and by way of example, a Wi-Fi network.



[ 0027] Vari ous aspects of one or nore nethods and apparatuses are
descri bed below. It should be apparent that the teachings herein my
be embodied in a wide variety of forms and that any specific
structure, woapbiee or both being disclosed herein is ﬁ@f,gg%w%uﬂ
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discovery signal from its peers. A discovery signal received by the node from a peer
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mechani fd&ﬁa y be ﬁeeg)lig\?rhfgoé’xgqm% eemelq} ge use%uqo%%%vghr?o e %gll%rsreé Icg e;v?: battery
power during the discovery procedure by using an infrastructure node to broadcast its

discovery signal and/or detect discovery signals from peers. Referring to FIG. 4, the



may include a nessage that contains one or nore attributes of the
peer (e.g., a peer identifier). The node may then conpare the nessage
to alist of peers stored in nenory to determ ne whether the peer

bel ongs towdeaebhnesd set of nodes. If the node determ nesriBahsbdier
peer is contained in the list, the node nay attenpt to connect to the
peer. [0037] The node may al so utilize a8di scovery procedure to
support a peer connection with a specific type of peer where the
dentity of L0R MSChu iR an it nbBE nfe%%?gﬂ%efapexcéog nal
wel | suited for a node that wi shes to connect to & n a speC|

gr oup, mhichbmm@mwt%@nﬁheuﬁhm@wmhemwécn@dﬁwsebksnbwdwﬂ §@mmnhe$eﬂnkde
gam ng, dati this gas a|n| 0
or ore att ri R es BF iy gl WOhG 37 eRe IR IR G  ByRe
may be i ncl ucpdbilities bliéthdhﬁﬁﬁa\‘dﬁétyresndjﬂask; she w89 aglowbs04t Mae Fb@ahead channel

Alternatively, a network-related. entity such as server may provide
assi stance dieY Ry vm%ae@ma%no@@laﬁwg wigeir e BRI YGUF 00D RUPRORS

node may pro¥iséfed BESRAHE droamtRenves. WMsGhidd HeUR@asthiciird Q6ad 's@;gborts
and the various attributes relating to the group association.

peer may det @iFPAVAR, Fhesnode euyi OANIES inge aEtstbctpgsiode B irme@ylgtaéms to the
(GPS), thr 0“91%9:&11%: ﬂQﬂjeeﬁ)rttﬁﬂ Opto %ﬁs SHOWH e%[ gr%vt/ QL€)60rT gxm%%é%ct&{ehﬁ;de
nmeans. The server, In resp onse 10 thi's mess send 1 nformation
to the node mhychwo@bﬂﬁhhnesunegnmya$éﬁm&}suppmmmn&gImh@mngMpﬂmzmcmﬁ
associ ation |de i t he no Prefer t he di scov

o ocedur e 1 sEUBh AR RS BinERRF wrthh ERii ovelS iR ER s shay
groups si nul tizneousdffic {haRRB]thatdgpomersy tphOxCHoH eﬁ‘dﬁﬁYch@J;&@r b@de to the
utilized that .all ows a $§de to connect with any ot her peer

restricted aS¥@¥tIroRCHEGaIsheHehY Frowvi R tiirs aﬁ?@e@am&g mqlm@ i ey of
listens for gisfRyer YobdlgN@igue hddetinenitRAG: d6he oty @d&hﬁ&ox%& Rilc QR
froma peer, it may attenpt to establish a connection with i

[0039] I n at (eskudgrdisbosPhy icaticthipefand/opaay othsr pﬁ@rﬂnm@m@ﬁks refpvant to
ot her suitable cg,g wor k arrangenment, a node nmay use another node to
assist it w tlh covery. An exanple will now be presented with

ref eren@@4tlo Fl G Odge thisi ml’ormhhcmstsrracem&dat}re:aihﬁaa‘tﬁuowd)mdmay hasst fedesie

In this exa , anlnfr de, i s _assi st anot her node
wth d scoveryR dipRsnle Sh R ol a7y FutPeRRE bRl of RS Phe iR place
appr eci at e, frlagi WY | By Sy 0siCeatrpled @acifib@tichuie hbdeSmex drRLesiTay cbﬁ‘:overy
extended to any r}ode assi st i ng %ny ot her node in the peer-to-p

wirel ess net 98P 94 thhnefesrd e ipde fr@amﬁm@mélﬁqeaﬁﬁfﬁgsce&%wegaiﬁﬁymr%her
useful when gofodendgsi E&SnplD (EOAREENEy %Ert ﬁEMd@%ﬁnﬂ%'lH&c&ﬂ% thdt the
di scovery procedure by using an infrastructure node to broadcast its
di scovery si ghabtrughis eedelé eseisting eovaseywish disedveryf fagn breeettng a bit in the
Referring to 8/
first att errp%{éc{ggryd I?:Jc?)\eloé?a%g%sg%g% %ilt%?%c Cﬁrygqﬁ%gjo Qgtggéggedﬁntggg‘gde may
ref erence sigmadlcakir gadeas tisfavern sigrali aifdr alstw ulst Urfestinadhae avds hovﬁntdmyfor
arrow 402. ce the node di scovers the infrastructure node,, i
Tyt hen- dectdE AN SUERHEHR PEHn VDGR FTARCE FAY 06 PP A& T s
i nfrastruct ume inRoauasreSTAvBolybrédde i Hhediscdey gwvel ieale shrngllisfay for
provi de varlgus i nformatj on i ncludi ng whether the infrastructure node
supports dis BV e SIFAM PCEE: anot her node. Assumi ng the
i nfrast fgggijur e noge,LRPEAL éo;ﬂi'gﬁ&%ﬁb‘i’a p%&eto%grené?@é{rkc%rlﬁﬁstﬁl&ufeh&de
|nfrastructure node by requesthgmgccess to the infrastructure nod
for that purpesessasconbvinpdsioraed m@wemfnethﬁ mbdas By wey @f examnde tlmgode
respond with 4
he’ access or af pRAFERP 1R ANhaA9 SARNBANoAhE MO it A SERANE ke may
reverse | i nkbtopddakt mecdilacmvaly (1gnada at cghdrriafidsi c Shhiéamyelthd heade mapamtetns faa
transn155|ondfron1the ?§ node to ql lﬂff%ﬁ% ture. node F
1scovery signal from peers some of the time and the m astructure node may 1sten Tor
discovery signals from peers at other times. Various configurations may be deployed

where any combination of infrastructure assisted discovery procedures discussed thus



wi th di scovery as shown by bl ock 412. The manner in which this

assi stance takes place may vary. By way of exanple, the
infrastructure node may broadcast the discovery signal for the node
and the noggy 5y4208 1ts own, listen for discovery signpbgukiopdnsaiher
nodes. In this exanple, the discovery may include information
indicating that the infrastructure node s assisting the node with

di scovery (e.g., by setting a bit in the discovery signal broadcast
by the infragfruct %Hasﬂmgggrem%t SoRALLNE Yo thd GrtnRdR tﬁgyd-?a&%@ﬁeﬁﬁ&y be
its own discovery signal and allow the infrastructure node to l'isten
for di scoverynpéngnddds By way peerasipld/tel imirtrastviestodn owryragadosst fhealiscdeaty
to the node en the jnfrastructue,.nod ot h_broadcasts..th

di scovery si gﬁ‘éﬁ‘ hglr% tb%ées o“&é’%étﬁﬁ% ilgs}?nelﬁ ??rorlscﬁ?mé over 58 léisgﬁtalfeéw ‘f?ernotrtrl]e
peers. 10042ddde aad idfessictanacdoMThigmaabe ostatié canditiarthit ds Hpttationtspafic,
the infrastructure naogde may assune only ortion of the discovery.
for the node® ?égﬁnwaygassr m@&ﬁﬁ@&@%@fﬁ@ R b fantias on el Sosviary
signal some gfd Lher thaBrsandst B dxfbRSHI Ukd Udter nadeinmymbheadeas! whe
di scovery signal at other tines. Simlarly, the node may |isten for
di scovery si beadcastingrdijrouery sigppls anfbohplé of iheenoggdmen datrripleeaen ragpangibality
node may | i sgem .4l @E@/-' r h i .
Vari ous conflfogulrS at {“8n2%§3§§ es%lé%f‘g{?@dﬁ %@egnicﬁg%%ﬁa?%%rxgﬁdmons’ 4
i nfrastruct uchangsiiletdag o the oviastyugure oedbure®r shirscotbgedasbhus
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ski | | edﬁgﬁﬂt he art fr %I}nl?%?séu%tflléecfl%%euB%g,msrrﬁVl%l gi%ﬁﬁéwﬂ%a‘{i&s@f’%’ RE
of ex?n% 'ei tzah'ﬁmi; nﬁéoasﬁismsbmrwyeb@?d@wyay W{ﬁ&dﬁ?ﬁl’sm’iﬁﬁﬁ'e Cﬂoﬂé(mei_hynitcir the
si gna ile the respansibili or listening for discovery signals
is split be_t\’)(/_é%fﬁa'{"ﬂﬁ Oﬁ&&en%ﬁd_ PRt U O v hbadnraphipguirglpdp o tgrminate
static condi §ik@ely e bdhBIrRPM SRk IRERdel By WaY oRlekSRNALHMNRE Yout HB¥e
be dynami cal |y reconfi gurabl e dependi ng on channel conditions and

ot her fact or&ovemge sppienahibe dnfsfstrueiure| ngde.efdn at lgastjonf carfiguriionred appsdeto-
whi | e broadc [ | wotind - : 0 at

t ake on respgﬁsingﬁoﬁ’jﬁ?g@a i st egi%hge ?‘%u@aﬁib?%&gn% a%?‘g"r@ gfP[rO(E)(%}ipl){la'erT‘sFlE
due to a changer is nestinad nedry cordi keepabye agehsmrgeeived blyolxdinfrgstortutrdisode as
infrastructure naode, or r saome other reason. .10043].0nce an o
i v ast ruct B Roe R M8 S IE ePHEBER R Mt SRR D g kgep-ative
various nechgpigdo mayfybeeenfrhayetrdyioddehat if Kas tréqieies! iefrRB0@uicOassisted

noni tor the whereabouts of the node. These geghani sr‘rﬁ all ow t he

i nfrastruct ufiENEde 15 FEPRINRFEIRF SEEVErY Bh % Digpdapieof MG TVIFRIA
the node, bygjuaNecQfsigedi B e f¥RY.EStrAlmiQlon! PR LIS HRIRIESILAR: Aldel(BE.,
infrastructure node. In at |east one configuration of a peer-topeer
net wor k, t heaqcpisingsthe indtragirectyr dedeveicrding pignals on gegonel dqonah, 4¢.);5ir sete
414. The ti j - ar i : | eep-al | '

received by t %11 r?%% (rﬁislis r huﬁ?%‘recéﬁ{nr%udﬁedaggnséaﬁlémﬁ d ng; éa%/a?tgﬁd]g?[’gl.m +(?1detr?1&|y§° 0
confi gur at i osigept heingadler tarpanisom dfshatisie beeecw kedpedipyealgnele. Thenetastraabure
notify the i nfc{?a tructure node,that (%.t still requires.i n{)rtastrﬂcture
assi sted di sRSUVETPS FHENEMR AT VahsTiREFY ! T RIS OFBIG @ Kep-apive
broadcast of sigi isatcdiides Gh@aoheslyciségnal s by the node, a

transm ssion directed to the | nfrastruct urg%node _accessi n? t he

i nfrast fA9%4lur e nolddhe swRETISE bF FHESEUGHE Fo H’tliSEﬂngn(egﬁgﬁﬁ]é‘FQ"e@‘t ggnpls fgem

sone other tyRes of vShANaf b RYdOn ARMFRALEAlct ABSvork Ot %%E}Srﬁﬁi‘f}ettﬁaﬁc}d%rdbon
life, the node may go to sleep during all or a portionh of the tine

bet ween keepdigtaverngi gaert Similpkly, ihafiplagstrreiteurade mydencsifio s nesls i pery of

t he node wt i i f i et i 0 - al i
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presented to the display showing the peer. The node may then establish a connection



with the peer, either directly, through the infrastructure node, or

t hrough one or nore internmedi ate nodes (i.e., a nulti-hop connection)
100451As those skilled in the art will readily appreciate, a node nmay
be confi gukasl dorifagport one or nore of the discovery ppesessnEcsazr
di scussed above. The node may al so be configured to support

addi ti onal discovery procedures, either lidnstead of or in addition to,
t he ones descri bed above, as well as other procedures such as paging,

transm ttingy,hy Ql?éjg&ﬁteiﬂﬂ@lséi?&ﬁ§ th{btugh 1 ORA8l ke BodeS of’;‘ﬂﬁ%@g[@lﬁa{g more

diagramillustrati an exanple I scovery procedure

i npl enent ed imer@:tedi@fdaodﬂsmthaslubbdmpprloanectlhle) node supports a series of
di scove i gnal s ar ent rio

di scovewy@l gnal Aé% gegﬁgé;a%% r‘%lg cas Femae an m%g 8‘8‘%85?{‘28
channel . Thes@pcﬂtehe oRyorkosttAd ﬂlsa)vpfye;&ﬂ‘éﬂdﬁre@ @EmﬁsSSd Elg)va H&elﬁddb mandem
nunber (PN), It| le re ti 0 t hereof, that. js known

priori, by aﬁ’?c d fQ,SUpR ﬁ‘%{l Egls‘f_‘iﬁ’ﬂyr%o‘ieﬂ‘émssle}té tmsﬁ‘@ldlof)ﬂ’sm@éﬁ“mn

or any porti Wtﬁe@k@@@scnﬁ&ﬁa%@@leasr{%ﬂ 2 &tfer d]ir§ée%ﬂre§ Qﬁchdds%ﬁi{%r ¥ansmitting
signals frompeers. If the node detects a i scovery signa roma

peer, a conn’ér@@‘ﬂcéﬁm@é‘;’ﬁg@‘ée@stabl i shed. In the case where the peer
associ a vm th f: 0

di scovep@gm gnal 0@@5%%&3& (ﬁ ra%r%t\glh?rgﬁr?ﬁ% d B8 g‘kfear&doqel&ﬂﬁoc&g%ra ﬂi%
t he node to deybe rmpignmth@tlne&rnctcb ésthmxambieathcnmfnnmppca‘ta msesdsﬁsicomry
The di scovery s E@Sabroaad tnode ,and; chronou or
asynchr onous’'® 'h‘%% ® ?erdecﬁ’ﬁ ﬁ%)}mg ytsi R’eélﬁ an §:°B‘éry§@’?? Y Rge
code di Vi Si opacket brofpdoastanee aScophivApy decnbdmgolmhelf [ BB Pidkyt eiayi®h@Mh a
mul tiple access (OFDVA),. or oth r swtabl chnol ogl es used to
support an aP¥am épmeémgﬁ BSCHfQ-BEE nug) é% 19F SRR gensfionsnthereof,

100471To conggf ¥&nbah!&p¥oROMELIl n&ﬁ@ i HeBHe it OIDuHRE & diRht pe?f%ﬂé 968 or
504 may be varied depending on the current operating node and/o

envi ronment . AByPARESN Biercek dhpnede miealge listen ovr Gcovery sgnabrftonp@mradéf the
504 may be i t

charged and %%ﬁ%geggcfm@ﬁ&vgl? Q-E%F:{(Bé%’a 'err ?g%&%ﬁswg‘ﬁ%m%?s%@giﬁ%} eI,n the
t he durati oncasé whves diel pcmr qsmcsamslswﬁlﬁ)&nmay %edimtméa&éﬂ; \itformdtioe in the

transm ssi on_ .power i.s % ecr eafggg bwhen the tr i ogleo r
is |ow 1004%‘? OVGI%’o%“déo f 1 ‘W& THREY (LT CARE ﬁ’édyd o to
sil ent peri odigecrnfide mythble te ho@ped hasednoitatine RRE6S. W[’Flfhkiﬁcd?@ﬁy Qignals

range. By exa the silent periods 504 nmay be relatively
| ong when th%wﬁ%—ag s amoé%glaf & %%hrfeﬁoruaﬁ@éswhrgﬂwspg@ww HEeEugTCY j0§

aut hori zed tQmE@éU&Uanﬁ%c%f M At udifle BodcSHiGRRARMEpIE REcesd t(ﬁﬁ‘MABe&‘tH?) éndl
504 may be decreased as the node nbves into radlo range w th one

more peer nodescaey figisian wakiple acedOFOMAB 29 PR 19872 I@M@eslusedﬁo
active sear C&;PJ@'aém fh&hAL kya&/ﬁ'glléésrtﬂgﬁ?(ﬁi‘?ﬁl}laﬁg Qé}g £ KNOW where its

peers are |oc atlvet0|t ore, I's primarily
appl i caiog7]t o i nfTasimsest baterppsivet td ddiaionwéthy sibitgleriods 304may trevaried

d bed t] ith FIG. 5 100491FI G 6 ept ual
G agram 111 WSR3 Ashave pe mopRardprenpiainiat, By ey oHoxiple, e

duration of the silent periods 504 may be increased when the battery in the peer node is
fully charged and decreased when the battery is low. As another example, the duration
of the silent periods 504 may be increased when the transmission power is high and
decreased when the transmission power is low.

[0048] In some configurations of a node, the duration of the silent periods 504 may be
changed based on the peers within radio range. By way of example, the silent periods
504 may be relatively long when the node is outside the radio range of any peers that it
is authorized to communicate with. In this example, the silent periods 504 may be

decreased as the node moves into radio range with one or more peer nodes to facilitate



net wor k 600 supporting infrastructure assisted discovery. In this
exanpl e, a node 602 registers with a discovery server 608. The

di scovery server 608 may be dependant on the type of services

requi red by hwonpe® 602. By way of exanple, a node 602psggkioisodarr
connection to a peer in a specific group to access |ocal services
such as gam ng, dating, shopping, etc., Iiay access a specific server
configured to support these services. Alternatively, a single server
may be used., - -t ter. | i WA n .
Dot i Te whi o TARP ekt (Rl B AR b Ro Ay xR pARIe focared
regi st ering wWative thé, awt therefdagds plioesy1appEcabbyosinfragtiuoturpasised oy
be i nplenmentggd. in,.: [ . of . e, the node 602 may
send a regi s‘?ﬁigbi%%ﬂ%ﬁggae ?5@0(1 lpk?én%%ér{c\)/newﬂggwwi ch includes its

| ocati of049si ng tHE. Baglecanchmod tdiapmant dhik@ativgthnicRathple of @ @b tto-peératircicss

nmessage, the seryer 608 may respond by sending a list of peers in the
vicinity of ‘E‘efswo%o@g %B‘?me{%@?ﬁgﬂgh’é@%sﬁ&% ‘iﬁfg?@ﬂt He t@%F’Qﬁé‘?ﬁ%Gandé 602
update its |icgisteaswRh bidcotdry Qdrvéd 603D ERHeHi¥BY Ay LA AUSIROHEy b 8RRAMP K
600. In at | east one configuration of a wirel ess peer-to-peer

networ k, t hethFfge ofasrvigessiedweed ydhe eadeRR2nBy may of exfsinte. paedstiireeking a
into or out i iRt : . i o_.Fl :

t he node my%ng%éggp\e{? glrp ?‘%/re1 f}g{) %;trll%te%l? eﬁ)t ac%%g?%%g%mée% SP(?“ %Ssgaﬁlé&’ idgﬁng’
radi o range shoppingngtcpanays atdest ai dpetific aatvien chafighred te oupponi thasce sawiicks.

In this node . nede s |.d_br oadcast i very. si gnal , onl en
it has a peeI?‘HE&Jir%gtlﬂ)t%gy’\g/isg1 %:.éte VRS 9? Pseﬁ'azn %8?5@&0%’}%&2@%\9%%%@%?3%&3’
i nfrastruct usead apsefiit edidi indodsBriye iypesufrsehiiabltae@ires ARt vA the
t he node noves Ighé) radio range with one or nore peers, it may begin
to actively ¥4 by decreasing the silent periods. Once the node

di scovefgs@ peer M@gfs@aﬁ‘c@nﬁ}@@éduw tahy b imPRNABE T WAGHRASE st MY way of
duration of the silent periods. Alternatively, the node nmay be

confi gured t@ampts dig 8odh 803 umayt A diegiviation [neassagpepithelseyal YO&f which
it discovers; i : > Onf '

node. may. ceang e AEREuoR, Sshd i HBlCs 1o MR A Rkl fifpee.
may be desi rédiblserventGBainm sdspordi lgcmnding aslisgofibedos onitie aitistysafithe abdd6dsy

| ong sil ent rio Q notify.the pe that it has not noved out of
radi o range. %%%383/%‘2’2%‘5@%%%%36@@7‘6@?% 1y é‘bﬁﬁo%'%fprﬁ 8" ShaRGR Moye
t he durati onthefughdie thé hembripeso. olis aff le@ynotle SERHRIMioR dMAlvirkRssHhREWL ey
signal may be fixe r variable. In the latter case, the silent
periods nmay HEE %ﬁiﬁbmeseéwpéﬁ PEE Bhcel T PEEE MAYE o 1 psof the
into radi o ragggywFthBnbite peer nodes. The silent periods may be
progressively shortened on a random basis, or alternatively, in

accor dal@&llwi t h RatprAwarto Fifel §ikmpede, mayrhasg partbishi lang silane pérends when it is
some ot her funghign, rin%gi%lféﬁ plerd BaflitSh %@ogiea%%w&nﬁw@&h.nqn s
exanpl e of a discovery procedure inplenented by a node In a

peer - t 0- peermpdle, éhe ssdnstontii kroadastha stismb ergafgnalesnlp vdichfiehent peer in its

periodicity f.or.broadcasting discovery,signals.. 100541In .this,. .
exanpl e, the R84 tﬁ% ﬁ?lhag l?qqr%ef (ﬁ?cgfggdfo‘?‘g&ﬁeﬂlfﬁémﬁ ?sassaﬁt%é idCcpyRYy is
vicinity. | ntrfliablesdranvailbble. d 820688 yhosegn@dlradis r&@8tvit@he or more peers, it
i nfrequently. The node . é eriodically send its |gcation to a server
via a regi stTaX ?ﬁﬁ“ﬁ’eascgga search by flecrqaging dhe leph geriods: @egsdhe prdlscdissavers

nmay be sent Dagd dofe tih@omReCwitA e tohdyyihBY iRMdAsP @R Surhtibnt (rfet_hgisﬁé:l‘ﬁ’i;)te)ﬁods.
If there are no peers in the vicinify, then the node renmains In'the
first state /égnatively, 8¢ noe meyherconfiicd tohacrseevier durpithanfithé sienbpreiods
more peers |y Bftertt QlsBiVeYe all @&rf‘fﬁdi@ﬁ LGS 1B BREIBHnALANSS Y pielE
t he frequency of the discovery signal 1s increase acti1vely searc
for the peerease broadcasting a discovery signal all together, but it may be desirable to maintain
discovery signal broadcasts separated by long silent periods to notify the peers that it

has not moved out of radio range.



100551Whil e the node is in the second state 704, it continues to
periodically register with the server. If a registration reply is
received fromthe server which indicates that there are no | onger any
peers in tRepYieshddsisy, the node returns to the first stapeuéRsncszrr
Conversely, if the node is able to discover all of the peers
identified in the registration reply frathe server, it enters into
a third state 706 where the frequency of the discovery signal is
reduced [}%]Ol'” d Oof: QhangRlif tﬂ@qu%m{aﬁ diogk blféﬁt @ind‘&]dﬁ' Od’i?(,r@ P§&fal to
|dent|f|ed|nasubsequ nt istration reply, "then the no etarns
to t he secondisgtvatyesigGyd may lm:(fg mded)ryvas@hh% hinkye flatter eatsi thg Sﬁlhlﬁ periods may
frequency of ouer r V. i.nst ead of

regi stering 1\?\%%% ﬁ‘ ﬂ%‘z‘ésses?v\ff r p]g?r:%d’ dr call eepﬁé%ﬁé‘g@? @"et{r) % Orange Wltth fae peer
informati on hadeb heTlmositent metiod &M@ﬂ:te pxbgltesﬁvq@eehomb@ros a)rraﬂdemvbmg, he
vicinity. 05(151][1FIG8 i s.a black |Ilstratinga}r}&§xa npl e of
the functi onﬁlf‘i PV, B AERFENTHEN G % PHB)“ (A SEPYTE TG R rS0me
is informati ¥@el finftdlaur € and broadly defines the functionality of
each block. Only the functionality pertinent to various concepts

di scl osé@¥5Her ei n WiG-17 beadéye disgemn tHurggdng R |a@picnot halisgpyerivnrecedure
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2009/ 142629Pdiffetd&m@&ﬁ&ﬁ;tZdr%rqaicmagﬁiseqvetsh@gm@de 800 i ncl udes at

| east t uncti 0 rel es terface 802 a

processi ailsyste?rfn%ﬁ ox rﬁé@’ﬂmﬁ\,\ée Wﬁ%?gi% r?tog“?hg%ém%efs ﬁrﬁy}nggwcmlty
configured am thid staxashieidisesveinaigngdiovintdest eedueatly.r ans mbdd nag palﬁﬁﬁicaﬂy
receiving functio The transmtiing function includes nodul ating
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functional blocks can provide other functionality that is not described herein. In this



processor, a digital signal processor (DSP), an application specific
integrated circuit (ASIC), a field programmable gate array (FPGA) or
ot her programmabl e | ogi c device, discrete gate or transistor |ogic,

di screte hgrslwasengenponents, el ectrical conponents, opbégkieosoesa7r
conponent s, nechani cal conponents, or any conbi nation thereof

desi gned to performthe functions descrilBed herein, and nay execute
codes or instructions that reside within the IC, outside of the IC

or both. A ggnehl tRUAESE0 HCARES $0kasiBYo RficAorlH sfoag; 9%&%& int@ ke 'gh2
the alternative, the general purpose processor

convent i onal ar@rm@@smg systgmt 0k | er, microcontroller, or st ate
B?CEZ)RSU i ﬁngfﬂﬁ?@{g%reﬁé@ﬁgﬁgﬁ%@ gﬁ’?gﬁ‘h"g{ﬁ"%‘% Iea%s%lsvelatha prowla bo(%ﬁ
M cropr ocessotransanifihgnad rdoyiviig fnm:tronpmhe easmiigingdoection iMdides modulating a

M Croprocessors in. c%ntj%unﬁjgl on. a DSP %{? or lﬁn}/ ot her. such
confi gur at i offIFOHED e &8&6%‘?8 ctipy dnalusiss dpmodylament SeTied o TeeRvss
or nore machife- TeRadabls MR 02 BLPROS };roﬁrmfetv\aasﬁ‘s SRR fuk@ohQNGeh as RF
Sof tware shal | be construed broadly to nmean instructions, prograns,
code, or anyfretsed @P%f‘éﬁlf%nP%al@%@ﬁﬁalcmvéﬁ@ﬂmﬁémﬁéraﬁdefféﬁlreééy testimation,
software, fi I qllyga‘;
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wave that encodes a data signal. Those sk inthe art

recogni ze hoWicHbe frapsniftipg| Hecitipg fgctieny b%alefw@@sscn@rfﬁquoto fupport
processing Sé’o%rﬁﬁﬁlcal}{gﬁseo%? one 128 2P BB 2 3RRE GoB, ﬂf%yprﬁ&gsgﬁglsgstemd&él may be
conput er - program product nay conprise a corrputer-read1 PE hedi-um or
machi ne- r eadainfigund th suppen discdsiniyr e ocheste nedcatihngothe :opet of 2 malee00f the
the aspects of the di n SR ects r ram
product may Sarsnre SRR R Rt SrDRE: B R st e poRPRAT PR IS
diagramil | umamtTh&gloﬂEI Se&mgl fan@fontad @nfadess teomalal, taycedd péin) rEEL B6int) Gr
system 804. In th s exa d}\ %P& in %%stem 804 1 ncl udes, a
modul 6 9024 THORGRIHRL ﬁtj’ﬂf ST ER Ttronar 4 kst leamoplaney rlude o
supporting disse q@fite f506. the ﬁb%fniﬁt@rf&@%é hBPALEE G d%ﬁ&y %?pm Qpdiker,
diagramillustrating another exanple of the functionalit

processi ng sHERPBOAnd/pranyhither sykabbi @tefﬁa%fhpﬁr @eblss b nepr é@/@i@@éﬁfﬁ gBsccess
includes a 28RGL

connect i ng 1o A emmie node ARd. Rerbdis GOdE T o (am (MR iflimied and
node for di SI@mzmdyby t!l@QﬁE]:s'Eh]g spstamS@émvd‘eE\&irélpﬂsiuphnk sompediondednttimed by
enabl e any PEL %?r@l e{]‘ e%% the art to practice the various aspects
descri bed her&in e@sallnléi VS difications to these aspects will be

readily appa{IDﬂxm] A &oﬂéﬂ@(ﬂl’:‘ﬂﬁkfﬂnbﬁdxsia@ adhh€cads hoinaNdludbea §8REKE tterface 802
principles d flned appl . to oth r .aspects. Thus, the

be
clainms are n IS PRy %fn@‘ nipg 3y éﬂ“aﬁ’gi PHBDeE 9 adireless gl E%p@nﬁctlons

but is to bewakcesdedrihald Hﬁd/orspewep&ﬁ)ﬂasmst&ntaswnhﬂatam%né %P%t?rg%lmk
clains, wherein reference to an elenent in the singular is not

i ntended t o §ABAPCHIOBNE saﬁﬁprbrhmba@iﬂ@ul uThee@é;nls persictliqaiiy bewirsd ar wifsless.
but rather "g0e.9lofBhipic, WYl &8s G &-@C@JS@%{W B agsaq}p@% WhSReidl ' o
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combination of both. By way of example, a processing system may be implemented

with one or more integrated circuits (1C). An IC may comprise a general purpose



16 Cains 1. An apparatus for w rel ess conmuni cations, conprising:

a processing systemconfigured to support wreless discovery for a
renote node by utilizing a dynamcally self-configurable wreless

t opol ogy t ovasmbsdzeishe renpote node in identifying anot hetTierntesssmade
that is available to communicate with the renote node via an ad hoc
wirel ess connection. 2. The apparatus of¢ claim 1 wherein the
processing systemis further configured to support the discovery by

broadcasti ng @c@L&é‘aﬁlQV BEival %i@ﬂlahrof:é%ﬂort (DBP) AP LSRR spedific iRgrated circuit
apparatus of claim 2 er eint di scovery signal conprises

i nformation {4xdCea fiflg Pregsgmmple apis cove (JFGAyprotherorperpmmabledegie detice,
for the renmopg.8RAGte oﬁlanzﬂfor AR cHe?e Qafrdﬁrll@cmnﬂjt%ﬁﬁsr %lé:l Sﬁcﬁi comyogents

processing systemis further configured to su cove
| i stening fooptecabccsnmemty mEdnalcal coBpomiérds, a:pmaya:bmbumﬁorctlmramf dlesigned to

wherein th th fi d tq notifying th
omote node PRTELenEatP PRtebet T nd CRULAORR el By kg’ e

anot her renoteeldamdfhm the IChadtsilhef the dOf @ bttt eA QaflergiqfinaRt ptResat May be a
anot her renote node. 6., The ap El?ratus q{e claim1l wherein the

processi ng sATERPEESSOry P EY ¢ FRAIY B e STGTRIUTITROSE PT9ESOR dnPYe R ta@y

node that themeReRAsShdBesSHS MdIRr,CARRRLA @ er, SHPRAL Al Sﬁogl%ﬁéésmg
for the renote node. 7. The apparatus of claim1l wherein the

processi ng s¥tcEmmay g ﬂ’ﬁelfnpé%ﬁ*ﬁm(@uiisea qombinagien \of eompwiingrdceiaes, org., a
fromthe rempaifads EAUBEoI% MeoRocle itk lBUERidHaEd L QukNg

di scovery for the renote node. e appar
t he processi mgresystapmciessofsun t:tbleuncmom friityareSP tave,2upmoothertsneh chnsﬁ(gomemy

by listening for d| sgover S|. naI h vi ng at .l.east one of the on
nore at ﬁmkﬁut es. ﬁ? Cof ap%glrcg gﬁ’ﬁ?‘fd\/%é’rméioﬁ He nggggquﬁﬁ
systemis f umktiero @q;*pfottgyofte»dretappﬁémithUSoft@azﬁlmﬂDbé céideruét 51%@&19&& nh@h
the renote node in response to a keep-alive sjignal fromthe rennte

node. 10. THETUHEED BB CRIRCHPY WHET Eroiropifenastiv ey ndiedystesiied to

conprises a id BBFwardNEmihekeinlddiBRam! 36898id hﬁﬁﬁ%ﬁ‘emdbs%riﬁﬁgﬁ Meouage, or
configured to stop su portln t he di scover or the renoie node |

the tinmer expihpiadsche¥laehane-readdbiemedinimay Wikydabtorage ietemited avifhy @chhfeior
remote node. Ly of Eﬁt @eoﬁ@rc%eu?uf?fd GAgcm I@Idé{mgg Ieél dbgehgle&?%?dy d1be! %nclude

Si gnal conprises a roadcas I scovery rom
node. storage external to a processor, such as a Random Access Memory (RAM), a flash

memory, a Read Only Memory (ROM), a Programmable Read-Only Memory (PROM),
an Erasable PROM (EPROM), registers, a hard disk, a removable disk, a CD-ROM, a
DVD, or any other suitable storage device. In addition, machine-readable media may
include a transmission line or a carrier wave that encodes a data signal. Those skilled in
the art will recognize how best to implement the described functionality for the
processing system. Moreover, in some aspects any suitable computer-program product
may comprise a computer-readable medium or machine-readable medium comprising
codes relating to one or more of the aspects of the disclosure. In some aspects a
computer program product may comprise packaging materials.

[0063] FIG. 9A is a block diagram illustrating an example of the functionality of a
processing system 804. In this example, the processing system 804 includes a module
902A for connecting to a remote node and a module 904A for supporting discovery for
the remote node.

[0064] FIG. 9B is a block diagram illustrating another example of the functionality of a

processing system 804. In this example, the processing system 804 includes a module



12. The apparatus of claim9 wherein the keep-alive signal conprises
a transm ssion directed to the apparatus. 13. An apparatus for

W rel ess communi cations, conpri sing: a processing system

conf i gur ed W@200%#12629r enot e node for w rel ess di scovery bgruesbsemniing
the renote node to utilize a dynam cally self-configurable wreless

t opol ogy to assist said apparatus in idedtifying another renote node
that is available to communicate with said apparatus via an ad hoc

Wi rel ess con9ea fodBonnedithg td BecrapP abéd Ul DhoddlQOMIBLRr WhSE Bichehbi® node for
processi ng sgstem is further configured to use the renote node for

di scovery by" &b ng the renote node to broadcast a di scovery si gnal
for theg@pnarat UsThe grevioldGestRnAL 'ﬂﬁov@cfedq{)%hm é-‘ﬁn fklltléliem the art to
processing systemis further configured to send ee -allve signa
to enabl e t hraptegphe vanels aspectoescnbed aseiby b’ad@lasmodiﬁ@tfdns ¢ thesey aspects
si gnal . f e roces
systemis fur'é11 ﬁbe Hé&nf Qg& i lﬂf ﬂ% g%gé@ur%ﬁgﬁat (} %er‘?c Bm%m@?ns mﬁd
ti me when t hecrpnocgdwi apghs:}ytstoehnﬂaspemst T&endhm@alhfselrd(aﬁpntaﬁde\deo bt Yndded

to the renot e ode. e appar at of ¢ 15 wherein t

processi ng sfs 8r§ﬂ?e§t3fs§? Bﬂf’reggﬁ?l ]EF #5° ’fﬂ%ggt’f’cgglt Scﬁpgéelbgi?&em with the
di scovery Si gﬁ@lage cllaﬁns Iriﬂereazp:@ﬂi@wﬁ) i clérhéht I tiaz sM@nﬂﬁ[eih ﬁoﬁ;ﬂén&%ﬁ@ Rekan
di scovery signal ri ses the kee -alive signal he apparat us

of claim 15 \M’i‘éra@ 3h§nfke‘élﬁesélsil39‘é %ai“éin%fl Sty T§@§era Oﬁlﬁdﬁsmﬁ'fﬁy dnless
directed to 51:43&%@%&&6([‘%%1562%6 t&%‘?“s@ﬂﬁal’r@ﬁﬂﬁ Bhe &Jrﬁ?l@ :h;h &hd1nd

t he processing systemis further confi %ured to I sten I'scovery
signal . 21.Tunpiéonghesaeianss tofthe Elamants 3f divevasions tspectpdescobsi tthgbugkz&tt elnis

is further C&’lgglbsgl t%gt agg kxltljcﬁﬁr} &h?’tell: 8;%9& f dX ql%wnc%o thd Ises § gchrg any %ﬂl 1n.|theeart

enabling the rerm or a discover

appar at us ofare Ieapmsgflmmbl@bmteﬂ Hebeén py cwfafeﬁctmdsars trﬁcmdbd; td b er@mpassed by

confi gured tt%e clal i e%toggvgl 1?0(% 1%& rd}g:close%r}leiem 1s intended to be dedicated to the public
regardless of whether such disclosure is explicitly recited in the claims. No claim
element is to be construed under the provisions of 35 U.S.C. §112, sixth paragraph,
unless the element is expressly recited using the phrase “means for” or, in the case of a

method claim, the element is recited using the phrase “step for.”

WHAT IS CLAIMED 1S:



23. The apparatus of claim 21 wherein the processing systemis
further configured to broadcast a discovery signal. 24. The
apparatus of claim 13 wherein the prodgegssing systemis further
configured to receive a communi cation fromthe renote node indicating
that the renote node is capable of supporting discovery for the
appar at gg.. ¢25. The apparatus of claim13 wherein the processing
systen1|s ur t her conflgured to conmunicate to the renote node one or
nor e at*rlbutes rel at to the dlscovery to enable the renote node to
listen for a‘ﬁ%@@ﬁ@@?? Y1088 CPRBYYHne of the one or nore
attribute oce FOeﬁu ﬂ‘P%Pé(F‘iyé?fsa rgpotg fode by utilizing a
gﬁgurab e w1rele§%

t amg;a agsist thes Eemoff; gqg](g\,mgr1§}er1't1§,pnge_another
fonot o HORE t‘}é‘il Habky R gamenpie : mew@ A1 3 affihpeieless connection.

topol ogy to agsi armeo ﬁaqmt%ag%e el uelmg [ D5 SR S NQES
that Isdl%%@%pﬁgaa&st&@fmé %ﬁ\éah fﬁ}%ﬁ Lc node VIAsan Ad Rog e
W rel ess connecti on C

a|n1 6 mhereln t he

di scoveBy f orTthpparennifelain devhesimstippiscdves syallkonpaea sifoigtieh indicating that
di scovethy dseaqyrglsighelris bdigy bresdodsefond@eemot2fiodeThe net hod of clai m 27
wherein the discovery signal conprises information |nd|cat|ng t hat

t he di stover yIhsiappasatas of cBin dgvisreanibie aeessipg syskrm isdireecondawed topgpporhibe
net hod %W“WP&@HP?@HWh@Féﬁﬁ“ﬁﬁ%sap§covery for the renDte node is

support d by he%{)peapa{tuns%f c]%{mg‘ glrgc NS Ry sté; stﬁ g 5 1 the
claim2 f{’y& gm?eg D5d @ fa&ki nor | 113 ! %ﬁ‘%( rPsél er § § ﬁg% €
receivi Qgie% (i) SR\ inker ogau? a o!ther remg? E%IP ?8@8? nYSIB%t S ﬁea@l H

the reno e can connéc 0 sdi ano ‘'her renpte node. 31. The

net hod f Cl gt&er ﬁﬁ)n})r l%lrel m;%l s?n%tln%to tf{l]l%ie oGonfigired to
node t g, maﬁ%@ ﬂ&ehﬁdegﬁa?p& ol ol Hg l Segle AL

b
renote n he net “he §6hpﬁP8?% P%%%?VP%@

a COI’TTTUI']I Catl on fromthe renote node COI’T'pI’I Si ng one or nore

attributes rehat, M%éf*@mﬂ'{h&ﬂéjﬁ@fh Bcetsfﬁi F confi é\?red Precaiia

net hod (QJH]I‘EIJI]%BHE) fn@te 991 o}{e 1%1% ?Atep ?o 5 d scoveagf for
suppor t gd . Rsed Ak enlng |sc ver hav
the one or nore attrlbutes

8. The apparatus of claim 7 wherein the processing system is further configured to support the
discovery by listening for a discovery signal having at least one of the one or more attributes.

9. The apparatus of claim 1 wherein the processing system is further configured to continue to
support the discovery for the remote node in response to a keep-alive signal from the remote node.

10. The apparatus of claim 9 wherein the processing system comprises a timer, and wherein the
processing system is further configured to stop supporting the discovery for the remote node if the
timer expires before the keep-alive signal is received from the remote node.

11. The apparatus of claim 9 wherein the keep-alive signal comprises a broadcast of a discovery
signal from the remote node.

12. The apparatus of claim 9 wherein the keep-alive signal comprises a transmission directed to
the apparatus.

13. An apparatus for wireless communications, comprising:

a processing system configured to use a remote node for wireless discovery by instructing
the remote node to utilize a dynamically self-configurable wireless topology to assist said apparatus in
identifying another remote node that is available to communicate with said apparatus via an ad hoc
wireless connection.

14. The apparatus of claim 13 wherein the processing system is further configured to use the
remote node for discovery by enabling the remote node to broadcast a discovery signal for the
apparatus.

15, The apparatus of claim 14 wherein the processing system is further configured to send a
keep-alive signal to enable the remote node to continue to broadeast the discovery signal.



34. The nethod of claim 26 wherein the support of the discovery for
the renote node is continued in response to a keep-alive signal from
the renote node. 35. The nethod of cli@ m 34 wherein the support of

t he discovery for the renote node is stopped in response to a
predeterm ned tine expiring before the keep alive signal is recei ved

from theer Mg AfiGu. o Baind 18 JIRLE %%Ls%&g'@y% WISERAD hlfured 1o stecp

r.ﬁgp; Z-Lgll{rﬁ;g%'t 89& a pgg{m[?:%g %rﬁgee saﬁllgf(i] aa %@gsm% s§§ eér%)g Igegld%ﬁﬁ e%(% ep—ahve S{gnal to

signal conprises a transm ssion dlrected to the apparatus. 38 A

met hod for W TRlagSSatginilith CRivhaBia tid prédssaipdasteth WShurtled 0P ig8#eB & broadcast a
usi ng asdceidigon@dsgfa0r W rel ess di scovery by instructing the renote
node to utilize a dynam cally self-configurable wreless topology to
assi st $&i d abwaraarefss phelpigent ivhyiciigtha neohe diseavmot Bznabeenirise thi keep-alive
avallabWémﬂo connunlcate with said apparatus via an ad hoc wireless
connect i Th f cl aim 38 t he .renpt e node

io0d 1 o} 0 < IEaPYBY GHAR | ' OHE FARD RO B ER SRARARp R on drsetd o
di scove 3%5? for the apparatus. 40. The nethod of claim 39
further z@ormrmla ra@eHicen 24 kaeRmakhd Mece'éguggﬁ@&teﬁlqs em&l cenﬁ ?edrtg ﬂ‘s't&@for a
node t 04GQRLHRIARaIt O broadcast the discovery signal.

of claim40 urther conpri sing sl eeping during at Ieast a portlon of

a tinme @hen rde appagingf tlhien Keeperakhithepwigsiad stsent heutlenmpbeignedeac use the
42. Theramstdrade Gf dotaviem b4 @nitling Herercoeapsde $é hgenbboademasdry signd second

di scovery sigpal. 43. The nethod of claim42 wherein the second

di scove?i | 2PPBRT ¢ s‘%aémtzﬂé”}l@gé‘bthﬁlpm?éss@ﬂﬁﬁ%?m is fapther TREfigyedrio distey for
cIa|n143wﬁﬁ&Nﬁ%F$ﬁe keep-alive signal conprises a transni ssion

di t t t
Ci)lr‘rgt’:l ggﬂgf\l % B&Qﬁlﬁs of Qf?}gﬁ" } gﬁ%&lg}%epgggﬁg}%dsyg%%% %Eﬂ r%gl%f{%grgh brozildcast a
38 wherern t e renDte node is used for discovery by enabling the

renot e pode tIhelabpdr@ts dfailaid 131 BiR@HEthY pSdcBmk system is further configured to receive a
communication from the remote node indicating that the remote node is capable of supporting
discovery for the apparatus.

25. The apparatus of claim 13 wherein the processing system is further configured to
communicate to the remote node one or more attributes related to the discovery to enable the remote
node to listen for a discovery signal having at least one of the one or more attributes.

26. A method for wireless communications at an apparatus, comprising:

supporting wireless discovery for a remote node by using a dynamically self-configurable
wireless topology to assist the remote node in identifying another remote node that is available to
communicate with the remote node via an ad hoc wireless connection.

27. The method of claim 26 wherein the discovery for the remote node is supported by
broadcasting a discovery signal for the remote node.

28. The method of claim 27 wherein the discovery signal comprises information indicating that
the discovery signal is being broadcast for the remote node.

29. The method of claim 26 wherein the discovery for the remote node is supported by listening
for a discovery signal.

30. The method of claim 29 further comprising notifying the remote node in response to
receiving a discovery signal from said another remote node se that the remote node c¢an connect to
said another remote node.

31. The method of claim 26 further comprising communicating to the remote node that the
apparatus is capable of supporting discovery for the remote node.

32 The method of claim 26 further comprising receiving a communication from the remote node
comprising one or more attributes related to the discovery for the remote node.



47. The nethod of claim46 further conprising listening for the
di scovery signal. 48. The nethod of claim46 further conprising
broadcasting a discovery signal. 49. [Bhe nethod of claim 38 further
conprising receiving a conmuni cation fromthe renote node indicating
that the renote node is capable of supporting discovery for the

apparatys.  Sfle nfiaRLRN3PEnGLRID A8oTdY Fh e rglﬁgfg%éei i@glénported&)y listening
communi ﬁﬂ%‘dﬁ%k&&éﬁ?ﬁa@ﬁghﬁeﬁ? 0P oBE ol TRAE atithufes PUt €S Trelfated "t o

the dlscovery to enable e renote node to [Isten for a di scovery

si gnal Bavi ngrt nL§aF br @A 96 FGiPMR QpptPof 1A bkl eRy fthe51]emoénflode is
appar at _la'&xﬁB&Hd iMerslﬁ‘dn?ét% 2&QIPTHRE GiaLd1 ARRy th&QBInghd19: nMeans tor wrel ess
connecting to a renote node; and nmeans for supporting wi rel ess

di scovery, f orriehgmsame LRk 96 neYin U Dbt SHYRAMERY Yor BR!rEmote 18de is stopped

confi guralbRniMb @lpf'eaételtnﬁlﬂ)éal tRHVexbPRin@ SRl thd he —%Wg{ﬁaf‘i@%eﬂv@ﬁ from the remote
I denti f y4fag another renote node that is avalFabIe 0 conmuni cate wth

the renote node via an ad hoc wirel ess connection. 52. The apparatus
of claing5l WhengimbdtdtelalEanshEeh BURRPELITGE SHRYiSY ORPBLst €S discovery
means f gendVheRdEAShbR@%od. di scovery signal for the renpte node. 53.
The apparatus of claim52 wherein the discovery signal conprises

i nf or mag7.on i THirGeAlddng claltd B4 thret (56 RYPIAYive bi SR borhSisBed NEhsRIGBE aR&dked to
for thetheepmifusnode. 54. The apparatus of claim51 wherein the neans
for supporting wireless discovery conprises nmeans for listening for a
di scovepy. si ghalethod &b wirthtes RpRAnRESSs of anGbgdrad dorfigistnger conpri si ng
means for notisfrgi Hgenide néRMdE eviRREE disthvERSPO RSEudifs NRCRINGteNghdd to utilize a
di scovefyhamic@nakelfsoamsailewadiedsheioldze Wis@isﬁb@ﬁ%pﬁ@atﬁmtidehhﬁ(iﬂg%ﬂ%@r remote
node Canfocd2altd @CivailableSAtdinrutdaRosith QMpPart@ea an ad hoc wireless connection.

39, The method of claim 38 wherein the remote node is used for discovery by enabling the
remote node to broadcast a discovery signal for the apparatus.

40. The method of claim 39 further comprising sending a keep-alive signal to enable the remote
node to continue to broadeast the discovery signal.

41. The method of claim 40 further comprising sleeping during at least a portion of a time when
not sending the keep-alive signal to the remote node.

42, The method of claim 40 further comprising broadcasting a second discovery signal.

43, The method of claim 42 wherein the second discovery signal comprises the keep-alive
signal.

44, The method of claim 40 wherein the keep-alive signal comprises a transmission directed to

the remote node.
45. The method of claim 39 further comprising listening for a discovery signal.

46. The method of claim 38 wherein the remote node is used for discovery by enabling the
remote node to listen for a discovery signal.

47, The method of claim 46 further comprising listening for the discovery signal.
48. The method of claim 46 further comprising broadcasting a discovery signal.
49, The method of claim 38 further comprising receiving a communication from the remote node

indicating that the remote node is capable of supporting discovery for the apparatus.

50. The method of claim 38 further comprising communicating to the remote node one or more
attributes related to the discovery to enable the remote node to listen for a discovery signal having at
least one of the one or more attributes.

51. An apparatus for wireless communications, comprising:
means for wireless connecting to a remote node; and
means for supporting wireless discovery for the remote node by using a dynamically self-



56. The apparatus of claim51 further conprising nmeans for

communi cating to the renote node that the apparatus is capable of
supporting discovery for the renbote nd®e. 57. The apparatus of claim
51 wherein the nmeans for supporting wreless discovery conprises
means for receiving a communication fromthe renote node conprising

one or pHEguAblE WiRkibERpdiEtAo8Esidtdhd REoH RRCYEIdnd g kRS SORIE nBRIBat is
58. The anRA¢ Rldsmhicat fiitr fe MM h&leRid MAGd MBaRRIEQofHARAr T i NY

wirel ess discovery conprises means for listening for a discovery

si gnal bavi noriatphLast orQRen 81 whBRinAREmBdns TR Epidtiel UL RSy con?:%ses%ns for

appar at ggaRhstab aldRir ik ebnnt ReokERAs for supporting wireless )
di scovery conprises neans for continuing to support the discovery in

responsgid.t o dlhkeepparahs vieclsingfiaivhéreionhd Hecaveryodigahod@risesG@fornifien indicating
appar at tist tbé disdogermnsigBal whiesing| bnoatitest foedn senfots naglelppor ti ng wi rel ess

di scovery includes neans for_stopping supporting the wreless .
di scovery forlMeRBPFERDYCIHERE ViFTREFIREES {6 SAPASFIE STIEHGTT Alsep Ve pmprises
expi ri nFeHefIlistcnirs g adisoarineengl gnal is received fromthe renote

node. &d. Thg,.appalgl %E oBm Fa2 kM Fc ALl ’}iéaﬂﬁ S EERERL 8 2hdR%ode in
conpri Sgs o@lsep{oc} a Bbcofert! Fg\%ﬂvf?d’ny satd %Q) er Jn%[t% BJ&%&E {h]% rO0GE node can
62. Thec&ﬁpﬂoasraglsdng G tgnn% erein the keep-alive signal conprises
a transm ssion di re_c?e o] 'e_ apparatus. 63. An apparatus for_

Wi r el essg Commp6aL QNS 1460 50 s ePQc;rﬂgEﬁl Smig}f?sr fo%én%hﬁﬁ&gﬁg?&ntﬁg'érﬂ%% e
a remot ﬁla{'tﬂggp afdtie i capable of fing s I thd fendo He node” tor

wireless di scgvery Sby_|nstr tin the Penote node to use a

dynam caj |y Sﬁlefaip{ﬁé?{&{lé Sunak! § Whdgh %%éaﬂp%rqg%;ohﬁgavﬁ%leig AR@vEry comprises
appar at Yguds o H@ Ve ViR AR BEF ok BRRELORIR cbilghsideSon@ bRAnbRAR AL T related
conmuni gaheqicl by $élitk BRP@LAdLS via an ad hoc wrel'ess connection.

64. The apparatus of claim 63 wherein nmeans for using the renote node
conpri ses neafls dRraeNaPdkiRG A DEerbif T BeROd8 S{J}%ogfn%%%g dRe S TOUBFives
si gnal  fiRinsthgisRRRA TR UScoveBignkNRvARRAKAL B PtheChabimh&4 afnbifutdier
conprising nmeans for sending a keep-alive signal to enable the renote
node tosgont iThé@phRathd SBEIGASE Wheifl HIRCAMRE YorShfdaing wiRfess & very comprises

appar at Hgaffrof beitinhife td Wph&e kheCARYArS i Sesp@aNH § ReepHiCEBigha N RGebte
| east apgrtion of a tinme when not sending the keep-alive signal to

t he renote node.
60. The apparatus of claim 59 wherein the means for supporting wireless discovery includes
means for stopping supporting the wireless discovery for the remote node in response to a
predetermined time expiring before the keep-alive signal is received from the remote node.

61. The apparatus of claim 59 wherein the keep-alive signal comprises a broadcast of a
discovery signal from the remote node.

62. The apparatus of claim 59 wherein the keep-alive signal comprises a transmission directed to
the apparatus.

63. An apparatus for wireless communications, comprising:

means for wireless connecting to a remote node; and

means for using the remote node for wireless discovery by instructing the remote node to use
a dynamically self-configurable wireless topology to assist said apparatus in identifying another
remote node that is available to communicate with said apparatus via an ad hoc wireless connection.

64. The apparatus of claim 63 wherein means for using the remote node comprises means for
enabling the remote node to broadcast a discovery signal for the apparatus.

65. The apparatus of claim 64 further comprising means for sending a keep-alive signal to enable
the remote node to continue to broadcast the discovery signal.

66. The apparatus of claim 65 further comprising means for sleeping during at least a portion of
a time when not sending the keep-alive signal to the remote node.



20 67. The apparatus of claim65 further conprising neans for

broadcasting a second di scovery signal. 68. The apparatus of claim
67 wherein the second discovery signalZ20conprises the keep-alive
signal. 69. The apparatus of claim®65 wherein the keep-alive signal

conprises a transm ssion directed to the renote node. 70. The
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furtherﬂgmﬁprising means Iistening for the discovery signal. 73. The
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to the disbhgvige senioa redaldlBtch e ardéobicey sigede to |isten for a discovery
signal having at |east one of the one or nore attributes. 76. A
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suppor t rapokeal RS mdRhiSEANR i rERbte bR iNHRIIESSufsrRRidsVed) Pathe Rparatus,
utilizing a dynam cally self-configurable wireless topol ogy to assi st

t he wi r @f.ess Hecepsatverimlanal63ifurtlied eenprisinigngpaanot benmwwicaghe ssthacregsnode
t er m nabne ¢ramore sittrinngs| iglated to thechsmavery tatw@ble thé ranivee wdead disten fwrediscovery
t er m nabigwl havang # tastooe off thedreos mowmttebtteson. 77. A wirel ess access

term’nal7 co ri.sfnga. . .
6. wireless access point, comprising:

a wireless interface configured to support a backhaul connection for a wireless access
terminal; and

a processing system configured to support the wireless interface, the processing system being
further configured to support wireless discovery for the wireless access terminal by utilizing a
dynamically self-configurable wireless topology to assist the wireless access terminal in identifying
another wireless access terminal that is available to communicate with the wireless access terminal via
an ad hoc wireless connection.

77. A wireless access terminal, comprising:

a processing system configured to use a wireless access point for wireless discovery by
instructing the wireless access point to utilize a dynamically self-configurable wireless topology to
assist said the wireless access terminal in identifying another wireless access terminal that is available
fo communicate with said wireless access terminal via an ad hoc wireless connection; and

a user interface supported by the processing system.

78. A computer-readable medium for communication, comprising:

instructions executable by a processing system to support wireless discovery for a first
wireless communication node by utilizing a dynamically self-confipurable wireless topology to assist
the first wireless communication node in identifving a second wireless communication node that is
available to communicate with the first wireless communication node via an ad hoc wireless
connection, wherein the computer-readable medium is provided in a wireless communication
apparatus that is remote from the first and second wireless communication nodes.

79. A computer-readable medium for communication, comprising:

instructions executable by a processing system to use a first wireless communication node
for wireless discovery by instructing the first wireless communication node to utilize a dynamically
self-configurable wireless topology to assist a wireless communication apparatus in identifying a



a processing systemconfigured to use a wirel ess access point for

Wi rel ess discovery by instructing the wireless access point to
utilize a dynamcally self-configurabﬁé W rel ess topology to assi st
said the wireless access termnal in identifying another wreless
access termnal that is available to conmunicate with said wreless
access teesmdi Rdleleyd aommuaidathionC nade eha#ss eanlBifiet looROmMBElcAe USIEH the wireless
i nt er f acenmunpaasd ggbayis tvitearDidDR@SSirdlehs SyiRiceton, wkdeinAaid wireless communication
conput esppeead abdtaéngeii compheE-raodtiimedah iatd s €06 Miogl e first and second wireless
i nst r uctdnonmi@Kecwddadl e by a processing systemto support wrel ess

di scovery for a first wireless comunication node by utilizing a
dynam cally self-configurable wreless topology to assist the first

wi rel ess communi cation node in identifying a second wrel ess

conmuni cation node that is available to comunicate with the first

W rel ess comuni cation node via an ad hoc w rel ess connection,

wherein the conputer-readable nediumis provided in a wrel ess

comuni cation apparatus that is renote fromthe first and second

Wi rel ess communi cati on nodes. 79. A conputer-readabl e nmedi um for
communi cati on, conpri sing: i nstructions executable by a
processing systemto use a first wirel ess comruni cati on node for

Wi rel ess discovery by instructing the first wirel ess comrunication
node to utilize a dynamcally self-configurable wi reless topology to
assist a wirel ess conmuni cati on apparatus in identifying a 21 second
Wi rel ess conmuni cati on node that is available to communicate with the
Wi rel ess conmuni cati on apparatus via an ad hoc w rel ess connecti on,
wherein said wirel ess conmuni cati on apparatus contains said

conput er-readable mediumand is renote fromthe first and second

W rel ess conmuni cati on nodes.



