MANAG NG DI SCOVERY | NAW RELESS PEER- TO- PEER NETWORK BACKGROUND Fi el d [ 0001]
The present disclosure relates generally to wireless comuni cations within
unpl annedwoge9/deq7oyabl e net wor ks, and nore speci fi cal PgT/useonsms4208ls f or
managi ng di scovery procedures in peer-to-peer wreless networks. Background
[ 0002] Peer-to-peer ("P2P') networks are commonly used for connecting nodes
vi a adhoc connections. These networks differ fromthe traditional
client-server nodel where comrunications are usually with a central server
A peer-to-peer network may consist solely of peer nodes that conmunicate
directly with one another, or may include a small nunber of servers to
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dat a appllcatlons and ot her communN&at W@ [0003] I n peer-to-peer

net wor ks supporting nobil e nodes, various dlscovery procedures are enpl oyed
as the nodes nove throughout the coverage region of the network. The
process of discovering nodes in the network generally begins with the
broadcast of a discovery signal. IBA@RKGROWEDects a discovery signal from
anot her node, it may attenpt to set up a conmunications session using
pagi ng and access nechani sns defined by the network. [0004] In order to
conserve bé??éry power, nodes typically do not contlnuously broadcast a
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oy be ¢ i mleRiT e RO B RO HOHG: BREOLE power By vy of exanpl e, a
node that periodically broadcasts adi scovery signal when it is out of the
coverage I @icRBrdiindt he network is unnecessarily consum ng power.

Accordingly, there is a need in the art to inprove the way di scovery
[0002] Peer-to-peer (“P2P”’) networks are commonly used for connecting nodes via

adhoc connections. These networks differ from the traditional client-server model
where communications are usually with a central server. A peer-to-peer network may
consist solely of peer nodes that communicate directly with one another, or may include
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 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 attempt
to set up a communications 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



is managed in peer-to-peer networks. These inprovenents shoul d be
applicable to other networks as well. SUMVARY [0005] In an aspect of the
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system configured to support a broadcast of a plurality of discovery
signal s spaced apart in tinme by silent geriods, the processing system being
further configured to change the duration of at |east one of the silent
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signals spaced apart in tinme by silent periods, and neans for changing the
duration of at |least one of the sil S{MPEARYds. [0008] In a further aspect
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communications includes means for supporting a broadcast of a plurality of discovery
signals spaced apart in time by silent periods, and means for changing the duration of at
least one of the silent periods.

[0008] In 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 a broadcast of a plurality of discovery
signals spaced apart in time by silent periods, and change the duration of at least one of
the silent periods.

[0009] In yet a further aspect of the disclosure, an access terminal for wireless
communications includes a processing system configured to support a broadcast of a
plurality of discovery signals spaced apart in time by silent periods, the processing
system being further configured to change the duration of at least one of the silent

periods, and a user interface supported by the processing system.
BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Various aspects of a communications system are illustrated by way of example,

and not by way of limitation, in the accompanying drawings, where like reference



wherein: [0011]] FIG 1 is a conceptual diagramillustrating an exanple of a
peer-to-peer wireless network; [0012] FIG 2 is a conceptual diagram

i Il ustratwogoenabdrer exanpl e of a peer-to-peer w rel essPOEiuS008/06420013]

FIG 3 is a conceptual diagramillustrating yet another exanple of a
peer-to-peer wirel ess network; [0014] FI3G 4 is a conceptual di agram
illustrating an exanple of a caII flow for a node assisting anot her node
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timng diagramillustrating an exanpl e of I scovery procedure that may be

i mpl ement edvlisyeia: node; [0016] FIG 6 is a concept ual diagramillustrating
an exanple of a peer-to-peer wireless network supporting infrastructure
assi stl@d1di scovdil§; 1 [ODdaticeptud. diggram iHustaaing adicagmplmoif klpest-toaidengiraless
exanpl e of a di Ecovery procedure inplemented by a node a peer-to-peer
wirel ess néCRET [0018] FIG 8 is a block diagramillustrating an exanple
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illustrating an exanpl e of e functionality of a processing system [0020]
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[0016] FIG. 6 is a conceptual diagram illustrating an example of a peer-to-peer wireless
network supporting infrastructure assisted discovery;

[0017] FIG. 7 is a state diagram illustrating an example of a discovery procedure
implemented by a node a peer-to-peer wireless network;

[0018] FIG. 8 is a block diagram illustrating an example of the functionality of a node;
and

[0019] FIG. 9 is a block diagram illustrating an example of the functionality of a
processing system.

[0020] 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

components are shown in block diagram form in order to avoid obscuring various

concepts described throughout this disclosure.



[ 0021] Various aspects of one or nore nethods and apparatuses are descri bed
below. It should be apparent that the teachings herein nmay be enbodied in a
wi de variwoypooi4b@rns and t hat any specific structure, PoRAS2@8/064275 bot h
bei ng disclosed herein is nmerely representative. Based on the teachings
herein one skilled in the art should appreciate that an aspect disclosed
herein may be i npl enented i ndependently of any other aspects and that two

or nore of these aspects may LOerTARTREDEOESCRIRTIONS ways. For exanple, an
apparatus may be inplenmented or a nethod may be practiced usi n(gbany nunber
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only to illustrate various aspects of a net , t he under st andi ng
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an access termnal, handset, w reless comuni cations device, user termnal,
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station, m?l?ljo{lghcfu@dtih%’ disclosure may be extended 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.
[0023] 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
various concepts described throughout this disclosure are intended to apply to all nodes

regardless of their specific nomenclature.



radi o tel ephone, wireless station, wirel ess device, or sone other

term nol ogy. The various concepts described throughout this disclosure are
i nt ended wWo 2agpil4g6270 al | nodes regardl ess of their speciPCiras2008/06427s
nonencl ature.[0024] In this exanple, the peer-to-peer network 100 is a

sel f-configuring network of nodes 102 connected by wireless |inks, which
together forns an arbitrary wrel ess topol ogy. A node 102 may take
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service set (BSS), extended service set (ESS), radio base station (RBS), or some other
suitable terminology.

[0026] 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
loading 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 by way of example, a Wi-Fi network.



suitable wireless standard. In another configuration of the network 200,
the infrastructure nodes 204 nay be distributed throughout a wrel ess | ocal
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reference signal, such as a beacon, from an infrastructure node (see FIGS. 2 and 3), or
some other node or network-related entity. Once the node decodes the reference signal,
it may register with the network by informing a network-related entity, such as a
mobility agent, of its whereabouts so that it can be paged when another node in the
network is attempting to establish a connection with it.

[0029] The discovery procedure utilized by the node may also support a peer
connection with a fixed set of nodes. This discovery procedure may be well suited for a
personal area network (PAN) comprising a collection of nodes owned by an individual.
These nodes may include, by way of example, a laptop computer, a cellular phone, a
headset, a microphone, a medical device, a biometric sensor, a heart rate monitor, a
pedometer, an EKG device, a user I/O device, a watch, a remote control, a switch, a
point-of-sale device, a hearing aid, a set-top box, etc. In this example, the identity of
cach node is known, a priori, by the other nodes via a list stored in the memory of each,

or other means. In the case of a list, an in-band mechanism may be used to form the list.



personal area network (PAN) conprising a collection of nodes owned by an
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allows a n
in response to this message, may send information to the node which identifies nearby

peers supporting the group association identified by the node. Preferably, the discovery
procedure is configured to support a node which is a member of many groups
simultaneously.

[0032] A discovery procedure may also be utilized that allows a node to connect with
any other peer (i.e., no restricted association requirement). With this procedure, the
node listens for discovery signals. If the node detects a discovery signal from a peer, it
may attempt to establish a connection with it.

[0033] In at least one configuration of a peer-to-peer network, or other suitable network
arrangement, a node may use another node to assist it with discovery. An example will
now be presented with reference to FIG. 4, which illustrates a call flow between two
nodes. In this example, an infrastructure node is assisting another node with discovery.
However, as those skilled in the art will readily appreciate, the various concepts
described in this example may be extended to any node assisting any other node in the

peer-to-peer wireless network with discovery.



any other peer (i.e., no restricted association requirenent). Wth this
procedure, the node listens for discovery signals. If the node detects a

di scover ywei2gevals2627om a peer, it may attenpt to establi ehTAISC@sners on with
it. [0033] In at |east one configuration of a peer-to-peer network, or
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(e.g., buddy list), group memberships, and/or any other information that is relevant to
discovery.

[0035] Once this information is received, the infrastructure node may assist the node
with discovery as shown by block 412. The manner in which this assistance takes place
may vary. By way of example, the infrastructure node may broadcast the discovery
signal for the node and the node may, on its own, listen for discovery signals from other
nodes. In this example, the discovery may include information indicating that the
infrastructure node is assisting the node with discovery (e.g., by setting a bit in the
discovery signal broadcast by the infrastructure node). Alternatively, the node may
broadcast its own discovery signal and allow the infrastructure node to listen for
discovery signals from peers. Maximum assistance may be provided to the node when
the infrastructure node both broadcasts the discovery signal for the node and listens for
discovery signals from peers.

[0036] In at least one configuration of a peer-to-peer network, the infrastructure node
may assume only a portion of the discovery for the node. By way of example, the node

may broadcast the discovery signal some of the time and the infrastructure node may



wi th di scovery as shown by bl ock 412. The manner in which this assistance
takes place may vary. By way of exanple, the infrastructure node nmay
br oadcastwoheosdi4g@overy signal for the node and the nod@CEHEB2008064205 Own,
listen for discovery signals fromother nodes. In this exanple, the
di scovery may include information indic&ing that the infrastructure node
is assisting the node with discovery (e.g., by setting a bit in the
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coverage region of the infrastructure node. In at least one configuration of a peer-to-

peer network, the infrastructure node maintains a timer as shown by block 414. The
timer is restarted every time a keep-alive signal is received by the infrastructure node as
shown by arrow 416. In this configuration, the node transmits a series of keep-alive
signals to notify the infrastructure node that it still requires infrastructure assisted
discovery. The keep-alive signals may be in the form of a broadcast of one or more
discovery signals by the node, a transmission directed to the infrastructure node (e.g.,
accessing the infrastructure node, sending signals on a control channel, etc.), or some
other type of signaling or communications. To conserve battery life, the node may go to
sleep during all or a portion of the time between keep-alive signals. The infrastructure
node stops assisting the node with discovery if the timer expires before a keep-alive
signal is received as shown by block 418.

[0038] In the case where the infrastructure node is listening for discovery signals from
peers on behalf of a node in the peer-to-peer network, it may notify the node upon

discovering a peer. Similarly, the infrastructure node may notify the node if a peer of



di scovery on behal f of the node when the node, by way of exanple, noves out
of the coverage region of the infrastructure node. In at |east one

conf i gur avpanoafs2&@7peer -t opeer network, the infrastruct ece/useas/omerhat ai ns a
timer as shown by block 414. The tinmer is restarted every tinme a keep-alive
signal is received by the infrastructurédnode as shown by arrow 416. In
this configuration, the node transmts a series of keep-alive sighals to
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other signaling. In response to the notitication, an icon may appear on the
di spl ay of to,htee mocedésadbahsbavg, ssheclre ogrc rafcdoles spaess, paging trmapmiteyg be
presented to the dis Iq¥e§howﬁng the peer. The node nay then establish a
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[0039] As those skilled inthe art will readily appreciate,” a node may be
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the node syppqr I(I?ov%,sae}}}iigﬁ, 19315 A SEQVR e network. During the silent periods 504, or
any portion thereof, the node may also listen for discovery signals from peers. If the
node detects a discovery signal from a peer, a connection may be established. In the
case where the peer associates with only a fixed set of nodes, information in the
discovery signal, or information provided by a server, may be used by the node to
determine whether to establish a communications session. The discovery signals
broadcast by the nodes may be synchronous or asynchronous, may use frequency or
time reuse, and may be sent using code division multiple access (CDMA), orthogonal
frequency division multiple access (OFDMA), or other suitable technologies used to
support an air interface in a wireless telecommunications system.

[0041] To conserve battery power, the duration of the silent periods 504 may be varied
depending on the current operating mode and/or environment. By way of example, the
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.



signals 502 spaced apart in tine by silent periods 504. The di scovery
signal may be a packet broadcast over a common or dedi cated channel. The
packet newoOcomwaeér7a preanbl e conprising a pseudo- r andomCmorsR@s/ o642y , or
multiple repetitions thereof, that is known, a priori, by all nodes in the
network. During the silent periods 504, 1br any portion thereof, the node
may also listen for discovery signals frompeers. If the node detects a
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described in connection with FIG 5. [Q043] FIG 6 is a conceptual diagram
i |1 ustrati ngpdnpeidephichanclydesdbe 1ngs g asrvigey B reqsren sthppregigotnswigpdke i ng
infrastructyre. agsi sted discovery. In this exanple, a node 602
[0044] The registration procedure may be implemented in various ways. By way of
example, the node 602 may send a registration message to the server 608, which
includes its location. Using the node’s location contained in the registration message,
the server 608 may respond by sending a list of peers in the vicinity of the node 602.
The node 602 may query the server 608 to update its list as either it or its peers move
throughout the network 600. In at least one configuration of a wireless peer-to-peer
network, the list may also be updated when one or more peers move into or out of the
vicinity of the node.
[0045] Returning to FIG. 5, the node may have relatively long silent periods when it is
not in radio range with any peers that it is authorized to communicate with. In this
mode, the node should broadcast a discovery signal only when it has a peer in its
vicinity that it has not yet discovered, or the infrastructure assisted discovery is
unreliable or unavailable. As the node moves into radio range with one or more peers, it

may begin to actively search by decreasing the silent periods. Once the node discovers

a peer node to connect with, it may then increase the duration of the silent periods.



registers with a discovery server 608. The discovery server 608 nmay be
dependant on the type of services required by the node 602. By way of
exanpl e, wonro@#48022 seeki ng a connection to a peer in aPspaséosocLrdup to
access |l ocal services such as gam ng, dating, shopping, etc., may access a
specific server configured to support thése services. Alternatively, a
single server may be used. In the latter configuration, the peer 602 may

send a profAllenabRbEN tHedde s, bh&rkRRY t8fin@8ls¥ e urhtion Sk "sBSntWREBds
registering wwth the server 608. [0044] The registration procedure may be
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send its location to a server via a registration message. A registration reply, or other
message, may be sent back to the node identifying any peers in the vicinity. If there are
no peers in the vicinity, then the node remains in the first state 702. If, on the other
hand, the server indentifies one or more peers in the vicinity, the node enters a second
state 704 where the frequency of the discovery signal is increased to actively search for
the peers.

[0049] While the node is in the second state 704, it continues to periodically register
with the server. If a registration reply is received from the server which indicates that
there are no longer any peers in the vicinity, the node returns to the first state 702.
Conversely, if the node is able to discover all of the peers identified in the registration
reply from the server, it enters into a third state 706 where the frequency of the
discovery signal is reduced. Should one or more peers be lost, or an undiscovered peer
identified in a subsequent registration reply, then the node returns to the second state
704 to actively search by increasing the frequency of the discovery signal. Alternatively,
instead of registering with the server periodically, the server may push the information

to the node in the event that a peer enters or leaves the vicinity.



become progressively shorter once the peer node noves into radio range with
t he peer nodes. The silent periods nay be progressively shortened on a
random bawo=povr2@l’t ernatively, in accordance with a |i mexrys2@siog42aes al , or
exponential function, or sonme other function. [0047] FIG 7 is a state
diagramillustrating an exanple of a di$3overy procedure inplenented by a
node in a peer-to-peer wreless network. Each state defines a different
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800 is inf@ooative in nature and broadly defines the functionality of each
bl ock. Only the functionality pertinent to various concepts discl osed

her ei M00R2] | be ddsaredssng Trréde 884 qithetialppe ohi cambiggtion widceigei onditich it
these the access terminal 800, may be configured to implement all functionality above the
physical layer. Alternatively, the processing system 804 may also implement all or part
of the physical layer. In the most general terms, the processing system 804 is
configured to use the transmitting and receiving functions of the wireless interface 802
to support communications. In addition, the processing system 804 may be configured
to support a broadcast of a plurality of discovery signals spaced apart in time by silent
periods and change the duration of at least one of the silent periods. The term “silent
period” as used throughout this disclosure relates to discovery. In other words, when
the processing system in a silent period, it is not generating a discovery signal, although
it may engage in other broadcasts and/or transmissions. Moreover, the change in
duration of the silent periods means the duration between the discovery signals
generated by the processing system regardless of the timing for the actual broadcasts of
the discovery signal by the wireless interface. In some configurations, a processing
system may enter into a sleep mode (i.c., low power state) during all or any portion of a

silent period to conserve battery power.



functional blocks can provide other functionality that is not described
herein. In this exanple, the node 800 is an access term nal, which includes
t hree furwOi200val424270cks: a wireless interface 802, a pr®@Ceds2og/os423% em 804,
and a user interface 806. [0051] The wireless interface 802 nay be
configured as a transceiver that providéd both a transnitting and receiving
function. The transmtting function includes nodulating a carrier with

data. (gg38) r ecei ViR rbdeBGh Hhtd QLU GRS beimplith @i NGsiRy SHWAE! har@wABCOVLT
data. The wireless interface 802 may al so provide various other functions,
such as RFchmbmatien@f ot eBsiway, obednuy¢.ci giocadsingoswens imen, bet inmilergerded
frequency eslhli n’géti on (e:r}gtnn%ltedesi%i qptﬁ@ﬂ Auy omé:odion 1riseetg. Inr umary, the
wirel ess inter PAc8! 44 maﬁglbe c%n‘fuié o p oviPd&tRé corﬁ?fl%taep%ﬂ))% cal
layer inpl er@ntat] omiglal shhapprReSot EDSPNah §licatlPOSRLifithRtdEAceShtug
system 804, either_alone or in conbination with other entities in the

access t er (PP, 80Eld pepgraemablafeptpurey E8GAYIrategitragrmmekikx logisadavicg, above
t he physi cal ALt ernati : i
o) oo ShAY Bl M ORRL L iR LGRS ARG RYAL SR B RITR,

i mpl ement ayer. ener

pr ocessi ng opyicd] eonfpoderits, mecifahigulr eshpancuse ot hey tombmaiidn thegecdndtsigeceto/i ng
functions of the wireless interface 802 to support conmunications. In
addi tion, tREORR dh%é%@%@n%ﬁg%%wgdﬂ&r%ya%n%n%eawé@d% OF gpysuetions that

broadcast Qfqig@ Rithmahé 1¢, &Htshigé gp&%q_@z oﬁ'bgtﬂg't& gérmqﬁrﬁd%@;p&oéeggo&' a

silent periods and change t uration o east one of the silent

peri ods. Th&ctopravesssi,| butt inppérd eli¢rnatsveushd geherolighmote tpho@sshir smhy sher eny
relates to discavery. |n other rds,. when the prqcessi systemin.a

ST ant - per FBR P DRSS e PR hg T GEBYET v APACTINS it gRoGetifday
engage in Qifieh !%f’adﬁw%% Sinflh@ited LRNS BbHBINaASn HNMeRPiBhg dRRcghapge, in
duration of "the silent periods means the duration between the di scovery

si gnal s gememginationpftahBSPr asles gnintppegosssom 2 edunldy exfsmadroprnecssérnd oep Por t he
actual br O%jocraStisr Ollrcoct shser dlilscl(i} Vgét}/onSi ang bS%yco%eheor\all\f.l roetklersss CL ntﬁﬁf S5ifon In
sonme confi gur at] oR8io%y Brsocggsllung syvglt emmay enter Y Ate A sIC%epgurmd)e'(i .e.,
| ow pgewsn] st at e)Theudode Brahbtri@tiofNyhap Bd e@Boditd @n Sht &Atm@EermathiiOrcadbser ve
battery power.[0053] The processing system 804 nmay be inpl enmented using
sof twar e, HRadifnky BIDPEH saftv@ranplichtems of Safbraie sigyl Dygonstruad Argsidly, togmean

processing iﬁs)fﬁltcﬁgﬂsm%pﬁng, %B!i@, %?%h? Bther electronic media content whether referred to

as software, firmware, middleware, microcode, hardware description language, or
otherwise. Machine-readable media may include storage integrated with a processor,
such as might be the case with an ASIC. Machine-readable media may also include
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.

[0055] The node 800, when functioning as an access terminal, may also include a user

interface 806. The user interface 806 may include a display, keypad, speaker,



with one or nore integrated circuits (1C. An IC may conprise a general
pur pose processor, a digital signal processor (DSP), an application

speci fi c wotegriae@d circuit (ASIC), a field programrabl @cgatseoanseys ( FPGA)
or other programmabl e | ogic device, discrete gate or transistor |ogic,

di screte hardware conponents, electricall>conponents, optical conmponents,
mechani cal conponents, or any conbination thereof designed to performthe
functions %%%&?h&%}' aR@bRAN) o BB IBY c SXEANIAhHQIRBIOh ub&tSb Y6 latcORS abdead
reside within the IC, outside of the IC or both. A general purpose
processor reynitd. alld osaspnistiees 800 ihused o condrodlthe datat thelels trénsmyiéee pad

pur pose processqr, be any conventi onal progessor, controller

M cr ocont r OTICR] by e pRFR I R P04 of Phr i T By e airileny Mutpigago2.

i npl enwuzkpd as FIGOWbisnatblsUk GhgaMUistrgngan i s@mpleof) the durcdbRdliptdfon of a
DSP and a m croprocessor, a plurality of m croprocessors, one or nore

M cr opr oce$ECEsRGSYsER Gt b Hinexample.ohp PraseesIng sy sty 8¢ inshudsy gmodule
configurati . i i - i 1 n: or
more machi ne e A A REE 8 e pREUIY S ROR FRYERR, GRROCUARLRAG,
shal | be coilsitrpeadddbambdhgpdile ddddor ¢hragingahd dmatiopode aitent peeidés bawveany
ot her electronic nedia content whether referred to as software, firmare,
m ddl evvare,therﬁhé‘FO(YE’a’oségnai%\r dwar e description | anguage, or otherwi se.

Machi adabl i oGk [ | e, ,
such AT ant b T AaREveIEMUER b iatE, RHASLEL ORI ey BF RECAER,

i ncl ude st pragiec elxt gamals 4speds Pdewcidsd diereis uddrias moRindmms Acdksss dvbents v

(RAM, a fla e a Read Only ry Pr ogr.anmabl d-Only
Vormory ( PRV et e miaeie sty n P i s it B’ ety ananiefes Grned
renovabl e Giefdn nRy GO-BpMd @ I asPEctanyh@l BRI clsiHistaaPhs iflcAlADO wiemhagd I N
addi tion, machine-readable nmedia may include a transm ssion line or a
carrier wave thhaspcencbowes heradat tutsh godic. acTordse thyk full sadpe reonsisterir withithe
recogni ze qe(?nw beeStla't Q| Iﬁgﬁelennr%?etreﬁchef gg Sf;e%{ebte 1C111 tflg Qi%t 11110{] alni %Mlteflfl%% Itohr% an
processi ng s%l?%n? Wb &0V T RS SR agpecPs any SaitaBI"e" &6 uiier- rogram
product mayof®apd 08B an€ohdsedpetitiRalple stitel, bt eithemcdiens meadtablUalegedi um
conprising codes relating to one or nore of the aspects of the disclosure.

In some aspBeaibcalystriplio@ervyro dhcaiepr somet reauy (e angpel wercpatik atigral and
materials. gnctional equivalents to the elements of the various aspects described throughout this
disclosure that are known or later come to be known to those of ordinary skill in the art
are expressly incorporated herein by reference and are intended to be encompassed by
the claims. Moreover, nothing disclosed herein is 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 IS:



[ 0055] The node 800, when functioning as an access termnal, may al so

i nclude a user interface 806. The user interface 806 may include a display,
keypad, swoakerismi2cr ophone, and/ or any ot her suitabl e i rCEfSa@s/0642a1
enabl es a user to operate the access termnal. The user interface 806 is
used to control the data that is transnil®ted and recei ved by the processing
system 804 over a radio link by the wireless interface 802. [0056] FIG 9
is a block diagramillustrating an exanple of the functionality of a
processi ng system804. In this exanple, the processing system 804 incl udes
a modul e 902 for supporting a broadcdstAMMSa plurality of discovery signals
spaced apart in tinme by silent periods and a nodule 904 for changing the
duration of thesile i : LSGaVEe i | s. [0057] The
previ ous descriSfionO%Eag&%@?ﬁgggﬁgﬁgﬂgtﬁgwghéﬁgﬁ?%%n g IMTled in the art to
practice the vari ous agspessiag dgstemi dvadighied g¢b suphat b dusadewdidfiaciltirabings of o

t hese aspects will .be readi appar.ent to those skilled in the art, .and the
Gener i o pr CREPHI el MatEhiner B TGS e aBhprau: eoter a Jaupe beifiis,

the clai s rgiRr ROALiEELRANNEOthB Aubakith bEG &t bRCoABPSdS peign herein, but
is to be accorded the full scope consistent with the | anguage cl ai ns,

wherein reference to an elenment in the singular is not intended to nean
"one and only ode" urihesappspes f cddimy Iswhercht dif, pEgessing Kryemokefusthenpr e,

Unless spechikoald iy SEaled Rb ORISR, Aol ShMGRQML, refers to one or

nor e. ural "and functi guivalents e elenments of the
various aspects described throughout this disclosure that are known or
| ater come to bé&.knovithet gppalimsse obfclamd2nahyreakithd provctdiey aydterars fxgeess|y
i ncorporated herein by reference and are intended to be encaonpassed by the
clai ms. Moresi@ed fhpregt icornessien tﬂé%“éi‘?fn‘i Rt AN PPN dENOBER & to

the publi ¢ teaan el 8830ty WIRHNRIN SHEBndbPREGRULEmbR fRLi ci tly reci ted in

t he cl ai ns. aimelenment is to be construed under the provisions of 35
U S C 112, sixth paragraph, unless the elenent is expressly recited using
t he phrase "nears forfheoapparatus ké ataige 2oWhercimethrograsksting systiemeisefnether i s
recited usingfthe Fhr Se "stef fﬁr," VWHAT | S CLAINEQ{IS:CLALNB %. An.

appar at us 9P S T[T 8 KRR AR ?&}h%e,spo&ﬁﬁtor TSN HARPE RS Ry oYt
confi gur ed ohe of tRPAIctorandit dddERR%t theff tha réthéte abilé ¥arDéstablish a connection to one

of the one or more nodes.

5. The apparatus of claim 2 wherein the processing system is further
configured to determine whether a discovery signal received from one of the one or

more nodes belongs to a specific set of nodes.

6. The apparatus of claim 2 wherein the processing system is further
configured to determine whether a discovery signal received from one of the one or
more nodes belongs to a specific set of nodes based on information received from a

SCIver.

7. The apparatus of claim 6 wherein the processing system is further
configured to provide a message to the server relating to a location of the apparatus and

to receive the information from the server in response to the message.

8. The apparatus of claim 1 wherein the processing system is further

configured to enter a sleep mode during at least a portion of each of the silent periods.



di scovery signals spaced apart in tine by silent periods, the processing
system being further configured to change the duration of at |east one of
the sil erwopesygees 2. The apparatus of claim1l wherei nPCHAISPIBOLEIF NQ
systemis further configured to receive a discovery signal fromone or nore
nodes. 3. The apparatus of claim2 wheré/n the processing systemis further
configured to support a connection to one of the one or nore nodes in
response to recei Vi nqma HReRyeoy Hignal wheRm sl ¢rRB&i syhienoRefRhenOr e
nodes. 4. The apparatus of claim2 wherein the processing systemis further
conf i gur ed configuyed foy detemeinpadoerdide dfrihe eppsoriseandchageithd dyatordpsend et y
signal from said 0 he. one or des so that the renote node can
establish g&%glﬁéggﬁ%ﬂﬂ?%p%ﬁ)S%?“?ﬁ%q%%é@%¥mﬁgfgnnodes. 5. The apparat us of
claim2 wherein the processing systemis further configured to determ ne
whet her a di scovery dihgngiparaeeeio¥ athifin’ amvaaRinofhd peoceskinkydionheisnfatsr

bel ongs to a gpecific set of nodes. 6. The apparatus of claim2 wherein the

pr ocessi ng “8YREUWR fPIOYIdEABTIBAHT G wav e eladrbion losatreelibe appagrtat alier y
signal r ecgls%@% tflé Bﬁ%a(ﬁ@ﬁ o(PTsaitdQl? &€ of RE %il&ﬁg%ﬁo&selb% Q%I#aore O%Q@Cﬁlof[ﬂ c set

of nodes b on information recelved froma rver. he appar at us of
cl ai m 6 wheheienvdrhe processing systemis further configured to provide a
nessage to the server relating to a |location of the apparatus and to

recei ve the inf rnatH&E fromthe_.server response to.the nessag The

i . . 8.
apparatus of cl aim 1 WHeHBRRhS! falods PG, S R9ES g Sharm cBnfirhe ed t o

enter a sl egRfigRee t6lWetRekcathe! RRSHIon2oP i 10NcRf 0BAGH tBE sHIAR Rib8Hts the
periods. 9. The apparatus of claim1l wherein the processing systemis

furt her conppajaiuednevssdeererarioretion lovtside orradip rahge appar aruvorntodshdnge t he
durati on of )0 il G2315E08.00r G, SL . perdods based on that
det er m nat i on. . € apparatrus of clalm efein the processi ng system
is further configured to provide infornmation to a server relating to a
| ocati on of the lapparfkuspparsdusc bfirgemt hie veherdh ithe ppdeesdhgl sqbtemmersturtoe of
the silent perioqf Q?sed,on a response from, ) i i
contigured to determine that the apparatus 1s moving from the location outside the radio
range of the one or more nodes to the location within the radio range of the one or more
nodes based on a discovery signal received from each of at least one of the one or more

nodes.

13. The apparatus of claim 11 wherein the processing system is further
configured to determine that the apparatus is moving from the location outside the radio
range of the one or more nodes to the location within the radio range of the one or more

nodes based on information received from a server.

14. The apparatus of claim 1 wherein the processing system is further
configured to increase the duration of said at least one of the silent periods in response
to discovering at least one of the one or more nodes if the apparatus is in a radio range

of the one or more nodes.

15. The apparatus of claim 1 wherein the processing system is further
configured to increase the duration of said at least one of the silent periods in response
to discovering all of the one or more nodes if the apparatus is in a radio range of the one

or more nodes.



the server. 11. The apparatus of claim 1l wherein the processing systemis
further configured to decrease the duration of said at | east one of the

sil ent pewDad®/@g62rhe apparatus noves from a | ocati on oRCIiU$e008/0642d5 0 r ange
of one or nore nodes to a location within the radio range of the one or
nore nodes. 12. The apparatus of claim 18 wherein the processing systemis
further configured to determne that the apparatus is noving fromthe

| ocation outsidggthe Trha%para@%e cRfm 1N8rRdeopriiRz& RRHESolle IWRrbiAGRE | ON
within the radio range of the one or nore nodes based on a discovery signal

recei ved f poencesehsysfenais fughertcopfigured ta pleangn thegturatismeofsaident leasiBoneHahe

appar at us ohe%lakg%%}EM@gQﬁgnfﬂﬂe grqusFEng systemis further configured
to determni ReTR e % p%lrelllt%s §ROMBVI P’l& fromthe | ocation outside the
radi o range of the one or nore nodes to the location within the radi o range

of the one or nmare nddesappasdgs 0N cldifol Niatthem coRpsiNgth tatimistes daviap.a 14.
The apparatus of claim 1l wherein the processing systemis further
confi gur ed TRBSIEPR HEWCE NEhCERIP 48 BiocePingasystery IS fuiher opbzwrd o ehange dbg

periods in dhf‘a?iB%?@aiHaQtr %%ﬁ%ﬂé!%fih%%ﬂ?ﬁt tdeﬁ@&st asEinQfort S18hOREnR %s%{TlﬁOéyl}E?des '

the apparatus is in 10 range o he one or nore nodes. 1
apparatus of claim1l wherein the processing systemis further configured to
i ncrease the durl8ti ofhef apparausapf |dast lowbemin thee psicesmig pepstérods funther

response to discoyering all of t on r_no nodes.if,.the apparatus is in
LT Rar o r angelgey RLtBel BirefpeoibRatnt s AR e dieBrer PBAb £ ur ¢ her
conpri si Ng @t RRWRITatfsHd F6ethe \W&H BbiodsRitiRh @peESd BtidY SfcedTTtb@nf Ur t her
configured to change the duration of said at | east one of the silent

periods as a function of the power source. 17. The apparatus of claim1
further conprisilfly aTheappaiatusedt dai A§ whareiarbaidysition feowesh ofvter slent t he

processinggéx§%§@hﬁié%$&£ﬁﬁkfg%%qggﬂhggﬁig@%%g@ge the duration of said at

| east one e Si periods as a of the transm ssion power.
18. The apparatus of claim 1 wherein the processing systemis further
20. The apparatus of claim 18 wherein the duration for each of the silent

periods within the period of time follows a linear, polynomial, or exponential function.

21. A method of wireless communications from an apparatus, comprising:
supporting a broadcast of a plurality of discovery signals spaced apart in
time by silent periods; and

changing the duration of at least one of the silent periods.

22. The method of claim 21 further comprising receiving a discovery signal

from one or more nodes.

23. The method of claim 22 further comprising supporting a connection to
one of the one or more nodes in response to receiving a discovery signal from said one

of the one or more nodes.

24. The method of claim 22 further comprising notifying a remote node in
response to receiving a discovery signal from said one of the one or more nodes so that

the remote node can establish a connection to one of the one or more nodes.

25. The method of claim 22 further comprising determining whether a



configured to change durations of the silent periods between the discovery
signals such that the durations for the silent periods within a period of
ti me are woRheveed27 19. The apparatus of claim 18 wher eiPaTtuseoodws€rs on f or
each of the silent periods within the period of time is randomy changed.
20. The apparatus of claim 18 wherein th® duration for each of the silent
periods within the period of tine follows a linear, polynomal, or

exponenti aldidoliGy isial edived froMldieGf He Meld?nGsts nG@éHBé'IBrEg@Ttd Q%Ciﬁ@m an
apparatus, conprising: supporting a broadcast of a plurality of discovery

signal s spaJ@éQB apart in tinme by silent periods; and changing the duration
of at least one of the silent periods. 22. The method of claim2 1 further

CONpri si ng recei, §' " The e FhIERY §F faidd Si‘%)helfelﬁ){ﬂ[ Od%?en% mJg%DBFwPQtﬂ&S% dl%gme%be

met hod of claim her  conpri si ng suppo ne “of the
one or nor eigmaplﬁ-seuvéd friefPaTSE the oh€6LmbtdBodRs @bbﬁgs/ews@cgfwdet 6f nedesas d one
of the one or nore nodes. 24. The method of claim22 further conprising
noti fying &apessnia %ﬁ%oq’f?cﬁlé@‘bgﬁ@ea Y6V ecei ving a di scovery signal from
said one of the one or nore nodes so that the renote node can establish a

connection to ong of 146,86 8F cﬁﬁﬁ%@tﬁﬁﬁ&- co%gmsﬂge 00 MesCloR tf e

further conprising determ ning whether adi scovery s?gna recel vegg from one
of the onesoverigingotbes limliongs tho appspesiahd ceeeting thanodematias. frotheheret hod

of claim 22 wherein the tﬁgﬁt erm ning of whether a discovery signal received
from one of“t'Ae"dfiP8tC Nore™ S8ES bel ongs to a specific set of nodes is
based on information received froma server. 27. The nethod of claim 26

further conprisiogg priovirithel & dBSSRDAIrther EHBpSeRY fteri®d Ablcfgmbae dutigeat i on
of the apparatus and receivi ggl the information fromthe server in response

to the nesghlfast axprtiomef eeh Rbdesilentiparieds? 1 further conprising entering a
sl eep node during at least a portion of each of the silent periods.

29. The method of claim 21 further comprising determining a location of the
apparatus, wherein the duration of said at least one of the silent periods is changed

based on that determination.

30. The method of claim 21 further comprising providing information to a
server relating to a location of the apparatus, wherein the duration of said at least one of

the silent periods is changed based on a response from the server.

31. The method of claim 21 wherein the duration of said at least one of the
silent periods is decreased as the apparatus moves from a location outside a radio range

of one or more nodes to a location within the radio range of the one or more nodes.

32. The method of claim 31 further comprising determining that the
apparatus is moving from the location outside the radio range of the one or more nodes
to the location within the radio range of the one or more nodes based on a discovery

signal received from each of at least one of the one or more nodes.

33. The method of claim 31 further comprising determining that the
apparatus is moving from the location outside the radio range of the one or more nodes
to the location within the radio range of the one or more nodes based on information

received from a server.



29. The nmethod of claim2 1 further conprising determning a |ocation of

t he apparatus, wherein the duration of said at | east one of the silent

peri ods iwochemgeat7based on that determination. 30. ThePo@tuseasob42cs aim 2 1
further conprising providing information to a server relating to a | ocation
of the apparatus, wherein the duration 80 said at |east one of the silent
periods is changed based on a response fromthe server. 31. The nethod of
claim2 1 whereizq thepdur@hb®br atm@@u %@&elh%’sau@n&l of sdilhat Rhiteie d¥end ods
is decreased as the apparatus noves froma |ocation outside a radio range
of one or ndew m:@dés 1& mcmamfﬂcmtﬁe@ppnm ﬁmldwco‘i‘ﬁémgaaﬂll@ast angef dic emeovmeror
nor e nodes. gSIf > nBL qS%f %1orm1 ]f$urther 9 |S|ng determ ni ng that
t he apparat8 ﬁo@? roanhgl 6¢&aton U radlo range of the
one or nore nodes to the | ocation within the radi o range of the one or nore

nodes based on &5di sdh¢ansthed ghelbint @¢evheesn ftiiodureaehobiaidht lee@Sine@feh®f t he
one or nore_nodes. 33.. The nethod of claim3 1 further conprising
det er mi ni ngieHACTIPARIS ARGEISEE S TGSROMEP AlgCeYesing eHeT It ans Primeistnodaeifithe

radi o rangggﬁﬁmhgﬁlgg/agbr egf@%q§§(hquggoh&patlon wi thin the radi o range

of the one nor e nodes ba on information received froma server. 34.

The method of claim2 1 wherein the duration of said at | east one of the

silent periods i36. i ndibeasethod nofr eponile wierdn sboveppingisatorhpass omewel t he

one or nore nodes, if tB"@F aratus.js .in. a radio ri ge of ,the_ one ,or nore
tsre 1etnI

nodes. 35. STHESHERHEH oS spid gtdeat ong 9L R, sikF BRIQES 1S ghangtd 95ehst

one of the fghdtBAlbf BRIJMIS sbiircd.NCreased in response to discovering all of
the one or nore nodes if the apparatus is in a radio range of the one or
nore nodes. 36. The nethod of claim2 1 wherein the apparatus conprises a
power source, widrei Thenactiod afi elairof2lsaihgrean theapparawe fyrthemeonspriseata

periods is V\%ﬁ?fﬂﬂt%fj?%g gpfn’dﬂsgélsﬁ[a‘? EIW% SRR e SRS 0f $id aﬂ[ﬁ Nady Of

claim2 1 whereln par conprises a transm aV|ng a
transniSS|@ﬂmﬂ@%ﬁbdsMhﬁ%ﬁﬁﬁmkh&hdmm&hnQqu&n&ﬁld at | east one of the silent
periods as a function of the transm ssion power.

38.  The method of claim 21 wherein durations of the silent periods between

the discovery signals within a period of time are different.

39. The method of claim 38 wherein the duration for each of the silent

periods within the period of time is randomly changed.

40, The method of claim 38 wherein the duration for each of the silent

periods within the period of time follows a linear, polynomial, or exponential function.

41.  An apparatus for wireless communications, comprising:
means for supporting a broadcast of a plurality of discovery signals
spaced apart in time by silent periods; and

means for changing the duration of at least one of the silent periods.

42. The apparatus of claim 41 further comprising means for receiving a

discovery signal from one or more nodes.

43. The apparatus of claim 42 further comprising means for supporting a

connection to one of the one or more nodes in response to receiving a discovery signal



38. The nethod of claim2 1 wherein durations of the silent periods between
the discovery signals within a period of tinme are different. 39. The nethod
of cl ai m86 2e#vemed2n t he duration for each of the sil ent ppeniseas/oeizzhi n t he
period of tinme is randomy changed. 40. The method of claim 38 wherein the
duration for each of the silent periods2hithin the period of time follows a
| i near, polynom al, or exponential function. 41. An apparatus for wrel ess

conmuni cat ifRAs s2i8 SAPST Bk B8: ofBBRSHddes. supporting a broadcast of a plurality
of discovery signals spaced apart in tinme by silent periods; and neans for

changing the duration of at |east one of the silent periods. 42. The
appar atus of cl &*m 4 Thefanperéss ebristn sthduithearronfrsisingemeins fry zotdyiseovery

Sponal M1 OMLBNE Rits TS BRMCR, « Advinl? JABBALA MRS frofl AUdTLAL of Wd B

conpri sing freans tor su ng a connecti on one e one or ﬁ%?g

nodes in res@onsdestso thackd dhivge Rodd 8 @Veblyshsd @matdtioans sat df tie@nobr hioée one
or nore nodes. 44. The apparatus of claim42 further conprising neans for
noti fyi ng &°f&not e node in response to receiving a discovery signal from
said one of the one or nore nodes so that the renote node can establish a

connection to ong of 1€, PR AT ofMPfafin NRURFhefRompASINERREIRA 185 Rferblhdn 42

further conprising nmeans for determ ni ng whet her a drscovery signal

recei ved f mdwtlene difcovhey ogml oecammdefromdes dfethowgs or onae spded bélongseto of
nodes. 46. The.a a%at s of claim42 wherein the nmeans for determ ning

whet her a 8??%%@%59 8PYHal received fromone of the one or nore nodes

bel ongs to a specific set of nodes is configured to nake such determ nation

based on i nfor maki on m&g?a&aﬂlsfommra 4964 NQEin tAd medikefor RPRFBINiE WhetBbad m 46
further conprising neans for providing a nessage to the server relating to

a | ocat i on dbfcoveiE Sigpplicadived fier are g Ehorene or seast BPeRy bekngs i o spastficotet oF om
the server nolfled & chﬁﬁgﬁarea % hﬁﬁe i 84& mination based on information received from a

SCIver.

47. The apparatus of claim 46 further comprising means for providing a
message to the server relating to a location of the apparatus and means for receiving the

information from the server in response to the message.

48. The apparatus of claim 41 further comprising means for entering a sleep

mode during at least a portion of each of the silent periods.

49. The apparatus of claim 41 further comprising means for determining a
location of the apparatus, wherein the means for changing the duration of at least one of

the silent periods is configured to make such change based on that determination.

50. The apparatus of claim 41 further comprising means for providing
information to a server relating to a location of the apparatus, wherein the means for
changing the duration of at least one of the silent periods is configured to make such

change based on a response from the server.

51. The apparatus of claim 41 wherein the means for changing the duration
of at least one of the silent periods is configured to decrease such duration as the

apparatus moves from a location outside a radio range of one or more nodes to a



48. The apparatus of claim4 1 further conprising neans for entering a

sl eep node during at |least a portion of each of the silent periods. 49. The
appar at uswof2o0eiapéer4 1 further conprising nmeans for det @CEiUs200g/06d2iHCcat i on
of the apparatus, wherein the neans for changing the duration of at |east
one of the silent periods is configured22o make such change based on that
determ nation. 50. The apparatus of claim4 1 further conprising neans for
provi di ng ijffa86ARLihatht adio PAIRY BF tHeQIndlok Adrd Rodks| ocation of the apparat us,
wherein the nmeans for changing the duration of at |east one of the silent
periods is configured to make such change based on a response fromthe
server. 51. The Sapparldc@spahtusohrigim 51 fuilear spmptipiag mcans fqrsleteemaneg Higt t he
duration OTtheaE%da?ﬁst isol%SviBg 438 3 b%@tﬁonogﬁtki‘a $hd FadfP Py g%&gﬂ’e b Qefilfase
such duration ‘as e apparatus noves froma location ottt si de a radio f ange
of one or nBU& twHRSIotaich QAN e wMidiohtdhgt e thadine dramge: Adddshgsehenos nore
nodes. 52. The apparatus of claim5 1 further conprising neans for

det er mi ni ngICARTY sigBalyisprRiY et fiemicachofAt Aepst onsrATeoneRr 40918 HOdRS: si de t he
radi o range of the one or nore nodes to the location within the radi o range
of the one or nmge naggs, Pﬁ%ﬁg 0P Blafh 81 SEANE ' Bmphigin 'méaﬁﬁdr‘h%%nﬁﬁr%%&%h of
at | east one of the one 8 nore nodes. 53. The apparatus of claimb 1
further coripy hgpangusrsamsvihg rirade ther lncaiiongouthide thdhadappagatofishd snarovimoge f r om
the | ocation ou%side t he radi.o rgnqe.of t he ?q or nore nodeg tg tge

| ocati on wi'PHN G AR Feraian PHYR 1B TEHE BRES Of Hor@enYuB b aSET Grped on

i nf or mat i ognfHRERIMMELAc it EanSeEeMRF.. 54. The apparatus of claim4 1 wherein
the neans for changing the duration of at |east one of the silent periods
is configured to increase such duration in response to discovering at |east
one of the one & norlderpaagtusfofchemapahereiisthp gngaps forrdangng diggéurafion he
one or nor : - - or
changi ng tEggggggpPgﬁfgggggﬂﬁggégi§EQR%¥&%%gﬁ%¢¥%%¥Q%%§P%Iégﬁéﬁ% n ?éﬁred

t 0 i ncr easeissuedringdat aédsoond of the Hpe BB tokOnees ¢othe abpgraak lis @f a tddé @nge of nore
nodes if the apparatus is in a radio range of the one or nore nodes.

the one or more nodes.

55. The apparatus of claim 41 wherein the means for changing the duration
of at least one of the silent periods is configured to increase such duration in response to
discovering all of the one or more nodes if the apparatus is in a radio range of the one or

more nodes.

56. The apparatus of claim 41 further comprises means for providing power
to the apparatus, wherein the means for changing the duration of at least one of the

silent periods is configured to change such duration as a function of the power source.

57. The apparatus of claim 41 further comprising means for transmitting a
signal at a transmission power, wherein the means for changing the duration of at least
one of the silent periods is configured to change such duration as a function of the

transmission power.

58. The apparatus of claim 41 wherein the means for changing the duration
of at least one of the silent periods is configured to change durations of the silent
periods between the discovery signals within a period of time so that such durations are

different.



56. The apparatus of claim4 1 further conprises nmeans for providing power
to the apparatus, wherein the neans for changing the duration of at | east
one of thwoperee2peri ods is configured to change such ®aTAIS2@S/ 06275
function of the power source. 57. The aggaratus of claim4 1 further
conprising nmeans for transmtting a sigral at a transm ssion power, wherein
the nmeans for changing the duration of at |east one of the silent periods
is configured tgochange .pshndWraldins@ghécfikhe h@fs &r dhafgihf ANSHra/&PN
power. 58. The apparatus of claim4 1 wherein the nmeans for changi ng the
dur ati on ofofat l¢asheone ohdhopiletieesipilemn coeitumdsto mndombyi ghangd cach ohange

dur ations %fnﬁ%% shhgqh Eq&&Pqﬁibe}@%§onhhehdisgovery signals within a
period of R M RA S EN ratt ons areY arftstent . 59. The appar at us of

cl ai m 58 wherein the neans for changing the duration of at |east one of the
sil ent periods i69. corthcgippadts ®f ctosd whebange neaak faf chatiging divy adrhG6rs
within the period of time._is randomy changed. 60. The apparatus of c¢laim
58 wher ei n of RElCA® QRS of the SHAHMSTIA ltsreenféﬁ}%cg foghapge each of sugh dywadions withen

si | ent - per iigd5eriod FORIJ HUIRal BoERBRER GF%PoRhisiipr ali ons wi thin the
period of ti In a linear, polfynom al’, or exponential manner. 6 1. A
conput er - program product for communi cation, conprising: a machine-readable
medi um conpri si ©4- i ngt FAUBRYtSINRIOBSET PROAIEtdOTSP M e 9 FOTEPIEYRE em t O:
support a broadcast of a plurality of discovery signals spaced apart in
time by silent periodsmadiiflc-ehiangle hb@usltahpOin®findtuctiedsbx@nabef bihe
silent periods. 62. An access termnal for wrel ess comrunicati ons,

conpri si ng:préceNiveSss&n@: Syst em confi gured to support a broadcast of a

et oyt e EF R EET S e BT PR
| east one @imdKiesikht ftlodRefdods; and a user interface supported by the

processi ng system
change the duration of at least one of the silent periods.

62. An access terminal for wireless communications, comprising;:
a processing system configured to support a broadcast of a plurality of
discovery signals spaced apart in time by silent periods, the processing system being
further configured to change the duration of at least one of the silent periods; and

a user interface supported by the processing system.



