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FIELD

[0001] Various embodiments rclate to wireless communications methods and
apparatus and, more particularly, to wireless communications methods and apparatus
which support direct peer device paging in combination with hopped data

comrunications via an intermediary node.

BACKGROUND

[0002]  One approach used to support multi-hop communications is for each
node in the system to periodically broadcast a routing table identifying other nodes with
which it can have a direct connection for the communication of data. In such a system a
node can learn from an adjacent node's routing table that a route exists for it to
communicate data with a more distance node by using the adjacent node as an
intermediary.

[0003] One problem with this approach is that the cost associated with each
node having to periodically communicating its routing table can be large from both an
air link resource usage perspective and a power consumption perspective. The amount
of arr link resources required to be dedicated for conveying the broadcast routing tables
can represent a relatively high level of overhead signaling, thus limiting the amount of
air link resources available for traffic data signaling. In applications where the
communications devices which are broadcasting routing tables are battery powered
devices, power consumption can also be an issue of concern. For example, a battery
powered portable wireless device, which may infrequently have a need to transmit
traffic, in such a system, would tend to drain its battery by having to periodically
broadcast its routing table so that other devices could benefit.

[0004] 1In view of the above discussion, there are a need for new and improved
methods and apparatus for supporting multi-hop data signaling. Methods and apparatus
that support peer discovery and multi-hop routing, yet tend to conserve battery power
would be beneficial. Methods and apparatus for supporting multi-hop data signaling

that do not require a proactive broadcast of a routing table would also be beneficial.
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[0009] While various embodiments have been discussed in the summary above,
it should be appreciated that not necessarily all embodiments include the same features
and some of the features described above are not necessary but can be desirable in some
embodiments. Numerous additional features, embodiments and benefits of various

embodiments are discussed in the detailed description which follows.

BRIEF DESCRIPTION OF THE FIGURES

[0010] Figure 1 is a drawing of an exemplary peer to peer communications

network, e.g., an ad-hoc peer to peer communications network in a local region, in
accordance with one exemplary embodiment.
[0011] Figure 2 is a drawing of an exemplary communications device, e.g., a

peer to peer communications device, in accordance with an exemplary embodiment.
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flomchart of an exenplary nethod of operating a first conmunications

devi ce, exgoaod1idEsSt peer to peer communications devi 3@,”689009,03504{,
conmruni cat eoyeAdchwad second peer to peer conmmuni cations device.

[0013] Figure 4 is a drawing illustrating an exenplary conmuni cati ons
networ k and exenpl ary signaling in accordance with one exenplary
enbodi nent. DETAI LED DESCRI PTI ON [0014] Figure 1 is a drawi ng of

an exenpl ary Pagiiz| 0 PERk 5RTBALEA AR RIMO etk Ror Belting #irfd- NOC

peer to peer conmunications network in a region, cordance
Wit h one exenpinarigatemydeliiee nig., aExgppérde year commincatidnensvingtwor k 100
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peers with routing which may, and sonetines does include nmultiple
hops. Thus a first peer to peer device discovers another peer to peer
device in iWﬂﬂl’.&ﬂNa direct signaling and sends a page
directly to thegys@sons.gevi; i Jﬁﬂ i | RS ice
may, and sonet iqmes?doe , séggdgﬁtgﬁag,é%ﬁge%,é&@é r g{aﬁd}eglﬁ&a peéc(rm%{%S peer
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third node.

So of the peer to er,.co ni cations devices, e.
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peer comunfTaLs %ﬁ‘i‘h 3%&}?%@@%"%_ ilﬁ% -cdﬁ’ﬁ’ﬁﬁ?\lc]alto?-ow_%e ‘H’é@lf’sée_s, e.g.,
handhel d NDBbhRUFQITIAD USALdsQIE, 4611065108, ...110) Qbelt Présditcndicdis:
drawi ng of an exenplary comruni cati ons devi ce 0, 'e.g., a nobile

node suppor SIBRYingderPeebdiprawerycdimelipiesng signabing beiwawrcraetarmsledaid t h an
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net wor k 100modtiphd bppse Thus { 661 5der Exenpdaiog dioovannimdter pees talpet devi@dn
i ncludes w {t§ lo%glsviéir?i%ye\id\a{ Qfrect signaling and sends a page directly to the second device, yet
the first communications device may, and sometimes does, send data, ¢.g., user data in a
peer to peer traffic segment to the second device via an intermediary, ¢.g., a third node.
Some of the peer to peer communications devices, e.g., device 4 108, also include a
wired interface, which couples the peer to peer communications device to other nodes
and/or the Internct, in addition to a wireless communications interface. Some of the
peer to peer communications devices are mobile communications devices, e.g.,
handheld mobile communications devices.
[0015]  Figure 2 is a drawing of an exemplary communications device 200, e.g.,
a mobile node supporting peer to peer communications, in accordance with an
exemplary embodiment. Exemplary communications device 200 is, e.g., any of the
communications devices (102, 104, 106, 108, 110) of network 100 of Figure 1.
[0016] Exemplary communications device 200 includes wireless receiver
module 202, wireless transmitter module 204, a processor 206, user I/O devices 208,
and memory 210 coupled together via a bus 212 over which the various elements may
interchange data and information., In some embodiments, device 200 also includes an

170 interface 207 coupled to bus 212, ¢.g., a wired interface, via which communications



nodul e 202, wireless transmtter nodul e 204, a processor 206, user
I/ O devices 208, and nmenory 210 coupl ed together via a bus 212 over

whi ch the w@hi@Ms@d enents may interchange data and i nferRRLIOBs0dd"
sone enbodi pemicswalevi ce 200 al so includes an I/Ointer agg fggs

coupled to bus 212, e.g., a wired interkace, via which communications
WO 2009/ 114268PCT/ US2009/ 035040 072269W0 5 devi ce 200 may be coupl ed
to a backhaul network including other network nodes, a cellular
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execut es t heclhdarmetvesk, 208/onthd Intemst. t he data/information 220 in nmenmory
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4. in memory 210 to control the operation of the communications device 200 and
implement methods, ¢.g., a method in accordance with flowchart 400 of Figure 3 or in
accordance with the signaling flow described in Figure 4.

[0018] Routines 218 include a communications routine 222 and wireless
terminal control routines 224. The communications routine 222 implements the various
communications protocols used by the communications device 200. The wireless
terminal control routines 224 include a paging signal gencration module 226, a hopped
route data signal generation module 228, a peer discovery module 230, a paging
response signal processing module 232, a data transmission approval module 234, a
transmission power control module 236, a communications peer updating module 238,
and a routing information recovery module 240.

[0019] Data/information 220 includes received presence indication signals
(received presence indicator signal 1 242, .., received presence indicator signal N 244),
a maintained list of identified peer communications devices in the vicinity 246, a
generated paging signal 248, a reccived paging responsc signal 250, a paging response
determination 252, recovered routing information 254, generated data units 256, and
power level information 258. The power level information 258 includes presence signal
level information 260, paging signal level information 262 and data unit signal level
information 264.

[0020] Wireless receiver module 202, e.g., an OFDM receiver, is coupled to
receive antenna 214 via which the communications device 200 receives signals from
other communications devices in the region. Received signals include presence
indicator signals, paging response signals, and routing information signals. Wireless
receiver module 202 is for receiving, prior to receiving a paging signal, a presence
indicator signal communicated over an airlink directly from a second communications
device. Wireless receiver module 202 is also for receiving, following transmission of a
paging signal, and prior to transmitting data, a paging response signal, which is in
response to the paging signal, over an airlink directly from the second device. Wireless

receiver module 202 is also for receiving a signal from a third communications device,
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conmuni cati ons devi ce 200 and the second conmuni cations device to
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Wreless tr tter ) . Y\ transmtter, |
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signals directly to a _second communi cati ons device over an airlink
and transni $SORBEOMMIeAi0nT feicce dhubPeehdisewepraotimAtideniieths soevé ce

to a third goRmwbcali L1 6 ¢ TS A RBGH R ok SRR BT 1l
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devi ce. Hopg)ed .route data si %nal eneration nodule 228 is for
positive response to a previously transmitted paging signal from device 200. Data
transmission approval module 234 controls the transmission of data to a second device

to proceed in response to a received paging response signal.
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wi th which drviiie cBﬂ@sp@ﬁxﬂIn@Qfﬂﬁuﬂieﬁ@év@:ebageﬁls&Bnd B&idce IRk MRMsPr esence
i ndi cator si R%;Ea‘% In sone errbodl ment s, Eéesence i ndi cat or _si gnal
is a signal SRAPURCESHHTPIcsstce mdicator sigpaliis 2 Bghtweightesigiohvred doridiscariav-her
devi ce, e.QJand fhe SREQAA s%%éﬂ"tﬁlqtse |f s ﬁ@ﬁﬁf@%nﬁ%@@fnﬁﬁ@hﬁltl-ﬁ oﬁﬁr?%iﬁ‘rkgﬁ
indicator signal is a lightweight signal used for discov e
i ndi cat or sipaatulibop rouEng table. g@ﬁorsmmbctdnemts ta@r@enc@nmdwﬁéomgmal - hop
routing or g&%ﬁgni@atg}%rﬁg Ib&f@nt'if?élltuk oq&lﬂ colngsp%gg?l g%e\mg ﬁch
presence indicator Si [ CohunI cat 88 OnPy a4 g P VISe D
identify cotmwptwdjﬁhngres@lce helicier isigealwhin edrmet eralnsiimértts thel fresepeediadioster

i ndi cator signal. In some.enbodi nents esence i ndi cator si gnal
communi cat e’ %Pagfcf}w}%{rgfe Fﬁm?a QR Mg St Plé IBE‘WE? HohopgrtEefiong O‘bl?”‘mi?r?g
nore of thetfedbllovngd) ond orafi@e Alenfilérs chetpdidingad $hék¥éﬁ/fc€$@1%cﬂ'aﬂg'nﬁ1@d
t he device vﬁm ch transmtted the.presence indicator si

i nf or mat i on USRS ARG CH PR ig b &) WOYWOEWF@EHMP@H’CW gﬁs‘*ﬁ”@t’ adichhe
presence i ndhgediféd Bk BR8nce iddidardrWidahil B @k evice
whi ch transm tteld thegprenscgnce d| rﬁ {éga o?%lsf{é%%ﬁm%&%@%%bs’h%u on
used to int é&hpﬂhétaﬂﬁlh?éteé Bwetpersenastindipasonpigrek aediv) rdouztion umdg‘maiterpﬂehthe
various enb t [ cont ent of
the pr esencg&} %ﬁgl Ca{c gﬁr&g?dc%cﬁéa%ar s&q%gl Liﬁggncgu% n@?& cn% thc hﬁo%att iony ﬁscﬁiow
t o process tointegmttthe cdrm&mrafnhe[prasemtaa:rahaangstgnei mayrmdnd@fegflﬂagds in a
message, inf ti ndi catin he. nu f bits in each.field,
mndlor a ol B oS p et ro RS S s s e LSRR &
recovery nmodickRed 4ofiRADY S Ecaling tHERIbeN6 BidiiMeach FHeRl, Bl NS tHpe
third device jndicating that the third device can act as an
i nt er medi ar §? Qheen device 200 and a second conmuni cati ons devi ce
for the comunijggie) 0OnrQfin g%f@rmaltﬁn‘?%%r?mme@@tréow&gg s%hglrﬁllu&
the third connunlcatlons evice 1 ncludes an i1dentifier correspon
to the thi rﬁlf@@fwlé@fmmath[@dwye ipdicetingdbiat theebisd devicawineat ssrnsi gnal s
(242, 244) r el ess .receiver
odul o 207 SATEIERLALARNRUS B oSt LRI
commumcauon of data. In some embodtments the signal from the third

communications device includes an identifier corresponding to the third device.
[0027] Received presence indicator signals (242, 244) represent signals which

are received by wireless receiver module 202 and processed by peer discovery module



WD 2009/ 114268PCT/ US2009/ 035040 072269W) 8 230. List of identified
peer conmuni cations devices in vicinity 246 is a |list being
mai nt ai nedyanehotpPed ed by peer di scovery nodul e 230 whi } ifles
devi ces wi t B7369®0 communi cati ons devi ce 200 can seek t%?@g?%g@%sﬁs)%o a
page. List 246 includes peer devices comgresponding to detected
presence indicator signals (242, 244). [ 0028] GCenerated pagi ng
signal 248 is an output of paging signal generation nodule 228, is a
di rect pagi ngo SLENH iderfifid | ] J kb
modul e 204. Recel veci epa i nEgef Eé%@ﬁgggtgoﬁgggﬁc%gﬁ)@#@%g 2Esli6 SS%Z'F& %éelg i ved,
by wi r el ess maatingdeandmpdaic@bppr discbverionedse? (oyhipagicnifiesels pioasweith
signal proc j 32.:.Pagi ng response.determnatjon 252 is a
det erm nat i gv(riﬁ%e%? For (r;f'%g&ﬁ%'is (%‘élé? %gd ?%‘s%%%@?%ﬁéf dP%o 1@?541%63%%‘%3813%
232, e.g., detiemsnbmespgndifig @ deasictipy@ecespiicsse si@aki®ipaging si gnal
248 was receiv n sonme epbodi ment a detected pagi ng response
signal fromt hi%@i cée"teéat a@ngtSFﬁélaé%@és %gu%‘iﬁroé@?@fﬁ Fiienl eseeation
positive respaiee28a0d dirB& phAfKsiPhal 2inB 30RarlsBHRA DS Svird G0 Bhnsh B GAIRHR @
negative resgonse. .l n some enbodi ments, there is’a predeterm ne
rel ati onshi pVbeRefeird prnarespanshiicna 3disesimal wpdivdd, bhwiplasecomier
transm tted, R 2 frobd G § | .
response signal .e I naso e ‘%ssgé?hﬂygﬁg%gi %@ﬁ%,Sggg&ggg&eegsrq%élglgéﬁgzgﬁaﬁng
does not i ntdspeise detdeningmni2demt 4 ddtemimoion pefiondi by phging fvepahey sigeal
whi ch transm [esponse .signhal ... 0029] , Recover.ed
routing inf rotﬁ%‘??lgklp@g%a‘?‘nt?‘%‘d‘gegerf’wlgg ﬂ?iltq%lﬁv? ’éeg%%? @]oth? Pamegsignal 248
recei ved rows rgeiver. danBink embsdigivad, 4 @tRtcdedglY rabbsik 6%Ral TRELINE/Evice
nodul e 202 ndh.g%%[%essed by. rogtb%ﬁ i nformation recovery nodul e 240.
Goner at ed dbt ¥hiEhMEER e dreaied SiChAs *PSsp etPPoune Tedick nghes
generation resgtsﬂs@si%aﬁ indR@RQ 2 HeB AV R PoktRl 115 scmbenhBodirBen®s, thefb di%ef to

c

peer traffic signal conveying User data directed to a secon

communi cat i Bivdetgavnedclafipnshmp ea dho@plitarssprednovkitly the peeedvand
previously pecsiived, L i r itte

wrel ess t réns m'lt t e.rn artrlgé;%{ fémezllgﬁl&?%ecghtg %ﬁggﬁgteovi?lcgaé/%?%%g%es&%n 01‘ gétso%g

idnt er nedi ar W-Ch@plgpdimm' tsj mp@ersizems]? sighaltdoes nu;tg'xgaizhcte alct}seg'aeﬁdmn?fi& second
evi ce. . Pawer | evel .informati i ncl udes i nformation
used by tr a%cgsrgﬁgéosrgdénrgq ov‘\?erewlcg\‘/’@fc%ctﬁﬁfrp%tleg%d’ﬁg%reﬁ?%‘s? Y&¥ntrol the

Wi r el fass trgnfs Pﬂmer Rimsinﬁecli 12)@4?@ iﬁﬁ?rfrﬁﬁm% iﬁi:)iﬁ%e%ﬁ@fﬁhnéttbﬁﬁ&o%red from

signals at different power |evels. In sone enbodi ments, the presence

Si gnal | evef “RFEY FRMliPE Bt ish caREa L HITEICS: raver Psdiale 202 and

i nf or mat i onprdedsdédili eatiRsinthRbtidhecPRe8SRBELe DAY Qersta@idatd it Q%é)ﬁ an

transmtted at a higher power |evel per information bit than the

transnmit poSwputiodheppegaputy dats pignaligenerigion raetuleR28atGenemict dgiagnis 256 i,

SO oo PR e RIS S R0ALs B LBRBIASY 5 (P
communications device, which device 200 has previously paged and previously
received a positive page response, but transmitted by wireless transmitter module 204 to
a third device which is to act as intermediary hop point in delivery of the traffic data to
the second device.

[0030] Power level information 258 includes information used by transmission
power level control module 236 to control the wireless transmitter device 204 to
transmit different types of signals at different power levels. In some embodiments, the
presence signal level information 260 and the data unit signal level information 264
indicates that the presence level signal is to be transmitted at a higher power level per
information bit than the transmit power level per information bit for a data unit signal.

In some embodiments, the paging signal level information 262 and the data unit signal



9 level information 264 indicates that the paging level signal is to
be communi cated at a higher power |evel per information bit than the
power | evekoRgfifdker mation bit for a data unit signal. [114(11

enbodi ment s g7¢f@vwpnesence signal |evel information 260 Panl s?ﬁ)gﬁzgg%oa
unit signal level information 264 indicate that the presence |evel
signal is to be transmtted at a higher total power |evel than the
total power level for a data unit signal. In sone enbodiments, the
Paging ot Inalyel SXEha i MUTANLAR ROAANLANE TR b IR EN Bl o
information 264 1 ndicates that the pagin evel signal” Ts 10 be
transm t t ed highempdviey beyel poo irdbroptioe bit lemehe pdvan ldvhleper atfatmapionbit fdravel

for a data unit _signal . In so enbodi,nents, the esence Si
L evel i nfor NAEARSBEE. InaPtos et e aFs5heq S‘%%@ﬂ%ﬁ?"ﬁﬁgi{}gﬁ angs 4
i ndi cates t hiatdathmitigabled ihforedtioni2gh aldidete the theprbdealsVd kRealat ibe

hi gher power | evel ger .air link resource unit than the transmt power
| evel per aiPP§TpfRd 3t & ot ppyvey lgvel thag dhatotshpewasilggiehfor adataggitsignal.

enbodi nent s 1 §d¥ee QAL IRHerd, Magiél%\é%haﬂ 18§ P fiBY BB %ﬁ%&xﬁﬂ‘ge &ﬁ?}lﬁ{%i al

unit signal |evel information indicates that t pagi ng leve
signal is tdevekinfumaiion dtindicaies thatihyprgingdoved righdvseto hodrangmitted atrik
resource unif.ntham (Lo 14 sour.ce upit for a
data unit s;hggnaﬁh[‘.3 Ih%%ﬁ%%%gj:éﬁr@ﬁf@?ve? Leé{daflofgF%tnﬁnlg%lg%ad'r cellifit is
an OFDM t onembydibehts, the presea signg lorkinfometidro2é0cine KM wyndialal level
transm ssion dinme i r val 0031] Figpre 3.is.flowhart 400 of
an exenpl ar Vflﬂ%?ﬁlt%a%fmg}f&%lmaﬁ& B °§tle‘%g?’r¥|‘?fiis 9. AT 3&8?‘1?@%. ,
a first peepower Ipes herCiMmfkteatdeQRE til@hE Ransidittfowdr BSYRAair link resource
comuni cati ons .devj ce, .e,g., a second peer to peer conmuni cations
devi ce. TheURitf¥@ dakiginisigal 1n some pmbedimens thrhazingsignablery] inforregjionn
Wi th a thirdes e saLhe %gns SMcERiforfiabon 2@ hitbitk RES i i
comruni cati ons device. Oper%gt i.orc_l3 of the I.Iexerrlr_){n(;lry met E%@é@gg{%s}igﬂai
step 402 whévte bglsemmupisated sirmiighes apversval oo dwlinksepoveened tion thapbwer
initialized I rt st 402 t.0 ste 04.. ..
[0032] 1 n sia oA {8 BEREERRE kA ShRbhund TR Rl 4% et
presence of réspdiccanios ag QA sorfersymbol, kepresetingLint oaikifonme@RDM&$mbdl
the region. Duri.ng the rr?ni oring the first conmunications device
may, and soHELTHELHYRE ™Rt or m sub-step 406 in which the first
comuni cat i ons [0§34]] CEFip@REi i¥ 66 wshapy MOV 6L et eI SR 1Rk BBrating a first
comuni cated directly over an airlink froma second comuni cati ons
devi ce. |n SYRBUBHRHEES AEHES &8 RTHPeTn BeericprtTBatcations sewcs imgii scoiide h
comuni cat egoduhid@itnk ik Gte, 691, heSRANYERY g&rwﬁnﬁﬁ% AEULE Crnelitst
some such enbodi nents, the presence indicator signal is a signal

whi ch comuArtsscerd emmumgrtipgedavices e izoragespoitivs tiydicomntueicstmoridvice,

Communi cat o5 &0 3008) Fiiemee LgoR 80 fue0 %S Rel Rty srthat on

in a set of star$ orsptd0drwheonse Stst pgnafinitdtions devate inpseertdentnd iniabzed.

correspondi to the second co njication evice; (ii) information
i ndi cating PRefgpaosreds REMSBILHE ooy g%‘f—g ons device; (iii)
functionality q00829r t Rdidpyiol e @eRRARGGOMTALNIE dionABS relaNt f@senddgr (1 V)
information used to interpret the content of the presence indicator

si gnal . | nf BY9Hator signgls gy sher spmpppisations deviesstia the region hauiiesbence
i ndi cat or Sp@ARb FRe i ; I nAlj )i 3
content, infor .neﬁl%e ilﬁd%:%!g[ﬂlfﬁg?tfg)ﬁséd%‘]tﬂ%bg%#’ glgd %?%e:tlg% > ?ﬁég,t egfogr%lgglgg%p
i nf or mat i on49tiaivelieh thg firdi commuhisntians dpvicasrereivesagheseidesudicitof sigmahit | on

e 404 Cota B 0g: ARy ot ke Bl oY PRuRSERTELR: ohotne

devi ce det ecmbmimenthebdprsaare indica@r praasggntehichdomAtticatsd gnidéntifias

received fromthe second devi cde and, proceeds abs a function of whet her
corresponding to the second device. In some such embodiments, the presence indicator

signal is a signal which communicates only an identifier corresponding to the second

device. In various embodiments, the presence indicator signal communicates



[0034] In step 410, the first comunications device updates a |ist of
devices with which said first conmunications device can conmuni cate
based on th¢adesaksed presence indicator signal. Then, Pb‘i‘/U%E(ﬁQOﬁa«s%
the first commgoweati ons device decides if it seeks to transmt
traffic to the second device. If it doegynot wish to transmt traffic
to the second device, operation proceeds fromstep 412 back to step
404, e.g. to performnonitoring for presence indicator signals during
the next inpgsyaliofid 29 Mﬁ% RIER ARG 28{1‘& &fmér'g%éﬁlﬁa@fe
comuni cat ed. However, 'T first co ations device seeks to
transnit tredraspondingtt @eevec(mdctomnbvenonshbmcaﬁé) mforontier ndieetds the ome
step 412 to L0035] I.n e first,cqgnmuni cati ons
devi ce trangﬁl&ggecé%éplgogquﬁlglmé%glﬁﬁ%ﬁevﬁ “‘ﬁ‘z‘“"t%onafé%sal’l%"étc?@h& $ietond
communi cat i corsmaevitoas dadse; and @vif)rzhﬁonhauo]iheaf tol ifte i@ pheAcbBtchhief the r st
communi cati ons device nonitors. to recei ve a agl ng response si gnal
fromthe seRGHNICHEIGET Sl RCTPRIRYHGB teigret digisoneRptArshicpe,
and sonet i MRglidater s@ﬁﬂfnoawﬁaudé B.gS WRgSh@RathbthoW 8 ptdcéﬁtcoﬁ{am%ﬁ%bx?ns
devi ce receives a pagi response signal over an airlink directl
fromthe seB@HdlidD wi'n e'tqféiﬁki%elef\his@essa@enfamewnpnds@éeaﬂwrmmm%p
416 to step

[0036] 11§ RCr S tdae e L are e Bl A b A addion.

t hat a pagi pceads fromsstepsiOgriabtepd@8.not recei ved fromthe second
conmmuni cati ons 'c h eration roc eds omstep 420 to step
404. However, i[&%é1 pa ﬁ%&%%’qg%ﬁ%m%‘?‘& s 4. Je{eém%%}”g?@%r ¥ a8hbnse
signal in re&mnse;dtoetot bignales eseivell fiomahs sacbi BekvidegRdbrabedsiep 414,
was recei ve from ‘BE? second conmuni catl ons, then operation proceeds

fromstep 4 Ctt“Bl thep or nqt thegirgssnopindicier signal wagisheieh: JaR Prpce

devi ce moni hicstok Sion vehd Absreb QM Rirh Bfe CQRNIUBYEARADDcHBN £8Seedd Rom
sone enbodi ments, Sstep 422 may, and sonetines does incl ude sub-step

424. 1'n substep 408 b??htq Hep 404 s, coparinnaranitorisg fepresence dkivalas sigaals
signal fro , t

T ormat | ot gl AeG BTV difths ARRNSFLEE indieforsiBal Ml dMhunicues,
can route tHafveve, 1§ il grmtrse irelidakbe speelond reime Miocathe esrendl éwiiceetheh n
sone enbodi (r)reentts aIt fr% t he 4t Hi rd conmuni cati ons device

i ncl udes an ?5%}%1@1{?03? SER ISPV he third device. Qperation
proceeds from $063d] 433 step 430,aRe ARGcommunitHO3S fievidt pHEPs ARG of HABceki I St
conmuni cat i ongwg]&\;l: ransm ts data, directed tqo the second

cormmuni cat | 8 £ hpyorHRuniaafioRs douiFRN CORTUREATIEITES: he Feopited ous
embodi ment sprekdige ¥rﬂﬁﬁ:’9ﬁ3ﬂitgﬁaﬁd TH&!, 8 &8k LIRS fike %mﬂﬁﬁ@atmﬁ? Hev%%atfégﬂd@s if
the user data is data corresponding to voice, inmge, and/or a

and is conmiRfekafeiensiitirabieto th‘bsep@eirdeﬁlmaf {fiitdash apirmeish Eﬁetg#mmtt ’fraffrc to
some enbodi R 0 i 414 |

Cransm tted 5t Eﬁnﬂhg“ﬁ‘éé Eer T ﬁg&éﬁv’%?%‘ggmﬁé%?é kgée ]% TS a1 o
transmtt edmaomt@ngp%miﬁ@senbmmemam gptrddduripgttiss nexhmtarvad ldfmmg whidh paginag
signal of st transnmtte ower | eve

o mat i onBikeet gk e BB G ehoBerrths R P om Bl iR g vienssels
dat a transmdttgmitmraffioap tke2Bcdrdl devidB SRR dpRfhtidh procleds Gidkh REPDItHBRP S,
the transm ied pagi ng signal of step 414 is transmtted at a higher
total power ‘“vel than the total power |evel that the data
transmtted inj @53%8 4[3@teb%lﬂf@ﬁ§§?cbhﬁ%n@aﬂox%@ﬁ& Er%nﬁfs%‘iﬁ%ﬂ%of ham
step 426 to step 404, where the first communications devic r%tors
for presencérgoy ﬁ(@;mdﬁecgncbem}rgum@ngns datineioner 2 aglibks eGormnin stapt4iovbd
used to co L re 4
1372 draw nobuan i REEACHARd BGRB8V Hsineg ot SN Bl 2na
exenpl ary ssegoal dervg:el Duangﬁredammfermg tshbmee dekanapbarayd esheinayent . The

exenpl ar corrP*u a i.ncludes first,. second and.third
al Y CO0minLS ltn su -step %tlg\% %rst communications dtev1ce reCelves a paging response
signal over an airlink directly from the second communications device. Operation

proceeds from step 416 to step 418.



WD 2009/ 114268PCT/ US2009/ 035040 072269W) 12 recurring timng
structure which includes a discovery interval 501, a paging interval
503, and awbhajofiiped Nnterval 505. Devices (502, 504, 506}-r@fsSapef39:
devices in aczaosemce with device 200 of Figure 200 an?/or evi ce4sﬂ
devi ces which inplenent the nethod of fipwchart 400 of Figure 3.

[ 0039] During the discovery interval 501 the device generate and
transmt presence indicator broadcast signals. For exanple, second
conmuni cat i ons [§gyg) CerrGeRes M theattet @it o r

i ndi cator br oad[cast Si gna615 510 éss %nchl cat eé @rfdb ﬁg?%%m%%& tﬁ?st%&’f%gmg
first cormumse@nsﬁ@msald@mne‘ere%\zectfmmﬂatse@ndrwdmnmawsmnssleacdehﬁnce 1

presence ing [ 1 comruni cati on

devi ce 504 ggner g{%géegn @ﬁ%teé 43{)]% e dfow ceOV?V%r 1 &dies; r‘?‘?ﬁ?lgﬁtsgpgl

broadcast s le@nalpoﬁihﬁe responsé G0 n febpomibe RaMegigasf MSmERY lsigﬁalw dtep

receives dev % ndi cator signal 510 and device B_r esence
b ayasg

i ndi cat or tifice W%?%Wloa%ﬁlenﬁpﬁﬁap%Prycee% BRdter

communi cat l ans t(ﬂﬁ%ﬁ 2. 519&615 BELhY sst SEM G catidR§ @&ﬁé&ﬁoﬁif&% ﬁ)@g@ﬁai;@ﬁ&rﬁal
514 and device 3 presence indicator signal 516, and t

communi cat i GHS! eREYNEECions deyicsh. v@ssoﬁ@\?ﬁ&’édllnemﬁeﬁm?@ mﬂd ﬁ@‘éﬁmetlmeg nal
514 and deviig& idcRdEsE! @%ﬁ 4pRAELaHQ%e 83!29% ﬁrétjn%mm mca 81%4d]elnce Deceives a

response to the received presence I ndicator

conmuni cat i éigsaldew ¢ thige2mMupdaktensalelicgte. g ,dantzmr[g/mftgmelm d@sl peadeii

wi th which i conmmu i ted by box 518.

The first c%ﬂ%%ﬁltljég({clogﬁ%s{un & o%sydeag;&c%go %té{{fﬁ? flg‘{ﬁg%‘io& §1%R¥% o

comuni cat e commbficationk gedtes Misbie tibodigesndheapmsl fogaht tivd devi ce 506

and thus generates and trans i.ng signal 522 to the second
F ‘ijatnﬁge"g

cormuni cat i SHEMYRGHESS dpciri 7 segrernending 49 thg dhdrddevicRdi cat ed

by bl ock 52¢ eﬁﬂ&ﬁ@@&ﬁﬁf@ﬁ@@gﬂ;ggq& gtglpszgjew ce 506 receives the
pagi ng S|gnaP 522 as indica | ock 524, and decides to generate

and transmit a [P&Yil nglnsepgdhstae ﬁrsg FRITMBIEgations devicedraponits dam directed to
acknow edgegrntcdn@ cBBﬁ]uHﬁgﬁ&g éi%ﬁgé' ¢ the@fird %%I’ﬁlﬁ'h&giopy deerc% iy éazr%us

Fi rst conmmuni cations devic recelves t onse Si

528 as i ndi elab@ﬂmblgts,bh@trmsmd dakai 1a¢iu@slustwsiatah @of exas’tpla: dmmen daails dﬂs
devi ce 502 C .conmmun f traffic ta the second
communi cat i %‘%ééga%\?? rgceito 5 8’68 Hage, fﬁfyﬁrﬂ %%ﬁggﬂﬁﬁo}‘fﬁn%%{ﬁﬁiﬁ}l g BT INBSTevi ce
504 gener at esffientlaticbRgnicits 1A soeiéhbglimadit ﬁﬁ&ttdn@ﬂmtﬁzti %a%h% 51@145115@51:%}519

first commu # ations. devi Che 502 as i ndi cated bl oc
routing i nf oFStTRBHIEFGRH hgher per tgne avarage gausr IFYFéIFhéaﬂ% th@d%fﬁgﬁnsﬁfﬁﬁf?fh

comuni cat i @ndeleNdl ¢@sdrse @mjdhzﬁéﬂt@ tﬁeqra%@ﬁﬁf%d%&gla@ sibili SF gl pr iy for
the routing of traffic packets bet'ween the first comuni cations

devi ce 502 Hppmifisl & @ bighgr pOYRMAYeERe ifnatippbit than the power level per
2009/ 11426842608 ABR2 4% transmitted in step 426 is transmitted at. In some

embodiments, the transmitted paging signal of step 414 is transmitted at a higher total
power level than the total power level that the data transmitted in step 426 is transmitted
at. Operation proceeds from step 426 to step 404, where the first communications
device monitors for presence indicator signals, e.g., during a subsequent interval used fo
communicate presence indicator signals.

10038]  Figure 4 is a drawing 500 illustrating an exemplary communications
network and exemplary signaling in accordance with one exemplary embodiment. The
exemplary communications network includes first, second and third communications
devices (502, 504 and 506), e.g., peer to peer communications devices, which are
sitnated in a region such that the third device 504 is located between the first and second
devices (502, 506). In this example, the devices (502, 504, 506) in the network follow a



072269W) 13 device 506. The routing information signal 534 is
received by first communi cations device 502 as indicated by bl ock
536. The fWésseseegni cations device 502 uses the rout ippgshfo@hikRle ON
in determ nompepwddi ng for traffic signals directed to the second
comuni cations device 506. In this exanple, the first conmunications
device 502 decides to transmt traffic information intended to be
delivered to the second communi cati ons device 506 to the third
conmuni cat | aRFASVIGRe BB RHER iluddy 2kl api

i nternediary Trﬁug the: fi rst com*nlmi_ cat ?or?galggyviitn%é&g8§E§g)ﬁélggfnet%wgnd
transmts tpB¥ rhdasrfivantesabi0SdiDeeteed02SMhE0E exond., dewies én &@6rdata
the third CQm ﬂ'- i .deyi 4. as indicated by blo 538, Th
third com‘runlj‘catQ {“g(%%éd(};e}\s/[:il%“ergg@ian%gogedf Ve TV af %\lvcwlél‘réﬂgpergﬁ ,methOd oF
processes t Hewshagindlo bFGuaatl retransmts the traffic information as
traffic signal i.ndj cat ed by bl ock 542. The second _
communi cat i ons @@J czﬁ‘%‘@ t}"%aité‘?‘\)’é fflﬁévaf?%lftpi: ge‘.g?egg?gpras@gdgﬁ@pmlt .
recovers t hgrekénat frdicafbalati sOfigils. 30r Whinfile, Wetdng 0sMMBhicAtoRd db)cd | r st
comuni cations device 502, as indicated by clock 544. 0043] The
techni ques BPROAES BA AR 4R8I0E S Drktgnasendipaivrdnendeasd sigedl 340 svindisaied,
har dvar e angy o< e ATRIAR KRNcmSRLAA fnRAS0BBLMIALEd YRRLAUS,
embodi ments are directed to apparatus, e.g., nobile hodes SUCH as
mobi | e t er nilenates], piosesec wlmtiooiwadaastragnal Tldt awhthird yetmmicAf@ins dessce 504
enbodi nent s l.s 1rected to.nethods, .e.g... nethod of .controlling
and/ or oper & |e§aé(%r% i %SHH% eG%,VICBgé’éesg?cgtl?%ﬁag&alﬁ%a/d(g?‘qt ﬁlg?ra%érlﬁe‘cati ons
systens, e.g., [bbE]s. Fidacoromsnieathas deisd H2aciak dovich T petcack idicator
machi ne, e.g., uter, readable nmedium e,g., ROM RAM CDs, hard
discs, etc. 3%9&#3&%%%& TiereRrriod Feiegranel Tt scpdietsdhcolod S 12

cont r ol | i NgSAnMRIGe06nd RririHi@NBI deARE 506 rd¥BK & &lvRRY PlsefTREBAG
[0044] In various enbodi nents nodes described herein are inpl enmented
usi ng one ofigRB Pt phiAvics Jimsessererindipatengnst &lfs anbihird spomdhisatians doviec
or nmore net Beds .i{Qrd.6; I [ L.on
and/or transm sg?lo% dse?fégggB ¥§ﬁr§§ ,lﬁﬁ%ltogg%gggﬁﬁgg? ﬁ%%e:f@g%ngﬁ{s}ﬁkg%% ures
are i npl enesigead SU8i ng nodul es. Such nodul es may be inpl emented using

oftware, hard or. . a _conbination. of softwar nd. har dware. Many of
f he above descm‘@h r%&r%%’aléseg? %ﬁlﬁ?ﬁb‘ﬁd?feég’sceélﬁﬁcagﬁsl ’éel\?'@tnt ed us%/ng

machi ne execatiabhieatlons Hewiat J0Qnpdatedchst ddentBidgf Res proghtBE whithahe
machi ne rea%jabl e.nmedi um such as a. nenor gevi ce,_e.g., RAM fl oppy
disk, otc. HBTEOAGTBY SrmeHsare o5 Boaed Gy her IS U BusorarpiREstS t h
or without asladeldepiaad thBAE AV ke tPcdmilBORMrarBL bioRdls RAR HiRSomf the
above descri bed nmethods, e.g., in one or nore nog_es. Accordingly, WO
2009/ 11426 8FTTNYSTIS d35C4W00RE dae venctafesind riggnenitiey paghigriimal 32rt) thes
enmbodi ment s ieGhed: a-maghine- 1 ge - e ' I

ot herw se e?%glg%/?dng rrﬁ%ﬂlloﬁgd%i%?gtg :EEB'IEin(e*QE @%g?g l&%i‘ﬁ%ﬁ@%?%ﬁt&%"%gy ngCk
machi ne, e. §20. Proceasd srmandicassodeute 0hacdvanis pagmepémbbidhane or

nore of the. st of . t boye-descri bed nethod(s). Sane enbodi.nments
e oy et I ERY EbidR 328 a0y B S A R TSR e oBENE S Peiny i
processor o2, e@unedsitioc adpb@RBEIMDNE, thePAdindlequdf asdhdicAtd § o8t £BS

of one or nBre net hods .of the invention, , ) o
1rst communications device 502 receives the paging response signal 528 as indicated

by block 530, which allows the first communications device 502 to proceed with
communication of traffic to the second communications device 506.

[0042] The third communications device 504 generates and transmits a routing
information signal 534 to the first communications device 502 as indicated by block
532. The routing information signal is, e.g., a signal indicating that third
communications device is available to serve as an intermediary for the routing of traffic

packets between the first communications device 502 and the second communications



[ 0045] In sone enbodi nents, the processor or processors, e.g., CPUs,
of one or nore devices, e.g., conmunications devices such as access
nodes andA s termnals, are configured to perf S
of the ne?ﬂ%é%ﬁﬁ%ﬁ%flbed as belng performed by the con§§ﬁﬁ§§?§gﬁéﬁp
device. The configuration of the processpr may be achi eved by using
one or nore nodules, e.g., software nodules, to control processor
configuration and/or by i ncluding hardware in the processor,

har dwar e no t

processor can guhie iR R gfgﬁés*r%éﬁfﬁﬁel%@vqfﬁrﬁ"c%ﬁ%ﬁ%ﬁcmw S

are direct edetice ﬁJZCPeWCh@tedé:ygﬂQckcﬁéﬂnﬂhe (et tonaunieatione dewitd J02aises the
processor udes. a du .e co n ach of the steps
bt *the-var | SUL e ulEAEER HalREHS, Rl RRIAY TR GFEAR e fkodh T he
processor i Somﬁmhlud:ﬁﬁhs dévcss0te hthis Bamphd, thedFedmpRNicEtighsdRVice 802

e.g., communications deV|c§ i_ncludes a nodul e correspondi ng to each

of the step8eQfcsinansaps ilc damration mishdedvdys dsivared oebe s9otthe devi ce
in which t heoRhRRRHERE dbx?icé Mta%c{hu&' E@nmﬁuitﬁ%s chbﬁ)ét' WRE TERb S
usi ng software and/ or hardware. 0461 Some enbodi nents are
directed tot%sm@ﬂ@rtelpwd@parﬁfpwdm@st wowpilasions deviso AP pencratesadd bl e
e U COMPhASINA ORGiLO SERURLAN & FOTBM Flevic@B0Yb LRy cOMPUL TS,
to inpl enent vari ous ctions ACLS ang. ‘operations, e.g.
one or nor ec&hmpslcatemsdewbeai’i%bmnadlcﬁeqbbylbﬂonlgsmu Tﬂmehlectrtrmtnmfacﬁnpns he

conput er pr roduct .can, .an onet i mes. daes, de different
code for ea 1%‘? OBTF%E“E% trﬁgfncfsb@ﬁg - FRESSeS T sIg 3 @@}&ﬁ?%% fhe
product may ;raﬂndnmﬁmdnrﬁesfaﬂm%sgnal ml biadiefeehy locie s THedkobndual
step of a nethod, hod . of controlli n% a communi cati ons

devi ce or nﬁ%l@mu“r‘ﬁ%“%&%"lﬁea@%éc‘?‘f?stﬂﬁ‘éfaff%ﬁ‘?’rg'éf‘fl frauiakl isgovers te traffic
conput er, exaakiBRhRioh Qxﬁﬁd’h%&s'cgﬂl%’nﬁc@feﬁ@ %st%oﬁﬂﬁm&@(fns @ﬁg@%f as
medi um such as a RAM (Random Access ?r Read On Meror y)
or ot her typuligteddystasSidlevice. In addl t| on to pel ng directed to a
COnput o1 P 00r M SO weiRONIR: STASALIEISSALS, (bt RSN Guh using
processor configured to I oné Of nore o Var1'ous
functions, stfepse, lmniv&r@mdiﬂarra copbimatidrooSsofifvaad dardware Weiohods
descri bed V\D 2 9/ 114§°F C%[/ us200 /035040b 72269W). 15 a ove. .
Accor di ngl y ™88 it 40 ahparelis, Sor BAPHGNeh sk a3 wgpile teimginalscpy,

configured bascistpbadyesthmSRIRicdE sy’t.ltdm O‘f/ atidig eflb8@menls afré'@sd'@iebféd%
descri bed herein. The processor be for use in

conmuni cat i m@oa%ﬁ%énﬁhowfwew%w @E’/QI%EW%%@OPI;P EE"—’r‘iiés E??@sséﬂﬁlpﬂs and/or
applicati Oncommunizg%ZL¥bY¥fﬁ§ @gdﬁ&% | P&ehyk @m%@(ﬁnﬁﬁptaf‘exatlsoq{ue@@d {-DM
system at |east sone t he et hods and apparatus of various

enmbodi nent s Mackingys. i coaphEn rerdablpintdiunange RIMcBAMIKilsahirddscs gt ens

i ncl udi ng r

Nurer ous agg@ ?ﬁhgﬁg 5@;1%411%{&' o%big?&{rﬁ&kongtf% C8§*¥‘§n app }}Hé usmg%cﬁt one
vari ous enbodimoerstepsdésoritibdd above will be apparent to those skilled
inthe art in vj of  t he above des h variations are.to
be consi dered v&b ﬁ% ParigRPodi ﬁfﬁ’%ﬁ%@@cré@?g%ﬁﬁﬁh?rﬁfrﬁ@e‘ﬁﬁve BHNng
in various efbedhsRmidciuRs e pdtees (W didps poRMihd RURNB Ak moFLAMBHRY for
division nmulti pI exing (OF , and/ or varjious other types of

communi cat i 6¥F4R %éfﬁ@ﬁhﬁ@%ﬁ%w  CPESHAED SERSTAI9B @nd/Br (HRNSTISTEN Wepe| B, in
communi cat i ghige bhhkBmbat WERRs ?&ﬁﬁ%sar@ Sméich m%' th&diRI%8ch Jnagﬂﬂes"e

enbodi nents the access nodes are I np nt ed ase stations
establ i sh comwmbaiiwpemensd h$lnﬁ’<®fwa@¢a hhﬁmat@@rm@dmbina@l)mgf sOf:Piteamd/ or

CDMVA. In Vahbﬁ%reerm&grsona o%@(? Somhyl e ﬂll‘ga?%?r(n%{gis )gt%)s can ?:111% eRiRnted

not ebook conputers A assist
port abl e deusiog maclnné ml:mutgble asahatons, tstdnssoftivere, Bicluded S matinkegideble

and/ or rout| nes, | emen t he
um sucfl as gripnemory éevu:% e.g., RKEI r%lic)n;:py disk, etc. to control a machine,
e.g., general purpose computer with or without additional hardware, to implement all or

portions of the above described methods, ¢.g., in one or more nodes. Accordingly,



16 WHAT | S
conmuni cat i

CLAI MED I S. 1. A nethod of operating a first
ons device to communicate with a second comuni cati ons

devi ce, say@adobifikesand second communi cations device beippgshyodiodsffl ON
i ncl udi ng agriEepwEommuni cati ons devi ce, the nmethod conpri sing:

transmtting a paging signal directly tp said second comruni cati ons

devi ce over

an airlink; and transmtting data, directed to said

second communi cations device, to said third communi cati ons devi ce.

2. The met h%o% otﬁéﬂhﬁgé- Var‘m% SRR g ag@&?ecjce@% 'a'gf%hﬁé ahLadal ﬁlﬁdlﬁm

The net hod

of aim1, further conprising: elving, prio

transmittingchbding q@aﬁlenglss@rgbmlymgan@ha‘@@ﬂwfa'btﬁinsratcmnscfommmg at ed

over the ai
The et hod

g{ahlﬂﬁ d%' [ g)%c,regso{' %Oﬂsg&?atéscﬁ?a%l\qarg (%o per?lr?nacgnlglcg)g fs*i}?géa (\)/fftg? ﬁm oﬁ' 9

r-sin rec

transm ssi omecabowadadcrpi&glmaghcﬁl(gnSbmae@lbcprhmeﬁtghm ditces i 4 ddving, sal d
data, a pagi rﬁ resz?ons sign l}\d which is in response to said
Ranig;t g lviws

signal, ovef®

nigations deviee, 1@ & FRFRsIOn SOU U EHde Japlemgnt one, mulgple or
all of the steps of one or more methods of the invention.

{0045]  In some embodiments, the processor or processors, e.g., CPUs, of one or
more devices, e.g., communications devices such as access nodes and/or wireless
terminals, are configured to perform the steps of the methods described as being
performed by the communications device. The configuration of the processor may be
achieved by using one or more modules, e.g., software moduies, to control processor
configuration and/or by including hardware in the processor, e.g., hardware modules, to
perform the recited steps and/or control processor configuration, Accordingly, some but
not all embodiments are directed to a device, e.g., communications device, with a
processor which includes a module corresponding to each of the steps of the various
described methods performed by the device in which the processor is included. In some
but not all embodiments a device, e.g., communications device, includes a module
corresponding to each of the steps of the various described methods performed by the
device in which the processor is included. The modules may be implemented using
software and/or hardware.

[0046] Some embodiments are directed to a computer program product
comprising a computer-readable medium comprising code for causing a computer, or
multiple computers, to implement various functions, steps, acts and/or operations, e.g.
one or more steps described above. Depending on the embodiment, the computer
program product can, and sometimes does, include different code for each step to be
performed. Thus, the computer program product may, and sometimes does, include
code for each individual step of a method, ¢.g., a method of controlling a
communications device or node. The code may be in the form of machine, e.g.,
computer, executable instructions stored on a computer-readable medium such as a
RAM (Random Access Memory), ROM (Read Only Memory) or other type of storage
device. In addition to being directed to a computer program product, some
embodiments are directed to a processor configured to implement one or more of the

various functions, steps, acts and/or operations of one or more methods described



5. The nmethod of claim4, wherein said step of transmtting data
directed to said second device is perfornmed in response to receiving

sai d pagi Rgoh&saeRse signal. 6. The nethod of claim 3, ?ﬁbﬂxﬁﬂfd
pagi ng si gna2ideew@ansnmtted at a higher power |evel per 1nfofmation

bit than said data 7. The nethod of clga m3, wherein said paging
signal is transmitted at a higher total power |evel than said data.
8. The nethod of claim6, wherein said presence indicator is a signal

whi ch comupjgat g, Mﬁ%& Lo m&&mag@a&pma b ddsof RGP Gevi ce.

17 9. The nmethod o ereln sai resence 1 ndi ¢ator ’si gna
communi cat esowfiguyeddaindplententtsoing er all oflthe Stﬁ)l‘,eofm thetlodsf desdrivedh&ein. The

wher ei n sai ence, | hdi cat or SI 0 ni,cat es r mat a
set of inf ogm%% Si%ﬁrnma AR TG % m%}lmﬁ@gnus A5vige 2 O%hgﬁ? r#ﬁscr’ibfd bhe
or nore ideﬂknﬁwem&mpbamsﬁpondlng to said second communi cati ons
device; ii) inf tion.indic the t pe of the second device;

iii) functi onal[ﬁé‘{]ﬁl %&? Hﬁsaﬂﬁi}{ e Seteshel 8- syglerm. atygust some of the

i nf or mat i onngRds bRl dpphefRLE arldls eﬁgsaﬁeﬁts afe pﬁcaere%@%@e dafigh Gt or
signal. 11. The nethod of claim8, further conpr|S| ng:

updating a FP@EUBEatsEy pysiamsinelndingmeny sen-@FDM snd/eroremsnildat systms.
device can compgystat QuRasadaditidndfyakEiss Wi LhERENSGd SIS of the

various embodiments described above will be apparent to those skilled in the art in view
of the above description. Such variations are to be considered within the scope. The
methods and apparatus may be, and in various embodiments are, used with CDMA,
orthogonal frequency division multiplexing (OFDM), and/or various other types of
communications techniques which may be used to provide wireless communications
links between access nodes and mobile nodes. In some embodiments the access nodes
are implemented as base stations which establish communications links with mobile
nodes using OFDM and/or CDMA. In various embodiments the mobile nodes are
implemented as notebook computers, personal data assistants (PDAs), or other portable
devices including receiver/transmitter circuits and logic and/or routines, for

implementing the methods.



12. The method of claim@8, further conprising: receiving a
signal fromthe third comunications device prior to said step of
transmtting data, directed to said second comruni cati ons device, to
said third conmuni cati ons device. 13. The nethod of claim 12,
wherein said signal fromthe third comuni cati ons devi ce includes an
identifier corresponding to the third device. 14. A first

communi cati ons device for communicating with a second comruni cati ons

devi ce, sai qyvfisfisis @DAnaepoRd communi cations device being in a region
including athird comuni cations device, the first comrunications

devi ce conpri si ng: a pagi ng signal generation nodul e for
generati ng pagi i | di. t o sai d. second .conmuni cati Q
devi ce: q. ﬁr}getﬁ%“g&% thé%g g?sg Icomm nlcae lr(])élF a%m%e 110} ﬁgl&mugxc]at W1 a

generating d@doad umnﬂrmmdatroﬂs teded, said ﬁrqd amﬁ&@dsmﬂ wanmitidatais denie d@mg @fa

to be connunlcateqr¥ gacglrd connu ations dev |ce and
wirel ess tr A PEBFES G oAt etvfcieﬁaeg‘ﬁf S%P%n%l gnal

directly to sai dirssend ﬁ@ﬂg[ﬁ@blgﬁ’élﬁﬁ@&lﬂ@‘édﬁ@ec@ﬂ@&rﬁtﬂuﬁbi‘[ on®le RO LT
transmtting data unlts directed to said second comruni cati ons

device, to Saf@MHEad conmuni cations device. 18
transmitting data, directed to said second communications device, to said third

communications device.
2. The method of claim I, wherein said data includes user data.

3. The method of claim 1, further comprising:
receiving, prior to transmitting said paging signal, a presence indicator

communicated over the airlink directly from the second communications device.

4. The method of claim 3, further comprising:
receiving, following transmission of said paging signal and prior to transmitting
said data, a paging responsec signal, which is in responsc to said paging signal, over the

airlink directly from the second device.

5. The method of claim 4, wherein said step of transmitting data directed to said

second device is performed in response to receiving said paging response signal.

6. The method of claim 3, wherein said paging signal is transmitted at a higher

power level per information bit than said data.

7. The method of claim 3, wherein said paging signal is transmitted at a higher

total power level than said data.

8. The method of claim 6, wherein said presence indicator is a signal which

communicates an identifier corresponding to the second device,



15. The first comruni cations device of claim 14, wherein said data
units include user data. 16. The first communi cati ons device of
claim 14, further conprising: a wreless receiver nodule for
receiving, prior to transmtting said paging signal, a presence

i ndi cat or comruni cated over the airlinkydirectly fromthe second
conmuni cat i ons device; and a peer discovery nodul e for
determning if a received presence indicator signal is fromthe

second commyni cafy ORSHIE ¥t a%m 8, WherelN&id bfe A ﬁgﬁoii ?@fﬁnﬂﬁi‘égtﬁ? of

claim 16, wherein said wrel ess receil ver §%h?e Is a

recei ving, polylseadiigrptifietansmi ssi on of said paging signal and prior to
transmtting said data, a pagi ng response signal, which is in
response to said paging signal, over the airlink directly fromthe
second devi ¢@, tmheﬁmﬁmdoﬁﬂﬂnﬂhh&aﬁﬂoﬂ&iﬁemmcemﬁuhbhﬁgnﬁ@ﬂmﬁmﬁkm@q

a paging regﬁon%§P519nal cessi ng nodul e for oce55|nﬁ%a recei ved

pagi ng resp YH5E SChR in PETR FnsgE oTene aERPLE ey Y nged pehe

si gnal repr efpeidsnt ROk pHRIE SO MS SocbR ddhemidiansm ddad, i@ﬁafomauon
signal . 18, The first communications device of claim 17, further

conpri si ng: “mummngﬁﬁéﬁﬁé’ﬂFﬁﬁ@ﬁﬁé@Y@%léb@ﬂ@Vﬁ@hWﬁdMK@fﬂbYﬂ@@ﬁﬂm@lIlng
the transm §s}iQn . f 1V§]§1tf@rnﬁll't15§ﬁ§eﬁ% Fer gl%f §leS6 [ﬁgﬁ%{gﬁ\ﬂfﬁgnn‘%eqn&%ﬁ&es?&al n

response to a récel ved paging response signa
conmuni cati ons device of claim16, further conprising:

transnlsS|0@1pOM@ &8&%&8%&%99? Igﬁgr controlllng sai d transnltter

nodul e to transnl sal agi n Forgyt égﬁlgher power | evel per
information bit tjating allst odaé‘acdsmlﬂmhwh said first communications device can

communicate based on the received presence signal.

12, The method of claim 8, further comprising:
receiving a signal from the third communications device prior to said step of
transmitting data, directed to said second communications device, to said third

communications device.

13.  The method of claim 12, wherein said signal from the third communications

device includes an identifier corresponding to the third device.

14. A first communications device for communicating with a second
communications device, said first and second communications device being in a region
including a third communications device, the first communications device comprising:

a paging signal generation module for generating a paging signal directed to said
second communications device;

a hopped route data signal generation module for generating data units directed
to said second communications device to be communicated via a third communications
device; and

a wireless transmitter module for transmitting said paging signal directly to said
second communications device over an airlink and for transmitting data units, directed

to said second communications device, to said third communications device.



20. The first conmuni cations device of claim 16, further conprising:
a transm ssion power control nodule for controlling said transmtter
nodul e to transmt said paging signal at a higher total power |evel
than said data units. 19 21. The first conmunications device of
claim 19, wherein said presence indicatpg is a signal which
communi cates an identifier corresponding to the second device. 22.
The first comruni cations device of claim?2l, wherein said presence
i ndi cator sijgnal TROFFHGREASatOR! YevRAIoH claflf Mk xxéﬂe%in said data B M;lp&é
comuni cati ons device of claim 21, wherein said presence indicator
si gnal commu#firdaees information in a set of information consisting of
one or nore of the followng: i) one or nore identifiers
corresponding to said second comuni cations device; ii) information
i ndi cating tihe t¥Vhefiof cinreusetionddaeiod elain il 4,)fufthirebinpnghg:t v
supported by the second devi ce; gd iv), information used to interpret
the content of t ﬁguﬁgéssréﬁ%%erir?ﬂ‘j{i“@ POECEY ggdirior tojpansmying jaidpaging signal,
comuni cat i @pPfeselRviitBcatdr comaiuficatbd ob &t AFink AR S the second @
comuni cati ons peer  updating nodule for updating a |ist of devices
with which SHPRIURICHONS decAIANEat i ons device can communi cate based on
the received pre Ry £ 1 ) i . I: of
cl'ai m 20, " aher cf o ol 20 o Slotublre3t o OBV LR AL G
si gnal fr omistfiem theiseebnd somomincationsdsvidevi ce prior to said step of
transmtting data, directed to said second conmuni cations device, to
said third comuni cations device, the first comruni cations device
further comp?.i si Tl first commwicadiohd degidef Ol §,0/hcF &€ OHE e BN dE@vdr Or
recovering infarmation fromthe third device indjcatjng. that the
t hird commof;@?éssali?e@f EE g @JPW% URRSTISTY pledidneging stapalemd prer to
Ij i [ st and seaaRdting I Ahead ha@Rt Eoheasorhiviidias HOIPsRica kL Raghe
at a.
signal, over the airlink directly from the second device, the first communications device

further comprising:
a paging response signal processing module for processing a received paging
response signal and determining if a received paging response signal represents a

positive response to the transmitted paging signal.

18.  The first communications device of claim 17, further comprising;
a data transmission approval module for controlling the transmission of data
directed to said second device to proceed in response to a received paging response

signal.

19.  The first communications device of claim 16, further comprising:
a transmission power control module for controlling said transmitter module to
transmit said paging signal at a higher power level per information bit than said data

units.

20.  The first communications device of claim 16, further comprising:
a transmission power control module for controlling said transmitter module to

transmit said paging signal at a higher total power level than said data units.



26. The first conmunications device of claim?25, wherein said signal
fromthe third communi cati ons device includes an identifier
corresponding to the third device. 27. A first communications device
for conmmunicating with a second conmuni cati ons device, said first and
second comuni cations device being in ajgegion including a third
communi cations device, the first comunicati ons device conprising:

20 pagi ng signal generation neans for generating a paging

signal direeged trg. ARl thrRERBRicROTIVIY F21a1R1S, \ﬁ?&\‘&g §aid presence h@?&ﬁﬁ‘ i

route data signal generation means for generating data units rect ed
to sai d seceésnglowtihteamineatesdaiadiicocosespodimg e thatsemnd ideviee.t hi r d
conmmuni cati ons devi ce; and wireless transnmtter means for
transmtting said paging signal directly to said second

communi cat i @as d&le fst conenudeatianhg dévide ofinbhirh AL, Whoddis Bail biedehcd atdecator
units, direcieq‘to sai d second ,c ni cations device, to said third
connunicati@ﬁgaﬁngggﬁaEQQFWfﬁgl&gggW“connunications device of claim
27, wherein said data units include user data. 29. The first

comuni cati gns device of claim 27, further conprising: o
23 The first communications device of claim 21, wherein said presence indicator

signal communicates information in a set of information consisting of one or more of
the following: i) one or more identifiers corresponding to said second communications
device; ii) information indicating the type of the second device; iii) functionality
supported by the second device; and iv) information used to interpret the content of the

presence indicator signal.

24.  The first communications device of claim 21, further comprising:
a communications peer updating module for updating a list of devices with
which said first communications device can communicate based on the received

presence signal.

25. The first communications device of claim 21, wherein said wireless receiver is
also for: receiving a signal from the third communications device prior to said step of
transmitting data, directed to said second communications device, to said third
communications device, the first communications device further comprising:

a routing information recovery module for recovering information from the third
device indicating that the third communicates device can act as an intermediary between

the first and second communications devices for the communication of data.

26.  The first communications device of claim 25, wherein said signal from the third

communications device includes an identifier corresponding to the third device.

27. A first communications device for communicating with a second
communications device, said first and second communications device being in a region

including a third communications device, the first communications device comprising;



wi rel ess receiver neans for receiving, prior to transmtting said
pagi ng signal, a presence indicator comruni cated over the airlink
directly fromthe second comruni cati ons device; and peer

di scovery neans for determining if a received presence indicator
signal is fromthe second comuni cati ongy device. 30. The first
conmmuni cations device of claim29, wherein said wireless receiver
nmeans is also for receiving, follow ng transm ssion of said paging

signal and prior pignd §igns @%ﬂe?dﬁ@g n@hJof Qérféranﬁg Q?%lﬂ%mg&ﬁ Qﬁ‘@c&@d Bisgial .

which is in response t0 said paging signal, ove irlin dlrectly
from the seéengnd a@va@cmﬂm@d¢m%st connunlcatlons devi ce further

conpri si ng: %¥ ag?aﬁ%ﬁg@ﬁ gerﬁalregﬁ')ﬁ lme% Off %t?]ﬂ (]ag]tn%r ga Sunftsgdlrercteg to

processing a recel onse si m ni n
recei ved pagmﬂgmme@p@nmmn$ﬁgmaﬂmn@ﬁbésemhsmawmﬁﬁwhmmmuta&mﬁmﬁauh@qthe
transnitted g&g@n signal. 31. A conputer program product,

conpri si ng: oﬁgcbt er readabl e nmedi um conpri si ng: code for

causi ng a conput edrelcss teanbinft&t ﬁﬁ@fmwmﬂrﬁ@ﬁﬁtﬁﬁ@saﬁlﬁydg@@ dighaC@RIHDko ot
first conmunic élons device to transmt. a % gnal directly to a
second commiTRCRAETBRELIOHIPNG dSHICEOVEY &Y alﬁﬁlkéiﬂii qrr‘ﬂ@““@ ing dafarunits.atirgeted

second commyg a’fcﬁéeb&ﬁﬁcoﬁﬁﬂﬂrﬁ@ah@ﬁd dick No Raifl AL ARG SBbAGRiLhi rd

comuni cati ons devi ce; and

28. The first communications device of claim 27, wherein said data units include

user data.

29.  The first communications device of claim 27, further comprising;

wireless receiver means for receiving, prior to transmitting said paging signal, a
presence indicator communicated over the airlink directly from the second
communications device; and

peer discovery means for determining if a received presence indicator signal is

from the second communications device.

30. The first communications device of claim 29, wherein said wireless receiver
means is also for receiving, following transmission of said paging signal and prior to
transmitting said data, a paging response signal, which is in responsc to said paging
signal, over the airlink directly from the second device, the first communications device
further comprising:

paging response signal processing means for processing a received paging
response signal and determining if a received paging response signal represents a

positive response to the transmitted paging signal.

31. A computer program product, comprising:
a computer readable medium comprising;
code for causing a computer in a first communications device to control the first

communications device to transmit a paging signal directly to a second communications



code for causing a conputer to control said first comrunications
device to transmt data, directed to said second conmunications
device, to said third comruni cations device. 32. The conputer
program product of claim 31, wherein said data includes user data.
33. The conputer program product of clapm 31, wherein the
conput er -r eadabl e medi um further conpri ses. code for causing a
conputer in the first comunications device to receive, prior to

transm ttingesad &epﬁgélﬂﬁhksk&[‘ﬁ}st afﬁ"l s@E&ﬁ%ﬁﬁ&dn&%&&t&Cmg ggg%m acl%g%ﬂ

over the airlink directly fromthe seco comuni cati on Vi ce 34.
The conput eichidingrathirp codumonicefons levien; 8381 wherei n the conputer

readabl e medi um E&Hettgrec{al ongpa ﬁﬁert conu'olgﬁﬁl%rgt]gr Carlfﬂs:zlltgo%f 3%1 Ut er

in the first comuni ca P&otTecetve ssion
of said pagtmlg%rmt@nfaldlrametl prsafrsetandicomnsmicktiomgiesios,do skad thirda pagi ng
response S|gnal lCh |s in response to said paging signal, over the
airlink dir @TW@“ S fR8%%econd device. 35. An appar at us

conpri si ng: a processor for use in a first comunications

devi ce, the_processor being configured to: transmt a paging
signal dir eég 1y 1B YRS REPEE peta clois 3 Hevicsein said data inckides nyek,
said first gpd second communications devices being in a region
including a third conmuni cati ons device; and transmt data,
directed to said second comuni cations device, to said third

communi cat i ggs d?l\(é go?nputer program product of claim 31, wherein the computer-readable
medium further comprises:
code for causing a computer in the first communications device to receive, prior
to transmitting said paging signal, a presence indicator communicated over the airlink

directly from the second communications device.

34.  The computer program product of claim 33, wherein the computer readable
medium farther comprises:

code for causing a computer in the first communications device to receive,
following transmission of said paging signal and prior to transmitting said data, a paging
response signal, which is in response to said paging signal, over the airlink directly from

the second device.

35.  An apparatus comprising;

a processor for use in a first communications device, the processor being
configured to:

transmit a paging signal directly to a second communications device over an
airlink, said first and second communications devices being in a region including a third

communications device; and
transmit data, directed to said second communications device, to said third

communications device.

36.  The apparatus of claim 35, wherein said data includes user data.



36. The apparatus of claim 35, wherein said data includes user data.
22 37. The apparatus of claim 35, wherein the processor is further
configured to: receive, prior to transmtting said paging signal, a
presence indi cator comruni cated over the airlink directly fromthe
second comuni cations device. 38. The apparatus of claim 37, wherein
the processor is further configured to: receive, follow ng
transm ssion of said paging signal and prior to transmtting said
data, a paging I eaPRFaGnE FRkm 39N Kdeih thel flode8RP AR CotithutedBY! NY
signal, over the airlink directly fromthe second devi ce.

recetve, prior to transmitfing said paging signal, a presence indicator

communicated over the airlink directly from the second communications device.

38.  The apparatus of claim 37, wherein the processor is further configured to:
receive, following transmission of said paging signal and prior to transmitting
said data, a paging response signal, which is in response to said paging signal, over the

airlink directly from the second device.



