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other type of device capable of operating in a wireless environment. WTRUs
include personal communication devices, such as phohes, video phones, and
Internet ready phones that have network connections. In addition, WTRUs
include portable personal computing devices, such as PDAs and notebook
computers with wireless modems that have similar network capabilities.
WTRUs that are portable or can otherwise change location are referred to as
mobile units.

[0008] Typically, a network of base stations is provided where each base
station is capable of conducting concurrent wireless communications with
appropriately confisured WIRUs. Some WTRUs are configured to conduct
wireless communications directly between each other, i.e., without being

relayed through a network via a base station. This is commonly called peer-
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the WLAN technology area. One such framework of protocols is the IEEE 802

-

family of standards.

[0011] There are two prevalent ways to implement wireless
communications in WLAN and other networks: 1) an infrastructure mode; and
2) an ad hoc mode. Figure 1A illustrates an infrastructure mode, where
WTRUs conduct wireless communications via a base station 54 that serves as
an access point to network infrastructure 16. The base station 54 is shown as
conducting communications with WIRU 18, WTRU 20, WTRU 22, WTRU 24,
and WITRU 26. There are no direct intercommunications between the WIRUs
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when a WTRU is in ad hoc mode, it typically ignores infrastructure mode base
station transmissions. It is aiso necessary for one WITRU to initiate ad hoc
mode and other WI'RUs to join in. The other stations will assimilate the
operating parameter information as they join the ad hoc network.

[0015] The station that starts an ad hoc network selects the ad hoc
network’s operating parameters, such as the service set identifier (SSID),
channel and beacon timing, and then transmits this information in, for
example, beacon frames. As stations join the ad hoc network, they assimilate

the operating parameters. In infrastructure mode, parameters such as the
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there are limits in frequency, channels, and bandwidth resources available for

each wireless mode.

[0019] Another drawback of the open ad -hoc networking is that it can
affect the business model of a WLAN operator. The inventors have recognized
that if peer-to-peer ad hoc mode communications are allowed without any
overall control or monitoring, a WLAN operator loses revenue by not being
able to charge for the WLAN infrastructure that is available and must be
maintained even when it is not being used for infrastructure mode
communications. It is therefore desirable to have a hybrid operational mode

where peer-to-peer communications are controlled and/or monitored.
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[0024] The WTRU also has a transceiver controller configured to
selectively control peer-to-peer mode communications with other WTRUs
based on communication signals received in infrastructure communications
with a network base station. Preferably, the transceiver controller is
configured to control the transceiver components to switch between
infrastructure communication mode and peer-to-peer communication mode
based on Quality of Service criteria.

[0025] Preferably, the transceiver controller is configured with selected
default control limits for peer-to-peer mode communications that can be
overridden based on communication signals received in infrastructure

communications with a network base station. The transceiver controller
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selectively controlled based on communication signals received in

infrastructure communications with a network base station.

[0029] In one method, selected default control limits are used for peer-
to-peer mode communications and the defaults are overridden based on
communication signals received in infrastructure communications with a
network base station. A maximum duration of a peer-to-peer communication
and a restriction as to types of data traffic permitted in peer-to-peer
communications can be included as the default control limits used for peer-to-

peer mode communications.
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peer-to-peer mode communications of that WTRU with other WTRUs.
Preferably, the controller is configured to selectively control transmission of
control signals via infrastructure communications with a WTRU to control
that WTRU to switch between infrastructure communication mode and peer-
to-peer communication mode based on Quality of Service criteria.

[0033] Where the WTRUs have default control limits, the controller is
preferably configured provide override control signals to override selected
default WTRU control limits for peer-to-peer mode communications. Where

the WTRUs include a WLAN modem for the peer-to-peer communications with
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%&%&%mﬁhﬂﬁ@éﬁo VIn%dIa II) E?tg I)ﬁ Lé%t é@cﬁr&&%%ﬂ' ?ﬁ%‘é%}? p?ucyI'Ioc.?tlon

Uto contr Fons
dffthe nwbide widit andbh en e\MiMe of Rngfaetﬁ@bl In stidiecase, the network

controJler is configured to selectively control
PR RIS BnPIgFess tCPHIpog?@Ith”s goperat III‘gr gg‘l’: rqftiggte of the

SOEFAPMIC dchtiBa oF e AMoWIRWL® HasH LAl reckiddn \Af%ﬁﬁs%msmns

sw tch between infrastructure conmmuni cation node and

fperathe mephileainit o Aion itea W BRUspery srasleigsbnadiess ba gersfrate an
éﬁi Eﬁg%fﬁhkkgﬁ&é [0033] Were the WIRUs have defaul t

roI ‘the controller is preferably

[0035 1li gured ml‘edwddef W&ﬂé&isdﬁmﬁﬁﬁhfc@hoﬁiflgﬂlad ﬁ'iﬂe@esfs network is
overri de_ sel efault WI'RU contr.o imts for
Rregdedy. 9%%?0 RTUTATRBURIALOny\WEFe mulmagtr WTRUS as

refebhde %o%ﬁ%o‘ﬁgqgﬂ'éﬂf q'he“ﬁ@th%ﬁ@ﬁclhﬁe@ €er transmitting from a
conmuni cations with -7 W 2004/ 032536

@@thl@waﬁt@@@@manonﬁemmm corp e nitionr khodo carrtodl|segnals

I I I [ :
o T r B Rl P BtoR B tsCRl b hismbbr BELREL By priee

oahex\/WRtRUsQ Bosfiérably, ChADLtR6 sig 1l e s trdBeMitted to the WTRU to
cQ catlons:§ that WIRU wi th other WIRUs. [0034]
S twegn s AnKSEUGHITe h SOMRRUNCAR nBIode e and| t Reertthweer

communication mode based on Quality of Service criteria.

[0036] Selected default control limits can be used for peer-to-peer mode
communications. In such case the defaults are preferably overridden based
the control signals transmitted by the network base station. Preferably, a
maximum duration of a peer-to-peer communication and a restriction as to
types of data traffic permitted in peer-to-peer communications are included as
the default control limits used for peer to peer mode communications.

[0037] Other objects and advantages of the present invention will be
apparent to persons skilled in the art from the following description and

accompanying drawings.



controller is preferably configured to selectively
control transm ssion of control signals via

WO pdor@sxtseaict ur e contmuni cations with a nobil e uRCT/US®03/030967
control that nobile unit to switch between

astructure ' j - - peer
O a i cat i on' noad e ng CoP Ao P e B4 gk
[§689r aphi Fidurs ata ﬁna di¥grineofrodunh @ ubitatioas Q{ré%én%beratmg in
estimate of congestion. | n such case, the network may

FhERTE Ut e ek werln ods Kb BRRAtORor generating' t he
[es4d)mat e F{gutrg 9B &eé)gfa%ﬁ?g‘#mcof | o&%ﬁlﬁﬂlc%lohg]g%&ggt (#Peratmg in

unit based on reception of transm ssSi ons
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| ti-npde, WIRUs as _referenced above i s conduct ed.
[gﬁ‘éz met hobigWHe Puged Ehughrahivntol Bommmmisations amtkmmeatmg

tat &,ﬁﬁ qnﬁ%&‘” tio

lgo%tlrl}g{mlslr}g na SS% S&%‘%ﬁto conl_’réoICb%peeélca lonpeaé]ld various
Qbemle@ommm cati ons of that WIRU with other WRUs.

PRt pesiadroN P TafhRRIM b iabluieiNrs

[ﬁ@@ and ?E@brés@n@ﬂﬁfentﬁﬁmeé&ﬁfeﬂ%tm 03269 198 drawmg
Quality of Service criteria. I[lOO 6] Sel ected default

ft%‘ﬁ?W eyqiplike rappensls xppaepenblikp ebimengs rtbmugﬂnode The torms
t S def auI .are
OGN, b TIE 3R HHE AL Rl g nee o

desaiisdi tbadk. byT'len @ré@tﬁ)ﬂh&eﬂﬂ&e pbatdeomn wWikslbey aRdiY, atess
. peer conmuni cati on and a

f
N R S e A R

2PERE sbPriRE Y pEATMRH ESA OS2t d NReHUEE i@ arhgglarly useful
default control limts used for peer to peer

Adacpaimactipyedth mobile Iundibj st mohile VAOR Bt agdeyahter

aper PLERE BN B lbelhiv. aBeas RBE Enid S BER O oxidad by
the casppeting Ingedtatiémgs. -8 WO 2004/ 032536

38] BRI EF DESCRI PTI ON OF THE
3Rl nGS [poRsEgtareg e e faveabiapad¥ B b Rra configured with a

pESITHIU hb A B BYSHRIIOREEREAI by being equipped with wireless

local area network (WLAN) modems to exchange information directly between

similarly equipped WIRUs. The WTRUs can have an integrated or installed
wireless WLAN device, such as 802.11(b) (WiFi) or Bluetooth compliant
device, in order to communicate with each other. However, the proposed
invention is applicable in any wireless system that implements a peer-to-peer
mode of operation and also has at least one network base station accessed by
WTRUs

[0046] For example, referring to Figure 2, a first user 31 is illustrated
operating a first WIRU 33 in the form of a Pocket PC-type phone device with
an 802.11(b) WLAN card 35 installed. The WTRU 33 may be connected to a

-9-



an infrastructure network node of operation. [0040]

Figure 113 is a diagram of a comruni cati ons system
wop@rasisag in  an ad hoc network node of oper apCDNS2003/030967

[0041] Figure 2 is an illustration of a conmunications

bri d howi .
TS IARE S arioms Bobrl e iR 8 heor etisish by ol S Tey 53
tPAnAn RO HMd e aived RE DY b SRR RPEMRED | ighalk Vid B 300d€and
shovm nl% several WIRUs, a base station, and various

f5erathe Pase stpbiondd. DEraPodnt BESERE MHooN deFicFids, as is typical of
4 t invention is
des?rgab W%@ereﬁéé%@%ﬁﬁ%%ﬁ%] figures
[0p€Efei n IAI@cmd'nasai 85 nem]ﬂ@m‘tbdldpbmtﬁ@mb&ad W’It‘)Rtlj 37 in
h he t WRU, and npbil e
thi P8 el BEAE Bk pBak it TebRGuPRovirdBriBGRE builtin

SB2OMEL) WICART 86. Nt ThWRTRUOB7 QY hHSSchndbd %ll $hé AfirQless
access network having one or nore networked base

tglegenaniieations ghetarirkh 2% viel signalsatasmitiedvane ieseived by

a&géé?%e?%mgﬁé sg&ﬁgﬁfselgg m Venth taTk E}P ak ]tggtl%g!aﬁ%]} %g :co access

n conj oR i
or.cepy th®phbre YWIdRI38 lwtém&ytlemﬁﬁ:rt WaRd/ gB. tSiavehboth WTRUs

h e reas eogr aphj ¢ coverage
B o0t AR Bofeuynd fio6 Snhvad sehvs o e 1
FBCAR BN EEcoM b iniBg LIINGMY Rian %?erac'b%e%i) n‘f&tbon 40

wth a eer-to-peer node ‘of oper pre era
UsEien @neﬁgz B bexy WI‘E]@SW m@Wesls or| by alsing dhe n’&ﬂmnkrnumcatlons

PO 7 005 ORREE o SRS B ARASR PSR, o
comhagnedtﬁﬁl mbde ngsttoa&d ®#&d. W rel ess WLAN devi ce, such as

11(b)_(WFi ). or Bluetooth conpliant device, in
[@(? r to &Y gt e cHPPRIEGREIoNSt HestweepweVdRUg hérom  an

19&9&9?1&@% 'ﬂﬁ@@tﬂooré 'p%eﬁp@%é&a%cﬁe' nth%nlﬁe%&fﬂf %8R conserve

stemthat | nplenents a peer-to-
t eqramupicagiod ladtsiorhatsscalrcéseausd tbaebneirw:lrzle imagmsed service

{ at For. exa
FRRUbrT 5" BRGeRY soho07 eahigh di 5SSOIk b redueed
inpefeadica gural/d p@trex\/%ﬁ@eﬁ%mbﬁ Wwiiehfie rimg@ftaﬁt EoGksHile WTRUS
C-type phone device with an 802.11(b) W.AN card 35

thafqperptedising patpgmPoy®rray be connected to a

[0049] The decision to bypass a communications network and use peer-
to-peer techniques can be made by the WTRUs, but can also be made by the
communications network. A variety of factors can be used to make such
decisions. Ome preferred decision factor is the Quality of Service (QoS)
between the WIRUs and a communication network’s base station. In this
regard, QoS as a decision factor is viewed in its broadest sense and can be
formulated from a number of criteria including: quality of the radio signal,
power consumption, and/or the cost of the communication.

[0050] Currently, communications via the mobile network are likely to
be more than either via a home or office local network, but there can be

varying cost factors between such local networks as well. A QoS threshold is
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n 25 Th Pock t .PC type ne device_ 33, as
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operating a second WIRU 37 in form of
g, wihieh hab@ dlrethelieaiomhlgbde fdembde Wﬂ‘&wm |ba§tery life, the

802 3 The WIRU 37,can al so
SRRl ot RO sl P hich) s R Baptiame IS ctap the
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39. The sbgcond user 35 may wish talk to the first user
metwgrking bgeausesol rglatigsipst frstoroftsoppbrresg WERA tgused as a
feﬁi fol- Bth\ézr_WTﬁ% éinq %n&%h%n% es?h’%)lds’glzs 6%76’%}% WTRU's

em and al so a one network Interface
t;rsmcelvtet coni36ller enald edmetedofmmanuﬂee beis¢dhen avyilakanmttery

(e Biabe “ReBRE e BT AR B sl b iiiatont ons.

pesyjor K 2Anoieeriterigl that theNR inslvlleddal SitBAg I@ P Ehresholds
made as to which type of —comunication node is to be

@aede tlwodspe BYf sAMYHEAEWMTONDPE atdngdisteletipe epraRe)s voice

Jo%ﬁﬂhﬁ'l@atlbx{gf befwddd ﬁEéifsesl”BH& 3‘5°oxﬂd£{%e€ra£&ép of Bclt‘l%ﬂgne book
network can conserve telecommni cation networ

das our WERABE tohWT@AY 37 e dhiomel instamsg dlifferentd@oS thresholds

t fjt n be ljzed i.n the
GAPES pr o PabedGBcuhethnt Se SRR bty of bViymication are
e%msrev aviqd ydthéeh répsfesémoarﬁo@mr @embédxen%ﬁ%oné R&twhich

operate usi ng battery power. ] The decision to
thg p slaeesholde neami keatsebno :g@tev\@r mrafeaenpget@e@qe of opgsaep-peer
WIRUs, but can al so be
Joﬁgﬂ%l%ﬁﬁn ?&Ebl%]ﬁﬂj:nl %ﬁfl%%é&get work. A variety of
[bes2]or s chn ab@GHPeshstem rehee sizeicind geiotisy oft Servdse Data Units
rre dec ion fac is the Quality of Sefrv
@E@%‘f CaB e A %r@rlanton%efwefaéesﬁlos

d%%fs%n?'tf%tblo '?;hrés‘PloIoJ@' S Othes %&gmp@%a§§m@té%§cﬂn§hﬂ@ maximum,
factor is viewed in its broadest sense and can

neamuhed supperbed alata mases; @iglwdudeéay,adelmmmam@n and packet

%glrllty of the radi o signal,

[0053] Another variable criteria that can be used to formulate QoS
decision factor thresholds to switch between the use of peer-to-peer techniques
or infrastructure network communications include computed distances
between respective stations. WTRUs equipped with a Global Positioning
System (GPS) can provide the relevant data. Alternatively, distance
information is readily obtained from known positioning techniques, such as
time difference of arrival (TDOA) or adaptive antenna techniques where at
least one fixed point is known, such as the location of a base station antenna.
Preferably, a combination of criteria are employed which include maintaining

the quality of the radio signal within an acceptable range of values.
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Boadhclogd pacleﬁsﬁzs BANOWTRIP 58 th&® BEMPSICHe! s‘%ﬂté?ﬁﬁé"%? Bnd from
users 31 and 35 or data transfer of the phone

Re&T-40-HRCRE mBnicatigERpBferably dosed i avstt: 1ds set by the
' rOVId d bas
RS0l P B A ho5e 00 AR HEMIARG BAFT Moo

faw awitahing. thei igpe o@adém@cer eitig serentbifiie loadyfeo® criteria. As

t%s? i | ga{%ﬁi Oé]'g‘é% C@xetm@uegylépv%éeg hoxﬁl dgqus C%y t%g r?e?ctwogflg may
<ha né&:@i”dlﬁ@lyf or TﬁHCHet%?HUBéééats'tMS 004k ! ‘E‘hégl relevant
3GPP system the size and priority of Servi ce-

&gﬁglt?é)hlf( SmeR) th?aln beadgsstd t dt}hreﬁhqhbrw}ectQ rosreartdhe air-
O TN T TR S
sum;ort edthatra 3 dlesratss glﬁaéxai@;bl@)’of & elet¥orkaEhdtd@Rent 400
el SRR M o P SHRARGIBe GEBRE P Ficngmork base
s?&eﬂé(ﬁxﬁ Itig{ij gg aliRtRVEL 265 DL WRG o A'Hast&b?@s QlchPReLs Rer &5t&fue wall
408, houses 409, and/or office buildings 411, the network base station 406 may
employ a beam forming antenna 407 to only service selected geographic areas
401, 403 such that those areas are "hot spots" for network infrastructure
communications via the base station 406. Even if beam forming is not
employed, areas 401 and 403 and other unobstructed areas may be the only
areas where there is an acceptable quality of radio signals for certain services
due to the intervening obstacles. In such an environment 400, a WTRU 402
that is in an obstructed area, such as obstructed by wall 408, may not be able

to conduct infrastructure mode communications with network 405 while

another WIRU 404 that is about the same distance from the base station
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infrastructure network communications is the volune of

©9ARNi caSiege WERET 462i is aopant acmma@aogloa@mm far edirect

or more._net wor. st ns
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t est congestlon COﬂdItIOﬂS l.e., Interference |eve
Miretifeatian mdetaﬁsocswedowtlﬁ MR BT 4100 ‘Pligratteompeeould fail in the

{ t hi.c, area ca en
R R e e e e A
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Kyyres Al W ﬁ’l%ﬁe bygytp tc’éﬁr ﬁeaﬁgﬁf( 144 eragfig %burzﬂ-llle switch

riet wor k ‘can accor di ng y ornu te t reshol _
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AR hor aAvat meeEhisieiiinely By TERe A oniionay by bRk hoo

18640t ReHy by Tiransiaitwekgka h@%@oﬁ ts@da0Naf Eih(‘!l'uﬁéé" % Lhfameter
hic_area_t hen broadcast the new

rel evant geograp

YegHeEH ocomre%grw oveh ehdVARL theteis aueranslt ondmetieg an
o s VR NIHE ot SOt el Wiin o
idelvﬁiﬁwtrmnbf WBOWTRU with Wthh communication is sought. A WIRU
"joining" the hybrid ad hoc network conveys the identification parameter to
the network through its infrastructure mode connection, which in turn
attempts to establish an infrastructure communication with the identified
WTRU.

[0059] In example illustrated in Figure 3, WTRU 402 initiates a hybrid
mode ad hoc network with WTRU 404 which relays an identification of WTRU
410 to the network 405 via an infrastructure communication with base station

406. The network 405 then seeks to communicate with the identified WTRU

in a conventional manner through one of its base stations or an associated
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area of a network base station 406 of a network 405.
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RU 410 and other WIRUs 402, 404 is an
i ment to ad hoc nbde conmmuni cations. Wth

. b
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cesnhihegad ﬂlats @udllnﬁﬁsfgucimre .maddei donpmngicatibyd rtihd Whda ad hoc

t.he i nventi on,
hBICTE RARIERL "shilelio B gRAGRTA™ aEbGRrlorag splected
croailﬁyatn[n@%'bbt}ﬁ MR WiBhto40 haive dhbebrvied thafRREHARDBIIEd use of
| ocation for direct infrastructure node
RESHTOIRERE £OTB RNIGatIons angw eRverssly fffqct \irrbusomss gnodel of the

WOINTY BLEA Sy, Vﬂ‘ﬁrlﬂhw 4&9,11&16 RUAQP 2830 1hb c%taﬁéﬁ)ﬁose a

to establlsh an communi cati1on di réect
speutrtyiRigat 10 thy cemmdinicptivrbecivarks by Imadhcmdi;ahsers may flood

b ndi cates .a request to.establi h a d hoc . .

B8 PRSI RHOR (R it QHYT 3 e AR Ef@@%%%@wat thpreby

pPeténtWRU Atk Bhatd ks ot he @B&Mﬁbaﬁﬁ@késohi‘be@ he€Accordingly, the
I]]Justrated scenario of Figure 3 due to the

%ﬁo@?(‘r wee mgdigal hybrmigad Sge lmoale is sihieat tmeneAr freirk weekrictions
dr¥nPe1d ndicated after a predeternined connection tine
expires without a connection being established. WIRU
[20@1]t hen sResteiotiont do aot necessarily need network control and may be

readily programmed into the configuration of a WTRU's ad hoc peer-to-peer
communications mode. Examples of such restrictions include limiting ad hoc
communications to among no more than a specified number of WTRUs,
limiting the maximum duration of such communications, and limiting the type
of data traffic permitted in peer-to-peer communications. Desired limits are
preferably programmed as defaults in the WTRUs with the ability for the
network to override the defaults.

[0062] Overriding restriction defaults is one type of network control of

ad hoc mode communications. Alternatively, a comprehensive network control
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hybrid ad hoc node. WIRU 402 can be configured to nmake
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. %%t\({e\%sf) gtcl‘)BHeCti%gwq%’ né’?ﬁo?i CORBEEIREN e§%e£% %E% controlling
mOwWbtlni cate with the identified WIRU in a

conventional manner through one of its base stations
[BP63n assbBioagedthe. 13d%ADt2ERE4/ 0328887 RET/ 108RmH3/053086 7 hoc

o : ' ' it t exanpl e..
ST IS T 0 S e PG
WibBilUsaae actddrkafesbases stratrcosnsis ovarallwasthyofR Tonfrhisisation

WRU, 41 1.t hat ation and an.infyastructuyre node
BBt sy HBCRRR RB ok A Firge Totgse of ad hoc

56tRS k@RE®Rs0dr ehBaRQITHEWERL! RBidRCLVERRabMERWS A0 28NS the
410 is conveyed as both an_ad hoc conmmuni cati on and

WhRUsds plretiprremepimicaticuwithtbginebwekRU 404 as a rel ay

, if iatal.wy. converts the . .
BOP: ant i DECEDBRL Motn ARARARLLE LA HoeSOMAFIARaliPE pritepia such
aanyphality nfitsliobighhbs iwﬁommis@mamnrdiﬁ%&_ceg the dnetwork can

Pr. bly, all WRUs configur ybri d_nopde
S&Vge e:ﬂaccgénaﬁ%m?ﬂ%?u RFWe5Br 6%’Pi M&él m -3dhy e8P mede to
iRF-ASP8SURE BbdL WHY WhCWIHISE 8LESint LARPAE 8NhelWorlk Base
user of the WRU. [0060] In addition to or as an

statiay patllustrated in Bydrre @ nBdentdoatbined with a network's ability to

monitor overall communications volume and traffic, the network's ability to

selectively switch the mode of WIRU communications provides a tool for
efficient network allocation of resources while maintaining a desired quality of
radio signals for individual communications.

[0065] Such hybrid and controlled ad hoc modes are particularly suited
for using WLAN modem equipped WTRUs employing 802.11 technology for
peer-to-peer communications, but may be implemented with WTRUs
employing other types of peer-to-peer communication systems. The
controlling network may also be configured as a WLAN using infrastructure
mode access point base stations built according to the IEEE 802.11b standard.

However, the present invention can be implemented for any wireless
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conmbi nes ad hoc and infrastructure node
comruni cations, the WLAN ad hoc node is preferably

WG we8253¢ 0 restrictions, network control, or BCT/US2003/030967
sel ect ed conbination of both. The inventors have
observed, t hat @Qtrolled use of t Q- peer

R PR RS e tRETE SUVERS dyh AT Bctimendiiten reelenSHRD) or
Bbqldiey MHANNORGTSE ED DI Wildnas m%ﬁhox?é‘sské@érﬁ%lﬁér%ttﬁg WHRUS

hoc nobde can al so pose a_ security threat to
vHiphueAemuningte stitib metwerk hagdei efabigns wge r%sqraglpa‘lﬂ@ ofl peer-to-
%Qﬁ(ﬁ mnigation area with unwanted data

ransm ssi ons, thereby preventing legitimte use of
t he conmuni cati on resources. Accordingly, the ad hoc
nmode and/or hybrid ad hoc node is subject to one or
nore restrictions or controls. [0061] Restrictions do
not necessarily need network control and may be
readily progranmed into the configuration of a WIRU s
ad hoc peer-to-peer communications node. Exanpl es of
such restrictions include limting ad hoc
comuni cations to anong no nore than a specified
nunber of WIRUs, |imting the nmaxi mum duration of
such comuni cations, and Iimting the type of data
traffic permtted in peer-to-peer comrunications.
Desired Iimts are preferably progranmed as defaults:
in the WIRUs with the ability for the network to
override the defaults. [0062] Overriding restriction
defaults is one type of network control of ad hoc
node conmuni cations. Alternatively, a conprehensive
network control -14 WD 2004/ 032536 PCT/ US2003/ 030967
can be inplenented that requires network perm ssion to
enabl e ad hoc node in the WIRUs. Typically, such
network controls are active when at |east one of the
WRUs in an ad hoc network is also in comrunication
with the network. Preferably, such a WIRU i s
desi gnated as the "master"” WIRU of an ad hoc network,
whi ch may shift the "master"” designation from an
initiating WRU that is not in comunication with the
controlling network to another of the ad hoc
communi cati ng WIRUs. The "master" WRU then can easily
report ad hoc network conmuni cation statistics, such
as | ength of connecti on,
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identity of connected WIRUs, type of connection, etc.

to the controlling network. [0063] Anong the
wa@eoansages of network control of ad hoc conmeREI/US100BOB0967

node of the WIRUs is the ability for the network to

utilize the WRUs as netvvo(rd‘s‘_‘ArI urces for increasing

overall network communi cati g@%aci ty. Additionally,

Wetietiwahkd ean track and/ or charge for use of ad hoc

node services or enhanced services which are enabl ed

wher el-one fof wirhless \\FRusmitéregdive tnitc OWHARTC foi omfusistducture

i OEHUBH i OO ER SO0 G MK IBOLLDL S A0ARE peer.

communi cati on criterta sug ar )7 of "A"R4F &

- grealcomanatiostioikRi th eplratich I’W’ﬁRE‘S&ﬁﬁ@)mlsﬁﬂﬂge net wor k

can ,switch a conmuni szll on bet en two WIRUs from ad

hoc rEERSCETCT CPPARTIE Ehtl e ranbe it e selestvarmmasative in an
il AR RS coﬁnﬁﬁfﬁ@@ﬁlﬁnk}ﬁ'&ﬁa fo§t1ﬁfrh%u@f§1ré | bk fmﬁﬁﬁ&ﬁ?oﬂ With a

Figure 2. Wen conbined wth a netwo
neiiiorks bage etadion gadrinai Iwarﬁt@psel\/@lmmanmaﬁlons arﬁddec:f,‘or tpher-to-

i vel switch the node of
%&e\é\(g@?ﬁ%ﬁ%&% %lﬁfsl Oﬁlllegve‘%vg‘g{téd go for efficient
net wer Itreaisbeleati comtroller esdlyigesd tohddigtival f%@ﬂlﬂ%lﬂ Bed-to-peer
ire uallt of . .radi o si nalsfor i ndi vi dual

Hlfn&%\ lFla?hfé ng §ogspthsycy paseth @ncemnsnicationgsignals

%E%Zﬁ? oSl Rt 0 4 R J5 e,

peer -t o- peer cormunl cations, but may be |n'pl enment ed

V\/lthWFR | oyi ng .ot her .types.of _peer-to-peer

conmini cgt%‘ o, ‘%{%I}rg)f CSI"r’rgl I ﬁ?lfeéﬁlltlhﬁ ITRBEGREYHE Ggroller is
@nsiguitrl cefthi @@Ie@ﬁ%dasdsialﬂﬂ/-\%ﬂt%ln thﬁfsr St Iy 4bDeer mode
nmode access point base stations built according fo the

QOEEE“BJGQ’E@% thah f@ar Be ovesvidden baspd 9 eoammuingiden | sdgnals

ST 032536%%%2%%3%3§@ﬁ§%§%%%|%% #?ﬁ‘%e SR8

system such as a tine division duplex (TDDI) oL

fre enc ivisio u F W rel ess tel ephone
sys;q ygﬂ‘é e L.gtj i)%ﬁ‘ig“ E%’é‘ﬁi”ﬁ.}ﬁl géet STIRCRIVRB L SRR ler
éé?e%:@e&&@bhﬂ%n%ﬁhﬁhﬁ@foﬁ PPALIS R RERS conPmuRRSFions include a

cormunl cations.
maximum duration of a peer-to-peer communication and a restriction as to

types of data traffic permitted in peer-to-peer communications.

4, The invention of claim 'l wherein the transceiver components
include a wireless local area network (WLAN) modem for the peer-to-peer

communications with other WTRUs.

5. The invention of claim 1 wherein the transceiver controller is
configured to control the transceiver components to switch between
infrastructure communication mode and peer-to-peer communication mode

based on Quality of Service criteria.
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-16 WD 2004/ 032536 PCT/ US2003/030967 CLAIMS Wat is
clainmed is: 1. Awreless transmt/receive unit (WRU)

WO e004i085B@st ruct ure  comruni cation in a w rel eB&T/US2003/030967
network via network base stations and for peer-

to-peer c ni cat.i ons W t her suc RUs . )
conpri'si ng: etlrngﬁ%at&%r? . ?1"‘];’96 H‘p‘gﬁ%‘fﬁf%a%%glt% ds adnehilpuveig and
{ir traabRetdrV@neRBeakd Bdhfighrédto botthASTHeUThBiver components
conmuni cati on nmode for infrastructure conmunication

ta tWitch dhetwientk ibfrestraetare oppramanicationp eedet @ngepeer-to-peer
R EEbh BT B B PPEh e AL SRTRHNE BeafBR of he

oobile guited to sel ectively control peer-to-peer node
communi cations with other WIRUs based on comuni cati on
signals received in infrastructure conmuni cations

W th B netmrikvbassh st akil® fu%theﬂ&glrﬂlpﬂé%g ] lstlcf?i!ig?ﬁng

1 wherein the transceiver contro IS configure

A tems €FRY fat gratenatiing donesdmate wf tthe foepgpphic focatierrof the
HBgﬁeuﬁﬁnnunications that can be overridden based on
comuni cation signals received in infrastructure

communi cations with a network base station. 3. The
inveE%ion ?I,clain12 wherein the transceiver

cont rol | e hedpytianoladaiay L twhespin Bie frppseiver spmponents are

RREEuFY BSSE1BRALy FRATENN SRLI Qs hakude,d . gg@sin%ﬂhication

duration of a peer-to-peer co nication a
bedween gt hehwaak hase stayipes vof indetstrictafef ¢aanpeanitativRdnbde and

eef -t communj cations. 4.. The inventio f claim
atofhey IWERY vl PP tioceter JPimbisaHaR 200e. nand, dBe fransceiver
avintellles Ss lcoshidguiien ot ike ENARNDIvEP @&ﬁs\%ﬁénﬂé h8 function in
ﬁﬁer-to-gger conmmuni cati ons wi.th other RUs. 5. The

vekwimedato kasgi enQuaiy of Sexviee enitgtigeei ver
controller is configured to control the transceiver
conmponents to switch between infrastructure
comm®ni catCheninvenigormmd cpaar 1t wheedn thentraniceter aontmiler is
[ ice criteria. -17
c%%ﬁggre%n tgJJ gcl)rllttra/l %;chserge\élr-%o-peer moéle communications based on
settings received in infrastructure communications with a network base

station.

10.  The invention of claim 1 wherein the transceiver controller is
configured with selected default control limits for peer-to-peer mode

communications.

11. A method of wireless communication for a wireless
transmit/receive unit (WTRU) having transceiver components that are
configured for selective operation in an infrastructure communication mode
for infrastructure communication in a wireless network via a network base

station and in a peer-to-peer communications mode for peer-to-peer
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WD 2004/ 032536 PCT/ US2003/ 030967 6. The invention of
claim1 wherein the WIRUis a nobile unit and the

W e@nadsxsseer controller is configured to cont redT/Ukm®03/030967
transcei ver conponents to switch between

infrastructure.go ni calkd node and, peer-t o-peer

COMIRT AL BN Vot %ﬁ%e npﬁ%na]ggt Fﬂ‘éf.t‘%lréfl fore infeastructure

@2RgLaMALGNiRERS Warlak HebPorlTBhd b2tk éomﬂmsiﬁg €he step of:

invention of claim®6 further conprising a d obal

Posi ti oni Rglectiyay sgontiati8)s oeer-tepearatiodg ¢dnemesidahinhe with
r { | L1 QE t he bile unit.. 8. The

ek \FTIRSHAE o S5 hlikatlon, Apnll Sheefiatdl bt infrastiBrure

oomponeatisnaméth £ asfwakihbade siatial ectively function in

a relay node to relay a comuni cation between a

networ k base station via infrastructure conmunicati on

mode j@nd THRGhRS6d YR 113 fR%ks bo; Q‘;(}Hp tion
node, and the transceider contfo@?g§§%§q20n dﬁ?ed to
control t Meingr sakckeidy aefaydhpemeéral s lingts Unct paem-torpeet hmode

sed. pn [ it f. . Service criteria. 9.
BN TRESnS aEBRERR: Pt Aot R ot Fratianplifatin simats
weosivedid atfrastrudtanf dogith @flich o 6OWITh] n&™&h PassE sta@iopeer
node conmuni cati ons based on settings received in
infrastructure communi cations with a network base
statign. $fe nffiiol RY IEMOIY Rhhe éiﬂ'ﬂr%x%ﬁﬁe&&iattﬁ of a peer-
transceiver controller 1s configured wth selecte
tgatequ comopunt¢asion and 4 sestoictipees t¢ e ef dawdteaffic permitted in

c ications. .11. A net.h of wirel 0 ni gatjon
FRPRDGE bR R Tiniqebiont A7F  PORaPY 5 ey TP PHRY S toed
for peacRipeRl nislsReReMlSichiigts. are configured for
sel ective operation in an infrastructure conmunication
node for infrastructure comunication in a wreless

net wquk Vi I [

cer 0. pone BTN IRAT L ShAlhP D AYEI Beal e nefpor

SND4h0d2636 RS WS2008/ PRRI6Deer avmmunihiions with hother

\ﬁ&ﬁfﬁ WRUs al so configured for infrastructure

15.  The method of claim 11 wherein the transceiver components are
switched between infrastructure communication mode and peer-to-peer

communication mode based on Quality of Service criteria.

16.  The method of claim 11 wherein the WTRU is a mobile unit and
the transceiver components are switched between infrastructure
communication mode and peer-to-peer communication mode based on an
estimate of the geographic location of the mobile unit and/or an estimate of

congestion.

17.  The method of claim 16 wherein the WIRU includes a Global
Positioning System (GPS), the method further comprising the step of using the
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comuni cation in the wirel ess network, the nethod
conprising the step of: selectively controlling
w@e@rAoss3peer node comruni cations with ot her RIRUS2003/030967
based on conmuni cation signals received in b
Lafrastructure . conmunications with a networ ase _
GPELBR onSating S CORRRS OF o1 e afranbip dpetion Sohprehiigunit
AME fh@hPftestUdafkets Ch8al afle dQfARIT +& oéétn%?zjitel L %g‘tilfnglée of
peer-to-peer nbode comunications and overriding sal
ehagastiars based on communication signals received in
infrastructure communi cations wth a network base
station. 13. The nethod of claim 12 wherein a maxi num
dur atison ahean@®@d -of teRriRCET wiRIFMNhE afhRteRRM cBmponents are
resgtriction as to types of data traffic permtted in
W@%ﬁlltf%i Fe &pleetdvaly Aeeitan iy aateday modadedreday eheommunication

t I L d: -t 0-peer pode

Sk EOREE ol S B o A RERE 5 5 B g s

anatbée J¥TRUCala areatopdenoedmm@McANpn nndém i ws@tod Gurther
eer,.co ns wwth other WRUs, 15.

SRR $he P AL LR dhe HRnateiveT aRGPePeats 1 fanction in

fheeRiyanbde BARd chVQhLINGhIRRIVIBE Britddd, ast ruct ure
comuni cati on node and peer-to-peer comrunication

node based on Quality of Service criteria. 16i The

net h of ' (=] e WIRU i s a nobi.le pnit

and q? he t @%g@%‘g@ 8?@12&6 npgln{el%tng Sgg%én%svﬁetcgwgg B éf‘&é@tﬁ”mtme
donfmuasicatiohaiweth ootk baké siatiznde cafitoP&fh-peRriepber mode
communi cati on node based on an estimate of the
(8836F5$ﬁ$8n100ati0n of the mobile unit and/or an

estimate of congestion. 17. The method of claim 16
wherein the WIRU i ncludes a G obal Positioning System
(GPSP0. t hd ntiredesst umetveorkc odfpr i irengditge  sbefrodéd uswirgless

-.19,. 4/r$ 536 .PCT/ 2033/ 02181?/67 . GPS for
T N
thhe hawbi trenseoiver cdfbosentd N@ntigatedp fskellsctiveospdrifion in an
MWRU to generate an estinmte of congestion. o
Intrastructure communication mode for infrastructure communication in the
wireless network and in a peer-to-peer communications mode for peer-to-peer
communications with other WTRUs also configured for infrastructure
communication in the wireless network, the wireless network comprising:

at least one base station having a transceiver configured for selective
operation in an infrastructure communication mode with multi-mode WTRUSs;
and

a controller configured to selectively control transmission of control

signals via infrastructure communications with a WIRU to control peer-to-

peer mode communications of that WTRU with other WTRUs.

21.  The invention of claim 20 wherein the controller is configured
provide override control signals to override selected default WTRU control

limits for peer-to-peer mode communications.
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18. The nmethod of claim 11 wherein the transceiver
conponents are configured to selectively function in

wW@200el03p3crode to relay a commruni cati on bet weePCHUS2003/030967
networ k base station via infrastructure conmunication
node and another WRU vi a peer-to-peer conmunication
node, the nethod further conprising the step of

cont rag, | i MipetiRerttiANSCEhNE QO AR SWIRTLRCI RN ireless
the relay node based on Quality of Service criteria

lpgal amea nieswerkd (WEAN) anaden fors thregpesettbipegs comosinietidng with
6t‘ﬂfef aW']FR'@ E ugﬁ {2 eaC tr(‘;:ﬁelro ri%s o\émodatglgur?@ déo seliect%lvefy control

SR O e c et peer
rensmissioat bH monﬁﬁl shgnails ehsslslﬁra@twdicefwmﬁﬁl%/da@ioﬁg with a

AR SuSprth SFLER aetopa edq wimiymicaone ahgest WIRU

F1tARSES WaRIEQMponent s configured for selective
operation in an infrastructure comrunication node for

i nfrastructure conmuni cation in the wreless network

poer To- phs inbREt AR R Rk e ek is pafisured to
sebretivglyr ebntmil itPdHsRsibsiUat WF € cost@BNUgLRAlI OAal rinfrgﬁ?tructure
Wi rel ess .network, tW% W rel ess network conprising:

t

YRGS SEth 13 W SR Lh e Gegtue! t thah sSWERLE rtoc ewitely dﬂmween
ihehs8ekaLt | dnmARRLEBbA oﬁo&? { n%géelrt&%%g ?Jolﬁgrﬁgngzamon mode

conmuni cati on node w t

hesed polQuality ofiBexyivecttitediasel ecti vel y control
transm ssion of control signals via infrastructure

comuni cations with a WIRU to control peer-to- peer

node 2¢0MMThé Gatddive & clhhateo\WrRbbeth bR 18Rl RUshe REFRUS

The invention of claim20 wherein the controller 1Is
BB nfRPee diisy cﬁﬂdd ethév eppirgHer oremifighrest gival selectively control

tON R his 6 n S&H g&ﬁ ap tVlMEﬁ"&&I?Hétglgé M‘dﬁ%ﬁéﬁ% gvith a

peer-to-peer mruni cat1 ons
phileUS20 89 0@&%17 thﬁﬁ mdlhiée unvtend | ritadf betvedan 20frastructure
V\herel .n the WIRUs i.ncl ude a wireless.|local area

OB RGO AR PP s pEPEBicaPen mode based on an
e@ﬂfﬁﬂﬂ@bﬂﬁiel Rgraphidlloclibebf MERkLHiaNghithe controller is

configured to selectively control
25. The invention of claim 23 further comprising a processing
component for generating the estimate of the geographic location of the mobile

unit based on reception of transmissions form the mobile unit.

26. A method of wireless communication for a wireless network that
provides controlled wireless communications with multi-mode wireless
transmit/receive units (WI'RUs) that have transceiver components configured
for selective operation in an infrastructure communication mode for
infrastructure communication in the wireless network and in a peer-to-peer

communications mode for peer-to-peer communications with other WTRUs
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transm ssion of control signals via infrastructure
communi cations wwith a WRU to control M LAN
w@e@rAoss3peer node comruni cations of that WIRWPCTMIS1903/030967
other WIRUs. 23. The invention of claim?20 wherein the
ntroller .i.s caonfigured to selectively contro
S0 g, o e et gaT Slo0 1140 1 Eh SUTalet A work, the

fRIMBANER RS thd tapadfWIRU to control that WIRU to
switch between infrastructure comuni cati on node and

peer -rangsRisHng o fvi 8 amiebronkodase bakdibnorinQaal i infrastructure
%ﬁﬁ'uﬁl%aﬁr hiEbdeeortdsl Tgfﬁl%nvm@% gcg 8&#2@{%%9&3??%1‘ mode

['east sone

mmnimuhmamom obitHae WTRUS willoghert WTREIect i vel y control
transm ssion of control signals via infrastructure
communi cations with a nobile unit to control that

nobi I unitt,et ﬁ’leﬁ’ﬁﬂdt 6P Pﬁﬁl"\%%kﬂfe?%‘d %ﬂf% é‘chte step of usmg

comuni cati on nod g{ peer -t o- peer co& ation

tedersel slefat CQQterﬂmlmmteffOt hrwegéo@eeup mhadd (DOHLMIO?HCaZtﬁonS and
n |nve ti.on .of cl ai.m rther

%:‘Jc%r%rpr@lrl %Sald;é iﬂal' %Se%%seagﬁe GO %ﬁ?alF&Faxbsé’P'ﬂé ét %é“et pwork

lestistEticn. of the geographic | ocation of the nobile

unit based on reception of transm ssions formthe

nmobile unit. 26. A nethod of w reless comrmunication

for agwi rghessethelWellnilhad Whgfﬁ%{:ad&%gﬁﬁﬂﬁf g{ula%%n of a peer-

W rel ess conmuni cations wth -node W r el'ess
torpees oM mendeition aml & seqtiiFRbLS ps thittpeb ¥ datar anffoaperafitted in

RREREM TPl iR ahoheREhg e 6, SRR codfral dirite used
fop pEaiioqiiel @ibdertoldifuMichgb@Sss network and in a

peer-to-peer conmunications node for peer-to-peer
communi cations wth other WIRUs -21 WD 2004/ 032536

PCT/ UB20034030960q o SA4505% | FHERL | BFILA! 85 TEL UG orl

conmuni cation I n e W r el ess networ

(Y9uklN) siodgmishaee $ntsecb faxfthe WERBNpdef-itorgeéyr @iauntiwonk
base station in an infrastructure comrunication npode
control signals to a WIRU to control peer-to-peer node

conmgpi carh®neBhod Mot JMERU 2 tWhQblier M RYStrol signals are
transmitted to the WTRU to switch between infrastructure communication
mode and peer-to-peer communication mode based on Quality of Service

criteria.

31.  The method of claim 26 wherein the WTRU is a mobile unit and
the control signals are transmitted to the mobile unit to switch between
infrastructure communication mode and peer-to-peer communication mode

based on an estimate of the geographic location of the mobile unit.
32.  The method of claim 81 wherein the estimate of the geographic

location of the mobile unit is generated based on signals received from the

mobile unit by the network base station.
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27. The nethod of claim 26 further conprising the step

of using selected default control limts for
w@e@rAoss3peer node comruni cations and overri dPEUSANE030967

defaul ts based the control signals transmtted by the

network base station. 28. The nethod of claim 27

wherei n a maxi num duration of a peer- to-peer

conmgy, catfHeNnfRod® of @¥did @6 @ReAsint thel WERUOSs B&ifured to

traffic permtted in _peer-to-peer communications are

seleqtivebe fanrctiare inet aelay mode rtol ralayriat somsuthicdtim between a

-1 O-_peer, _nnhde_.co [ ions. 29..The nmethod o
o e B L L S B i B o i mother
WitRisvia r‘;@eu—ﬂ;@@eg]g l‘:omigmnWE' Hdnpme:cie tffirth@ﬁ g:gm%ising contﬁolling

0 IL.cat ] ons. W T nmet hod of _ clai m. erein the
%WE#I? g‘? ﬁw&?@n AR Lhe #‘ﬁ% §’rﬁgt5 ?@8‘34 o Qyalipyred Peryicefriteria.
bet ween i nfrastructure comruni cati on node and
peer-to-peer communi cation node based on Quality of
Service criteria. 31. The nethod of claim 26 wherein
the WIRU is a nobile unit and the control signals are
transmitted to the nobile unit to switch between
i nfrastructure comuni cati on node and peer-to-peer
conmuni cati on node based on an estimate of the
geographic location of the nobile unit. 32. The nethod
of claim 31 wherein the estimte of the geographic
| ocation of the nobile unit is generated based on
signals received fromthe nobile unit by the network
base station. -22 WO 2004/ 032536 PCT/ US2003/ 030967
33. The nethod of claim 26 wherein the WIRU i s
configured to selectively function in a relay node to
relay a communicati on between a network base station
via infrastructure conmruni cati on node and anot her
WIRU vi a peer-to-peer conmunication node further
conprising controlling the WIRUto function in the
rel ay node based on Quality of Service criteria. -23
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