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include personal communication devices, such as phones, video phones, and

Internet ready phones that have network connections. In addition, WIRUs
include portable personal computing devices, such as PDAs and notebook
computers with wireless modems that have similar network capahilities.
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 communieations with
appropriately configured 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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[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 WTRU 26. There are no direct intexcommunications between the WTRUs
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communicat_ions may occur between WTRU 22 and WTRU 24. Additionally,
when a WIRU is in ad hoc mode, it typically ignores infrastructure mode base
station transmissions. It is aiso necessary for one WTRU to initiate ad hoc
mode and other WIRUs 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 inféormation in, for
example, beacon frames. As stations join the ad hoe network, they assimilate

the operating parameters. In infrastructure mode, parameters such as the
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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
_m_.aintained even when it is not being used for infrastructure mode
communications. It is therefore desirable to have a hybxid operational mode

where peer-to-peer communications are controlled and/or monitored.
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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 communications with other WTRUs
also configured for infrastructure communication in the wireless network, the method
comprising the step of :
Selectively controlling peer-to-peer mode communications with other
WTRUs based on communication signals received in infrastructure communications

with a network base station.




node. I n such case, the transceiver controller may be
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In accordance with yet another aspects of the present invention, there is

provided a wireless network for providing controlled wireless communications with
multi-mode wireless transmit/receive units (WTRUs) 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 WIRUs also
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where the WIRU is a nobile unit. In such case, the
WRU may include a d obal Positioning System (GPS)
that is used for generating the estimate of the
geographic location of the nobile unit. [0031]
Anot her net hod i ncludes the WIRU transcei ver
conponents being configured to selectively function in
a relay node to relay a conmunication between a
RafiMREK fhras@raghdtur® Romindnicionamt MCHEIEss £ATHMDN it lvirefRess
de and anot her WIRU vi a peer-to-peer conmunication

k CoPrisigh case, the WIRU transceiver conponents
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Iﬁﬂwmmﬁw5§éuﬂﬁyof§§ﬁ§§g&gﬁture communi cation in the
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Q | [
SGRTH BB RGPy el Ry i o nations.
Wh%m@m“é@i@n@ﬁde@dﬁuxﬁ] mgdegn &lrsthe peaa-to-péar astanmgicatiops with
conmuni cations with a WIRU to control peer-to-peer
node comuni cations of that WIRU with ot her WIRUs.
The controller may be configured to selectively
control transm ssion of control signals via
infrastructure comunications with a WIRU to contro
that WIRU to switch between infrastructure

comuni cati on node and peer-to-peer contmunication
node based on Quality of Service criteria. [0033]
Where the WIRUs have default control limts, the
controller may be configured to provide override
control signals to override selected.default WIRU
control limts for peer-to-peer node comuni cati ons.




Wiere the WIRUs i ncl ude a WLAN nodem for the
peer-to-peer communi cations with 7 other WIRUs, the
network controller is configured to selectively
control transm ssion of control signals via
infrastructure comuni cations wwith a WIRU to control
WLAN peer-to-peer node communi cati ons of that WIRU
with other WIKUs. [0034] Were at |east sonme of the
WRUs are nobile units, the controller may be
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'im t's can be Ber-to- peer node o
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s1<rnals transmitted by the network base station. A maximum duration of a peer-to-peer

conumunication and a restriction as to types of data traffic permitted in peer-to-peer
communications may be 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.




communi cations. [0037] O her objects and advant ages of
the present invention will be apparent to persons
skilled in the art fromthe foll owi ng description and
acconmpanyi ng draw ngs. -g WO 2004/ 032536

PCT/ US2003/ 030967 [0038] BRI EF DESCRI PTI ON OF THE
VOPZON/GESs [ 0039] Figure 1A is a di agram ofpcansze03/030967
comuni cations systemoperating in an infrastructure
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apnenal sense as descri bed above. The pr ésent
I nvention provides a wireless radi o access network
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and/or travel through the respective areas of geographic coverage provided by
the respective base stations.

[0045] In accordance with the invention, WIRUs are configured with a
peer-to-peer mode of operation, preferably, by being equipped with wircless
local area network (WLAN) modemns to exchange information directly between
_s_imilarly equipped WTRUs. 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 ig 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 WTRU 33 in the form of a Pocket PC-type phone device with
an 802.11(b) WLAN card 85 installed. The WTRU 33 may be connected to a
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wi rel ess WLAN devi ce, such as 802.11(b) (WFi) or

Bl uetooth conpliant device, in order to comrunicate
wi th each other. However, the proposed invention is
applicable in any wireless systemthat inplenents a

vEeer t 0- peer node of operation and al so has at | east
PH4EOr k base station accessed by \WIRGI/USTOMBISTFor
exanple, referring to Figure 2, a first user 31 is
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[0049] The decision to bypass a communications network and use peer-
to-peer techniques can be made by the WI'RUs, but can also be made by the

communications network. A variety of factors can be used to make such

decisions. One 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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that operate using battery power. [0049] The deci sion
to bypass a communi cati ons network and use peer-

t o- peer techni ques can be nade by the WIRUs, but can
al so be made by the communications network. A variety

of factors can be used to make such decisions. One
W ¥PEPI8Y decision factor is the Quality PEEUSHPIEE
(QS) between the WIRUs and a conmuni cati on network's
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controll er can be adjust
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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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conmuni cation for such communications. [0052] In a
3GPP system the size and priority of Service Data
Units (SDUs) can be used anong ot her paraneters and
criteri ato fornulate QS decision factor threshol ds.
Ot her exanpl e paraneters include maxi nrum nean, and
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and packet error. [0053] Anot her variable criteria
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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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peer-to-peer comuni cations, preferably based on
threshol ds set by the network serving the area. The
network can accordingly fornulate thresholds for
smﬁtching the type of service using current traffic
as one criteria. As traffic |oad changes, the
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H? i uct ure %Hggéionnunlcatlons Al so an obst acl e,
bl 5L T B e S8 b mbomah n mahe e apigh and
eittee raubbldRtisall 02 withdRér infer@MtibiAe nﬁﬁl%tutsélcbr@ﬁr\?wtﬂRU Zgge
ni cati ons conv syst ens
TR o 2o DRifrmend Sre R ML 02 ipon ks it al hoc

moﬂeh @btworld dy Vbhﬁjﬁmhmﬁ@taeﬂeaa&l bihdl Sthh@ R ded aﬁ%a&ﬂﬁn@teg’-
ccordance with

|
HRbisie of m‘%&“”ré& utih"BofiraH i on SuEay copdidae e
uﬁﬂadgummdMCC&SnMdiﬁﬁyalor{goﬁﬁﬂ]a FuraseteYiRYcAdZ 4

ﬁgxtxtlﬁcgu& 9FRd r\?’?ﬁh I; glt L%sznglrruca Imrnel% tsought A WTRU

"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 jdentified
WTRU.

[0059] In example illustrated in Figure’ 8, WIRU 402 initiates a hybrid
mode ad hoc network with WIRU 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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i nfrastructure node conmuni cations with network 405,
for WIRU 402 to communicate with WIRU 410, WIRU 402
can first attenpt to establish an ad hoc node
conmuni cation directly with WIRU 410 by sending a
beacon signal that indicates a request to establish
WUHSEBE communi cation with an identi f iREAUSWHBHEE
associated with WIRU 410. This attenpt would fail in

t inwoukl dstis twieH tkohyss DEMAIE) B thElegdtfe AnAHSiclGn e 3,
nication failure

' | 1,.408. Such
R RY U0 Mt PPt ook e B S Hation i seipBRidH e
eSapls ' ER Vi 410 @tithat lestivmeaid onintebingtes miak icshfdnic WY

t hybri d adg _.hoc node. WIRU 402
R pRERR M TVERY - TmedtBlietee 2 i cpmengrinoretmeon
AVTBHat 408 adxldy 418y iswtohteysd @ Hoth @h VAN hodhmAeReR”h NGd

r . 1 005. eferred exanple, WRU
ARt B et o AT 4B 51,8 HaY i Byeeeenss,
taparepriately wepvarth dhe onbshgpival conialiniéatioh UdIES RtwahagmRt er
I [ Foetaloln [ tth a WIRU that is_cyrrentl
c%%g%zét iaﬁg an i§‘r{# rtfaflé;tt%é: Iﬂ?lgmﬁ% e g‘c?ﬁ?‘ﬁmi%%%’iag > éﬁong
WTRUscqphiguned farhybridinede domgnumizatibrbeindlidd apptdippiateablayhe
W5, ] Leh: ' ' is. sought. A WRU
e ol R Ry ShER bt TrsBRei o S Yoot e
[ ¥ification paranmeter to the network through its
iffebpst r ugt . annect.j which_in, t.urn
oot o o AEUSE P of O R Bl 6 s Y Bte. B on
wPbinesad hosand jipfrastructieruede] oBoinidationsx HWBAN ad hoc
kel Sib rab@ehblyN sutlddb! | - b EdHRL € hd
nodﬁ{]adpahoc r%’g?l\l;\_ﬂfoéraﬂ t§vi t hn%/%gg% ﬁ%ﬁoﬁ Fgé:ﬁﬁ?’e%aésgaiaé%%a
PUEHPFICttRobh She YarRusorsdiaze bserted thet womoktrdlB8 weeafan
bBritaHberLBineHusicE RONBLMLC AlvbRB Wk bt tﬁl@%ﬁaiﬁéa@%&&ﬁl £A96-

e net work 405 then seeks to conmunicate Wt The
T Shetalee vikmEberhgro e BPWeicied i honcmaderan o mgse B

edcutityStibess o ShebonGEniAtioR ReRBNO Gls H: Aious %l's)larMay f.}ood
004/ 032536,.PCTI US2003/ 030967, network as 1s wel

oA FpOcRon, qrea IW“E hBrEstierh| dts | fransmpisgiang, i thewbyur e
Brevergtingdegibivhiztd wbbQf itle nioRirfealioh r%%e@rﬁ&ofh%&glf finbase
?é aLion, 40 ﬁgv\qﬂr(r 405 finds WIRU 410 at that

1 Bh P o BRED 4 e ettt Piboorh (oons g seebmabians | o
esbahbl@s.sheq wth WIRU 410. The substance of the
ﬁ)ﬁgﬂu nic ahlesgﬂct?o%ts \ﬁlgxeugl 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 lmits are

preferably programmed 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 mode communications. Alternatively, a comprehensive network control
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WRUs 402 and 410 is conveyed as both an ad hoc
comruni cation and infrastructure comunication wth
WRU 404 as a relay that, if necessary, appropriately
converts the substantive conmunication data between

t he rotocols and formats of the two comruni cation
WHAED2BE ef erabl y, all WIRUs confi gur ed PCERUSH)INEH9E7
node conmuni cations include appropriate rel ay

ccan\be ﬁﬁpl@ﬁeﬂ:@@m&éﬁﬁeg inbidiat ﬁe\fm%ioﬁ% F.g%g@ﬁw?ﬁoc mode

S er of_ the
3?‘% ﬁ@ﬁ%{éb T&Pm %H? aetveor santipls are agfiveythendt fasaieonehat
G:CB rthe "EERWL ih@é ANHod AbHABL i 6lsd iR BRESnication w1th e
ﬁge the“}gfjﬁiﬁN ad hoc, npde is pre era
ok, PRerphlE et WIRY 3o detigRaid a8 b rester bR of an”
= mmemroﬂc ovHihnasy shifsQhe masmer" mgﬂaau@ ﬂ%ﬁra?n Ra¥Ring
eer -t o-

qﬁ,f,ﬁﬁ t. uncontrol | ed

comTu\rﬁlg’%a1 natrfg RRF T ?“’s@tt; thy ‘Foé?f’]ﬁ)?ﬁ ée‘}fi‘lﬂ%li Fié%@tlm\idel

of thehsl hmwmammmm TR e R meumheﬁ t’:ﬁﬂh iy ad
RO ose .a rit eat. to the

Egé?rrunl ca?]lg&dn neci PReation SF‘?E’[SP %‘Q ag dength phpgnyection

tidratitso nfragvinected GWIRIT® atyn tofl comwatidne thtdlabathe controlling

LA ssions, thereby preventing legitimte use of

t he communi cati on resources. Accordingly, the ad hoc
g8l and/Aorongy Bhe dadmhnltages ot endt®orku kuo@t@dil tsf QHe Hok

S SERLELE e Py Ry

not necessarily nee
MEEHd 35 prtwepkaasomtbed rﬁiranclhamgmferagmmvbﬂxrhoﬁfmlﬁndéﬂiﬁiu s

ahabifr RERGsLY, RRE Betwgﬁgzeﬁﬁlr&accﬁtah%r ch%%efgr use ol}gd‘is of

such restrictions I ncl mtin
Q9fenIPrvicas P rBhangeds sermiges rhinbr a:eteh'ahledl veipec iohé ef the

WIS i WEBHRuniokcl] kB fhoBRygRX | mum durat  on of

f uch communi cations Imting the type of data
Q06dls | ¢ Yhews the agtwork peaitons ad fiee compmumication atitesiasuch

533 ik | L 0 [ ts
@ah Eﬂ"\ﬁf%%‘g 51% eta% Q?thf\gg'lﬂﬁ%%a%?@cfn @%meﬁe%%t 1o & U

or
‘%}'\7‘ Bd B MR Rnigatiog  betweery G@’BZ%’% ot rag hecstmcvdcet ton
bt dtSre | rﬁodénﬁhér)! AR PRt WaEK rfz?mg'é ol ao netvﬁ)gk g

ensi ve

n|c tions. Alternative
%D'il%? ReirAtedoin Figurg W@@Mmgzéw@hmme%ﬂ@s@gm

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-pesr 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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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
RUMEBPed as the "master" WIRU of an adCHOS20P/088M67T k |
which may shift the "master” designation froman

i cmndmmidaﬂgxs NERLHE Baten, SublOhs bMNiGo '&W:Qibrp aa%sw (Mbhat he

ntroIILn n anot her _ of
A b Bipl £ DS pEoetrS eahone oysn thers (oo TR | y

r\elpdt bonaﬂurﬁélite Rt oxk O ERY BiaGiahd A8 s3cAdahable 6F pee?.*l't'.& h

eru,qqth 9l connection, identity of connected WRUs,
ﬁ% C6HHEEY i on, etc. to the controlling network.
[ 0063] Anopbng the advantages of network control of ad
hoc comuni gation node of tthe WIRUs is the ability
for the network to utilize the WRUs as network
resources for increasing overall network comrunication
capacity. Additionally, the network can track and/or
charge for use of ad hoc node services or enhanced
services which are enabl ed where one of the WRUs is
al so in communication with the network. [0064] Were
the network nonitors ad hoc conmuni cation criteria
such as quality of radio signals and/or WIRU
separation distance, the network can switch a .
conmuni cati on between two WIRUs from ad hoc node to
i nfrastructure node where both WIRUs are in range of a
network base ‘station as illustrated in Figure 2. Wen
conbined with a network's ability to nonitor overal
conmuni cations volunme and traffic, the network's
ability to selectively switch the node of WIRU
comuni cations provides a tool for efficient network
all ocation of resources while maintaining a desired
quality of radio signals for individua
communi cati ons. [0065] Such hybrid and controlled ad
hoc nodes are particularly suited for using W.AN
nodem equi pped WIRUs enpl oyi ng 802. 11 technol ogy for
peer-to-peer communi cations, but may be inpl enented
with WIRUs enpl oyi ng ot her types of peer-to-peer
comuni cation systenms. The controlling network may
al so be configured as a W.AN using infrastructure
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node access point base stations built according to the
| EEE 802. 11 b standard. However, the present invention
can be inplenented for any wireless -15 WO

2004/ 032536 PCT/ US2003/ 030967 conmmuni cati ons networ k
SQISter% such as a tinme division duplex (TDD) or

WG R8RS di vi si on dupl ex (FDD) wir el ess PCEUSIPRIAE6T
system where the WIRUs whi ch conmuni cate wi th network
base stations are al so cagabiMs of peer-to- peer

C ' ijQns. -16 WD 2004/ 032536 PCT/ 11S2003/ 030967
C%Eblg%%sgi s clained is: 1. Awreless

transhi t / Acswitielees Urdntmitiddelp et (WIFRTHS for UGiiEiBucture

faansflaly ' ' wirel ess network via . .netwqrk base
gc? at i oncg ﬂ%gﬁ? gvpfegsése?e:c YEO- Pl fFteleRsATd fo Repr-
demesr copaivnisTiis vihmbhdr sidhgV TRUansq@istef component s

t hat :onf i f e ive.operation in an
i r ol ch e Ol ELRRLENE 1P B Shapthunane
dahiiiciae conmwhicdtion mode favinfradimeturs eanhnanicativ vith a

RRE&Fork Padd ; Oa{Haf‘ii Lar Qr..peer-to: pee
comuni gafsi% %tﬁdsh W tﬂaﬁhﬂeﬁwlgfﬁc tlgnet?n %sfgref’)e\%'?c"
dETRPETEIcatenerTithather WEREskadt i vel y control

peer -4 gmR8ever 8691@1%11&058%&18@% %Ql%ctWef)bceog{T:aﬁ {)ee%elgbéer

based on communi cation signals recerv
iTHEP SeTFRicatiens CBithng e bagied tonacomatuminakion aigeals

Séoatve®ih infrasthlbrk BHSREL IR with 3 InBwbrl DL Sldlich.nE
transcei ver controller is configured wmth selected

default control limts for peer-to-peer node

commeNi C dlteOmSerttidatof GBI NEwMBHT LN RATELo R oller s
go ni.catj on Si c?ﬁtliega received in infrastructure

A Jithy sele Weromtd bamile &rapporop®r Tode

commmhicaonofthel adnhe osbreiiBe) bh&tg bf RRFMAWNREon signals
or

contr se] ected default control limts

| |.e _ _
peerst3- B CTBRHGFERY Wibh 3 netwerk brse statipmxi num
duration of a peer-to-peer conmunication and a
nas to ata traffic permtted in

restricti types qf
peer _r3t o- &glgrmg%mn?fzg%%swﬂerem the transceiver controller

selected default control limits for peer-to-peer mode communications include &
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 WIRUs.

b. 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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4. The invention of claim | wherein the transceiver
conponents include a wireless | ocal area network
(WLAN) nodem for the peer-to-peer comunications with
other WIRUs. 5. The invention of claim11 wherein the
transcei ver controller is configured to control the
Y 2ALEER v er conponents to switch bet ween PCTAUS2003/030967

i nfrastructure comuni cati on node and peer-to-peer
conmui Catﬁhemvﬁiﬂﬂﬁofblaﬁxedv@@reﬁlﬂ:{elm@ﬁ RbMICEit and

c 2004/ 6 P / US2003/ 030967 6. The
i %’Stetﬁ "F%ﬁ’e’é ‘%TVQFWP 3 R cper! Mieipnseeiver ppmpenentn| t
aimd swilheh ﬁ:efa;resn: difrestrietiné romhfinidator (Hitfdle Ot GedrQo-peer

La iver conmp vvltch bef ween
'R'% it ﬁlrogeg RifCSPHS ‘%rfg% 5 rloqagion gk phe

c@?hﬂ}r\mtatl on node based on an esti rrate of the
geographic location of the nobile unit. 7. The
invention of claim®6 further conprising a d obal
Posi t T-oni Hop inggraioe wf (GRS fifrthier gaﬁlaﬁsaﬁg' mmobﬁl&'c@ﬂ;iohfﬂgt e
nobil.e unj.t. 8. The
ﬁrsﬁgﬁltel on o?la&%l%mh%%%er ela(%e {: %eﬁﬁf%fé‘f’ \]/(EF‘émn of ine
Melits are configured to selectively function in
a relay node to relay a comuni cation between a
net wor Kk base. station via infrastructure conmunication
mode fand Therigvdnéion widiim whereierthe trapeeiverconpoitingaire 0N
DR deldBtidelPRASGERNVIE 2 vd %n (?I loelrel s gonfli IH]qur ed to
o8¢ he

%ontrol the transcelver co S to the
giviesn goevaerk bﬁ%@aﬁ%"l@@amyacwe Mum@tmn |1ﬁoe1re iaad 9.

BRethe VEHU QB per-6d-feMedm Bl Siidh EIQ[?E a'ﬁﬁr}ﬁg %i'a S%BIVE% cer

controller is conflgyred to control "each
At len ipnserfiewed Shenkakidg %?PSC%@E‘tcpmgmen@delchmnn

- b o R tridd6 td beRe S YMBLEHTARS Whid:th, @ Network base
station. 10. The invention of claiml1l wherein the
transceiver controller is configured with sel ected

defaglt cietin@dntibh BF tRid Of wh&8H 4R~ PEREiER WEntroller is

CO ni,cati ons
. ngguured % control each peer-to-peer mode 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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11. A nmethod of wi reless communication for a wreless
transmt/receive unit (WIRU) having transceiver
conmponents that are configured for selective
operation in an infrastructure comuni cati on node for
i&frastructure communi cation in a wireless network via
O HEYREP% base station and in a peer -t o-BG&&IS2003/030967
comuni cati ons node for peer-to-peer -18 WO
20032636 RGH JER00 VIRRO GRo mﬁgm&c&ﬁi S sihdilre

oLhs, for .infrastructure
comruﬁ%%%%ﬁl?gm% ]%SeS% e gc@g mﬁgio grRprisinedhy sten f
conpri si ng,elttctieelystcemtmﬂing 3eEI1er¢eV ehc)deCébﬁIxﬁtﬁh&altzﬁﬁb with
REE: WaRRE ations wth -other, WIRUs
based o cglgrfarsngﬁ;:gga% I On SI gn Iél%“%écrg?e\]i"é’é n hfrastructure

| ARPESicr e ith a ndbwonlnhiasettations wi th a networ k base
station. 12. The nethod of claim 11 further conprising

the step of: using selected default control limts for

peer -¥%o- p@&m%@%ofcmmrﬁmcmsamh@step oft di ng sai d
defaul s Ba%edeblod QG Ealh? iRl Seel BORLY Shab"

infrastructure communi cations w

SPgigations and peerriding seid defaglimbased on vdnenmucatmn wipableum
Gebeivbd DinfhstAuchBE bomh RriPRBhLs GRAY '1‘1@‘&\?&)?1& b4 <A, 2
restriction as to types of data traffic perm{lted in
peer-to-peer comuni cations are included as the

def auBl cEath@hod dffdis 19 ih Q' t
&?ormunl cati.ons. 01 . The1 Sr?ea%ﬁeélfagof lﬁm&rl&%%\%hfgggg

"pesf ewwnynieation apd 3 repbtichion e tqw@mf dete dxaffid permited i or

boR-tP ORI -cHANPARELGR Y Phhalkd 38 $hoVid O bRl IMERYSq 15-
thod of, claim1l wherein the transceil ver

g&?ﬁ%‘ RESE 0ndg comgppieations.het ween i nfrastruct ure
conmmuni cati on node and peer-to-peer conmunication
node %as ont%difj% of SrV|ce criteria. 16. The
met hd & GHR of iy b Hhemin rreeiens logalnasph metvnk
GWMUANY hedém aieseeid Vier tEBOFPANBREE @hfndMisiehedidetugen
structure conmunication node and peer -t o- peer

commihi cati on node based on an estinmate of the
geographic | ocation of the nobile unit and/or an

[ . .
est E@t e Tﬁé 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 WI'RU is a mobile unit and
the transceiver components are switched hetween 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 WTRU includes a Global
Positioning System (GPS), the method further comprising the step of using the
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congestion. 17. The nethod of claim 16 wherein the
WRU i ncludes a d obal Positioning System (GPS), the
nmet hod further conprising the step of using the -19
WD 2004/ 032536 PCT/ US2003/ 030967 GPS for generating
the estimate of the geographic |ocation of the nobile
WIR%4SZ3H sendi ng test packets from the RFRUS2003030967
generate an estinmate of congestion. 18. The net hod of

OB for hdnameipethB cbtiRath bAAS g@&gﬁ&gm&mﬂ%ﬁﬂ %? %e}feal}gébr?r% sait

configured to sel ectivel unction In a

raé’lga TEotfithiMresets Sem E%Gt WEERU gtonsensentk dyasetimatat ofon
\cbageltidit, ast ruct ure conmmuni cati on node and anot her
WRU vi a peer-to-peer conmunication node, the nethod
further conprising the step of controlling the

t r anskei VEke netlipd oM II%Eé%&ﬁFth@&ah&eiv@JL%m?@ﬁe%’s %{Ede
The net hod

d |t f Service _criteria._ 19.
%ﬁﬁ% a” 53%0%%%6%\’%’9 ) Mo relac mpdeatp Fohayi s pqmeisunicasion e
botwesn iacatiakbavd thtich VieiLHrRRSE coib@iti@Rioh Ynda@ A O!
node conmunj.cat i 20. A wreless

Qs peer n.
SRl BRI B B AR BB OIeRch Hioge] 6 ghethod Rrthor
G@muﬁn}gcdtei Ed’@II_SOﬁMOhﬂﬁqlﬁh& t}i\?\;l'mRUs inrrh@inﬁﬁﬁnts to function in
hve ~un.ts . L hat ave transcel ver
%%ﬁ%%ﬁg%@é%%%ﬁfﬁgﬁgggOfé?wﬁ%P%@P%ve operation in an
infrastructure conmuni cati on node for infrastructure

co | Cafy] ' . wirel ess . network and jn a
peg?ﬁ?b-g@%?m%%%Hﬁgﬁggﬁ?3ﬁ?gﬁ§@@gfg?mﬁ?@P3P%@%@@Pwe
edrMItat NS with awetvroriobime staAlibRUS conlreDeacld péer Joip@e nfods
bdh@gtdieat ure comunication in the wreless network,

the wireless network conprising: at |east one base
station having a transceiver configured for selective

Tl forods VERLR | ReARE e BRI ChBlEl e
Vapeursarens védnmpli-medeawirless lronsaif/raveing ruplts (WITRiA) S
e ) AL U SORTOLEILATS, M oIS

Befrytyre copampication 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 seloctive

operation in an infrastructure communication mode with multi-mode WTRUs;
and

- a controller configured to selectively control transmission of control
signals via infrastructure communications with a WTRU to control peer-to-

peer mode communications of that WTRU with other WT'RUs.

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

limits for peer-to-peer mode communications.
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21. The invention of claim20 wherein the controller
is configured provide override control signals to
override selected default WIRU control [limts for
peer-to- peer node conmunications. -20 WD 2004/ 032536
PCT/ US2003/ 030967 22. The invention of claim20
WREPEPEH] he WIRUs i ncl ude a wirel ess | oc QCTAPBES030967
network (WLAN) nodem for the peer-to-peer

communi cations with other WIRUs and the controller is
configyreg, to sel ectively control _transm ssion of

cont 13 or o SrERRa e Yo vhereinhe WIBiRimledas widess t
alocal\iRe riebvorlo (WEAN) Whdddh R Qhe p&drBeFder OB unications with

C RirfFtd Q f that WIRU w_th Qther WIRUs. 23. The
iﬁgggﬁt 1'on gofalﬂgl gjllem olIRE 38 fonbigBredo it rsleptavely wontrol

clarismifgioncoft oontrelebigndls wid ynfeatretate tirdneMbRRhe Wit a

ORPRIOL ShgfiavBaNi Aol nfrastrycture .communications

WL h o VR AR et RoRE otk P ERErE A Brst W BRU
i Fith ey WERYUS- e cormmuni cati on node and peer-to- peer

communi cati on node based on Quality of Service

criteria. 24. The invention of claim20 wherein at
| east23sorhednvephen Widiim 20awkerainishé eoninollérsis andiguia to

@OI84tvely! @bntfd®Ntadiih8dod 00fS € ésli \él%lrglscont rig;%rﬁ%{tm;uge

transm ssion of control signals viFa"infras

CORTHINCRRE oFith wi WARY torowsitiob thati WIRY comrwitch betwabn

At sti@etRY EontRuSd t RS p At L UG UL e,

ﬁon'guni cg]tétiﬂon rro_(}ljgéfog%a%eer - P %el-r géeée%§ COMRIRIA%T B9 %mde
ared qn Qyalify of Jarvicegriterinf t he geogr aphi c | ocati on of

the nobile unit. 25. The invention of claim 23 further

conpri Si a processing conponent for generating the

esti (At e 'Of THRENLefgHaiph2% whereint dtderst Boré of e BVTRUSs

diti tmddEle eghiRN ah@CaRt b&ftrdhy t &ﬁaﬂ} 1,0

Pobi le.unif. 26, A nmethod Of&'WI re ‘giég g%?cgm’rlg%p]céf{ﬁl%g%
TEPSissien 8 ewdroh sisRglelcvip Hafrastpichie demmuisetiols| with a

wiobibd @sis t6 Nl Gt intibHe Wkt td Wikl BOHBeVii]s83Sture
rniaxﬂ]énéea%j rec[gihve units (WRUs) that have transceiver

CONMPOREHPR TRosr gy Pty toPesr copimpmidatian apase shaserh ohramn

estifbradesdfthecdeugrapluolvoatiinGAtHeQrobMpdgitf Or i nfrastructure

communi cation in the wireless network and in a

peer -t o-peer
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 (WTRUs) 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 WTIRUs
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communi cati ons node for peer-to-peer comruni cations
with other WIRUs -21 WD 2004/ 032536 PCT/ US2003/ 030967
al so configured for infrastructure comunication in
the wireless network, the nethod conprising the step
of: transmtting fron1a networ k base station in an
WOMPUSIBG ct ure  comuni cation node cont r ACTESYAUBI6T o
a WIRU to control peer-to-peer node comrunications of

t 4lad cortfigive dMok bnfedshiRbtul dRkdnunieltion e nERlRAds Alt Slgia kﬂy 26

fﬁk%x Q)co LBl %%?ﬂpe step of using sel ecteg

con THFF ngdhy eer -t o- peer node conmuni cati ons

and wemnrittolign groﬁﬁl o defak| baie bﬁbﬁﬁ&l tine af O Qructure
base station. 28.

'I‘lh D?cﬁﬁénalg’? ?Ogl g“ﬁ\t}ﬂwh@ragﬁ&ﬁﬁr thaomtrl peerdoResrgredst a

prewmunicgtipeerf thao FERY eih bihar WIRUs, restriction as to
types of data traffic permtted in peer-to-peer
comuni cations are included as the default contro

i m t%. usBhk m‘edmdpﬁexlmmozqoﬁﬁthemdﬂpﬁsa@m Gﬁf}lo@nﬁngQ
n wireless | ocal  area

t
TR AR o e ot MBS P RepipReptione ana

net wor Kk

pEeriding spidedefadtmbasadahe caphisl sigiils Fhesniebdbg tef nebhdic m
28:aMigi/i n the control signals are transmtted to the
WRU to switch between infrastructure connmuni cati on
node and peer-to-peer comuni cation node based on

Qual g8y Ofhe SRIKAERE aifih! dr6Hluin 3 bnad G LA 91, LAl M

26 wherein the Is a no
%8 F%ma\i@catt%oar@gﬁﬁtrwéﬁctm ap bretypestof ﬂﬂ:altrafﬁc Itemmﬂ:ﬂudtm h

REIrWEBEr chRIFARhEMEL M6 S BRITIUR AR g&g:?ol %n mits, us% te

%ger t 0- peer communi cati on node ased on an est}
W%&O@%@?@ﬁﬁ%mrl@émn@n of the nobile unit. 32. The
met hod of claim31 wherein the estimate of the

geogr. gphﬁiﬁ | ocation of the nobile unit is generated
based grethed b claim 2§ wheseint wiselessplopdl careminetwoyk t he

(WLANY fodam@rs hatlliféthe WARU peer-to-peer communications.

30. The method of claim 26 wherein the control signals are
transmitted to the WTRU to switch between infrastructure communication

mode and peer-to-peer communication mode based on Quality of Service

criteria.

3l.  The method of claim 26 wherein the WTRU is a mobile unit and
the control signals are transmitted o 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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WO 2004/ 032536 PCT/ US2003/ 030967 33. The net hod of
claim26 wherein the WIRU is configured to selectively
function in a relay node to relay a comuni cation
between a network base station via infrastructure
ﬁ@?ﬁﬂﬂ(ﬁiscat! on node and another WRU vi ad{%eer t o- eer

P2%ti on node further conprising co F‘BIIS?“P'W@ %% he
WRU to function in the relay node based on Quality of
Service criteria. -23

33. The method of claim 26 wherein the WTRU is configured to
selectively function in a relay mode to relay a communication between a
network base station via infrastructure communication mode and another
WTRU via peer-to-peer communication mode further comprising controlling
the WTRU to function in the relay mode based on Quality of Service criteria.
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