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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 WTRU 18, WTRU 20, WTRU 22, WTRU 24,
and WTRU 26. There are no direct intercommunications between the WIRUs



conmuni cations in WLAN and ot her networks: 1) an
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communications may occur between WIRU 22 and WTRU 24. Additionally,

when a WIRU is in ad hoc mode, it typically ignores infrastructure mode base

station transmissions. -It is also necessary for one WTRU to initiate ad hoc
mode and other WTRUs: 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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comuni cati ons may occur between WIRU 22 and WIRU 24.
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[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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t hroughput of all the WIRUs. I n addition, when the

over abundance of ad hoc wreless devices are
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[0024] The WIRU salso 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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infrastructure conmuni cati on node for infrastructure
communi cation with a network base station and in a
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[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.



[0027] Preferably, the WIRU transcei ver conponents are
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station via infrastructure conmuni cati on node and
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control signals via infrastructure communications with a WIRU to control

peer-to-peer mode communications of that WITRU with other WTRUs.

Preferably, the controller is configured to selectively control transmission of

control signals via infrastructure communications with & WTRU to control

that WIRU to switch between infrastructure communication mode and peer-

to-peer communication mode based on Quality of Service criteria.

[0033] Where the WIRUs 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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nobil e unit. [0031] Another nethod includes the WIRU
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communi cati on between a network base station via
infrastructure connunication node and anot her WIRU
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PRY TRYHE based Oty estipde ebthpgrogsPhilecasion
t RAthd RN dib agd/bein YR of BnBbRIoADITH sutlEase, the network
controller is confjgured to selectively contro
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p %‘Fl it eqmphilerunit nise e W SRUSSAY 5984 dept ackatate gsperdte an
SeEtimeR Fodgektich, [0033] Wiere the WIRUs have defaul t
control limts, the controller is preferab

cHMBBhuUr edApmethod of Figelessoromaweieations foy ra mereless network is
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peer - to(gfer node communi cations. Were TR
i Befprraeedabpraiq capdesied: JFha method ércludespeer transmitting from a

C QBT bald &Qﬁoﬂ’\int:ﬂl intrhsQLBSke iy%lgtylﬁv e% fﬁ%&g\@ ol signals

controller 1's configured to se contro
t taadHTRY| terrowolcnmr-t@peegrrg@rhl eompizni¢ationa of thait WIBU with
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osWaeh Wrrsen | Bm]:rwh@e e cammuaimtios omedef ande MABRUsBpeer

aéo%ﬂﬂmcgﬁodjﬁbaesbasteﬁ Gn Quality of Service criteria.
[0036] Selected default control limits can be used for peer-to-peer mode

communications. In such case the defaulis 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
infrastructure communi cations with a nobile unit to
control that nobile unit to switch between
infrastructure communi cati on node and peer- to-peer
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moblagdesaruni cati ons of that WIRU with ot her WIRUs.
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pr.ef e ver i dden based
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|on]s ) 0037] O:heru obj ect so and adyg%gglg%e% ¥

ni c
ﬁr@%@ifihﬁoﬁ% 9 BIPRLIvE atras of ppearepitic corepegesneided by

Stlﬁelrbgﬂcﬂlﬁﬁgggsﬁlﬁongrom the foll owi ng description and
$cc ny| ng draw ngs. -8 [0038] BRI EF DESCRI PTI ON OF

NeSepadane with the ivantien, WERBgraxencofigured with a
Wbé@tlh&ﬂﬁoisyp%E%lﬂ RELBEIDRY Wy being equipped with wireless
local area network (WLAN) modems to exchange information directly between .

similarly equipped WITRUs. The WITRUs 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
WIRUs

[0046} For example, referring to Figure 2, a first user 31 is illustrated
operating a first WI'RU 33 in the form of a Pocket PC-type phone device with
an 802.11(b) WLAN card 385 installed. The WTRU 38 may be connected to a
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an infrastructure network node of operation. [0040]
Figure 113 is a diagram of a comruni cati ons system
operating in an ad hoc network node of operation.
[0041] Figure 2 is an illustration of a conmunications
systemoperating in a hybri d nmode showi ng two WIRUs
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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

=10~



an 802.11(b) W.AN card 35 installed. The WIRU 33 may
be connected to a -9 wireless tel econmmuni cati ons
network 27 via a base station 25. The WIRU 33
transmts and receives radio frequency (RF) signals
via antenna 34 to and fromthe base st ati on 25. The
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7. Accordingly, there is a decision to be
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froman__infrastructure m)de to a peer-to-peer
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[ [V
DRSS e ShpRIal s ok BHB Lo Yy,
bawens tind isopported thiasrates pigre]l dg=S; dslay detit®npand packet
f@ﬁ&qr is viewed in its broadest sense and can be

[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. Alfernatively, 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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formul ated froma nunmber of criteria including:
gquality of the radio signal, power consunption,
and/or the cost of the conmunication. [0050]
Currently, comunications via the nobile network are
likely to be nore than either via a hone or office
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b e or both types o ni cati on
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r ef nce 0O use o eer -t o- peer
glc narlr}ﬁ i %(ﬁ?]fdg’ﬁg Yor ’]&ﬁc Hetd"f?ﬁ:{ﬁu Séaﬁiiagﬁgs Foospe the zelevant
BﬁBEr@)}ﬁd eiita tthén Siréﬁicaﬁtg tRY 1Rk E?ﬁrﬁ@ﬁoi@%ﬂh&ste g%tt glrlled air-
Uni, t S e used._a ot her parane
p Iﬁ?‘%?“fego Béjes et he SRR tepspaitarsenbpiashol ds.
qobsﬁ] ex amlgardoarlﬂmhe&e ahn:,cszla&&,@e BBy Bk SRARNRRE 400
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Bpdegan 1{60@5@ o wFenAdhe GervicaBraa of o negwork base
titailoxﬁaﬂﬁ BFa H6IRrk 205, 0TAVeA! & oRcles such as an RF opague 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, 408 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, 2 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

~12-



decision factor thresholds to switch between the use
of peer-to-peer techniques or infrastructure network
comuni cations include conputed di stances between
respective stations. WIRUs equi pped with a d obal

Posi tioning System (GPS) can provide the rel evant
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¢ EERRyn 30 B fuioftod AShe R AT F2keh Ry N8 tipg o
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“joiming" the hybrid ad hoc network conveys the identification parameter to

the mnetwork 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 WIRU
410 to the network 405 via an infrastructure communication with base station
406. The network 405 then seeks to communicate with the identified WITRU

in a conventional manner through one of its base stations or an associated
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[0056] Figure 3 illustrates an exanple of a network
envi ronnent 400 where a hybrid node can be used to
expand the service area of a network base station 406
of a network 405. In view of obstacles such as an RF
opaque wal | 408, houses 409, and/or office buildings

41 e net base ati o 6 | oy beam

£ oFRES ah SRR EatR o Bty Ju by cttele dlasppted i Figtie 5,
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sa %ﬁ% fog hybrid mogdls compumicghions insludn ppyoprigberrelay
c aaﬁnizlﬁ@oh Hirédsdifid elrsllify WEn %%}B%Q It fetsh QRS tcALI%Oua%P of the
V\?ﬁ:ﬁ such as the wall 408 situated between th

10 and other WIRUs 402, 404 is an inpedi nent to

adoders MOAgnCAIMMM QL4008 - adVAR-GRIVCH 10RFhrid mode that
systenms, WIRU 402 woul d not be able to communi cate

wiCOHDRPREY 4120 2P Inpat s Talo deeyHeions e WEAN ad hoo
| lrho a3t {sAbRerbDlyFEE 13- rdshridtioRb, ngetavo!ma/ Rbhthol0fCa defbcted

accordance wt the invention, Wi rel ess conmuni cati ons

c sPrmpagion @i éJP@bI The iinepoiorRbene observed Hhsitayncofigoliad use of
SipB&eLWEBE c4dduntafl s h@ygidg%?}l%uaéﬁ%tctﬂeoﬁﬁtlﬁegg thd¥el of the

d| rect " infrastructure nd ni cati ons
natixdNopsosor. firtharmore; @2- wiyesteishaduad bet mode can \WRRLpose a

4l&urw|ﬁﬁe%@ %o e ﬂ)lﬁﬁf‘ugﬁ'ﬁ&? o&ﬁt{ssz%ﬁ_g%b%t}&%s %gay flood

hoc node conmuni cation direct
Séli’ﬁjl Wlau@em mgnadlth tlkmtantﬂijl d@aeshralsms;ﬁumt thereby

ent | ?ﬁgatl on co e %ﬁ% %@&oﬁdrﬁ%ﬁgegl&cc%l gely, the

aﬂtl &op mode wind/of diybrid mdthve madelisisthjedttad ope on ardre redftrictions
FLOM8rods due to the obstructing wall 408. Such a
conmMni Cation failure can be indicated after a

pl188&} er mi nBebtrickimecbinoh nedensrrily 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 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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expires wi thout a connection being established. WRU
402 then switches to a hybrid ad hoc node. WIRU 402
can be configured to make such a switch either
automatically or with user intervention, depending
user preference. [0058] As a preferred exanple, WRU
node , net wor k

402 initiates . a rid.ad hoc b
{ rFERd eﬂ&edoQﬁgaﬁq‘&re@m%w?merwwdesenab%m@?de
r eiguths tw VTRU< Orlﬂﬂﬁﬁ‘é]tcﬂyo @ltldld! hdtwarkWbiRtlolshat deive W%‘l_él@ ak lélést one
condyc n. infr ructure pode conmuni cation al on
P8 WARTRC i pr] 4R etpelie o AR PPERERAARSY widbothe
T e, SO IR a0 BRI ot
j Qi ni [ A , 'K GONVEYS e
i &%Wf‘%&%{?’%io W% Iaﬁ%?g\ft ths "mastern designationfremn g initiating
| 'IWTRY thue i iAReRnGeRRech ivath thdoafrollihgl AtRork to another
at ts.to establish an infrastructure_comuni cation
it 0% RS b pbpRrsatn gLk Dp o dlbe | mestegy BAGG then can casily
| kit 6@ heendtrollt BothAudicalidiRlafifbes, Budhl A BRgth &%ﬂe@tion,

mpde ad hoc network wth WRU 404 which relays an .
i a&mtw?awe?ﬁ%? WiRUs: &5 b connectien weiek toGbe \dontrghing
i mEfwgkr ucture communi cati on with base station 406.

The nftmork 405 then seeks to communicate with the
iEQQ@P fi ed®pPrRe the adrantasss | ofnaretivarinesontrol 0 w§h adnehoc

Oborhin®inRagien foab botks WIRER id%s Aehial &f the ﬁéﬁlﬁk\é@ﬁhﬁ%sthe
e 1

is_well known in the art. In the eka ustrate
i N HrUR e ngtworkjrgequregprior gncpeasingpveralh npftork sommmacation

4Qdpaefty b ﬁﬁﬁitﬁhﬁﬂﬁ.f, QRe 4B8vork QhWRFSk 4QR/or fchﬂgg VERY 418 hoe

at that |ocation and an infrastructure no
c B rfeEEeasorr enkansed Aerviessenhight areViRblefll @hefhene of the

SWAT 9 210k in LOB T ABIHPA GAtH B8 nB&ieen WIRUs 402 and

410 is conveyed as both an a oC conmmruni cation and
i K0Bdlst r ucWirere bhermetmonkanpuiforaid hoyWrRumapitatien ariteglasgnch

t Bakualith oPERESS W@i ' i B, b
subg?an Ve co%%%%fgg??gn g?g&%%¥%é§§¥ﬁﬁ%a*%?E?g%gkgan
afteiteto rareommpinieationt weotvoremmiiwe c MR rfosesad hoc mode to

Cighabhie s MIELILACTIRON 5, (PP, B
p¥tatien ¢ Hipstriateslint Figureh?. c Whepepmbized twitlns patveork'stabilith ¢o
uﬁgﬁittﬂf m}epeﬁl ccygﬁunications volume and traffic, the network's ability to

- selectively switch the mode of WITRU 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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[0060] In addition to or as an alternative to a hybrid
node that conbines ad hoc and infrastructure node
comuni cations, the WLAN ad hoc node is preferably
subject to restrictions, network control, or a

sel ected conbination of both. The inventors have

ob d_ use p
co%%ﬂnﬁlgg%t%%s&@n%§&ag’8&%1§e Watt ecliug? haéwgzagl ‘ﬁ?&? (o) or
of ﬁem@ncmmwambmm@‘DD}mmdims eleghona mysinreshére che WERUs
h al.s 0 a cur| thre

cg&mh%ﬁ:%ga | onc‘riﬁee?v1 V\%r fi& 0Lk é ° r?ﬁlflat?? g geer-to-
t heeer cormminicationsn ar ea WI th unvvant ed dat a

transm ssions, thereby preventing |legitinmate use of

t he conmuni cation resources. Accordingly, the ad hoc
node 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 conmunications node. Exanples of
such restrictions include limting ad hoc

comuni cations to anong no nore than a specified
nunber of WIRUs, limting the maxi num duration of
such comuni cations, and limting the type of data
traffic permtted in peer-to-peer comunications.
Desired limts 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 can be inplenented that requires
network perm ssion to enable ad hoc node in the
WRUs. Typically, such network controls are. active
when at |east one of the WIRUs in an ad hoc network
is also in comunication with the network.

Preferably, such a WIRU i s designated as the "master"
WRU of an ad hoc network, which may shift the
"master" designation froman initiating WRU that is
not in conmunication with the controlling network to
another of the ad hoc conmmuni cati ng WIRUS. The
"master" WIRU t hen can eaS|Iy
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report ad hoc network communication statistics, such
as length of connection, identity of connected WRUs,
type of connection, etc. to the controlling network.
[ 0063] Anong t he advantages of network control of ad
hoc conmuni cati on node of the 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
(dhAMS f or use of ad hoc nopde services or enhanced
services which are enabled where one of the WRUs is
al so in communication with the network. [0064] Were

the networ,k moni.tors ad hoc comruni cgtion criteria .
such?' as éua!wl{‘i}e%gf ng’i'%r?%i g‘?fal PIOHEME P fiea® wireless
RERATLAA LR Ble GRS EBRmIHCEER, Bits (WTRUS)
thaflizagt fragdcelver Gadgpotate Rnfioidd ForrEdetbtive 8pemitioh M an
_network base station as illustrated in Figure 2. Wen
infoagtiucatrevearhmanieitioor iiode dor linfrastiwcturo comomumvatical fin the
corIm.mi catioons _volune and traffic, .the network's
wirslessetwerk and & pingery0o-pREt eomIR@IGAINaS sROGRrFRY peer-to-peer

BRI B3 TR CRS o P, i
cayaat it 06 PRSI compg -

hoc amiast ene bass kiativhalidwing W tréfscelr ctpifla@rd A0t selective
nmodem equi pped WIRUs enpl oyi ng 802. 11 technol ogy for
opesetion ¢n puanfrastrumicceammugjcabion mage wath mpltemeodeW TRUS;
fth WIRUs enpl oyi ng ot her types of peer-to-peer
aBnmuni cati on systens. The controlling network may

al so fiaur 3 WLAN.Usi ng i.nfrastructure

moder $0ufleLIBRAENAT, By rePhHE el FOL BRI of eqatrol
sikh&ls \%Q%nfrak@uﬁtﬁ?é‘ e8finuni Llvitht FOWRTRI B! control peer-to-

'nvention can be | nplenmente or any wireless -1
permodd cannadcatRingfkhaty WIERU Wik biles WTRUE di vi si on

dupl ex (TDD) or frequency division duplex (FDD)

wirel ess tel ephone system where the WIRUs whi ch

co nicate with network base stations are_ al so
capabl e ofhgEwentign of claim 1 wheremn the controller is configured to

provide override control signals to override selected default WTRU control

limits for peer-to-peer mode communications.

3. The invention of claims 1 or 2 wherein the WTRUs include a
wireless local area network (WLAN) modem for the peer-to-peer
communications with other WTRUs and the controller is configured to
selectively control transmission of control signals via infrastructure
‘communications with a WTRU to control WLAN peer-to-peer mode
communications of that WITRU with other WTRUs.
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peer conmunications. -16 CLAIMS : 1. A wreless

network for providing controlled w rel ess

comuni cations with nmulti-node wrel ess

transmt/receive units (WIRUs) that have transceiver
conmponents configured for selective operation in an

i nfrastructure comuni cation node for infrastructure
communi cation in the wreless network and in a
peer-to-peer comunications node for peer-to-peer

conmdni caThenmventibn adthetaiM&RLs 2abs @ oelndreigutiesl coatroller is
i nfrastructure communi catl on in the wrel ess network,
C@ﬁﬁgwqdelt@ssgel@(ﬂ\mbk @Qntmu drangmissien | @4swconwel bsigaals via

’%%%fn'afq%ﬁaqv ioatipAS e W EREL ePehrittal R RAEE by Sitcn
één % cor%l? iRt bl %{d éé)é}ftbg#are? %o}ﬁnﬁnélcatlon

ective ransm ssion ontr
m/cbdt bd&%ﬂ@ﬁ@ﬂﬂit&i&ﬁ” Sevetiiiatiaons with a WIRU to
control peer-to- peer node communi cations of that WIRU
with other WIRUs. 2. The invention of claim11 wherein
t he cont rizél er is,.configured to _provide override

cont Pol pdpgentipn o€ anydene efelicenregeding elaymrovherein at
.ol eer t eer catl
G ¥ of o, POFREF 487 Sl BBRS AT Becrmtlls Rppdied to
: e e
SqIBEhle Tontlol CHEASMIAESL FPRoRALY kel Wb MRfGRcture
camdnidieateaist wilhl ar miobile omdit Gor eshttél tiel @ebilyalnit to switch
control transm ssion of control signals via

-beﬁwaeagnﬁasmwre cammumicatidromdeiand peewiRpeen commurdkation
peer -t o- peer communi cations of that WRU
rbaé? ep apeRiigaty ¢? the 24RETRPRIEAOFAIPTAL the anohileunp.
or 3 wherein the controller is configured to
sel ectively control transm ssion of control signals

via ginfr ry C ati i _
control tFﬁz‘% \#@E%ﬁ@) m&# 51 Afithet Lhnpridhid) 4 Processing
component for generating the estimate of the geographic location of the

mobile unit based on reception of transmissions form the mobile unit.

7. A method of wireless communication for a wireless network that
provides confrolled 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 WTRUs
also configured for infrastructure communication in the wireless network, the
method comprising the step of: |

transmitting from a network base station in an infrastructure

18-




bet ween i nfrastructure comruni cati on node and
peer-to-peer communi cati on node based on Quality of
Service criteria. 5. The invention of any one of the
precedi ng clains wherein at |east sonme of the WIRUs

are nobile units and the controller configured to

sel ectively control transm ssion of control signals

via infrastructure comrunications with a nobile unit

to control that nobile unit to switch between
comhmastatumt modeonmnohsigahlsan atBikEREd coatol peeprepeer mode
conmuni cati on _node based on an estimte of the
coewaEptions fdhal WATRY with othasiWdRIs.t . 6. The

invention of claimb5 further conprising a processing
conmponent for generating the estimate of the

geoggaphi an.pf. 1t 1 l.e Lk .
r ece%’t [ onﬁcl)é qﬁ?@ﬁg mOfgsc }%Lﬁg 7f %%rh% ngt}lsﬁgs% g &:p 7pfA131ng
sétetteddderaul IR SIIBREM R ?@éﬂt@%éeﬁ’?nﬁd@" éthAfMications and
network that provides controlled wreless

ovenmdimg saidi defaults basetlithel comictd sigmads émmsmiited by the network
transmt/receive units (WRUs) that have transceiver
' ts configured for selective operation in an

i nfrastructure comuni cati on node for infrastructure
communi cation in the wireless network and in a

peergt o- pags R5A if'aﬂﬁi' f Hﬁ&l? - _

_comT%ni cati o%ge?vm t th_t er?mﬂp%lng%lcon idgg?tggfpgﬁ peer
td—gédr&:iﬁmnﬁhl@hﬁoﬁ QRUNtegRidtivA dsttoltiPedbf @Atasfaffietpspmiited in

the nmethod conprising the step of transmtting froma

pesattaepder kasenynwations jare anclidéd asttheclefmst con®ol limits used
comuni cati on node contrql signals to a WIRU to

for pRer80-PpecmOfe CRBRRUMEARONS ormuni cat i ons of that WIRU
wth other WIRUs. 8. The nethod of claim?7 further
conprising the step of using selected default control.

[im f - : 0 nj i :

overtt i o PR T 8 e wARRI R i, local area

- ndtivanks M(WEAN)Y hieleRst Wark ubabe fet atheoN WIRUT heer-to-peer
met hod of claim8 wherein a maxi mum duration of "a

copamunigaglopgeer conmuni cation and a restriction as to
types of data traffic permtted in

11. The method of any one of claims 7 to 10 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.

12.  The method of any one of claims 7 to 11 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.
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peer-to-peer comuni cations are included as the

default control |limts used for peer-to-peer node
comuni cations. 10. The nmethod of clains 7, 8 or 9
wherein wireless |ocal area network (W.AN) nodens are
used for the WIRU peer-to-peer communications. 11.

The nmet hod of any one of clains 7 to 10 wherein the
control signals are transmtted to the WIRU to switch
bet ween infrastructure communication node and

peer 1Bo- p¢he nesthod of chiimok? whereih dseestinate @fahée gyogtiphic
Service_ criteria. 12, The nmethod of any one of clains
lacationiaf (hsemebrlet yrat vergenersted bassdi o signals sereivadefrom the
caonirol. signals are.transpitted to the nobile unit to
%Q?&lfecwltﬁgg%eﬁt“mﬁ’é§? P@EPBr e cormuni cation node and
peer-to-peer communi cati on node based on an estimte

of the geographic location of the nobile unit. -19 13.
The gt hotthemdthad Eﬁ\fjaﬁ?/\/mﬁr@ﬂ Hlaii§ 7est 1 RiRréth thBaVTRU is
geographic |location of the nobile unit is generated
coeRguredriosiedguaively Soeitioadinf 2 celay maodentbirtlayum comnyuriibation
networ k base_station, 14. The nmethod of any one of
betwicnga nefeprkbagg sfation Yie gture gAPIYRigA191p mode and

t function in a relay.mde to rel.ay, a .
AREHE VIR "B S BuB R R, riadel (i qomprising
cd)ﬂﬁ'(ﬁlﬁﬁgrﬂh%t WERCOBYRAGRH & tH@q'@%a‘é"”ﬂlod%n&jlg%ﬁr o(Rhlity of

Vi a peér-to-peer comuni cation no urther conprrsi ng
Setida alideriag t he WIRU to function in the relay node
based on Quality of Service criteria. 15. A wreless

transmt/receive unit (WIRU) for infrastructure
co ication in a wreless network via n%tvvork ase

st at dns An¥IFesspdansmilfreseie daHmiM ERL)oker iptmstructure
c i Y bl hEBRGENEE EATRRGRY or pecr
tol pler 2Dt ahaB RO RN thaT élwﬂ.kwqqsué %If;)?gs% tructure

conmuni cation wth a networ base sta nd in a
peertriizcpver compousheahatois contigufad fopeelecti9e operation in an

infrastructure communication mode for infrastructure communication with a
network base station and in a peer-to-peer communications mode for peer-to-
peer communications with other WTRUs; and

a transceiver controller configured to accept control commands from a
network base station and to selectively control peer-to-peer mode
communications with other WTRUSs based on communication control signals

received in infrastructure communications with a network base station.
16.  The invention of claim 15 wherein the transceiver components

include a wireless local area network (WLAN) modem for the peer-to-peer

communications with other WTRUs.,
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peer conmunications with other WIRUs; and a

transcei ver controller configured to accept control
commands froma network base station and to

sel ectively control peer-to-peer node conmunications

wi th other WIRUs based on conmuni cati on control

signals received in infrastructure conmuni cations

with a network base station. 16. The invention of

clai m 15 wherein the transcei ver conponents include a

W rellg@ss Taeainveheannef velaimd VIANr medevhdrein tihe transceiver
peer-to-peer communications with other WIRUs. -20 17.
conwolley dat¢apdigated | tai nentral the teansheiver reomiponents to switch
transceiver controller. is confjgured to control the

bepReriL IiAsrug e sRBmREIciQRMAds anepgdR-peer communication
' t . i cat .od d -to-
g el Y iR B, 0 P Ser v e

criteria, 18. The invention of clains 15, 16 or 17
wherein the WIRUis a nobile unit and the transceiver
cont 18] | eThe dneenmtforguf ethite tHN16 @r thevhereianheeWERU is a
conponents to switch between infrastructure
windta ang n thendtrnsgeidep ekontralleseisr configuradc4ei eontrol the
node .based on an esti nat f the eographi c | ocatian ..
UGPSGEIETSEMPONGRIS: 10 191G DetiFER: HFARSRICAITS; Romanunication
t IS - Pasiit iiQni t S
A 068 JFAPRE LS o Ao FAFHL OBy YA AR D
gtOEabhRofAtid8f MRALbEIlsDhit: 20. The invention of any
one of clains 15 to 19 wherein the transceiver
conmponents are configured to selectively function in a

rel ai/ node to relay a conmunication between_a network
basel3t at Tt nventianr ot clagnour B8 Eathemi coaeprésingode Global

PoRE (Sl Dls R bt e PR I GRTRBIE B 3 0888
: 7] ts to f ti inth
I O e R o o Ty of Servicon oriteria

21. The invention of any one of clains 15 to 20

wherein the
20. The invention of any one of claims 15 to 19 wherein the

transceiver components are 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, and the transceiver controller is configured to control the transceiver
components to function in the relay mode to based on Quality of Service

criteria.

21. The invention of any one of claims 15 to 20 wherein the
transceiver controller is configured to control each peer-to-peer mode

communications based on settings received in infrastructure communications
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transcei ver controller is configured to control each
peer-to-peer node communi cations based on settings
received in infrastructure comunications -21 with a
network base station. 22. The invention of any one of
clainms 15 to 21 wherein the transceiver controller is
configured with selected default control limts for
peer -t o- peer node conmuni cations. 23. A nethod of

Wi rel ess communication for a wirel ess

withea aatwénkdwmse s@tioni t (WIRU) havi ng transcei ver
conponents that are configured for selective
operation in an infrastructure comuni cati on node for

R TR o A S35 et e

' i d 3 Og i [ :
e o R PP B th Rt GRPAIIL RoRRD! Wit for
peamupédrahbdicomntdifcaors] ess network, the method

conprising: receiving control comrands from a network
base station; and selectively controlling

peer -1 o- peer de, co nications with, other WRUs |
base#-on GonMFHIQht i06n WHRISSS cOrgRunicatigne fpkd § n wireless

ugPpRERESh o CHTRUN TiReS: Hrbebeyly SRnondRE thagare

r . 11} i
chiF@lred BR sBRIHRE kopetddiNin 7R t ag?ﬁgl?‘%j \(/:\% Usﬁﬁ‘ig%t.mnr r%ode

peer -t o-peer comrurii catl ons w Rl

foreinfiedtrottuct diomemaicatiod 4n\d &vie¢ldss hetvidringiaca tRtwork base
conponents are swi tched between infrastructure

stepruandatinon Mmedeterder peemutugdgasions c anodsi Gt ipser-to-peer
AR R SRS e b oo
oQRRhinfeaftslip wiRfeds ABRER R SIRTRRRENRE e

and &Eéiﬂziﬂ%)c&ﬁ?él CORARTHANS BlohP R nBRMSHk BASShtRM; aid

estimate of the geographic location of the nobile unit
and/selectively controlling peer-to-peer mode communications with other

WTRUs based on communication control signals received in infrastructure

communications with a network base station.

24. The method of claim 23 wherein a wireless local area network
(WLAN) modem is used for the peer-to-peer communications with other

WTRUEs.
25. The method of claims 23 or 24 wherein the transceiver

components are switched between infrastructure communication mode and

_ peer-to-peer communication mode based on Quality of Service criteria.
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esti mate of congestion. 27. The nethod of claim 26
wherein the WIRU i ncl udes a d obal Positioning System
(GPS), the nethod further conprising the step of using
the GPS for generating the estimate of the geographic

| ocation of the nobile wunit and sending test packets
fromthe WIRU to generate an estimte of congestion.
28. The nethod of any one of clains 23 to 27 wherein
the transceiver conponents are configured to

sel egbi veTle filiBotdoBr ichhims! 23,234 61025 Wherehl ave GVTRU is a
conmuni cati on between a network base station via

motfileasunitictande the ortramscaiser onompdeentad aze otshaiched Rbetween

.Vi a peer-to-peer comunicatio node, the nethad |,
ml!EﬁSt“W@Fu@o‘PﬁWF%‘inh@tloﬁen&dép PesHiG-BEeT cgMumanication mode

bR B iy 3R LBl RebB o1 bt e o on

eﬁimﬁﬂ@:yo%g%ti(ﬁ{.ai ms 23 to 28 using settings received
in infrastructure comuni cations with a network base

station to control each peer-to-peer node
conmuni catjon. -23 ) )

27. The method of claim 26 wherein the WTRU includes a Global
Positioning System (GPS), the method further comprising the step of using
the GPS for generating the estimate of the geographic location of the mobile
unit and sending test packets from the WTRU to generate an estimate of -

congestion.

28. The method of any one of claims 23 to 27 wherein the
transceiver components are configured to selectively function in a relay mode
o relay a communication between a network base station via infrastructure
communication mode and another WTRU via peer-to-peer communication
mode, the method further comprising the step of controlling the transceiver

components to function in the relay mode based on Quality of Service criteria.
29.  The method of any one of claims 23 to 28 using settings received

in infrastructure communications with a network base station to control each

peer-to-peer mode communication,
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