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The present invention is directed generally to comuni cation systens 10and,
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Public wireless networks, which usually have wide and ubiquitous
15  coverage, can be useful in providing private network-type capabilities. Public
networks based on iDEN technology, for example, offer the ability to provide push-to-
talk capabilities similar to those in a private land mobile two-way network without the
cost of building such a network.
The difficulty in providing two-way like services on a public wireless
20 network, such as GSM, TDMA, and the like, is synchronization of all mobile units so
that all mobile units receive a message simultaneously. It is important for this Group
Call function to be synchronized so that all units can act on a command at the same
time. For example, a SWAT team preparing to simultaneously enter the front and
back entrances of a building would want both entry teams to receive the commands
25 to enter at exactly the same time. This simultaneity has been an issue for networks
that use data packet technologies. Variations in data packet timing across the
network and over the airlink make simultaneous reception unpredictable. Some
systems attempt to synchronize transmissions by establishing a phone call and
conferencing all the mobile units together. This technique is limited by the amount of
30 time it takes to establish the phone call so that while communication is simultaneous,
the setup of the call means a lag between pushing the button to talk and the actual
establishment of the communication path. Neither of these techniques accurately
replicates the experience of push-to-talk on a private two-way network.
The iDEN system remedied the drawbacks of traditional public wireless
35 networks by placing all receiving units for a Group Call in receive mode at the same
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Figure 3 is a functional block diagram of a wireless communication
device constructed in accordance with the present teachings.
Figure 4 is a flowchart illustrating the operation of the system of
Figures 1 and 2.

20

DETAILED DESCRIPTION OF THE INVENTION

Orthogonal frequency division multiplex (OFDM) communications
systems utilize a large number of closely-spaced sub-carriers to transmit data. The
input data is divided into a number of parallel data streams, one for each sub-carrier.

25  Each sub-carrier is then modulated using a conventional modulation scheme, such
as phase shift keying (PSK), quadrature amplitude modulation (QAM), or the like.

The sub-carriers are orthogonal to each other to prevent intercarrier interference.
Those skilled in the art will appreciate that OFDM technology has developed into a
popular communication technique for wideband wireless communication.

30 During a call setup process, a set of tones or groups of tones (i.e., sub-carrier
channels) are assigned to a particular mobile unit. The assignment of tones to a
particular mobile unit during a channel set up operation and the actual
communication process between a mobile unit and base station is well known in the

art and need not be described in greater detail herein. However, the techniques
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appreciate that a typical wireless communication network will have a large number of
base stations that each communicate with a large number of wireless devices. For
the sake of clarity, only two base stations (i.e., the base stations 102 and 104) and a
25 few wireless communication devices (i.e., the wireless communication devices 108-
116) are illustrated in Figure 1.
In turn, the base station controller 130 is coupled to a mobile switching
center (MSC) 134 via a communication link 136. As is known in the art, the MSC
134 is typically coupled to a large number of base station controllers and is
30 responsible for switching and routing of calls to other base stations and/or a
telephone network, such as the public switched telephone network (PSTN) 138.
The MSC 134 may also provide access to a core network 140 via a
communication link 142. The core network 140 is the central part of a communication

network that may include a number of functions, such as authorization, billing and the
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In turn, the base station controller 130 is coupled to a nobile swtching
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station 104 via the wireless communication link 126. For the sake of simplicity,
Figure 1 also eliminates a number of conventional network elements, such as
gateways, firewalls, and other control elements that are not pertinent to a clear
20 understanding of the present teachings.

A plurality of mobile communication devices may be designated for
operation in a Group Call function. When individual mobile communication units are
designated as part of the same group, the wireless communication devices of that
group will all be assigned the same OFDM tones for communication purposes.

25  Figure 2 illustrates a number of uplink and downlink timeslots and the designation of
the tones to various groups. In the example illustrated in Figure 2, a group of
wireless communication devices (e.g., the wireless communication devices 108-110
are designated as Group1. As illustrated in Figure 2, the wireless communication
devices of Group1 are assigned tones 2, 3, and 5 in downlink timeslots 1 and 3. It

30 should be noted that the assigned tones need not be contiguous. Furthermore, the
number of tones assigned to a particular group can vary dynamically based on
bandwidth requirements for the particular communication application. That is, simple
audio communication may require less bandwidth than other forms of data

communication, such as streaming video.
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OFDM CC%BW%&% ir&ﬁti@&&‘@méﬂ' number of tones assigned to individual ones of the
groups (e.g., Group1, Group2, and Group3). However, a typical OFDM wave form
20 contains hundreds or thousands of tones. This advantageously allows a large
number of Group Calls to be supported simply by directing the appropriate wireless
communication devices in each group to receive the appropriate tones or sets of
tones assigned to that group. Again, Figure 2 illustrates a simplistic version with only
three groups set up with a relatively small number of tones assigned to each group.
25 However, the principles described herein can be extended to a large number of
groups.

Figure 1 illustrates the wireless communication devices (e.g., the
wireless communication devices 108-110) in a group (e.g., Group1) as
communicating with a single base station. However, the principles of the present

30 disclosure permit group members to be coupled to different base stations. In the
example of the SWAT team described above, the actual team members may
communicate with a single base station or with multiple base stations if the
operational area for the SWAT team is a large geographical area. In addition, a
command post, for example, may be established at some distance from the theater
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devices in a single group may be
other group members.
Figure 3 is a functional block diagram of an electronic device, such as
the wireless communication devices 108-114 in Figure 1. The device includes a
central processing unit (CPU) 148. Those skilled in the art will appreciate that the
CPU 148 may be implemented as a conventional microprocessor, application
25  specific integrated circuit (ASIC), digital signal processor (DSP), programmable gate
array (PGA), or the like. The wireless communication device 108 is not limited by
the specific form of the CPU 148.
The electronic device in Figure 3 also contains a memory 150. The
memory 150 may store instructions and data to control operation of the CPU 148.
30 The memory 150 may include random access memory, ready-only memory,
programmable memory, flash memory, and the like. The electronic device is not
limited by any specific form of hardware used to implement the memory 150. The

memory 150 may also be integrally formed in whole or in part with the CPU 148.
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gr eat e.rarq@ﬁﬁ'élH g8T%}&bﬁ&ﬁ 6P eCtrQ?é(:'g%r%GFérQHh% aht8h$2 168% WEfKknBwn in.
transmitter 162 su as may be used by the wreless comuni cation device
108 f ortha@rhand weedinet be cesniiped it jreatatidetait herdiase station 102 (see Figure

1) ., Figure 3 alsao_illustrates a 10receiyver 164.that _operates in conjunction
wl 8 the ¢ ransm ¢ L& MBS SOQUMHORPEG: BoNPe ﬁeé{rﬁééeﬁé(? TefgreBpushn o
typi cal toagirogh gbtr@céd:s@rﬁ 7eNnI Mgt RET fl@é)es@am 76e8h¥6ks cedatidreof thel emented as
a transceiver 1 The transcei ver_ 166 is connected to an antenna 168.

Oper at | WiReless chmunipaiins devica goa Graup Kallanodand heddT T praasissokhédn in t he

art an ] i .eat I | h ireless

e ommuni RGEAER 200 T Byt hh o) yER Fhel Bt fced By Shuspt Hieel dfr )

pr ocessdavided/ . a Traasiit mpde eesis trat buyatng to mnsuripgticils fasmahe PTE Wi r el ess
communi cation device in a Goup Call node. The PTT processor 170 includes a

PT‘?ObthCB'Ha_E%@e‘é%W%bwtﬁaﬁﬁr,nit N_'aaﬁ‘l“?’l Qﬁa?tee%f%‘?/n ﬂﬁ& 9sl6p Wirdleges t he device
shacy | TR SRRl HEARIAG, RRABEES! L 008 1o 10 60T g e
wi rel ess communi cHtosenskiliad iodbe @it wilereod drdre ghraiupe aNberosessor 170 may
be implemented as a series of computer instructions stored in the memory 150 and
executed by the CPU 148. However, the PTT processor 170 is shown as a separate
25  Dblock in the functional block diagram of Figure 3 because it performs a separate
function.
The various components illustrated in Figure 3 are coupled together by
a bus system 172. The bus system may include an address bus, data bus, power
bus, control bus, and the like. For the sake of convenience, the various busses in

30 Figure 3 are illustrated as the bus system 172.

The operation of the system 100 is illustrated in the flow chart of
Figure 4. At step 200 the system 100 performs a call setup operation. In a typical

group call arrangement, once a group call is set up, it is usually maintained for some



Those skilled in the art will recognize that the PTT processor 170 nmay be

i npl enented as a series of conputer instructions stored in the nenory 150
and execuwvecdobywovdss CPU 148. However, the PTT processor ptTAsesosnbzen as a
separate 25block in the functional block diagramof Figure 3 because it
perforns a separate function. The various conmponents illustrated

i n Fi gusred8tefrfn&kPoPicREnicrDthBeRatly réndMed e¥eh 8Meld Aember Bitthe YYslEmM My
i ncl ude an address bus, data bus, power bus, control bus, and the like. For

t he sakeoniihues iy eainemoucatehdf thernredstepmisskor iesgeidgareddfdinee iadsest r at ed
as the bus system 172. . . The operation of the st 100 is
11 st PR S RORRESATHPIEHIAN: the S0YEheS By ke BIESeSI A BaL IR iR D
perfOr@roé‘?fsa!riitia‘%@a.umt@ﬂf‘dti%its\[g?ﬁ-is bpfébl@’te' ﬁor&@?&ll E&%Q\F}\%@éﬁ%‘@m, once

a group ca Is set up, It usual ly maintained for so

2016/ 0SG5S &RET £aiS2 6 0@ & PRASE-To-palk dettonis aelivated by oeevafdhe igneug hembeysr enewed
o ot BB RS, sBisareansi PR SEBM BHEE o5 B RERD Sgryhions
conmuni , C - rocess
i1 o a0 Ry PR C 3Ry acRd GERRETIERR b SR bogr iRl P 0

t ear - doygchbtirpersabuteon _saEprésswel. aAp tidset gkilleal ik theitattomillizppeadiateatadh by one of

the group nenbers. Wiile the |atter process may free OFDM tones for use in
bet weertire® i ARl B S 1P, Bie GO torgBeicsestestdaassigredillI®Mer head to set

d i Ut | ' . killed
0 Bhe mBfogt ) PbisFet e ofEEh: Hetodr i e SRIERTRs bk tBifiodne or
tones nust be asspgmesitHeoc@lrbe @f eedcdMrRMRITDN, HOWNEYRAL grbDE nisrABeRy
di sclosure is intended to enconpass either nethod. During the

cour se DAY becadsedhumeadll 98t unpWicesd descripaslip siepePabong may hadepliedhe

Il set : d i bed. in step. 200 ' _applied t
2adi t+ At BUB SR CHicpBa s8YioBss | RE SerlRhal i BBRS Wi r ol ess
conmuni &hinRicdavh GRvice it o Be a@é@@%taﬁgr%uﬁr(@!& Gr@uﬁﬂfﬁé’c%ﬂélesé hat wirel ess

15 communi cation device is assigned the sanme group of OFDM tones as

pr é%i ouxigmasiiatjoe dievice@ agpighed the same grouplah Gitlel t202s aspeegggslgm 100
assigns tones to.a designated group (e.g., Goupl). In step 204, the group
conduct%ss&ﬂﬁ%tt?igﬁ%qpoﬁs in a conventional fashion. On the uplink, any group

menber can initi ?gmébé%@ﬁﬁi&ﬁ 18 %ﬁg@%h@g td B%'egm’fe‘?@t@? @'béﬁ but t on

on the wirel ess I'cation’devi ce. nessage I's transm t he
base st@toup)amhustepl 204 dhe gralg cadusts gomuunicatipessn arcdniventiemal éashdescr i bed
above. |f group nenbers are connected to other base stations (e.g., the
base st@pitld URDRH. anyHEOHR MQIPReT Gant KRR @ fHITUSHONKY RRASHNE E BHSNsyst em

bagkhaul LA BREWFLRSS B b 8o e a8 ThEThE S fsnifiadt o1 on

roup ne
the base station and relayed to all other group members in the manner described

above. If group members are connected to other base stations (e.g., the base
station 104), the message is relayed through the communications system backhaul
from the base station 102 to the base station 104 for transmission to group members
25  coupled to that base station.
If sufficient spectral resources are available, the system 100 can assign
a different set of OFDM tones to use on the uplink for each of the wireless
communication devices within a group. This is referred to as a contention-free uplink
because each of the wireless communication devices has an independent uplink to
30 the base station (e.g., the base station 102). The base station will relay the message
received on the uplink from one of the wireless communication devices to all of the

group members in the manner described above. If multiple wireless communication



25coupl ed to that base station. I f sufficient spectral
resources are avail able, the system 100 can assign a different set of OFDM
t ones to weeommotdss uplink for each of the wirel ess compgmiusasioomsdevi ces
within a group. This is referred to as a contention-free uplink because
each of the wreless comunication devices has an independent uplink to

30t he h@sfced SdricdMeb8ages td &% BRRRIE baké emtitiR)on theg rBasectvbaldiiRs Whe!

relay the nmessage received on the uplink fromone of the wireless
communi gysteror 0desarcaigitalty @iX thef mulipleguplink messages and traesmitiner descri bed

SR T R e T
di gi taldy| %t%ebh‘”gg% tridRhiSerdRyhdHE d@&%?? ?@@oﬁé%ﬁ‘é}n&v@e K& therHRined

messages on the shared downlink. This effectively provides a conference
cal 5 beimeen group nenbers where one or nore persons may speak at the sane
i ources are scarce,, it i ossible to use a

S5tinme. Alternatively, if re,? , :
cont ent i on- bas_edglg‘%lfﬁf"@{ﬁl%d AFOLEH PP RETR & 18 pr?ﬁ?i’leg@ﬁb%ﬁi 8 CPBF”‘&'@HT | abl e
time onytdhe Upkdhkn whic 9@;&@@?%@?%@5& Egﬁ’llbefé)foﬁ;% 163 Sh e t aneousl y,

t he base stat’ion contro ects the coll'rston and signals back to the
W 1 el esgplip@miligrotiptrnembers aserhPi 1o ¢dramuininate aimulganeotiklyptie bagrestiation
generated. The lock out tone alerts the users that simultaneous access

at t enpt@Pniler da@stsaing qaligioniged sigsabuiPack osthewviriess eomaIudi¢RiicaritsSace

gondr aine neBL AR adoakERkDE 1 BEnBRled < TR IRK b BE LR e k"
gener atgghuRSNEHEs HERISSIHIRSHSIS Wdle rhagd ahathal deer®8hboia IRteri befové takiags
comuni cati on device. On the 15downlink, the base station (e.g., the base

st at i orarkbpjce heirsaiaess @ileanisi Pgcansaths eplkgion detastionrDil Ipeest torewever ,
because_ each.of the wrel es%ycqm"runi ca@igg dlevi(cefti n the des[i nat Ed group
al | haveTdRIRn hapPerls 85 gieRoRbrats ek thir Bk AT ks dBRRrataR 23dBEn " gr oup
menber \drlpréS6eRi the HRWbitAK- SOHHBNGAE WIRSesd MBthhrnReAMIBhHevARl NORLE® 206,
the systemdetermnes if the call has been termnated. If the call is not

t erl® nadawlinkhthe leasd statbn degi,dheagestatnN®Yricanshetptataessng @durns to

step 204 to conti nduct i co nications, |If the call is term nated,
the r esRASIONAT BRI STVDIGBSS s oMV Pease agh R58he IWieless em desel ect s

el ee: SRR R B TR oL DS IR LRI P ©f e
tones assigned for the downlink, each group member will receive downlink
communications simultaneously.

20 In step 206, the system determines if the call has been terminated. |If
the call is not terminated, the result of decision 206 is NO and the process returns to
step 204 to continue conducting communications.

If the call is terminated, the result of decision 206 is YES and, in step
208, the system deselects tones assigned to the group. This makes the tones
25 available for other network operations. In step 210, the system conducts a call

teardown operation.
The foregoing described embodiments depict different components

contained within, or connected with, different other components. Itis to be
understood that such depicted architectures are merely exemplary, and that in fact
30 many other architectures can be implemented which achieve the same functionality.
In a conceptual sense, any arrangement of components to achieve the same
functionality is effectively "associated" such that the desired functionality is achieved.
Hence, any two components herein combined to achieve a particular functionality

9



t ear down operati on. The foregoing described enbodi nents depi ct
di fferent conponents contained within, or connected with, different other
conponentwo 2bfo/i989ss0 be understood that such depicted archiuseewrsss ar e
nerely exenplary, and that in fact 30many other architectures can be

i npl ement ed whi ch achi eve the sane functionali tﬁ\?én a concecs)t ual  sense,

any ar reyRPEREN 36 'BBTRIHEAMIN $acbrAtBGSYahethah @RI fynalienality is

ef fecti My i ated’ - 854 di i p0al jitWid waved.
ence, Aaiteh ARG of SHERCLALs bl MR B RS AR L IbKice? o th

f unct i ccaahponeni®©sa@E860iatebearCalsu%zOdewed 2isTkicg oy ablyessoraecteas sorci at ed
with each other such,that the desired functjonality . is achieved,

[ 1 espeOPRIRDGPolP BF (16 Bagh &I 0 A R AL HARIRETTL | kewi se, any two
conponents so asSAGHAhaRiGA ShBEdiRferts BIE Fesbfi iNdenRRERaR] Hogpnnect ed”
or "operably coupled”, to each other to achieve the desired functionality.

5Wi | e shown andl deseitestiitngiitte aiviousetopihese skilledvr ihe ar thaty baseddpemown and

Cre Bt et U8 RGO B B el
depar t i fagmfthigMhbdrtron dreeitd baiaden dspéistine drireBPapbappedet kediekare, the
appended clains are to enconpass wthin their scope all such changes and

nodi f i cateneeRassavithintheli scaneeall sr¢hiehaigesi anhn@diicagiens s @re WithAvet i on.
Fur.th el _ o ) . . fined b
t nd 0o Sl Pl 3eb6s BPUHEARERNGRC ELermoiR, W KTbe SRdbfusa flal e | I DY
gener alinvértiorsisusobsly befieead by ainel apperedadchtiaims.n ttvwik bappreledsidodIbgithesd e. g. ,

bodi es of the appended cl ainms) are nerally intended as open terns (e.g.,
Phe tortiRdne aRHGae Mo aPROT0 PTG P EPa D Bt e BHORhAlY Bune REPe et o t o
the 1 ; VRS i W h m
el BB bBeicS W hE apBeh Al PRI it oA oribRll Wit RS openDrh R ™
wi | | belefar thegermnihetusting dshopld he srterpretsichas hiecladingthdnot fimied pecittie ¢

nuither of ap_i.ntrodu claimrecitation is intepnded, such an intent wll
be Gp1 BEM: NgviPac a8 e pReSielad s “hnihe ¥ 16at ap i STl SPRER: ot on
no suchpd mi@ieted a3 @files hiis A¥EIMRIEd t&S eft)). altdyill DeliftREs LRdeHstbd 20t he
fol |l owi ng appended clains may contain usage of the introductory phrases "at

| east oethese withie the ardhalif 8 speeifie samer Of anrnireduceast ¢laing regiaiiends , t he

se of . h Nt - I j ction
o ool DIGeBpT RO B! DN eRdieR RLRETH bl b Ring 3B5biod P
parti cuduwh rechatiorcensatmimgnisio Presdritr Fiveedmplaiay dreaid tatureiergtandingent i ons
containing only one such recitation, 25even when the sane clai mincludes
t he&l; nttPSg@&VwF‘g apRerded clayme rpay femiain 632990 thedalroddoryRNrasRefatni t e
articl §t:fﬁjﬂa fa A =T 0 i e
interpﬁg?e t aaﬁnwéja?])ng%lfrlrggrs%[ téﬁ‘é%&ucgnczélg{r@%rg{eﬂo@ whg’egéﬁéﬁﬁg%gptrue for
t he usesunh plebses skowldtnot besonstded do imply ddatctbedhiadanotieoi df &t ¢lams. | n
addition, eyven if a specific. ber qf an introduced claimrecitation is
expl | o1 BFYRIEpY the RESe i 36, 7 MBS RO RIS R SEMRRI such
reci tatd o iaftesliced YRirk dbéitatiBR th ri'r‘i\f%][rﬁbﬁé %@nf&niﬁg%ﬁlﬁéné 8as rddnatibsci t ed

nunber (e.g., the bare recitation of "two recitations,” wthout other
mo@Sf i eeven Wi the bgmeiaim iacludesdhe inipdustiry @hrases, "ope ariooks’' adale

reci tatL el dhe" and indefinite articles such as "a" or "an" (e.g., a and/or an should

typically be interpreted to mean at least one or one or more ); the same holds true
for the use of definite articles used to introduce claim recitations. In addition, even if
a specific number of an introduced claim recitation is explicitly recited, those skilled
30 in the art will recognize that such recitation should typically be interpreted to mean at
least the recited number (e.g., the bare recitation of "two recitations," without other
modifiers, typically means at least two recitations, or two or more recitations).
Accordingly, the invention is not limited except as by the appended

claims.
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Accordingly, the invention is not Iimted except as by the appended cl ai ns.
CLAI M5 The invention clained is: 1. An orthogonal

f requencywoi2giogiomssnul ti pl exed (OFDM wi rel ess 5conmuni eatriusnoisnsisem
conprising: a plurality of OFDM wi rel ess conmuni cati on devi ces;

a first base station configured to comuni cate sel ected ones of the
plurality of OFDM w rel ess comruni catPSdevi ces as a first group using a
first set of OFDM tones; and 10a first base station controller configured
to instruct the selected ones of the plurality of OFDM wirel ess

conmuni cat i on deviteemhventioeckimeddsta fromthe first base station using the
first set of OFDM tones wherein the sel ected ones of the plurality of OFDM
Wi rel ess comuni cation devices receives data fromthe first base station as

a group conmuni cyf i On-ArJrérthogonal frquem:%—diﬁé\@n%ﬁ?l#iﬁl@k@é (%E@é\ﬁﬁ‘c\]&i&n@@é ein the

first set of OFDM tones are Sel ecte ma set of aval l tones and
ar e Snonsaromuingratios sgEiekh tomesising: 3. The systemof claiml

wherei n the nunber Pf lﬁ]:\%}ﬂéws .irT 20 the fi.rﬁt set .of OFDM tones are
sel ected based orf RY3ANY PeY(F'PERET MUY CRIRE GRS communi cat i on.
4. The system of gfigh Bade SRR ddFGArdHRE ANV EIRBRY dribd bfahki rst set
of OFDMtones is altered if the bandwi dth requirenment for the group 25

comuni @erdlihoicRaRYe wirgtesscoatmLnicatian devDrs Bsrielirsh g upddsiag edirsheetfof r st

set of @BMLD?%%S i f the bandw dth requirement for the group comrunication
i ncreas DR ones are renoved fromthe first set of OFDM tones if

t hgobandwi dt h reqlfirseBBE stationt dedti@iletBosijurd ke Ristrobt thecdetested ones of
the plurality of OFDM wireless communication devices to receive data from the first
base station using the first set of OFDM tones wherein the selected ones of the
plurality of OFDM wireless communication devices receives data from the first base
station as a group communication.

15
2. The system of claim 1 wherein the first set of OFDM tones are
selected from a set of available OFDM tones and are non-contiguous OFDM tones.

3. The system of claim 1 wherein the number of OFDM tones in
20 the first set of OFDM tones are selected based on a bandwidth requirement for the

group communication.

4. The system of claim 3 wherein the number of OFDM tones in
the first set of OFDM tones is altered if the bandwidth requirement for the group
25 communication changes where additional OFDM tones are added to the first set of
OFDM tones if the bandwidth requirement for the group communication increases
and OFDM tones are removed from the first set of OFDM tones if the bandwidth

requirement for the group communication decreases.

30 5. The system of claim 1 wherein the first base station controller is
further configured to instruct an additional OFDM wireless communication device,
other than the selected ones of the plurality of OFDM wireless communication
devices, to receive data from the first base station using the first set of OFDM tones

11



305. The systemof claim1 wherein the first base station controller is
further configured to instruct an additional OFDM w rel ess comuni cati on
devi ce, owvbenindessst he sel ected ones of the plurality ofcOrRiSMMiEBEESS
conmuni cation devices, to receive data fromthe first base station using
the first set of OFDM tones WO 2010/ 090955PCT/ US2010/ 022587 _ wherei n the
addi t i oMBeretEhe afqibonal OdMnineless comnudysation dadce Hees fhastirskget ff oFDM

tones r@EtB'Ie\)}’nF‘or%%tr%cé&@rBa&%ﬁoH fh%tfHQPtﬁﬁ‘sesét% bﬁ%s P8 the Hhrstt Sué' rst group.

6. The sy of clarm1 erel I rst base atlon rec a
5conmuni cati on from one of the plurality of OFDM wireless cormunl catlon
i rst set of ones

devi dt h ti
Cherces the 11 oot t o e svapmaaiah Loweendng Mesitdst walin oolesd voe  t he

”Es%ageccfrﬁﬁhnhtd&ﬂoﬁ'ﬂ%rﬁ"oh@d?%ﬁe EM%HVbF@iF'DM Mﬁé{é@c&ﬁn@nﬂf&%ﬁ delfbesThe
systemof claim6, further conprising a push-to-talk button on the one

Wi r el esanasansmits the comauieasionausing thedfiret setaofsmIF@M ionesfwharebyrtustiige t o

second 9B LRI A EdRe sl ER donifdieeliesne iGise B8 TRy e

pl ur al iwyeleks %mmmgms@e\ﬁ@érgy@@r@tjpon devices within a coverage range of
the second base station as part of the first group, the second base station

usi ng a second set of CFDM tones; and a second base station controller

confy gur ed Lo i nsjructridie, AEk 4O 6 MANRPROMEALIGY, BloEERMNbLELESS
conmuni cati on devi ces CoI Ve data fromthe Seco ase station using
t he secamthesate Mre@é@MomnaalcaM@n eevicthe inptidtei tramsofissibe ob the alestigeto OFDM

wirel es% (% g@unl catjon devices using the second set of OFDM tones receive
data frORMTHPEEIRCDase station as part of the first group.

8. The system of claim 1, further comprising:

15 a second base station configured to communicate with a portion of the
plurality of OFDM wireless communication devices within a coverage range of the
second base station as part of the first group, the second base station using a
second set of OFDM tones; and

a second base station controller configured to instruct the portion of the

20  plurality of OFDM wireless communication devices to receive data from the second
base station using the second set of OFDM tones wherein the portion of the plurality
of OFDM wireless communication devices using the second set of OFDM tones

receive data from the second base station as part of the first group.

25 9. The system of claim 8 wherein one of the first base station and
the second base station receives a communication from one of the OFDM wireless
communication devices in the first group and transmits the communication to the
other of the first base station and the second base station, the first base station
being further configured to transmit the communication to the selected ones of the

30 plurality of OFDM wireless communication devices using the first set of OFDM tones
and the second base station being further configured to transmit the communication
to the portion of the plurality of OFDM wireless communication devices within the

coverage range of the second base station using the second set of OFDM tones

12



259. The system of claim8 wherein one of the first base station and the
second base station receives a communi cation fromone of the OFDM wi r el ess
comuni cavoeoiodevisses in the first group and transnits trhe/usesmoweissati on to
the other of the first base station and the second base station, the first

base station bei n_? further configured to transmt the comrunication to the
sel ect e¥NYELY tae fifHOraep PLPALN YWikglesSEND HUnadies deyiaesHPealVed N levi ces

usi ng_tHeetddohoRheiedbbtonsmAliloafts aan08dsbagBupt ati on being furt her

conf i gur transmt the comrunicatron to the por of the plurality of
OFDM wi r el ess conmuni cati on devices within the coverage range of the second
base station using the_second set of

BEHo0

£ .
2010/ 090955PCT/ USED10/ fekdin ?: H\g\‘% ?'?‘gﬁgé'}/\(%?&&t of ObRYhianesred s

COMEUNI 16alde@Bnd 8%t 6L FLRAE BdrSartfie RRASS dfTOFDAN@HEBE Wi rel ess _
communi cation device as a group. 10. The systemof claim$8

wherein the first set of OFDM tones and 5 the second set of OFDM tones are

(ne sam st o SEEM (A Ben ol s vheda B DKL b SIS Al

are porthe@esond bhbe seRioh doaEellsiat ipoRicrenifiine kame BdibstAiorredmagenal
frequency-division nmultiplexed (OF W rel ess comuni cati on system for

comunicating with a plurality of OFDM wi rel ess comruni cati on devices, the

system conpri si ng; I -:Ilﬂﬁsﬁ ] ey

coﬁr?uni cate sel ec 2e'd OAr\]résortng?rﬁael f%({ljjregﬁlty oﬁnml\%?g@fgs oﬁﬁrﬂ%lg%ati on
devi cescammanfcatish sgsieupfarssongmanicatisg witata plurdity 6FOAOM nsslesend

a first base station controller configured to instruct the selected ones of

the pl AN ICE{I0 _ Qﬁ?‘r@ee%)@t% : t4t9-on devices to receive data from
el ect ed ones of 4 hS orae Sy o e Y P ces data
f rom t heutalibeolOaDIM wiretess @ymuonicationatguiceatisanfirst group using a first set of
15 OFDM tones; and
a first base station controller configured to instruct the selected ones of

the plurality of OFDM wireless communication devices to receive data from the first

base station using the first set of OFDM tones wherein the selected ones of the

plurality of OFDM wireless communication devices data from the base station as a

20  group communication.

13.  The system of claim 12 wherein the first set of OFDM tones are

selected from a set of available OFDM tones and are non-contiguous OFDM tones.

25 14.  The system of claim 12 wherein the first base station controller
is further configured to instruct an additional OFDM wireless communication device,
other than the selected ones of the plurality of OFDM wireless communication
devices, to receive data from the first base station using the first set of OFDM tones
wherein the additional OFDM wireless communication device uses the first set of

30 OFDM tones receive data from the first base station as part of the first group.

15.  An orthogonal frequency-division multiplexed (OFDM) wireless

communication system comprising:

13



13. The system of claim 12 wherein the first set of OFDM tones are sel ected
froma set of available OFDM tones and are non-conti guous OFDM t ones.

2514. The wpmmeodsscl ai m 12 wherein the first base statipomusenbpeisser is
further configured to instruct an additional OFDM wi rel ess commruni cati on
devi ce, other than the sel ected ones of the plurality of OFDM wirel ess
cormmuni cati on de\d Bkkality f WirelgssecamamENicAEan F’ﬁé'cﬁﬁr‘%? Q58 SEOWR.:R3%N usi ng
the firgd,set of OFDMtones wherein the additional OFDM wirel ess

comuni cation device uses the first set of 300FDM tones receive data from
the first base stati orara®RuM transrither danfigurayt mupansidit Aatepienbogonal

frequency-division nulti d (OF i rel communi.cation system
Loy T 0 20107 bR ATUTOBIHER B rsae 04 Usindsp Plredy o
comguni G?D'M)QuB‘%\éhﬁ‘éﬁ:h‘aﬂnéis%éreﬁf E4th oiet%fblﬁr%‘f'tw Wliaé]eg%trﬁlﬂﬂééﬂdﬁ er
configured to transmt data; and an OFDM recei ver configured to receive

dat a usdewices iplthe ghil yourd lsamrmgusafbtmr@pelvercmandssgpm regﬂweeauraltby t he

D P DTS R e el BEN R S Sk Bl el e
OFDM r egrhiv@hidaffiof alelicet it fife pallglupt yseeftheisaeepitirgl (DFCE&\Vllcﬁand@lm ces in
the call group uses the sane plurality of OFDM channel s. 1016. The system of

cI aim1 wherein one of the plurality of OFDM wi rel ess conmuni cati on devi ces

' he call grou t Qﬁ{g Bﬂh i t ase
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communication to a base station receiver and the others of the plurality of wireless
communication devices in the call group are configured to receive from a base

station transmitter as a group.
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17.  The system of claim 16, further comprising a push-to-talk button
on the one of the plurality of OFDM wireless communication devices in the call group
to initiate transmission of the message to the base station receiver.
20 18.  The system of claim 16 wherein the base station receiver and

the base station transmitter are portions of the same base station.

19.  An method for communication using orthogonal frequency-
division multiplexed (OFDM) wireless communication to communicate with a plurality
25 of OFDM wireless communication devices, the method comprising:
receiving a request to establish a group call between selected ones of
the plurality of OFDM wireless communication devices;
instructing the selected ones of the plurality of OFDM wireless
communication devices to receive group call data using a first set of OFDM tones
30 wherein each of the selected ones of the plurality of OFDM wireless communication
devices participating in the group call is configured to use the first set of OFDM tones
to receive the group call data; and

receiving the group call data using the first set of OFDM tones.
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15 17. The system of claim 16, further conprising a push-to-talk button on

the one of the plurality of OFDM wi rel ess conmuni cati on devices in the call
group to woizbioatesssr ansm ssion of the nessage to the bageraisasioomssecei ver.
2018. The system of claim 16 wherein the base station receiver and the base
station transmtter are portions. of the sanme base stati? 19. An net hod for

comuni cation usi#fy or tMogHRd p?@lam@,ﬂgy/yherein th@ifwt.s\?%? hﬁ@MﬂP@ﬁ%ér? OFDM)
wirel ess%l@&@ﬁ‘f‘@ierﬁlﬁtée?'afté ai%&ﬂ@tﬁn& LRd ar@hUh&ohtijudds OFCRT MY T el ess

conmuni cat 1 on ces, e onpri si ng: recelving a

request to establish a group call between sel ected ones of the plurality of

OFDM wi r el ess co ni Q@%i on de instructing the sel ected
ty

ones of the plur e W%f@?@é%%ﬁ?ﬁﬁ@%“&ﬁ‘%evi ces to receive

growp call data ypiigetmg an 88diehalddF SvPMreRR8 T oAtMVARESOM dediel, Ohel he
sel ected ones of the pldrality of OFDM wi rel ess comruni cati on devi ces

part i citpanithg selectaseongsoipthegilurality fdaF Pylwirdless casumunieation devises, tof OFDM
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20. Th%dﬁh@ﬂ%aﬂbn@e&ic@d&%ém@iﬁth@grddﬁ@éll.set of OFDMtones are selected
froma set of avail able OFDM tones and are non-conti guous OFDM t ones.

21. The nmethod of claim 19, further conprising 5instructing an additional

OF wi rel ess comgini Cﬂﬁé %tﬁ&d’h?&ain‘?ﬁB%raérﬁﬁw“a?i@to%?ﬁo'?%ﬁﬂe%%gfct% the

plurality of OFDM Wi rel ess communi cati on devices, tO receive a using the
first smiesodf thERPMratityes OFENewinelebs cadumiinicatidn GEDbés\vareewitsia aoovarageat i on
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conmmuni leags giatioevihe esethnd fwithdr comaprisingr age range of a second base stati on,
t hqsrret hod furt helF]St(I;lEl)C nrgi t%ler}ﬁst portion of the plurality of OFDM wireless
communication devices to receive data using the first set of OFDM tones wherein
each of the first portion of the plurality of OFDM wireless communication devices
participating in the group call is configured to use the first set of OFDM tones to
receive the group call data;
20 instructing the second portion of the plurality of OFDM wireless
communication devices to receive data using the second set of OFDM tones wherein
each of the second portion of the plurality of OFDM wireless communication devices
participating in the group call is configured to use the second set of OFDM tones to
receive the group call data;
25 the first portion of the plurality of OFDM wireless communication
devices receiving the group call data from the first base station using the first set of
OFDM tones; and
the second portion of the plurality of OFDM wireless communication
devices receiving the group call data from the second base station using the second

30 setof OFDM tones.

23. The method of claim 22 wherein the first set of OFDM tones are

selected from a set of available OFDM tones and are non-contiguous OFDM tones.
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15instructing the first portion of the plurality of OFDM w rel ess

communi cation devices to receive data using the first set of OFDM tones
wher ei n ewohomfooddse first portion of the plurality of OpOWustéeloess?
comuni cati on devices participating in the group call is configured to use
the first set of OFDMtones to recejve th roup .call data: 20instructing

the second porti otf-of tHMRRGPT ¢ginL2MEINER thelfEskset ORI Mdenes agdvi ces
to reC%é%e@éﬁ&s&?bﬂ@FﬂMt %tﬁ@é@% Y bePRpiopas! i n each of the
second portion o e plur Ity o W rel ess conmuni cati on devi ces
participating in the group call is configured to use the second set of OFDM
tones to receive the group call data; 25the first portion of the plurality
of OFDM wi rel ess comruni cati on devices receiving the group call data from
the first base station using the first set of OFDM tones; and

the second portion of the plurality of OFDM wi rel ess comruni cati on devi ces
receiving the group call data fromthe second base station using the second
30 set of OFDM tones. 23. The nmethod of claim?22 wherein the first set of
OFDM tones are selected froma set of avail able OFDM tones and are

non- conti guous OFDM tones. WD 2010/ 090955PCT/ US2010/ 022587 24. The net hod
of claim22 wherein the first set of OFDM tones and the second set of OFDM
tones are the same set of OFDM tones.
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