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The present inVeRd8IE W cted generally to communication systems 10aR§THAE & Ularly, to
techniques for a push-to-talk communication system in an orthogonal frequency division multiplexed
network. Description of the Related Art Public wireless networks, which usually have wide and

ubiquitous 15coverags SAmpaNAliE i Ripviding Priue Betweik e RIFBNIgePublic networks
based on iDEN technqlQgy, forexanptey @ﬂ@ﬁﬁ@@}gﬁmgmmgi@mwmﬂﬁ%ggga ilities similar to

those in a private and mobile two-way geswerk withetidhessastef puilding such a network. The
difficultysin providing two-way like services on a public wireless 20network, such as GSM, TDMA, and

the like, is s BI ' t{?'? rg% I %jm% that all mobile units receive a message
simultaneou)glg. [t?@ﬁ@po l[zg foﬂ é ﬁ@ | 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 baglcentrances,of,a,pyilding would want both entry teams to receive the commands 25to

enter at exactly the same Time. This simultaneity has been an issue for networks that use data packet
technologies. Variations in tRPAGSEEkEMARMING ScAYSSiR FRAMSHN Enecoveiki et sitike

simultayreougHeceidierHnriesistablePAMesy e s AR eYEFRREe iransaassians by

ishi f ' | the mobile units together. This technique is limited b
fhseta;)ri;s()fﬂgg (c))a{t%g%g%e%ﬁ!’le%ﬂgnccoyndﬁirigi%% rr]r(\]uﬁlip%xed network. g g y

Description of the Related Art

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 fo 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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30time 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

communicatio th. Neither of these techniques accurately replicates the e ience of push-to-talk
) RS 9955 ) . 587
on a private two-v%zér)])l/%oégév’ark. The IDEN system remedied the drawbacks ggﬁgélzt%oﬁ%zlzﬁ%g)bhc wireless

35networks by placing all receiving units for a Group Call in receive mode at the same WO
211101090988@CHTeISH0Y 0258 PIRaE THe AR &RToUsaEhAkIeRAAbN technique which

divides all coamnitasins inte sliees of time caleditnasgiets By yrEeskng plrehéhadpmbile units in a
Group Call intg a single timeslot contai g the communications, all units receive the same

nin .
communicatBiE 4t the O4m & HHRE S8R LGRS SATRABIB t5URREr O HALSof
communicatrenciSp&uficathy, docan nechprecithd tandhastaista significant need for a system and

method or push-to-talk C§%ﬁ?‘s‘c‘é§ﬁﬁ¥%ﬁ%£"a§é‘ r?&'é;i’a%%gél@?éﬁ%Eﬁ‘é’é’g%ﬂ%@?8pfcrr§r%'ﬁ%p'ﬁ’%ﬁo?¥ stem. The

present invention provides er advantages, as will'be apparent from the followed detailed
description arrEgibeshypiusging gigorsscirtes H1ER BESE R FINONO FERdEOS & M anEWS OF THE

DRAWII\!G(%e'%aiﬁ}éjrﬁoAE'ugﬁt@tﬁaﬁ@bﬁﬁm@&%ﬁwwiﬁ@%@mw&@@% #3660 implement a
communication network in accordance with the present teachings. Figure 2 illustrates frequency

allocation in BHBPIRETOR4T FBLuERR P RSGUIE HHEMIpIaXEg Sy And other 3anERgss: %unctional
block diagrawiibhe apivaless commerfisaticsddestmiecerstticied imactsiapeaymghfidedyesent
teachinlq?. Figure 4 is a flowchart illustrating the operation of the system of Figures 1 and 2. 20
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING(S)
Figure 1 illustrates an exemplary communication architecture used to
implement a communication network in accordance with the present teachings.
Figure 2 illustrates frequency allocation in an orthogonal frequency

15 division multiplexed system.

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 technigue 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 technigues
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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.
25Each sub-cafriet i 8H modulated using a conventional modulation scREHESEUNZEE phase shift
keying (PSK), quadrature amplitude modulation (QAM), or the like. The sub-carriers are orthogonal to
each other togmettt teioaamiabntedeiie ncds TiHbse skiféiMndbenarb wyiltappraciateahiat OFDIVI

technology 1 ARSISHE iR AR BRCTLNIRPURnRCORIGUEJRE N HERRRANIEIPS)

communication. 30During a call setup process, a set cf tones or groups of tones (I.e.. sub-carrier
channels) ardl£58ighBgfaParparticular mobile unit. The assignment of tones to a particular mobile unit

during a channel set up opgratigmanickhRRekAhrRBIHRIGARRMEQEESS Retyaam a faobile unit and
base station js well known in the art and need not be described in greater detail herein. However, the

techniqiies WHS"3AG/DIOBEBP Y B3FD T 587 RIURHELCAHRS il Nen AbE o Bl W ERIRS Utilizing
OFDM techraogyutadag @y nekies zéxd suichvibaticsoyn goinationsdiioa pushittstatksystem are received

simultaneou ] gro e I 0 nication techniques.are implemented by a system
100 Siluraied RS e T re oS 100 A e oo ety B Wi lede
communicatiygiédie esep0s- thEdbde\didtiess! E8mimenidetiossliek® musiaatiprrdspieetiVedyisThus, the

wireless commynigaticthedevieas dOgrdd braeadothin e 2ovaiagrraiaa ehimbassRigtion 102. The

wireless communication device 114 is also within the cov_era%e area of a base station 104. The
wirelesEconRlRfcAlib AT GYBUIEE §3% 24ih LBRRASRREO IR tHeaA Y SRtiorP THRUN K& Rreless
communicatiork lire 1 26 Alss ithistr ateidorBiguse wick viretess eanamemgation teyiegitho, which
communicates with th se. station 104 via a wireless communication link 128 The process of
assigning oEémc%‘gg‘tg?%ﬁ@se%bﬂ%nétsaﬁ%’%ivéﬁ?‘é‘fa the \'/\r/?r%sessgodr%%%@g ?té(.)a r 't kjw r'el%ﬁs%
communicatipieeksscé ) ing Gdat toaksarngovisationrisbistween chieviveBessodenitemication

devices 108‘%4{7!,%‘@N&%l@@é‘écﬁ%ﬂﬂgHié&?oﬁ@e‘é(@@fk@&“é{hg‘t%eae{&é%H‘x‘ﬁﬁ%f&%@ﬁ described in

greater detail herein. The base station 102 is communicatively coupled to a base station

controliet 138 LHIRMIRIRSRIGATIAR 1AM Seyisieal O ddisshinerkapastadatidcaiftroller 130

may provideggiekaamahcestep! fpdonsearmBiae Bessistationgat03eAs Hsirated in Figure 1, the
base station 104 is also ug ed to glh? station controller 130 unicatjon link 129.

ba l Vi om
Those skilled in the art will app?%%iglae%nat1S §2t)l/$chOaTWHB\%% Y B’rﬁ%ﬁﬁ%af?oﬁ E%%?\/BW({\%I have a large
number of basetsritohsttvet @aocmonmivairiodie\iitE . al ey rioahberodivialesselbriees. For the sake

of clarity, only, tyohha36-SiaHi9Rs ey MG RRSE-IAHEAS HRAANGF YN Rre base stations
20  102. Asillustrated in Figure 1, the base station 104 is also coupled to the base
station controlier 130 via a communication link 129. Those skilled in the art will
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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25few 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 lafyB HHIBEFDf base station controllers and is 30responsible F6F&RAHEAIGEAd routing of
calls to other base stations and/or a telephone network, such as the public switched telephone network
(PSTN) 138like. In addiecoMI@ t8dvaray! lsogy gritkdecEss i@ atbee networs, B iviasahe

communicatm{é”{gﬁ%@Ngggﬁr@aﬁ@ﬁygg&@oﬁﬁw@c é}gﬂ) gr}g(gr)]{ (?H%(gvrﬂwgnication network that

may include a number of functions, such as authorization, billing ant
2011090955PCUS2010/072599 7 Gike34rspiiionn theseetarikcLdioswizsh peovideisee$oto other

networks, systréertEiteHereinfonvel PRICAHANE MR RIPRPSTIRTE/IMEMRSdAYERAWR)-

The MS% 1313 ? g:é)mm nclg used in CII’CUIt-SWI'[Ched,I’Je;WOI’kS. For packet-switched networks, a set of
equivaleht fu % i saﬁ%%/ E SRS eGP BOP RS VIO FE FRIBRIY B 1@E8hecific form of
network elerbepts maimaeyneasdonidapie rentation et skilowevers tosa skibedstadbe art will

understand N [ t teachings may be licable to a variety of
network arcm%ﬁﬁ%egﬁﬂgﬁ ﬁﬂbﬁé@%ﬁ%ﬁéﬁgﬁﬁéﬁ%ﬁg %%885‘ 2 |§%f“};ﬁgp§3‘%@ﬁ?ﬁ@0 with a 10group
of wireless céARiYficatvPtediebéassiunicating in proximity with each other. In the illustrated

embodiment, the wireless-eammuBisAoN deYicRskBs k4 BF Al GITMNISALNG Wil iie same base

station (i.e., the base station 102). However, those skilled in the art will appréeciate that the wireless
commuiticatBR G0 i HECIRRS. E2 7 Y oM HRHICER CRTHT RIS & SRERHRe R WileRafibr example,
15the wirelessheommtiridiimratevisetbiihisreapablarefessraarnicaiiagonidsihebass station 102 via

the wireless g%”yﬂ"g&ﬂ%%t&%‘cgﬂhgl%l AR A giét:saetig %%i%h(}he?, lﬂwag’ %ase station 102).
However, those skilled in the art will appreciate that the wireless communication
devices 108-114 may communicate with other base stations as well. For example,

15 the wireless communication device 114 is capable of communicating with the base
station 102 via the wireless communication link 124 or communicating with the base
station 104 via the wireless communication link 126. For the sake of simpilicity,
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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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 20understanding of the present teachings. A plurality of mobile
communication*de B HEY be designated for operation in a Group Call fEk&tGROWHeAShdividual
mobile communication units are designated as part of the same group, the wireless communication
devices of that group willAlld# assigreit fligsarbei O Edddonestfof worerussigatidnpGmOses.

25Figure 2 illystr ' i i_m,ebsulo d the designation of the tones to
various grou%jéﬁ Iﬁ%teﬁeﬁ‘ &%@ﬁ%ﬁéﬁﬂdﬁgg{ﬁ%gﬁ gro pt§ %vﬂfo’e%é(gén 8(‘%&%%%%3?%& devices (e.g.,
the wireless @RiniMeaabHelaoRses! (8UPRRiecavgitprhiedessPGIuLpd inslivsliratéchin Figure 2, the

wireless congrpianication gleyiges; of (R rakBlatecBanNeeRNeac S SRdaie fewpinfctmeslots 1 and

3. It 30should be noted that the assg?ne,d tones need not be contiguous. Furthermore, the number of

tones aSsigndd Ry LHarfcasR JrehSRANY A5s MamBSIy A SSHIR FRvawilirersifrements for the
particular coGrowm Catiandpilieatigned g isarsisngdeAIRD RO B ABENGETIO R A0RY fesHibieless bandwidth

than other f s, of dat mmunication,. such as, streaming videa. WO 2010/090955PCT/ US
2010/02258‘}75@ downmﬂﬁsg[ﬁﬁagtrsa{g%éiﬁnlj—:?geuerlg ,ﬁisagpsfgggr%\%&? %?E%\o/gr%)é’\'/snaﬁ)é%iﬁned to Group2 (e.g., the
wireless consamivsicheion deoisidered heap mmhiscakamplantte waetessitonida nicidon devices of

Group2 are aaeigRed{Anas2ANgH QN AW MIRKLIMESLOLS Jm Bie sk ABdd e Alhirgless

communication devices that are in a particular 5sector, cell, or area that identify it as a member of a
certain'Group WilPRSCATEH CiFElIR Y SRS HP8-AdRigHRIG e RsioRRE &7 GRINT toHER UMM each

timeslot on ttre dawialiOk (hose skilleddndheoastwilappesaiate that the downlink is conventionally
considered the communicﬁtio.n from the base station 102 to tr&%%/ireless co mu%ié:at'on devices).
' | QN 8et

Thus, in the example descri én(j%gnr%?ﬁp the %%r%rl%%% Comniiie At S aevRS 8" Wwhich are
assigned to Grioggheniksdteaetke. sitherOrDM 3o rststiassicamesthits dachnoodiele infitmation  The

information fasigenQioupriscrrRdad a aeapvenisnabiashiehusin R AsIRNRLLIAReRVhen the

base station transmits the encoded information using the assigned tones for a group, all members in
that CamﬁGrdUB)(mﬁit,lgeggygL@F@eousiy. Thus, the techniques may be used to support a push-to-

talk system in-an OFDM communication network.

The concept illustrated herein is shown in Figure 2 in a very simplified
form with a relatively small 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 o 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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15information simultaneously. Thus, the techniques may be used to support a push-to- talk system in
an OFDM communication network. The concept illustrated herein is shown in Figure 2 in a very
simplified form with a relatively small number of tones assigned to individual ones of the groups (e.g.,
Groupl, Group2¥ QAHEWEE3). However, a typical OFDM wave form 20cont4hd FaHHEE8or
thousands of tones. This advantageously allows a large number of Group Calls to be supported simply

by directing #heeepraprate wiselegspeesiprtaation devicasdbesackiglosy dorreeaiveation appropriate
tones or sets, of tones assigned to that group.. Agaip, Figure 2 illustrates a simplistic version with only
d a; %e% unICEgtlﬁn BVlth% J?qj rgn ggégléﬁé@% in tjﬁeg)&%plf 'T:'

three groups g(\éltcﬁme|¥h a ref:’ﬁmgfy small hnumber of Tones ea 5‘i—|owever, the
principles desgribed Heeewircas heoaxtendeslito altarge hinbay obgratpes Groupi. Eygeme 1 illustrates

the wireless ¢amuuyRicaideiGes (fRatbe YARIESE BABMUIGRHAR, dRvIGRS HE8s1TA)IR a group

(e.g., Groupl) as communicating with a single base station. However, the principles of the present

30disclosure! BérihittirEtis WferFErs R BE RIS Ditterdft asBatifoh S IH @1EPexARPIE of the
SWAT teamdiiareiipethabave thsprstuabierminearabaes 8)ay sopmveicatenwithrsingliebase station

or with multiple b stations if the operational area for the SWAT team is a large geographical area.
i aciiton. STE AN ER O S PER AR gy bO BIBBTRIR: Cim B b e B ahoater WO
2010/090955P Giul82040/022680ngfvaretad ras s Thais it 19 ossilile Hesighedcarimstarad gost wireless

communicag eMaedTabe L SATARAICASRIEN & AesAELAZe SRHEN e srample of Figure

1, the wireless communication device 116 may art of Groupl. ough the wireless
commuficatiAIGEBRY12S A8SHERRMBEs Wigeid Basd\bianen Babmay RRl thecermedr

communicatigsrsansaiite i dhemanapermebaoupbwElesaiskilpddm thecachwillanpyeciate that the
frequency or subcarrier of the OFDM tones .magﬁlri{g?r from the base station 102 to the base station

104. That is, TEE T BEA 3P B SOPIRERAARSC it O P8 RY90S T MRS BE B Signed a first
set of OFDMstonegmhpectiza nhendretiseodiEeu bassrsmatinieativgy Withcthe sgeonditiaset set

of OFDM tones to the respective wireless communication devices communicating
15 therewith. Similarly, wireless communication devices in a single group may be
communicating with the same base station, but with a different sector of that base
station. In this fashion, all members of a designated group, whether coupled to the
same sector or base station or coupled to different sectors or completely different
base stations, can still be configured to simultaneously receive communications from
20  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 implemenied as a conventional microprocessor, application
25  specific integrated circuit (ASIC), digital signal processor (DSP), programmable gate
array (PGA), orthe 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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10 station may be assigned a second set of OFDM tones that may be the same or different from the
first set of OFDM tones. However, the system 100 can identify members of a group communicating
with different base stations as members of the same group even though the different base stations
may have assidYfead'Hiffaresit set of OFDM tones to the respective wireless REHiFRLMIEERIET devices
communicating 15therewith. Similarly, wireless communication devices in a single group may be

communicating with the spaelage statienicbw: witua diffesem seater fibathage station. In this
fashion, all members of a def}i%nated ?‘rougﬁélhether coupled to the_ same sector or base station or

coupled to diffePERPEBE PY L Eof! rEPRREY SRR ol AP En AR SR Yse

simultaneoushtrederwelecommiurieaitensdyoans20nothes gradpaiemobess, such as Eigure 3 is a functional

block diagrag o A SIRFHANS (e HSh ex s IF R RITITMOIcaan dayiops 408 114 n Figure

1. The device includes a central processing unit . Those skilled in the art will appreciate that
the CPU 148 R BEsippiisaidiatl camPesAlEntsh APsRI® irecesun mpphcaton Pssgatitic integrated

circuit (ASIC)etigibatisighal progessei{OSP), 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 Figuré £ S5 CONGARY SHAMEH 4 SFIshin fHRe & e itk storesheiructions and
data to contras opsratamsef the P b s3d ifineuneanorydEy - naysinsliuderran@ideisagcess memory,

ready-only roar e i emary. and.the like. The electronic device is not
limited by aﬁ@%ﬁ@%#&rﬁ%ﬂ%ﬁ%v@gﬁgg 'ﬁﬁ%gfe%grﬁ%%q 'e% Lf);elg&%?ﬁ%eursn%aré]egr? 150 may
also be thtegRABI ot thiahansieaissin maniueienevdP tha 48nwdiaoitR 09 0o5BRETAIS 2010/022587

The electronigidayic pid-ienien3 aisoingludssremeitlionat CRRRaAnshisesYeh anddislay 152,

keypad or keyboard 154 and audio input device 156. The electronic device may also include a video

input 158, sult &% TRBRABILPB G AN RSHHER A fifat I e JFRRSRHP &% irsIBes efidhic devices.
5 These are aoirventitdal CpnpaoanistHalopataiein acaowmanansanandmnregdnatrerdescribed in

greater detalghél'laﬁ gheézgggégc n% ié:% é)sl: I?&.i)%éjremfs ar‘éesa? 'Pglel{dﬁ grériﬁmsmitter 162 such as may be used
by the wireless communication device 9 Por Fnal witeless communication with the base station

102 (séeé Figure 1). Figurd BralideitissranganiCrioriveyids s thguop @fatdsoimconiemetinrsivith the
transmitter 162, ip,qemmunicaiawitiyinehase siationdQ2, 7o ypical eouRodiment fhe transmitter 162

and receiver 164 are implemented as a transceiver 166. The transceiver 166 is connected to an

antenna 168VHYEFSHHBR RS RsEeKRS 168 Gy theainmia 148 I8 WeRlRAe%A"N the art and need
not be descriheddagseRter vlatai ereimoland henwi elassncamvatstioation device incEigues 23 also

includes a plésér\]/_ice in a transmit mode such that outgoing communications from the PTT
20  activated device will be transmitted, via the base station 102, to the wireless
communication devices of the other group members.

Those skilled in the art will recognize that the PTT processor 170 may
be implemented as a series of computér 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



to-talk (FIT) processor 170. The PTT processor 170 controls operation of the wireless communication
device in a Group Call mode. The PTT processor 170 includes a PIT button (not shown) which, when
activated by the user, places the device in a transmit mode such that outgoing communications from
the PTT 20actiVeeed1de9wes will be transmitted, via the base station 102, toPIE WsREEER587
communication devices of the other group members. Those skilled in the art will recognize that
the PTT processor 170 mcggbe implemented as a series of computer instructions stored in the memory

150 and exeRREABIRECHS (P38 9H S Bk v BIPD 855019 & D eRORnchE s SE#Rate 25block

in the functioraiibloek diagramuefdaigurs Sbecatsetrnediosms ssrpbpaietUpClioR. lapses The

various components illustrated in Figure 3 are coupled together by a bus system 172. The bus system

may inclde U U REU G T B L o Byt AP AR L aral the <R b

conveniencepthesgalittistélissdsinaB0Bigut ésdassililastratetbas thediussyustami 192-down  The

operatiog of the %¥stem 19%%59”'“55%??[%-%% [&he f[Iow chart of F(i]géjre 4. A;t%tep 200 the system 100
ypica

performs a canse 'l?pr)] gsgra I0R. 374 gPouutp? call %%trlgl%tgemérﬂ?%r?ce a arr%% TAMRCER up, it is

usually main‘zﬁhﬂ@dﬁer{aﬂwnerQN@{SSZOfEGV/@@@SIBBPMTﬂU@Q@I@/@Q%B@tWBmmeMBeﬁ:Mmﬁerv_ed time
that s renevigeagh HmaMeber AU UUBCAMIAUES 18 CONURisals, Ul predsfermined or

reserved pe apses with no group communication, the resources may be released and a
call tear-dowgaghotasstibitiznads Arprasstely R iBqsesslibiiedtn peefarindl calbrsstiaip, @adhear-down

Soperation egeh tipe.ainushiodalihyiienisaeiyasduaneng of thegranmampsss. While the latter

process may free OFDM tones for use in between communications by group members, there may be

added dlerhBEINRESRt 19U te HicdRRRSHsRlosHER G AdReOreRcaBHRSS e th & ItRtSE skilled in
the art will appreciate. eagfy fimaibesaikis SahERoMAAHIENLIONRIQN AREEBUSHeBepigned to all

group 10members However, the present disclosure is intended to encompass either method.

During the cOUR¥LBRHEEEoMATLFRESRIY PRIGIERRE §PETIREM ENTRR LAGDSY gy P eriRPbaf] set up

process desgiikediisieniSesaaammmcaePiiedds adgitionalivdralessdeggmunication devices. If
the additional wireless communication device is to be added to a group ge. . Groupl), that wireless
5

15communiceiATHEGRERTS dradfSniadURe S90RFGRa 9 6HD KM FORER astrEwisRISsS

15 communication device is assigned the same group of OFDM tones as previously
assigned to Group 1.
In step 202, the system 100 assigns tones to a designated group (e.g.,
Group1). In step 204, the group conducts communications in a conventional fashion.
On the uplink, any group member can initiate a transmission by depressing the push-
20  to-talk bution on the wireless communication device. The message is transmitted to
the base station and relayed fo all other group members in the manner described
above. [f 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 availabie, 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



assigned to Group 1. In step 202, the system 100 assigns tones to a designated group (e.g.,
Groupl), In step 204, the group conducts communications in a conventional fashion. On the uplink,
any group member can initiate a transmission by depressing the push- 20to-talk button on the wireless
communicationVi@eid/0IRE message is transmitted to the base station and¢atagedwo22iother group
members in the manner described above. If group members are connected to other base stations

(e.g., the basg station 104), the message is relayed through the communications system backhaul
from the bas eé’fﬁﬁ%ﬁeﬂ%r%g?ﬁaggéﬁg ioh™ Eﬁﬂﬁ?ﬁgﬁ‘ﬁ%i% RGP RLYRBE S8 Hpled to that

base stationsystem 10f0sedficiggitesiyaniraheesuitiprs.ale aviadahige hensystermiOdsan assign a
different set of OFDM tones to use %1 the u?gliré}( foriHeﬁz(ac of thg Wi,reIFss co,mmunicz;ﬁion devices within
r% be

a croup. This WG] $5°59% ShTn FOR AL SN QU8 SH SRR G Y R e SRR inication
devices has eallihdiyprmmdgnppiektoe80te mseestatioor ¢pgrstie hasespiadiont 102)kaRme base station
will rela)éthetm%ssage 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 devices send
messages to one or moreMiaseagutinribropotirersrespectie Lplinkssthidesystem 4 @0rtantidigitally mix

the multinle yollals BeRsAARSAI ANATMdhRSURRIgEE MBsRRRES. O g Siaieg dRuniink. This

effectively provides a conference etween group members where one or more persons may speak
at the same 8. Al@eatingybere soigropstareoguvartecatéssposkitieaasiséha tantesiitinn based

system in WHIGHEIRRIASERDRIS (RSl rPERalR faralepie i ap e ypli. grgyp pembers

attempt to communicate simultaneously, the base station controller detects Ision and signals
back to'the wWiréle¥ ¥eprfidficasioAWinfReLei#aRe grslip Aisd ecloekidonsdriens fenesatethathe lock out

tone alerts thenysersdhal siBLaRReMS AAHERS AHGSME Weale BrdeththabHIRIB Rhauld sten

before talking and pace their access attempts. Because the collision detection and lock out'tone

generation hapPPEASSHIGNRRRF ST SHPEWIS tRRGRESHEIEAN t8IR8 Aelrstion sl Letheutidiresses the
push-to-talk-Jusigestion Hapyerelesormmunisption dexigre Reilhedbrevyiskethe hasarstation (e.g.,
he oo 1R R R R R D A AR 812k SO R eSon Gevics. on the o2 "
the wireless
15 downlink, the base station (e.g., the base station 102) transmits data using an
assigned set of OFDM tones. However, because each of the wireless
communication devices in the designated group all have identical sets of OFDM
tones assigned for the downlink, each group member will receive downlink
communications simultaneously.
20 In step 2086, 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. It is 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



communication devices in the designated group all have identical sets of OFDM tones assigned for the
downlink, each group member will receive downlink communications simultaneously. 20In step 206,
the system determines if the call has been terminated. If the call is not terminated, the result of
decision 206 is M@ angdhpprocess returns to step 204 to continue conducq;&gf %m}dggﬁions. 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 vai#able for other network operations. In step 210, the
system conduccﬁggecgﬁ %gﬁjo%ﬁog@?gt%'ﬁ% each o ﬁé%?gégﬁ{é%e%ﬁlb%ﬁ%ﬂ%%%ﬁﬁs depict
different compshienerconeavestiveitiny diteonmestedvity clifte rent ptiheheompanasts dhjsie be
understood thatsHShAepigted at B 3 emplary, and tF t in fact 30many other
architectures can %e implemente§ wﬁi%gai%\%gsﬁgg&géﬁun(':rfig/n%ﬂ%;? nﬁl] & 88?\%%[5 aPSense, any

arrangement SIRGADOAEHRIOD derfach ahecsiprrehipiaidimtissiseffentienaliyssociated” such that the

desired fnctionality is achiguesl phieBGRr BRHBMMRAANGNABLSBELRIN fRMmIINad,R achieve a particular
functionality WO 2010/0 O95§%§E/U§2010/022587 can be seen as "associated with" each other

such that the Y& F A Wik e dpdbase Srilgdndeamesttiftersrbdrancomponents.
Likewise, anythwaceninipoaértsiso cssoeiataticandiisathe yiewpdambeingitiaperabhassnnected”, or
"operably co Wi0; ; ] desired functiopality. SWhile particular embodiments
of the presenﬁ%%qetgtf%ﬁ%%%g ﬁlgééq éﬁ%%%%@ %%%%r?b%@’ ip] Wil Oéeoé*\‘/?o%%p%”ﬁ%@ié@ﬂ?ﬁe%ﬁn the art
that, based ufdR AR TEAERIMGSIRdReihSeprm gl sErtchmdifieatichy awiicheomads avithatitideparting

from thia invetiengnddiiuoqses aRRSRL At thesafRindre. aRoRnded,daliopaie fa gaeompass

within their scoee all suchéggré%?s and modifications as are within the 10true spirit and scope of this

THBPE'Sie R4 iB6 FaRS GRS fAREor Wl delyrraTatas P YHEasspended

invention. Furfhét
claims. It will hthindesstoctidiyithpseswithisiheusedhatdn geneebéerms wsed Beminuand especially

in the appendgd. claims, ( bodies of the a ded claims) are generally intended as open terms
(e.g., the termai%ﬁgﬁé'gﬁga ggbgﬁﬁ e?BP&%%qggpﬁgiﬁﬁg Fﬁ&%ﬁm{& q\éé]tﬂ% PR Raving
should be intdfpgetdte A8rAa Vil dirleastothe kerintaplethss ashoodttlbminberpretéchiasdns)uthes but is not
imited tgs etciohh wilkhRduBsTaBdGrRANG By thosewiloln IReart et SpeGlisnunhes of an

introduced claim recitation is intended, such an intent will be explicitly recite claim, and in the

absence of sUth PESRERST RS J0EHIRRPiisSPIRlsERLSEdP extifnble't 84l ditrths Unaeesttanging,

by those within the art that if a specific number of an introduced claim recitation is
intended, such an intent will be explicitly recited in the claim, and in the absence of
such recitation no such intent is present. For example, as an aid to understanding,
20 the following appended claims may contain usage of the introductory phrases "at
least one" and "one or more" to introduce claim recitations. However, the use of
such phrases should not be construed to imply that the introduction of a claim

recitation by the indefinite articles "a" or "an" limits any particular claim containing
such introduced claim recitation to inventions containing only one such recitation,

25  even when the same claim includes the introductory phrases "one or more" or "at
least one" 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 inthe 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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20the following appended claims may contain usage of the introductory phrases "at least one" and
“one or more" to introduce claim recitations. However, the use of such phrases should not bgy ¢« |
construe_d to imply that the introduction of a claim recitation by the indefinite articles "a" or "e{h'\"ﬁlii?r#i’tg
any pa_lrtlcular claim containing such introduced claim recitation to inventions containing only one such
recitation, 25even when the same claim includes the introductory phrases "one or more" or "at least
one" 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 holdstraggr the use of definite articles used to
introduce claim recitations. In addition, even if a specific number of an introduced claim recitation is

ﬁ:;glrlmrﬂ)t/ rgttllted, tho Selgilnlve%gggpcig%l%g will recognize that such recitation should typically be
preted 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 mor g&(’ ;f? i

( mod  typ ordingly, the
invention is not limited -exce&%gf[&gf’%?é‘%\gb%%&%ayc é}/rlﬁlsqneﬂlﬁﬁ%(%ﬁésmven Sﬁﬁﬁc?%?r%ed is:g ) 1.
An orthogonal &samenuiivisiamcmuiipieisdg¢OFDM) wireless communication system comprising: 5a
plurality of OFDM wireless communication devices; a first base station configured to communicate with

selected opes of the plyfalily9f POHP MW RsIeRS COMMTURiIcalion deniss as a first group using a first
set of OFDM tones; and a first base station controller configured to instruct the selected ones of the

a first base station configured to communicate with selected ones of the plurality
of OFDM wireless communication devices as a first group using a first set of OFDM

tones; and

a first base station controller configured to instruct the selected ones of the
10 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.

2. The system of claim 1 wherein the first set of OFDM tones are selected

15  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 the first set
of OFDM tones is 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
20 of OFDM tones is altered if the bandwidth requirement for the group 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.

25 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

11



10 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 ;1 1
communication devices receives data from the first base station as a group communication.
The system of claim 1 wherein the first set of OFDM tones are selected 15 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 the first set of OFDM tones is selected based on a bandwidth requirep %rxlxtﬁ‘[or the
group commudizatiom the fAsirsesystéon osismthe Siwhsicah HINGiases B‘f}’@lglﬁl\%‘?oqﬁiéggﬁ e first set
20 of OFDM tB? ' a't%%gJEFR&@@EQM%EWM&@&@%%% SrOHDIARsEaon Zhanges
where additiona M Yones are added to the first set of OFDM tones if the bandwidth requirement
for the group coenmtbeiGestibasnsiatieeasadt OFbMfifshedPe removed from the first set of OFDM
tones if the bandwidth requirement for the group communication decreases. 255.The system of claim |
wherein the first basesstatiomlgosgsatierds dluither whafigu thel fiosnspactairaderidifaliOFDM wireless

communication device, other than the cted ones oS WAL QERMWIgssScR@MUNIcation
devices, t3 recEIUEN BN RYRTHE |rrlset(fs)%sg gilért%ﬂrtﬁuosﬁnagt e first setonOFDM tones wherein the

additional OF DMiwsetessschevoomicaticrideviseg tesitse i P DG mst vhsehetsivEata from
the first base station AIPY f the first gr catio JeE Sy siem of alrimdwbereinine st base
station receive®' 3 8ommu}}1£|)c‘%’1 |§lrelsfsr(§r%l%%gn6 atl% plurality of OFDM wireless communication devices
and transmits thedesmoonmicationtiosidg the fisst gwupf OFDM tones whereby the first group of OFDM
wireless communication devices receives the message from the one wireless communication device
as a group. 7. The system offglaisysfeniusthesiana) prisieg coppsivite: tafubutotatinbiiéonsoribavireless

communication device to initiate transmission of the.message to the fir, 83390 he firS: The
system of @laing™e FiFekess SOMPHEHGHLLEEYE 1948 {%?eaﬁrgﬁ con E&ég{%a(rz%r%m%nicatg with a portion

of the plurality gf QEkfMdnvireless communication devices within a coverage range of the second base
station as part of the

8. The system of claim 1, further comprising: 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

15  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
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

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

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

25  configured to transmit the communication to the selected ones of the 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 whereby the first group of

12



15first 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 plurality of OFDM wireless commupnication
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 20data from the second base station as part of the first group. 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 wifdlesd edralensnicationndetioeslavitve firstiges tircanessrgadinins thireosemitieliaiéation to

the other of the first base Itgrtli%gvalgéj atpg Sr%ﬁ?».nd base station, the first base station being further

25configured to transmit the communication to the selected ones of the plurality of OFDM wireless
communication devices usin W%éilrst set of QFDM tones ng.the sec %cﬁgé statio ti%eing further
configured to transmit {fe co?'r‘{ |%t§ffbﬁft813tﬂlé%%%rﬁ18ft%9 ‘I[STBFSHR}J (§ Riraiesd®
communication gewigeseywthitFis/coverage tiangeokthe SOEM hass.station using the second set of
OFDM tones whereby the first group of OFDM wireless communication devices receives the message

from the one wireless ggmmupjcatian.Aeyice.aa 8 GIRYAnIRTheystenmebelaim@iwhgnaimehe first set
of OFDM tones and the second set of OFDM tones are the same set of OFDM tones. 511.The system

of claim 8 wher&R§Re et HANSTS AR LBTAFBIRST UpRP (e et dne tssstatigirebittlier are portions

of the same base station controller. 12. The system of claim | wherein one of the plurality of
OFDM wireless commUicatidrheexstes irf thaoall\ghetginiseoafidsetieliransMilaNomakdication to

a base station regelyel A e eiers: pLbe purally iieless comamisaion dRuses iR e cal

group are configured to receive from a base station transmitier as a gfroup. 13. The system of

claim 12, furthebessnsfaticimgeacprasiung-thikosrte Aflchaplisniop theslara g ronoRpNrn feiss
communicggion gle i@@ﬁf%ﬁ@&%ﬁ% %ﬂﬁ%&%ﬂg%%éf@é“ﬁ@ﬂ?éi%sgfs%%ﬁ‘%ﬁ%ﬁt@ e ?ﬁ%sttapon
e 15station

receiver. 14. The system of claim 12 wherein the base station receiver and the bas

wansmiter are portiong of the same base station; 1549, 9hognal Irequency-lisiandnyliplexed
(OFDM) wireless
one of the plurality of OFDM wireless communication devices in the call group to

initiate transmission of the message to the base station receiver.

14, The system of claim 12 wherein the base station receiver and the base

15  station transmitter are portions of the same base station.

15.  An orthogonal frequency-division multiplexed (OFDM) wireless
communication system for communicating with a plurality of OFDM wireless

communication devices, the system comprising:

a first base station configured to communicate selected ones of the plurality of
20 OFDM wireless communication devices as a first group using a first set of 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

25  OFDM wireless communication devices receive data from the base station as a group

communication.

13



communication system for communicating with a plurality of OFDM wireless communication devices,
the system comprising: a first base station configured to communicate selected ones of the péjn/u{rglfityqpf

4

200FDM wireless communication devices as a first group using a first set of (ADM tones; and
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 250FDM wireless communication devices receive data

from the base station a,a grayp COMMUICAAN 5 wheln TRErRYSIEM PHPBIN daWhRreihe st set

of OFDM tones are selected from a set of available OFDM tones and are non-contiguous OFDM
tones. 17. Tieansyseb i oF eilible BRIMA fenesiadirse BR8CotR CoRF AN IR firther configured to
instruct an additional OFDM wireless communication device, other than 5the selected ones of the
plurality of OFDM wirel&ss cofitmsyicatiof devices vibaeoeie fatebhsmtitotistitadstafiothesing the
first set of OFDM tanes wherein the additional PM yvir | m;mi }'qugg}gge s dhe first set
of OFDM tonescr(()ar%:(%é:-1 uéegaﬁ)al r%%lcguaélﬁ%%%ggeépgatlon gf %Efagrgts(()é? %ﬁe ws%%r%ttp. ’(1)8.%?1 orthogonal
frequency-diviside salstisibreds(@ERNM)uwititiest QDR MwitaitsatomsystEaticorapYisisgto agshivality of
wireless commupigalign devigesin.a call auR.SAE 1 (g B A EpamUipsonfayed o

transmit data; an receiver configured to receive data using a plurality of OF'DM
sub-carrier chafeB\vhiresseeshrofmisiidurdévjcsfunsrcles Siso Aetriridaabhteecidessiyeigtascall
group is config%%qltgﬁef?ﬁ\:@agg%gg% SB@BWR%%%?M&"W of OFDM channels wherein the
OFDM receiver in each of the plurality of wireless communication devices in the call group uses the

same plurality of OFDI\{IS?hanR%l%Tthogonal frequency-division multiplexed (OFDM) wireless

10  communication system comprising:
a plurality of wireless communication devices in a call group, each having:
an OFDM transmitter configured to transmit data; and

an OFDM receiver configured to receive data using a plurality of OFDM sub-
carrier channels wherein each of the plurality of wireless communication devices in the
15 call group is configured to receive commands specifying the plurality of OFDM
channels wherein the OFDM receiver in each of the plurality of wireless communication

devices in the call group uses the same plurality of OFDM channels.

19.  An method for communication using orthogonal frequency-division
multiplexed (OFDM) wireless communication to communicate with a plurality of

20 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 wherein each of the
25  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

14



19. An method for communication using orthogonal frequency-division multiplexed (OFDM) wireless
communication to communicate with a plurality of 200FDM 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
wherein each of the 25 selected ones of the plurality of OFDM wireless communication devices

participating in the ro}p 63l FUAGHRA ISR e, 58 GEOFBRIIRNeRIg receive the group call

data; and receiving the group call data using the first set of OFDM tones. 20. The method of claim

19 wherein the first s ’\/%8]: OF[l)ﬁ/l torﬁaﬁoec %;ecti?j om.a % @J&?“J&"@P@F@EP%E%?? &m@ge

non-contiguous OFDM tones. e metho claim 19, further comprising instructing an
additional 5SOF DMwirekéss corianmQELdY tevicendtienthasothizuens@iDdAsenes the plurality of
OFDM wireless communication devices, to receive data using the first set of OFDM tones wherein the

additional OFDM wirelgss compunisatentayise paricipatesrpilitngrowmealhg an a2ditidnelmethod of
claim 19 wherein a first portion of the selected ones of the 10 uraI of OFDM reI

communication GENE S HRSHHERT P EBUAR A & gée atst %inogﬁsdoa SEco ? P H888n of the
selected ones ODIIHBMIWﬁhtyssf:@ﬁmmmmiﬁs&mmmummhwddmagam ﬁnr‘shm@mﬁ@lé%@e range of

a second base station, the, mghh%g%lgrth r 195‘19{'8'”91 Instructin flrs(,lt egocrél fff th eglﬂlr yof

OFDM wireless ggﬁﬁﬁ?’&ﬁfgﬁ rcmés o'receive d 5%‘8???3%?3‘ firetse of tonesw erein

each of the first grodjoealif the plurality of OFDM wireless communication devices participating in the
group call is configured to usc the first set of OFDM tones to receive the group call data; instructing

the second portion of the plurglity, a&@5DI wirelesseqmumunitatigardeyisemiosseatidodadatising the
second set of OFDM tones wherein each of the second 20 portion of the pIurallt of OFDM wireless

communichfion BBV PRRTEEMING GHH RTINS 1 dSHIRSEAE TN 115Q CERSHEES 8F BFDM

tones to receiverhe UL dates thediiebpaiian omthe plealiyef D ERMiwikiess Cotbiviunication
devices .
wireless communication devices are within a coverage range of a second base station,

the method further comprising:

instructing the first portion of the plurality of OFDM wireless communication
15  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;

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
20  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;

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

25  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 set of
OFDM tones.
15



receiving the group call data from the first base station using the first set of OFDM 25tones; 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 set of 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. 24. The method of claim 22 wherein the first set of OFDM tones and
the second set of OFDM tones are the same set of 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.

24, The method of claim 22 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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