1 APPARATUS AND METHOD FOR PROVI DI NG NOTI FI CATI ON OF ALLOCATI ON OF

COVMUNI CATI ON RESOURCES | N A RADI O COVMUNI CATI ON SYSTEM [ 0001] The
present invention relates generally to the comruni cati on of data pursuant
to a high-speed data radi o communi cati on service, such as an Enhanced Data
for GSM Evol ution (EDGE) conmunication service. Mre particularly, the
present invention relates to apparatus, and an associ ated net hod, by which
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station to operate best to receive subsequently communicated data.

Background of the Invention
[0002] The rapid rate at which communication technologies have evolved has

permitted the development and deployment of radio communication systems capable of
communicating data at high throughput rates. Data services that necessitate for their
execution the communication of large amounts of data in short periods of time are
increasingly able to be performed by way of a radio communication system that is
capable of communicating the data at the high throughput rates. With further evolution of
comununication technologies, the need for the capability to communicate data at yet
higher data throughput rates shall likely become possible and communication services
necessitating data to be communicated at such higher data throughput rates shall
correspondingly become available,

f0003] For instance, GSM (Global System for Mobile communications) cellular
communication systems have been developed and widely deployed. Many GSM
networks provide for GPRS (General Packet Radio Service) that permits communication
of data at relatively high data rates. An extension to GPRS, referred to as EDGE
(Enhanced Data for GSM Evolution), is presently undergoing deployment. EDGE-
capable communication systems provide for communication of data at data throughput
rates that are significantly higher than those achievable in GSM/GPRS-only

communication systems. In spite of the improved communication capabilities of an



[ 0003] For instance, GSM (d obal System for Mbile comrunications) cellular
communi cati on systens have been devel oped and w dely depl oyed. Many GSM
net wor ks provide for GPRS (CGeneral Packet Radio Service) that permts
comuni cation of data at relatively high data rates. An extension to GPRS,
referred to as EDGE (Enhanced Data for GSM Evol ution), is presently

under goi ng depl oynent. EDGE- capabl e conmni cation systens provide for
comuni cation of data at data throughput rates that are significantly
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once such communication resources are allocated, to provide notification of the allocation
to a receiving station to which the data is to be communicated.
[0006] It is in light of this background information that the significant

improvements of the present invention have evolved.



3 Brief Description of the Draw ngs [0007] Figure 1 illustrates a
functional block diagram of an exenplary communi cation systemthat includes
an enbodi ment of the present invention as a portion thereof. [ 0008]
Figure 2 illustrates a representation of a matrix forned pursuant to
operation of an enbodi nent of the present invention that identifies

communi cation resources allocated to theé comunication of data in the
comuni cati on system shown in F|gure 1. [0009] Figure 3 illustrates a
met hod flow di agram | isting Bhief Be : e Dxawingsof an enbodlnent of the
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[0009] Figure 3 illustrates a method flow diagram listing the method of operation

of an embodiment of the present invention.
Detailed Description

f0010] The present invention, accordingly, advantageously provides apparatus
and method for use in communication of high—speed data to perform a high-speed data
radio communication service, such as EDGE (Enhanced Data for GSM Evolution) data
communicated in an EDGE-capable corhmunication system to perform a data
communication service.

[0011] Through operation of an embodiment of the present invention, a resource
allocation message is generated, the contents of which provides notification of
communication resources allocated pursuant to the communication of data, such as
pursuant fo the communication of EDGE data communicated to perform an EDGE
communication service.

[0012] The communication resources are allocated across a plurality of radio
carriers, and the allocation message includes a matrix representation of the
communication resource allocation. By allocating the communication resources across a
plurality of radio carriers, the likelihood of resource availability during any particular
time slot is greater than the likelihood of a corresponding level of resources being
available at a single carrier. The communication resource allocation is made of time slot
allocations on different ones of the radio carriers is represented in the form of a matrix
formed of matrix elements positioned in rows and columns, the values of each matrix
element together populating a field of the allocation message.

{0013] The allocation message is communicated between communication stations

that are to be parties to a communication session pursuant to which data is communicated.



[ 0012] The conmuni cation resources are allocated across a plurality of
radio carriers, and the allocation nessage includes a matrix representation
of the communi cation resource allocation. By allocating the conmuni cation
resources across a plurality of radio carriers, the likelihood of resource
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al | ocat i oformesSadused to provide notification of the resource allocations. When the matrix

representer receives an updated, or other subsequent, indication of resource ailocation, the
matrix representer forms an updated matrix representation of the communication resource
allocation and provides the updated matrix representation, or indications of changes to a
prior matrix representation, to the message generator. The message generator uses the
updated information provided thereto to populate a field of a new allocation message.

The allocation message forms a notification message that provides notification of



The all ocation nessage forns a notification nessage that provides
notification of 5 reallocation of the comunication resources, formng
alternately a new all ocati on nmessage or an update of an earlier allocation
nmessage. [0017] In another aspect of the present invention, the

al | ocati on nmessage, once generated, is communi cated, by way of a radio air
interface, froma first conmunication station to a second conmuni cati on
station. The second communication station, a receiving station, includes a
detect or troallocdtivrect the thrarmaithiéot sesodrcts) foratipaatnaely aeesedlocativh t he val ues

of the matrix represe tatlon OL qﬁﬁ: communi cation resource allocation.
Val ues of RFSGIIAGW ﬁtFé? &% EFHEL VPR JEHI8YUed to a controller. The

controller cont[rog”s} B%Bﬁ%%@e&fofmlﬁpé%@glﬁ%%}g}éﬁ dll%@atﬁ)‘ﬁ Iﬁ%&n%ﬁlbﬁce

receiving station I's opera to recel sequent | ni cat ed
usi ng t he genamitadl Sabimmmunicasal, by eayalf laoadio ed 1ﬁmrfa¢et1&onmrﬁ1sncmnmomaﬁndn t he

dat a. 8] Th nessa ener.at e SS net at or
sel ect abl ftqth&tﬁééE PPWé‘F““I? 18? ﬁﬁ‘f‘f”@m%hgl{f'&ﬂ ‘{’Wf"%‘%ﬁtéqq} YA Bnt i fying a
starting qgéélﬁﬂ ati¥h iud i FhdRHAR[YLRETHOEARLIODS the ARGKHBA niliglt be

avail abl e for t e communi cation of the data. The indication is,
al t er nat elapd thewalbesoi filhematriki repicsamation ofithe mlmumit:atmmdmmnr«pemﬂocm

al l ocatio ener at ed t he SsS enera rth sel ect ably
ol s AT E: HERRs S e b Er RN R AOTRIRE. T S LR eohtoR
conmuni catdRtioR 9P HeGRSeividg! @ttahBh @@ltnaﬂﬂfebeceﬁm@ GiatibPI oPRBRAS rédinld dabe

al l ocated. "The duration period e.g., tine-based, represented in terns

of a fransubisequentbhednenppipated usmg tl{mm@m@meeﬁcn@e&a@%@ fenthet he
resource aIII”gaU o 0? rga{iagaat a network part of an EDGE- capabl e radio data
comuni cat1°0 %mng i 61} € communi cation of EDGE data by the network part
to a nobile stao0os. T%ﬁeﬁ@gﬁ@ﬁﬁbﬁ%d@th&&&ﬂﬂ@@%ﬁnﬁﬁ@rEélé(ﬂﬁiﬁyﬁd:halesoss a

plurality of radio carriers, identified, e. terns, of 1rj;gglle
al | ocat i orfurtherdaf pmptien, sughag infoymation lden{lgm&ﬂ Stﬁﬂ;msaﬁﬂ% W
[ ePresent alo gtomﬁnﬁm&g&émaﬁ B8 AVAifl Aol AedohBRuACHRAD ik ata.

plurality o o carriers and using the matrix representation in an
al l ocati ori[hmndmgtmn ia, aletiately,cini admolute inflicati@sanandepéicit oebeation. Ther eadi |y

i ded t t t at t hat to.b
Communi cai SR EURFSAETRPPRL BR mrsrige FEnorg o Bt IRy itode? of

indication of the duration period during which the communication resources identified in
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the allocation message shall be allocated. The duration period is, e.g., time-based,
represented in terms of a frame duration length.

[0019] In one implementation; the resource atlocation is made at a network part of
an EDGE-capable radio data communication system for the communication of EDGE
data by the network part to a mobile station. The communication resources are allocated
across a plurality of radio carriers, identified, e.g., in terms of mobile allocation index
offsets (MAIOs).

[0020] By forming a matrix representation of the communication resource
allocation across the plurality of radio carriers and using the matrix representation in an
allocation message, a notification of the resource allocation is readily provided to a
remote communication station that is to be party to a communication session during
which data is to be communicated.

[0021] In these and other aspects, therefore, apparatus and associated
methodology is provided for providing notification of a communication resource

allocation pursuant to communication of data. A matrix representer is adapted at least to



[0021] In these and other aspects, therefore, apparatus and associ ated
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station 12 is representative of a .. .
implementation, forms a data radio communication system that operates in general

conformity with the operating specification of a GSM/GPRS/EDGE (Global System for
Mobile communications/General Packet Radio Service/Enhanced Data for GSM
Evolution) communication scheme. In other implementations, the communication system
is analogously representative of communication systems operable pursuant to other
communication schemes. Accordingly, while the following description shall describe
exemplary operation of the communication system with respect to its exemplary
implementation, the teachings of the present invention are analogously applicable for
implementation in other types of communication systems.

[0024] The communication system 10 is a multi-user communication system of
which a set of communication stations, communication station 12 and communication

station 14, are shown in the figure. The communication station 12 is representative of a



7 network station, fornmed of elenents of a network part of the

communi cation system The communi cation system 12 shall, at tines, be
referred to herein as a network station 12. The communi cation station 14 is
representative of a nobile station, and the comuni cation station 14 shall,
at tinmes, herein be referred to as a nobile station 14. Either of the
comuni cation stations 12 and 14 is capabl e of generating and communi cati ng
EDGE data pursuant to performance of an EDGE data service. Qperation shall
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<[3.| ]so requ;(‘?”g&m‘%ﬁé%’égg’l croggg?xgéaq? 8at6é1}1pégﬁ%eo%l og?teggiﬁgé%gtﬁg& '?i IF‘gefSfl(i;l:c(%:'méervi ces.
Conpet i ti qfiafigfunt hensesIESBH AR ST K6/ Pr 6m@8 slott I8 presentle pponadddahial ity of time

slots, particularly contiguous tine slots that are available to bg
al | ocat ed Rremagaieh ghthe operabingupeciication. e peommunication service 1s to be

performed, communication resources, i.e., time slots within frames define upon the

carriers available for communication, are allocated for the communication of the EDGE
data.

[0027] As each frame includes eight time slots, at least theoretically, all eight time
slots of the frame can be allocated to a single communication session, i.e., for the
communication of data between a set of communication stations, such as the
communication stations 12 and 14, to perform a communication service. A maximum,
theoretical transmission rate of 473.6 kb/s (8 * 59.2 kb/s = 473.6 kb/s) is available per
frame. ‘

[0028] In actual practice, however, allocation of all, or many, of the time slots per

frame on a single carrier is unachievable. Various operating requirements of the



[ 0029] For exanple, if there is a sixty percent probability of availability
of a single tine slot for assignnent, the statistical probability of six
contiguous tinme slots on a single carrier, i.e., a single nobile allocation
i ndex offset, within a frame being available is only 4.67 percent. The
probability of all eight contiguous tine slots of a frame on a single
carrier being available drops to 1.68 pefcent. Even if limtations due to
the need of a nobile station to nake neasurenents is disregarded, there is,
t her ef or e, ERGH/GPRS{GEM dyytesnmetjbird thivied inbbilel statiat make varjuiue measmtmgatous ti nme
slots woul g be available gn a single carrier for allocation o co ni cate
data pur suSHESE 15 SPoRERET CRFAsIeRISn TEB LS. - Grua VP broadcast i 6Bi)

cont | gUOUS,djhEht &l Bk Sell Al whch KRARLbIR! Ao BodilioNAl TricTPerblif Specficitions
sonetinmes available on other radio carriers. By permtting the allocation
of tine sl &845408¢8karsl T 45.602 {3], Afinexalispecifyranid defind cartaithef tbermuni cat i on of
data pursuant to _a . sihgle.communication, session, an ingcreased data

Chr oubhput Measknes R GR B Premangr SRRt PR R B oc o o
across a piriffelsetWced! CoRlpetifb® for ARNHEHunibRfonceiTH s fRtitsQRe HAlabIPof hat
are parties to a communi cation session nmust be operable in nanners to
successf ul tipeskisypaiticalad yichatigiwus tima slote that hre ayveitablstodst sllonated &t ¢ffeetuatdat
are parties _tao the communication of the data nust, therefore, have

know edge BF° s M ¥&ti on resource allocations made across the
plurality of rapieoTBef éx@fiple, Hthereanh sixdy HReEmdprababRity shavritisiiyerd of the
present invention, a manner is provided by which to nake notification of

t he communtiegeitione sletfoupssignaans dag statisticalgrekabilitof sixdioptigugusitisreslets ongat

t he conmunj; .00 st-at i.oF . k t i ' [ are
not 11 0a. ot psagist it B2 BfoRRbh i fd, RRRIRV kifh bell GRLR
communi catis@nly4.67 peresnt]l Thapdoblability ef &lleipht cnmighyuy tirpe slsanifadrdnie éi gure 1,

formed of functional eleng hat a i npl enentabl.e in, any desired nner .
9 Additi on¥P$ ,CalfrﬁéL?laa@WE??ﬁ’ié %@Pm@%pﬁyemh VG’&%‘%IBH%“PE}?IQF? ¢ neqdedfent s
need not NERRBAGKHaiYn RPmAESHELARGHHOAPELarddd, the BroRLS] SRtstRRly (Y

but, instead, can be distributed across several physic entities. e

el ement s shwsalhlikeibbod thap ondtiplascoofigudus timet slots kwasildibé available oe agringle eardenot
be positioped,at . .a single physigcal enti but .r gt an be distributed
nor bos sevir anokGu e Bt B R GR il pise AR iR pase
station coddviet! er and a base transceiver station of the network.

[0032] The transmit chain portion of the network station is represented in
Figure 1 and i s[U98PECoeniagueous sulerpdataicds ablepsidither sdditional|ting slets, arg sewetiheth

user - appl | £kl Aalki LSuaRRHART By MR Rl dOBIERS, BB ARRLL At I On

data is for comruni cati on to oneé nore statrons pursuant to one or

nmor e EDCE glamfitynofatlioonanias $rahs contmanicatibooPdatd parehans teog kinglecl udes vari ous
| ogi cal layers including a radio resource nmanagenent (Rm | ayer. The
networ k st$AMBHNISAEN Jesipn qadngeansd dptathrouehprt sate smachisvahiec a are

provi ded, é@ﬁﬁuﬁiﬁ%{%‘f?gi{ﬂg@é &@Xlld%fat&itﬁ%rdsg E%gusr o?%ﬁrr%?%ﬁ@@%r,eﬂhg ment

perfornms various oper at1 ons, suc seband processi ng,
modul at i ongenamunichiamstdtione dhat gre parties th @G88]miltheativatsessidn musithempembkan

i ncludes a radio, el enent .28. The.data, .once rated upon by the baseband
ol ement . 1 BAG e g somapinicels G AMEPELE sammiidtey sWignuat no
lines 32. gtBgaftdtOiR!cBHRMnitatioh OF BRMatAub© BittefbtdNRiveARIdge OF teadi O
frequency transceiver front ends 34. Nradi 0 transceivers are shown in

Fi gure 1. ®@auhutatigeseuitoallacatiersgnads across thoplpradity oragdio cantessnBursuant
transducer, 36. The t.ransducers.transduce the.data into.el ect etic form
or commurtoSherabief o b RROHIT I bf RRRRER G iR, & pathét S pUAA T MGER b

make notification of the communication resource allocations across the radio carriers so

that the communication stations that are parties to a communication session are notified
of the communication resource allocation.
[0031] The communication stations 12 and 14 are functionally represented in

Figure 1, formed of functional elements that are implementable in any desired manner.



[ 0034] The network station 12, pursuant to an enbodi ment of the present

i nvention, also includes a nmulti-carrier radio resource control |ogic

el enent 42. The elenent 42 is functionally coupled to the radi o protocol
stack 18, here indicated by way of the lines 44 and 46. The | ogic el enent
is also coupled to the baseband el enent 24, here indicated by way of the
lines 48. And, the logic elenent is further coupled to the radio el enent
28, here indicated by way of the lines 52. The |logic el enent perforns
various f uAdditionalyatie, funciionk perdorerad| tartire vanpius femttiahalelements seddodt ed at a

radi o resource agement .| ogi cal | ayer. .[ P03 The logic elenent is
her e showr 6 EBI e Bipneh g e ategonimon el Loty Biatsieageinghd an
al | ocati ondig@foﬁ%a%cﬂﬁy%efaa)g%ﬁgc&l ik UTRE ERARNRNE SR B RV drfisasiAits Of

the logic elenment are carri in any desired manner, such as, for
exanpl e, yetabgkostation, e.ge naediimitdelppsiioneioat si single phiysidal entity baOrather can [ 0036]
The anal yzer ,.54.receives indications of the data that is to (of0) ni cat ed
byt he. not R TBE g s B BBy BT Saier e i SO aies. Bt fash SBU0F o
conmuni cat igxroREr MACEh ¢ frhi@eRe CAMBHUIGRE h&WogeSSi on. The indication of the
characteristic includes, e.g., the amount of data that is to be

communi cat ed, of0032jrEhe ywematf chaindpastien ohtdie netirosk statian szepresgntedio Fagwat yzer
permts the co ni cat i, on uirement.s to nj e e fdata a uately
o be ana S TRLORE b Beltd A A BRden! Stk TR b Rh s e Rp AN L Ve
anal yzer aggplipd 0y g ®f i 1idte2 2 eNRippRcatioh @aalie for communi¢#08 t odd\er h&goUr ce
al l ocator operates to allocate communi cation resources across a plurality

of radi o capbilestationspuisyantde enpPempre FRCEfemmeniemiongessms) dbaradivat i on

i ndex off i t..C i i ' i .

' oeant onolRBES TR SOEPIARE! s Sndbicify 45510 RsoliRf Hhellhaclie
successi vVe(RRv) kel eTtiel mektworki station |atdodnalnd &b of Baseteantl choneesit 24 td Whichldataadre t y of
radio carriers socjated with the bile | Qcat,i on j ndex offsets. The
nunber of I?ISHﬁdS‘ii‘&F"r Féteg sy ‘i’/@rﬂl‘gﬁ“?sﬁé gd_he_g’éééhaﬁﬂge&'{ﬁét TF SAg¥PFendent
upon vari %eﬁﬁﬁ%éﬁﬁoﬁs’?%ﬁc}!}%ﬁﬁs&ﬂ&lﬁd gﬁi&@é&ﬁdg, hio%ﬁla@itm,teﬁlﬂ hABU B RS, ON

stations. That is'to say, for an allocation'to be permtted, the
communi cat i on sf0§83lofle miworkstatiearddsl iscloflescoradimnélementr§. dihetdata, bneequency of

the radio carrier upon. which t al | ocation i de,. | ocations,.are

further depBrinirdbBnoF Betrad Prdenar e ned® BPEgie A rRRRAE), (e
i ndi cat i ongy Rhy whihelined $2. arBOragRN1bMehtliOfdred; AdéLt fuds@dall, Sahdicol | ogi c.
[0038] The resource allocator generat es, or causes to be.n%nerat ed, control

messages tfieauengretigisetiverdiont n¢nid. rldadio prrpicstisrs ae sy nndgwade tiaeh of
el ement, gy Féd?&uﬁ'fsﬁvé&%‘é%&pg?ftt%%raﬂhngggclfugsrd%&f 1 'ﬁ‘{éd%@gc?ﬁ%ﬁ'ﬁ/aﬁs& gt he

al |l ocation of reéesources na he a € 1'ndl cation
of the al lthedhtadntoebttvoagnéti fahs dordommualdchtion tb loae at noeamobite smimadd.
generator 58. The_allocation nessage generat orging here s &wn to include a

matrix repr esen&0934kﬁh%?ﬂwﬁ stationc L pRRsUaRt 4Q ap emyedigiest BRISSEYt format s
and forns j30efdn0fn8s ilﬁ&d@?%ﬁﬁ%ﬁ-ﬁ&ﬂ&?&ﬂ?&%ﬁ%@ nthd19odit lsef%{é}%hio g]t"ﬁfgessage I'S

provided to one or nore o transcel ver front end RF
el enent 2&lemb 42As furetisuaiywenpled sothemadiatpeotpba stdck d8ahére mdimésidyewsy t he

mobiTe st 201t 448, TR 180 el efuchl At bodbieh S 18 Ba253he LdnRa s c oS-

here indicated by way of the lines 48. And, the logic element is further coupled to the
radio element 28, here indicated by way of the lines'52. Thé logic elément petforms
various functions and, in the exemplary implementation, is embodied at a radio resource
management logical layer. |

[0035] The logic element is here shown to include an analyzer 54, a resource
allocator 56, and an allocation message generator 58. The functions performed by the
parts of the logic element are carried out in any desired manner, such as, for example, by

algorithms executable by processing circuitry.



[ 0040] The receive chain portion of the nobile station 14 is shown in
Figure 1 to include structure anal ogous to the structure of the network
station. The receive chain 11 portion operates anal ogous to, but reverse
to that of, the corresponding parts of the transmt chain portion of the
networ k station. [0041] The nobile station 14 is here shown to include
an antenna transducer 64, an RF el enent ! 6, a baseband el enent 68, and a
radi o protocol stack 74. The RF el enent includes a plurality of transceiver

front ends 76 WPP3IPlditieraapkyger iﬂrf@gelms ipgigationg of e dat thatia ihbe eppemumireted
di fferent S;%é h& ol SIGNE! enﬁobﬂ stati Opr%&Jant t{ag)ﬁepﬂé{lﬁif@e%kﬁ hik%h&?'es a

mul ti-carr 0~ Fesour ce contto oglc
enbodi nentseﬁfﬁcddwlngra&&ﬁﬁﬁuﬂwatﬁmsh@ibn mﬁlﬁdleatmintof'ﬂ&e ¢hacdctuilsﬁc moﬁ&lbggct or 82
and a control|er 84. Th radio resource control ic elenment is coupled,

at | east fuhdhf awapwﬂ d@@ thafds bR eprypBRisaed, Ogtsar@ﬁ of dndiciathabeenpy way

?I ahgge: l/er TY§ %ﬁalg%é} %&ﬁﬁg{iﬁfemn?ﬁ%y way l@%‘l‘l}%&qﬂ negﬁ@hﬁﬁa the

[ 0043] Th eladeddeqmmlyai@b@ pelpdeds Itidicatiphe of thichesubts bﬁﬂmtanaiysmpsﬁ@gmdsb@rrthe by
the network station to, the nobile st@tlon and received at the RF el enent.
The det ec@BRYEFAPRyided to thergsqurcealiesdoront ai ned in the all ocation

nmessage, or ot 2[96?/‘# SEheGR&TAlEM ok fot £tb§ ﬁb A1138at6 LOMHnEALbPRsbGEQUr CeS 1o
be all ocated f e conmuni cation o data, thereby to provide

noti f i cat iaoross e plunditgobrddeo sdreibisodn gfe eﬁ:hmphilrjr un;dbmdntamlanmdale alletamhi ons
made by the, det or, are provided.to the roller.. The controller

Oper at o5 (EERITELHRF Sbf SomBRstdrds mebif ot Sach i terrtrdiotiadeBis the
station reagt:es. Réﬂ&o@@ﬂ&%ﬁ@m%&oﬁbw@ﬁ&&s&h@%r sSqueAITAILING SloBChrrifferegt a
communi cation session., The control l'er, for instance, controls operation of

vari ous eloapepf the phuralitz ofpastio eargmtassmwtt@ with theamebile allopetionl indexetéets: o
operabl e g the R SPI%ﬁlotéa?Ig%ﬁ}[%olE_se ﬁfc}{ﬁiéiiﬁcg@q é‘fgs @fs%%é&l%e at he

different carriers ure a rep ese |on,

shown genettibhy/fasors] @luditi@ihehpaslitdsaifalid Gnntusicationnedtiony. Thdtgdtotsag, mat ri x
representer forns a matrix representation of allocati ons of conmmuni cati on
[ esour ces m@mﬂ%tomw athy copayiEon slatiens must betarabisihpl ar y

resource allonai a?iﬂ a? he@[ﬁgﬁlﬂ%ﬁc?% 1%?%) éaﬁflér bg%{h?ﬁlr the Qﬂo&ﬂgﬂgb? mBde. t he

representation. I'sS sh wn across a Ity of RF
carriers MH:gcatilm‘ﬂ aymﬁtreh:ér depeﬁﬁem;hnpnm &lc@orﬁnﬁ:lutﬁgﬂ@@,lreﬁiutwmlmbtyaﬂm
i ndi cat ed, R1 an ti me sl ot n di fferent ones of

the carri dndeatonat pprcecrs st Rair s Mo fesourde nfiof fogle

[0038] The resource allocator generates, or causes to be generated, control
messages that are provided to the radio protocol stack, the baseband element, and the RE
element to control their operation responsive to the allocation of resources made by the
allocator.

[0039] The indication of the allocated resources is also provided to the allocation
message generator 58. The allocation message generator is here shown to include a
matrix representer 60 and an allocation message generator 62 that formats and forms an
allocation message. Once generated, the allocation message is provided to one or more of
the RF transceiver front ends 34 of the RF element 28." The'RF transceivers communicate
the allocation message to the mobile station to inform the mobile station of the allocated
resources.

[0040] The receive chain portion of the mobile station 14 is shown in Figure 1 to

include structure analogous to the structure of the network station. The receive chain



[ 0045] Mapping, indicated by the arrow 118, is perforned to create, first,
an 8x matrix 122 shown at the right side part (as shown) of the
representation. The matrix 12 representation shows a |ogical "1" when a
resource allocation is made during a tinme slot upon a carrier and a | ogical
"0" if no allocation is nmade during the corresponding tine slot. A first
sub-matrix 124 is also shown in the figlte, here forned of rows and col ums
that include a logical "1" value. The sub-matrix 124 is representative
gener al | y poitien opemiteadratcedusitd, bukreverseraithat dfythe lcerremponding pers eStbat er as a
result of matrix,mani pul ation of the lLarger matrix 122. In other exenplar
al | ocatioﬁganﬁmcgﬁlﬁéﬁog%%bﬁﬁﬁpwgﬁ]ﬁ%ﬁ‘%nts, ot her types of matrix ey

mani pul at i ons g0g4 NerHehoBt t£idnOr4%s RefBhbiv t&{nchiRid Wa Afltehih# Ratiudp 6l  Ti me
slots and RF channel redundancies are renoved in the exenplary exanple.

[ 0046] ThendF elemenird, absschgad glenenti$§, and eiratdie protel soploWh The RFglemeent) | s
provi ded wi t.h, here i.ndicated.b he arr with th al ues .of the

e xr epnelbaes bl BL RS G ot sl R Hisptied Pute Pt R 1 el o
132, of amepld QepibloOR diFseAdGriddrdqusiciéss generated by the allocation
message generation elenent. The allocation nessage, once sent by the

net wor k st at i orl0P42]t The mehjid statinnadntlvdes svpnlif-casgen adioretsiures contel logicof t he
resource L0, 0 I 21 atg r-af. t he

net wor k cgel%ésr?‘%ﬁ? S“H%O ?rfe@sns%lﬁlgeoﬁéé taqfr%%éﬂggén?gna’i gﬁélgs%@é:eéeel}lggﬁ dfref'flrlgdn ®Amatri x

formed of dalecedi®lnals contrsiddigdie THelradiakésdirdeRO8Mk01AbEiS @lemanMAlddapled,a@et her
wth downlink received tine slots for each TDVA frame durjing. which data is

to be coneast &ctionally, to the ragtio protegel stagk, hereandicatsd byravayafithslines §g and
' 0 ; ;
gddiotcﬁohgﬁgﬁﬁgggsﬁg%ﬁ%%gﬁwﬁgﬁ"ﬁ(gg)dtlﬁ{tgl ona| % n¥ o;f?rgngttl%ghns,% sucﬁ gls thgg)?s

starting twaweofthethesfided by the field 136 and an indication of a validity
period, indicat ythe field 138, as wel] _ as other informatio as
appropriate. | 0B e Iisictanp 2 ansrassrdndstortihe allpaion messagy S?qt#g%% an

absol ute, HetWork s@dﬁoﬁ’f@ﬂ#&ﬁh&bi&ts’!‘z{ﬁdn%dtrké@v&ratﬂﬂ:RMeh‘féhﬁ BlAlddcg tine. The

starting tine is identified, for instance, by an absolute frame nunber

(AFN) or ampetatehito gxirant veluesicarttained imgthe alecatias exessagonorantloerivise operates foe. g. |

thirteen T franmes subseguent to ext s associ at ed nt kol annel
(Sacer) bRy SRR R ont P B0 BF AfoletthE R 35 RhiiefiRh bf i il
speci f i catth@8by to provide @8éR¢atibago tikn6kild Qidf ofttheallthtedirésoupRs. Detectidhst he
exenpl ary |g)| enentation, fornms a time or a nunber of franes during which
t he resoureadedty the deteelar sredrgyidechto the sentrpleyalhejcontroller operates to contro

operation of the mobile station so that the mobile station receives, and operates upon, data

that is communicated during a communication session. The controlier, for instance,
controls operation of various elements of the mobile station to ensure that the elements
are operable at the proper times to receive the data communicated upon the different
carriers.

[0044] Figure 2 illustrates a representation, shown generally at 108, that shows
pictorially a manner by which the matrix representer forms a matrix representation of
allocations of communication resources pursuant to an exemplary resource allocation.
The exemplary resource allocation is indicated at the left side part (as shown) of the
representation. A single TDMA frame 112 is shown across a plurality of RF carriers 114,
designated as RF channels 1-8. Channel allocations are indicated by R1 and R2 at five
contiguous time slots on different ones of the carriers, identified as channels 1-5.

[0045] Mapping, indicated by the arrow 118, is performed to create, first, an 8x
matrix 122 shown at the right side part (as shown) of the representation. The matrix



13 [ 0050] Referring back again to Figure 1, the radi o resource
control logic elenent 78 further includes an acknow edgenent generator 144
that operates to generate an acknow edgnent to acknow edge delivery of the
al I ocati on nmessage. The acknow edgnent generated by the acknow edgnent
generator is provided to a transmt chain portion (not shown) of the nobile
station. And, the network station inclub®s an acknow edgnent detector 146,
coupled to a receive chain portion (not shown) of the network station that
acknow edgeseichentian kinovd aablmnaht‘l’hwhaazgmsmrree\ aldtmlatime'rsaﬂadeaim-ing artirheelok

station. npl.ary.operation all ocation nessage
gener at or UPgR a§éqr@eer@ij { v%u %‘ nog@ﬂ ‘Qflé%mﬁ@%& SF?IS??PH%‘%‘E%E?

real | ocatig AABSmathiRab4 404188 %]ovﬂ{ intHé ﬁkﬁl@eherg?érﬁe@rofwmmmns
transm tte cat I on nessages. e matrix representer receives updated

al | ocat i omhatmrﬁcdudma logival ‘f10’mah1errﬂﬂ1e|subﬂmtnmé%tsabpmsmtathe@nérallﬁqﬂa pr ovi des
the nmatri x representati t pdated, or new, all ati.on to
Al ocat | omHRUSEL MRt oRnARl by e AR repiesenterig dusiiledlanaif duiafniption

assi gnnenior (IEESRAPRalrk mntm okt ek&ﬁ%l aRFAlochtiord aR3GHRE etdifias/ Ot
reconfigure message to informthe nobil’e station that its ‘previously

assi gned reaﬂxodun@m) otheetypss ofmetrix marhlalﬂlatletmrc perforcheddo fioren amatrix of
new y-generate d alloc t er nat e _enbo

Spect 1| carrdpegtiiar prREn ToeSlaARbh e ettt PR R TR IR o ¢ ne
packet asgRehplaffesaH é0| channel (PACCH), also as defined in the

af orenent i oned operatl n? specification. An allocation or reallocation
message i s nodi[Pv4d TExa lp@auoamss@g%gfnmumelemm@e(sbp*aw@ﬁl@re Bdfect ed,

! d d | TBF
c 0+ per patliea kb IHGn 2H0 o o MR AL Bl 0w (T80)
Figure 3 lréﬂrtﬂéiintﬁbﬁSn@uﬁ@tﬂwwlﬁéﬂwrﬂpﬁlgfe&{ma&hmfiddrleaad)ﬂem aocathf,

representative of the nethod of operatlon of an enbodi ne ]gt of e present
i nvent i on.messagenSitita ipsupratedbticiafloeaiangRessIEcLRERHOMF g’cepbnh?'eesour ce

al | ocati O%ggb%ﬁgﬁ@%sg%%, qlgézé‘pégﬂ B;?Zfﬁmb ABtwrk 9@atidn to the mobll[:-:gﬁﬁieh, otk theand as

i ndi cat ed trix representation of comuni cati on
resource a:hdl:@bestaitinnotfﬂw‘resdm«:h allbleetimonmuni cati on resource allocation is

made across a i t radio carriers 005 Then, and as

i cat ed byt NROH1db basgal Srkiz il Getetorse b acupE PEUHERATHCBE The

al | ocat i OROABRIRGE rddiEtsiee hdiEnBdnk InatreRIr@e8 BF RFicAAn®s éftobile
allocation index offsets (MAIOs) together with downlink received time slots for each

TDMA frame during which data is to be communicated.

[0048] In a further implementation, the allocation message formatted by the
message generation element includes additional fields populated with additional
information, such as the starting time, indicated by the field 136 and an indication of a
validity period, indicated by the field 138, as well as other information, as appropriate. In
the exemplary implementation, the starting time is an absolute, i.e., an explicit starting
time or an implicit starting time. The starting time is identified, for instance, by an
absolute frame number (AFN) or an indication of a starting time based upon anothet
event, e.g., thirteen TDMA frames subsequent to a next slow associated control channel
(SACCH) block, all as defined in the aforementioned operating specification.

[0049] The indication of the validity period, in the exemplary implementation,
forms a time or a number of frames during which the resource allocation assignment

remains valid.



14 communi cation resource allocation. The allocation nessage is for
communi cation to provide the notification of the comunication resource
al l ocation pursuant to the communication of the data. [ 0056]
Thereafter, and as indicated by the block 166, the allocation nessage is
communi cated to a renote station to notify the renote station of the
comuni cation resource allocation. And, 13s indicated by the bl ock 168, the
al l ocation nmessage is used at the renpte station to control operation

t her eof pur suani005@) Réferrimgracinagrn tokigofe i, e rddioaesduesetoniroBlogiskelament
further ing) es. t.h ener at | and . communi Lopn of an acknow edgnent
message ackUPERGTHGe By ckney PARGRE ERRTTR 7t 118l T SLInEprata e
acknow edopRRSwIRBERAR0 hO&IoM&ige deliverly @9 T allbo/idiMesshgy. OKgh transm ssi on

of an allocation nessage that includeS a matrix representation of
communi catdcknowlsdpuenecatriied yitensckmawdedgmenbeangriterds pratided to afiransmit

communi cati,on statipns .t hat are rties.to nmmuni cat . QN _session_are

ot 111 ed- shagneti GRZetoD of UerBObld fiaes Phd MRy iRt 0n 6ARRpE 0T e
previ ous dRERGWRHLAHR daft? 140 @uflct 6 2 xR dhginfitidRbEsHMN) B tHehe

I nvention, and the scope of the invention should not necessarily be [imted

by this dewtwemsstasion thatecknnydedass themeckpowledamentipessegeonhensdelivereddeithsy t he
fol I ow ng ¢k gL Bstatioh®

[0051] In exemplary operation, the allocation message generator, at selected
intervals, generates new allocation messages, i.e., reallocation messages, that update, or
override, earlier-made and transmitted allocation messages. The matrix representer
receives updated allocation information, forms matrix representations thereof, and
provides the matrix representations of the updated, or new, allocation to the allocation
message generation element.

[0052] The allocation, i.e., assignment, message is sent, for instance, in a packet
time slot reconfigure message to inform the mobile station that its previously assigned
radio resource assignment shail expire and to use a newly-generated, or updated
allocation. In an alternate embodiment, a specifically constructed reassignment
modification message is sent on the packet associated control channel (PACCH), also as
defined in the aforementioned operating specification. An allocation or reallocation
message is modified and retransmitted to the mobile station at selected, e.g., periodic,
intervals during a downlink temporary block flow (TBF), e.g., at every SACCH period
(480 ms) or other such period.

[0053] Figure 3 illustrates a method flow diagram, shown generally at 156,
representative of the method of operation of an embodiment of the present invention. The
method provides notification of a communication resource allocation pursuant to
communication of data.

[0054] First, and as indicated by the block 162, a matrix representation of the
communication resource allocation is formed. The communication resource allocation is
made across a plurality of radio carriers. _

[0055] Then, and as indicated by the block 164, an allocation message is

generated. The allocation message includes the matrix representation of the



CLAI Ms: 1. Aradio resource control apparatus for providing
notification of communication resources allocated for comruni cation of
data, the allocated comunication resources being conprised of a plurality
of Radio Frequency (RF) carriers and a plurality of frames, each of the
frames being a representation of a plurality of tine slots associated with
each of the plurality of RF carriers, sdffd radio resource control apparatus
conpri sing: - a matrix representer adapted at |east to receive an

i ndi cat i oncasfmanicaisesi @stam:cealgmahimniﬂmalbnaticmsu@ﬁsw ialforowatiericdtionrte

i 1 opP SRR gt PEHe Eammu ol SRR ARt PHS bt Bicanr o

conmmuni cat ¢AmuSRNdCs thd iggation to forma sub-matrix of the assignable
conmuni cation resource, the sub-matrix_ bei ngér epresentative of |ess than

al | of said avalQ04p] Ehereafiandndzasiindicated by theddockslfiddthe @ghoeaiioninesagerig
configured to contain representatijons..of, the assignabl.e comuni cation
osour bee. sarlmifian b IR kol ORlieg e e RoRSRA AR e CHRIURLARN O
adapt ed t Orek@§iek ¥odatién. SR MRlifidiXatéEby Seailddkt I a3nthefallbbtion ametsadedatisedrat

resource allocation assignment nmade by said matrix representer, said
nessage getheremete stationite ool ppergdorcthgrest pursuant & theicomnanicatigrehthefats age
that i nclugles. OB1eg!t7 e iRfcatdiins blieMRihl a LERLAREALBA bP, Of L he

assi gnabl e conmunicati on resources asSigned to conmuni cate sald data, the
conmmuni cat adkpowhRighicAtiBeRagd Ykacwledghgbyitheqametestitibnithe deltanrpof gieng at

| east two different ones of the plurality of RF carriers and correspondi ng
time sl ot sacknowledgment mewsageiierstd-esour ce control apparatus of claiml

wherein the su b[(jmtq qg?rfe%g ftﬁﬁﬁ%s &%{?s%séi ﬁ%cé@&xﬂn&%@ t%ﬁﬁ{ iﬁgﬂﬁggﬁt er

identifies time slo atio each radio carrier o e ity of
RF carri ermatix epesettation dflvemassicutiab resovnemllncatmng orade esoummunigste deatat i ons
are made. 3. The radio,resource control aratus of clai.m 1 erein
he - meseagle semEniGHoR Rt HarE e By i bt urant 1ot SElEr on
message St gtdchiidh bk eh@ninicaibe Fesbit@edSSi gnabl e comuni cati on resource

al | ocation conmences. . )
[0058] The previous descriptions are of preferred examples for implementing the

invention, and the scope of the invention should not necessarily be limited by this

description. The scope of the present invention is defined by the following claims.



16 4. The radio resource control apparatus of claim1l wherein the
nmessage generator is further configured to identify in the allocation
nmessage duration indicia identifying a duration period of the assignable
conmuni cation resource allocation. 5. The radi o resource contro
apparatus of claiml1 wherein the nmessage generator is further configured to
identify in the allocation nessage a starting tinme identifying a tine at

whi ch the assignabl e comuni cation reggurce allocation comrences, the
starting tinme identified in ternms of its relationship to an event defined
in an operating specification pursuant to which the radio resource control
appar at us oper at es. 6. The reﬁ%ﬁwﬁgsource control apparatus of claim
1 wherein said nessage generator is eér configured to generate a
resource allocation term nation nmessage that identifies term nation of the

assi gnabl e qomun Gafo' reduf@BHIrGIUpPArh@S Brippdviding notificafion dheornirahicatiogsour ce
control apparatus of claim1 wherein said nessage generator is further

conf i guesstrcepalipsated fercommusigatioe af dasm theeallosated epramunisationgesousces bpiNgat r i x
) e FESSages _ . th
represen ?E‘l!rsé?lnof% sph%ht?%%‘i{%ﬁkﬁ r%u%%W) Gal{eRhnk %ﬂ%&? foﬁ'%‘ahlleé),(é% 6’f?lrr1]ee e

real | ocatfon nessage fror conmunic to provi ication o
assi gndnes beimgunémredchtarion efaplucdity eftirhoslatsiassvciated with eagh oflthe phaalitp of

resour(c;d,ieF control ngrgélar atus of claim 71: furt her conprising an acknow edgnent
det ect YF EoHesGaiddadio sesauics (ont! RRRATAEHEIAT ™M successful communi cation of

the real | ocatrhffx MEpP&aMBr adapted at lefst tolREeivash MdiREOMSTH Bephdbdd appar at us of
claim| wherein said nessage generator generates the allocation nessage at

sel ect sgmnmigatign tesource allocatign from exzijagle appnication sspwicesi9pitat us for a
conmun 'c%ﬁﬁﬁt?ﬁbﬂﬁ%#%f &ita gﬁﬂrn?azrli}? re{pperseﬂtgecoﬁﬁ%ﬁpé&‘ ko a%zgﬂ)%gaoﬁﬁé 0ss a
plurality o carriérs and a frane having a representation of a plurality
of ti nmassifebl, cosanthicatidh cesoaso allauaticotet fouh aapiparatiuet thoagsigngblag:
communication resource, the sub-matrix being representative of less than all of said available
communication resources, said sub-matrix being configured to contain representations of the
assignable communication resources assigned to communicate the data; and
a message generator adapted to receive the sub-matrix representation of the
communication resource allocation assignment made by said matrix representer, said message
generator configured to generate an allocation assignment message that includes logical values of
the sub-matrix representation of the assignable communication resources assigned to
communicate said data, the communication resources assigned to communicate said data

comprising at least two different ones of the plurality of RF carriers and corresponding time

slots.

2. The radio resource control apparatus of claim 1 wherein the sub-matrix
representation formed by said matrix representer identifies time slot allocations of each radio
carrier of the plurality of RF carriers across which the assignable communication resource

allocations are made.

3. The radio resource control apparatus of claim 1 wherein the message generator is
further configured to identify in the allocation message starting indicia at which the assignable

commuaication resource allocation commences.



17 a detector configured to detect an allocation nmessage delivered to
the communi cation station, the allocation nessage including a sub-matrix
representation of an assi gnabl e comuni cati on resource allocation from
avai | abl e conmuni cation resources, the matrix representation fornmed of a
mappi ng of the assignable conmmuni cation resource allocation into a
sub-matrix of the assignabl e comunicati on resource, the sub-matrix being
representative of less than all of thggavail abl e comunication resources
and configured to contain representations of the assignable conmmunication
resources assigned to communi cate the data including | ogical values of the

sub-matrix representation of th ssi gnabl.e co ni ¢cat,l on resourc .

assi gned to%omn%ﬁ? FeSHireP @gﬁgfappﬁ%plggg Flﬁﬂg}%eﬁed%ﬁ?eég%e(gﬁn?g@{)ﬁr ces
assi gneghepc 16 3deitiSAindhlAlRaieH MEdssieBirdionlindisin identifydig 4 @uretién ones of
the plurality of RF carriers_and corresponding tinme slots; and a

cont r olpeed @%h@@@wnﬂ@ep@@muv@aw repirestlos# iR det ection of said all ocation
nmessage by said detector, said controller configured to control operation
of the comuni cation station responsive to detections nade by said
detector. 5. Thd radidresouach @ntrebappaetisofnlain |l véppin theuressgge gengraton 3

further, conprising an, acknow edgnent generat or. .adapt .Q . |

| ndi oo BB PG B R PR Sy B IR TR kS

gener atgticH@Bo histinbBid chb@ngRnRefiat Rsalicad looaidnadgiimiiced, irtstatiknime adgtficd

delivery of the allocation nmessage. . 12. A W@thod for rovidiqg

not i f i datermmobits ra}atla%%mlgWaa|eée@6%ﬁm igapiopsrating sFEicatign RIEHAIYR which tige

comuni i rality of Radio Frequency (RF) carriers
Sl KRBl P o ARFAS SRR s

and a plura of the franes being a representation of a
plurality of time slots associated with each of the plurality of RF

[ ) id h . I Si h ti . . .
mappi no, & Lub- AP 10 GRRBE Pl i BREER Bl slerin suid meb e bbbt

r esour Geritad Lowfaiur@into fgb furta viaédoaitk all66iion rmadation neessgeithaekledtifiest he

comuni cation of data, the sub-natrix being representative of |ess than al
of sai deravration§f thesvmablocommppnication seseuse AliRPatdhi i gured to contain
representations of the assignable comruni cati on resources assigned to

communi cate the data; and ) L )
7. The radio resource contirol apparatus of claim 1 wherein said message generator is

further configured to generate a reallocation message that includes a sub-matrix representation of
an assignable communication resource reallocation, the reallocation message for communication

to provide notification of the assignable communication resource reallocation.

8. The radio resource control apparatus of claim 7 further comprising an
acknowledgment detector configured to detect acknowledgment of successful communication of

the reallocation message.

9. The radio resource control apparatus of claim 1 wherein said message generator

generates the allocation message at selected intervals.

10. A radio resource control apparatus for a communication station operable for the
communication of data across a plurality of RF carriers and a frame having a representation of a

plurality of time slots, said radio resource control apparatus comprising:



18 generating an allocation nessage fromthe sub-matrix
representation of the assignable comuni cation resource assignnent, said
al | ocati on nmessage including |ogical values of the sub-matrix
representation of the assignable comuni cation resources assigned to
communi cate said data, the conmuni cation resources assigned to comrunicate
said data conprising at least two different ones of the plurality of RF

carriers and corresponding tine slots.iy 13. The nmethod of claim 12
further conprising the operation of controlling operation of the receiving
station pursuant to the comruni cation of the data thereto. 14. The

met hod of clajm 12 fuyrther conprising.the operation of acknow edgi ng
recei pt of HEFEIT SHS G tﬁég@ngtgf'@ aélpga[twg n?eég%fe@[el%er (ftgttgeo??mmumcaqwnli The
net hod «pfiiof! hé Hﬂl&eatiMEﬁh?e tbRadmg -siBikdtix FepRiaaainaifiapaswdnable assi gnabl e
communi cation resource allocation is_forned during said operation of

f or mi ngomEBERatiPY EespusCR A Iqcatinniem gMailable qoarawGatAR FSAUEEHSTNAEK on

resour At | : ' ' : ion i . The
ot hod Tapreiepich {BReTBES mBfink BF I ASTHREAG AR atp st futlocation ol

oper at isob-nedtrix of the agyighable kemmudiation fesauree, dteaubinmrix helng representofitvegt leshe

assi gnapl e .co ni cat.i on resource all ocation co NCES,.: L e

met hod 1 2 Ty atae PRmmRaai e Suiahe ahe ARl SR amrsemgtidng o

oper at itpdlafgnhislé BdrifuAdaddieesdueRB hisided tecshthadicae theelataothchidirgHegiesisi gnabl e

comuni cation resource allocatjon. . 18. The .method of claim 12
wher ei rvaluseobihe setraBix RS seatpdion 6f theqsggnabiicosunyicRbion éﬁESPBrﬁe%*fSSLgB?%‘Png
furt herct()) (ENidald SRt o rtl%rafséiglgabtlé &H?nl'fn{i\ﬁEatioﬂ‘?Egohlfck:@a?ss%nEd tFcoptmiMid £ saldNe
QSSI gnabl e comuni catlon resource allocatl o_n commences, the star t I ng tine
i dent i fdatacbomprisingmtleadt two diffesérd bherrdithqplaliprofRerarriere pndhetrasporgingdiag at i ng
speci fi ?at_i on pursuant to which the nethod is perforned.

slots; and

a controller adapted to receive an indication of detection of said allocation message by
said detector, said controller configured to control operation of the communication station

responsive to detections made by said detector.

11.  The radio resource control apparatus of claim 10 further comprising an
acknowledgment generator adapted to receive indication of delivery of the allocation message,
said acknowledgment generator configured to generate an acknowledgment that acknowledges

delivery of the allocation message.

12. A method for providing notification of an assignable communication resource
allocation for the communication of data across a plurality of Radio Frequency (RF) carriers and
a plurality of frames, each of the frames being a representation of a plurality of time slots
associated with each of the plurality of RF carriers, said method comprising the operations of:

forming, by mapping, a sub-matrix representation of an assignable communication
resource allocation from available communication resources for the communication of data, the
sub-matrix being representative of less than all of said available communication resources and
configured to contain representations of the assignable communication resources assigned to

communicate the data; and
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generating an allocation message from the sub-matrix representation of the assignable
communication resource assignment, said allocation message including logical values of the sub-
matrix representation of the assignable communication resources assigned to communicate said
data, the communication resources assigned to communicate said data comprising at least two

different ones of the plurality of RF carriers and corresponding time slots.

13.  The method of claim 12 further comprising the operation of controlling operation

of the receiving station pursuant to the communication of the data thereto.

14.  The method of claim 12 further comprising the operation of acknowledging

receipt of the allocation message at the receiving station.

15.  The method of claim 12 wherein the sub-matrix representation of the assignable
communication resource allocation is formed during said operation of forming responsive to an
indication of the assignable communication resource allocation made for the communication of

the data.

16.  The method of claim 12 wherein the allocation message formed during said
operation of forming further identifies a starting indicia at which the assignable communication

resource allocation commences.

17.  The method of claim 12 wherein the allocation message formed during said
operation of forming further identifies a duration period of the assignable communication

resource allocation.

18.  The method of claim 12 wherein the allocation message formed during said
operation of forming further identifies a starting time that identifies a time at which the
assignable communication resource allocation commences, the starting time identified in terms
of its relationship to an event defined in an operating specification pursuant to which the method

is performed.



