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 communi cation of data pursuant to a

hi gh- speed data radi o conmuni cati on service, such as an Enhanced Data for
GSM Evol ution (EDGE) comruni cation service. Mire particularly, the present
invention relates to apparatus, and an adsoci ated nethod, by which to form
an allocation nessage that is communicated to a comunication station to
al ert the comuhPBARAUS ilald MR TEHODHO R ARONWIREY CAMOTEERDATEON OBcat i on,
t hereby to per mALLOEAHIONOE SOMM UM EATION BESORCESHIPS A lRaDIecei ve
subsequent |y conmuni cat ed dat LOBMKNIOWTI@K Stysergmvent i on [ 0002] The
rapid rate at which conmunication technol ogi es have evol ved has permtted
t he devel opnment and depl oynent of radi o comuni cati on systens capabl e of
cormuni cati ng d%)@()Ithhl%gﬂ&eElhilhgezlgm%giafe@t @xﬁcra?%oathg%Blsﬁhﬁl?lfca{'g?gf fggessitate
for their execution the communi cation ofg arge amount's of ‘data in short
peri ods of puiswentdp e higmgredshtaghdio abmeiunicabien pavfoor st abyin Walaetd Batadi o

conmuni cat i stem t (S capable of co icating the data at the high
t hr oughput C%if@éf’h@@”flﬁggm)ﬁ@‘rmg‘\}’&%?ﬁSWVB’F' I‘Z‘B’ﬁ?ﬂﬁicééf‘t‘"iyaﬂletl’é%%ﬁ‘bl ogi es,
the need f afvchiién fdRabioldph¥rahiR SRTIURLGEEY %E%dgﬁy Y¥Aich BrGAChn SdAion

t hroughput rates shall Iikely become possi bl'e and comuni cation services
necessi t at Megsadatizot isocavemeoinetoh icatedmaticstichsthiighteraledatia cohmeudgdupion r at es

shal |l cor hnaly becone avail abl.e. [0003] ,For instance, GSM (.d obal
Syst em forEtﬁggfpghlég%%ﬁnnulné%‘tu%ﬁ%sfugglablﬂ?dé’{‘m’ “8‘1‘5%3? B%H‘?‘E) 1CSYEPBIECHAYe been
devel oped asatomicdgleyatdbadt @y adeivi/BmscERMI yRO MK SatfT @ik de for GPRS (General

Packet Radi o Service) that permts comunication of data at relatively
hi gh data rates. An extension to GPRS, referred to as EDGE (Enhanced Data

for GSM Evol ution), is present Pylcgiggghg%if@ ﬂ%@hﬂ?ﬂ{em' EDCGE- capabl e
comuni cati on systens provide T data at data throughput
rates that are Kl0§al Theeapid yathatghidch thamubhaden achidugibl BaveaeveiMI GRRS- onl y

communi cat i on. ens. In spite of the inproved comuni cation capabilities
of an permtt%é/cﬁ tthe rc"i‘évc:lc);)m<3iﬁz ans deployment oq'pra(%o communication systems cap%ble 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
communication 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.

[0003] For instance, GSM (Global System for Mobile communications) celiular
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



2 EDGE-capable system there is a continuing need yet further to increase
the achi evable data throughput rates by which data is comrunicated in a
radi o communi cation system [0004] An EDGE-capabl e commruni cation systemis
operated in general conformty with an operating specification pronul gated
by a standards-setting body. The operating specification defines, anongst
ot her things, a channel structure that de&fines channels on a radio air
interface formed between conmuni cation stations operable in the

comruni cat ifaHoEyspabhe syldnt,ithére iscacartieumpareed gwahiltabl e id@sasb g, acirfitned
somet i nes {I tc;g;li}lgrzoal llﬁgi'{} ter .gf nobi | e index allocation offsets. The
channel st FARTIPEERRE Fiigaly “hichiala s sammupfoaldie i rdio gpypawiralion systatie
slots. Due to vadausf EOUR. % Yonti f.r oand, Lo slots are
defined upon ea?ﬁ o?l theg?r;u[{ti pl Tee%ggjﬁﬁe??aé%g%%gggru’e@]%g\g}g?’hazb(%%ﬁ?or use,
comuni cat coorBipwibas oaphattingspecali tatioapesndlgated he aconxudi-catinghodf. Tleat a

pursuant tq a particul ar comruni cation sessjon are allocated upon a single
carrier. %B%ﬁ@}ﬁ uat ﬁ%ﬁ{l?‘ESWE’&1}OIIg5t (éfg‘rré,ﬁ‘“&f’él ﬂ@fm%{lsf'rﬁffé’feéhatdlﬁgHf*m,uI tiple
carriers Othan¥Blk®n adQmeraa inyerfa86 FRfiRd ol deh Abintin®da iR Riatign Al LA inQRe | Ndex
of fsets. [0005] Not only is a manner needed by which better to utilize

communi cat PYRMUREERI petenayiuliahe eadiersoss awilsblerfat oy definctibemntiints pl e
corr T, Byl e S RS TR

al | ocat ed, vi de no 1 cati 0

station t ofiwhig katthef wisich id divided go conaRIsts C 8ot viQARGEqifenichsi Byl ght  of
this backgrouqd informption that the significant inprovenents of the
present i n\8HET BATRRY pgslpétare defimd wionmask pf heinartiple cesrDhairags [ 0007]
Figure | ijJa i QF ' Lary.. . :
conmuni cat i c?#%%g%lgrﬁneﬁ@?ﬂ ?%@%@erg?%ﬁg%nﬂgg%?%mﬁgfi af?ﬁéégrg@glgﬁ (’almrjli\llgi;lt ion
as a porti@wa peilyeréds 3 plid0B] cdngun@aton bdssish mat @k cated @poes enpRtdanierof a
matri x for eration of an egbodi ment of the present

Hocaisd

xdl Rl Sﬁa?test Srees > nat ¢ -
i nventi on THAt 18N FI8Y EoMiiPct PO PeR BB ETiEH F-d P e
comuni catgeneraflly, 426 ol Plutalle; SAAPMY ARk Sust sMghown in  Figure 1.
[0005] Not only is a manner needed by which better to utilize communication
resources available across a plurality of the multiple cartiers, but there also is a need,
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.



[0009] Figure 3 illustrates a method flow diagramlisting the nethod of
operation of an enbodi nent of the present invention. Detail ed Description
[ 0010] The present invention, accordingly, advantageously provides
apparatus and nethod for use in comrunication of high-speed data to
perform a high-speed data radio communication service, such as EDGE
(Enhanced Data for GSM Evol ution) data Sommuni cated in an EDCE- capabl e
communi cation systemto performa data connunlcatlon service, [0011]
Through operation of an enbodB¥ighPessti p of flesBry ayention, a resource

al l ocati on ness r: | prov
notification of%@ﬁ)And%ﬁgz1ﬁ%§gyéggﬁpég§agﬁ)a%gfgﬁnﬁﬁfgﬁgﬁwpﬁ%ythe
conmuni cat icomnohicéba syse hhasachples abamboldiendhhef 0 pradBitGaldi®on af a Fdsndat a

connunlcat%d Hﬁ,perforn1an EDGE communi cation service. [0012] The
comuni cat i"§f°tesources are allocated across a plurality of radio

carriers, and ¢ heuca) k9EaL b oy ARS8 208, LACLNARS IR Wi LaRESELAL  on of

the communication Ffesource allocation al’l onmuni cati on
resources apere8en af arphp@limtyt affthe pdiant earbnmcer&at et fidskehinhodehtioh resource

avai lability duri an rticul ar, slot is greater than the
li kel | hoodr%f’“‘éic%%Rﬁﬁé‘?ﬁcSﬁg}erfg’“}”é\‘}éFat‘&P%&Q%@d&l BeCOBEN HHCAl RV FIERI BOUH iy

si ngl e carFigFks 1.The conmmuni cation resource allocation is nmade of tine slot
all ocations on different ones of the radio carriers is represented in the
formof a matri KO0PbFiasde billummcm ngdtieweiht s dpgsin listirerithi matlowso farpdratiohurms,

the val ues,pf, &%&“[‘KF‘%%TC Huﬁ:scn F‘%"&E}g gt her populating a field of the

al | ocati on nmessage on nessage i s conmuni cated between

conmmuni cation stations that are D@ﬁhﬂdﬂﬁﬁ&h%ﬁ ol O @ conmmuni cati on session

pursuant to Mhlf ata i S conmmuni.cate al l ocati on nessage, . f or ned
at, or provi dedlWdY] Ab¢ pregent anveniinn.aaeordingtt aﬂve@wgcguslwmmhmap@amso a

second compinh&fbd e 3k &aﬂlln]’ﬁﬁicgt%d Sfyiu%,lg %p&%ccp rt]éjtoci%g%um a P%f[ -speed (Sftion of

t he communi cation resource a I X represen for
i nst ance, radwtmalrgmltajrmed/wmpmmg Eﬂ)GEI@ErdtannEd E)IamtfoaGISMEbeIQHSn)\/\ddkhl n a

time franme_across 19 Lurallt of. radio carriers. Alternately,
mat ri x I’TB.I’ﬁOE)IHPléIPF%ﬁ mazfib cdpa le communication 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
comnunication resources allocated pursuant to the communication of data, such as
pursuant to 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
comrmunication 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 columuns, 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.



performed to reduce the size of the matrix and, correspondingly, the size
required of the matrix representation of the resource allocation in the
field of the allocation nessage is also reduced. [0014] In one aspect of
the present invention, a matri x representer is provided that, responsive
to an indication of the comrunication resource allocation, fornms a matrix
representation of the conmunication resodrce allocation. The natrix
representation is formed of a direct nmapping, or a matrix manipul ation of
the direct HepPpryionsressass. fospadrahioe aovisied tagdisice@nanivcatidnottmarioss t he
plural ity QbnGaltlfledUELAg Bulf ey Rl OLNES [ORLial e peri ol [ 0015]
I'n anot her aspect 0(1{( £ h:aé&pdr?lgs%ﬁ 1ﬁl?l{r;{§de{1r?f1isglﬁ?1}§0 P%gtggl&eé%églﬁ‘g?%ﬁw’mﬁ%% ves
the matri x statipnes$ értcatinami@iioh hesoe@IMUBLLREI GNe HRSHUFPecsdhasalsl @@ and
includes the matrix. representation in an allocation nmessage that is
generat ed BY15E %Séfs’%%‘gl gaHdrapas of thativeslplletigonarithin ¥ dpe dsaetastdson
popul ate aeflél%ﬁla@fjlu}ﬁﬁy BF LR AL QL 5. ?r%ﬁlgﬁ*]i  ari AL R bRgy o el d of the
al l ocati on nessage wth such val ues, the al 1’ OcAat T on rjressage forns a
noti fi cati parfomssidgecdunathe sszcodpabinatrof amdy cottdpmglimgt ) thi et ramuief of e
communi cation.resource_al !go&ati‘on made to commyni cate data, [0016] In
anot her asPE&T* BPTERUAEYAE ISAvsh ellesition frethediekl pide alloséiap msseigaie
dynam cal | yispe&Rical. sel ected intervals. Successive allocation nessages,
formng reallocation nessages that reallocate earlier allocations of
commruni cat i on r E¥ddt beene apect of Hrapedseahuhvasgent, t oapiowipdsentet isfiredatedn of
t he resour | i ons.. Wen thff matri x . representer receives an updated,
or ot her s iR EeuERTY R it RE SR BB G SRR EREn. Rle i
r epr esent efepfeateinti@nothe ad i@ ehuliBhlibX rds SRCE 88GHalbh ONh OfnaterpRIBMM &AL on
resource @I I ogaﬁl on and provides the updated matrix representation, or
i ndi cat i on®THFd ehaded MapPHE, pr 1 Bratkamenipulatipn e§dwdaterionappiog.tiharessage
gener at or . o The uARSSAY8: FENET ALY A ed, Ji0L oL ABL LGN RY Qvidled
thereto to popufrgte a ¥ e{Ld o% %Oiﬁic\?vésaslt1%%%?#%%%%@?&%@%3 £ eogé?ti%Srn
nmessage f oappsomiatopdrfadcati on nessage that provides notification of 5
real | ocati on of Q i]@;) ni cation Fesources, formng alternately a new
al location mes¥ ang m&w&f‘eof_d 10 BIPSEU I CBHOBIY BERRE DR NGV (5001 7]
I'n anot herthasneet r@lesbMetid E8BBLomAUSNLON resbiBe A1 0GBR AN 1 IBRAGR: ONCe

matrix representation in an allocation message that is generated by the message generator,

Values of the matrix representation populate a field of the allocation message. By

populating the field of the allocation message with such values, the allocation message

forms a notification message that is capable of providing notification of the

communication resource allocation made to communicate data.

[0016] In another aspect of the present invention, the resource allocations are
dynamically made at sclected intervals. Successive allocation messages, forming
reallocation messages that reallocate earlier allocations of communication resources, are
formed and used to provide notification of the resource allocations. When the matrix
representer receives an updated, or other subsequent, indication of resource allocation, the
matrix representer forms an updated mairix 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



generated, is comunicated, by way of a radio air interface, froma first
communi cation station to a second comruni cation station. The second
comuni cation station, a receiving station, includes a detector that
detects the contents of the allocation nessage and the values of the
matri x representation of the communication resource allocation. Values of
t he message are extracted and provided t& a controller. The controller
controls operation of the receiving station so that the receiving station
i s oper abl getlpcpbeediibe danmunsateequentdsy oo iccat elg ausivnglochigon

conmuni cat i on. I esqur %eé @allocat Fdwflor £ he comunication of the data.
[0018] The MeS¥RGE YERIVEPLE By PRGNy esSi8her at or sel ectably i ncl udes

further informatipom) 1sushthasashed OF Rt reRni i‘ﬁ@&?tioﬁl?’ih@%l1@czﬁ¥oﬁr1¥1é§§9ge$§ﬁéc>0d at
whi ch the allocated communication resources shall be available for the

communi cat iZsRcratedt i sommuaicatethby ario€ arddimair snterdicce frnat fiss; cammabisatiat e
i ndi cation t: ' Lei.t indication. The allocation nessage.generated by
t he nessagéalélgﬁg? g?(gclro h ﬁgrm nglgicgg lé?:tfltét%}‘yﬁ?cnsffﬂag%o“%mumlcﬁt&?’ %?tfog‘ndof t he

duration peedebdngstaiiong ivdlidel atdoece i BEeat HALhRNBUSGRS alislenbh fleedgtn  the
al l ocation n&ssag shal | be allocated. The duration period is, e.g.,

ti me- based ! F*@p‘fa@&é‘ Qf B marix sgmeseatatign phths coumatrienionsnwgurce 4100491, | n one
i npl enent aty . N i IS, e 8. \ t an
EDGE. capabl e T ad o e R B R g e T 8RR o e
data by t heperetimopkihpagdeivig siatimbio thatghatdeoivingHigionOFopaiabiattd efcrvesiatir ces
are all ocat ed across augil.urqaﬁll [ t%/ gf radio carriers, identified, e.g., in
terms of mOBTPRIEHY SERATEIFsHS B puBIENicRiAprEsFoupeaeagy Fighdi ng a
matri X repe@agihrhiioNoohetii@ comuni cation resource allocation across the
plurality of radio carriers and using the matrix representation in an

al | ocation nmess&yH 3] a‘hﬁmemraig@gpmc@ﬁe@gytmenpsssgmgmrmnmmab@nimomdaseadi ly

provided tg a. . CO, nication statian that is to.be party to a
conmuni cat ?léﬁlcgglggs%aglogusﬁ ng" il ri“&%mﬂé{i‘eéml?%m‘e&S%@‘%Pﬁ%ﬁliea&é"fa}’éﬂ?lﬂlfowl] I'n
these and dldvatedaspemincatibheseliaee shalpRalali e andhassasival@don bElhBadal ogy
is provided for providing notification of a conmunication resource

al | ocat i on! PaHGiraHen fSoalkgnsiahs emehsehtoindaation opamupplictt indispéeentlesr i s

adapted aty,lRagly ﬁl%ssggc generated by the message generator further selectably includes an
indication of the duration period during which the communication resources identified in
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 allocation 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
remnote 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



receive an indication of the communication resource allocation nmade for the
comuni cation of the data. The matrix representer is configured to forma
matrix representation of the comunication resource allocation. The
conmuni cation resource allocation is made across a plurality of radio
carriers. A nessage generator is adapted to receive the matrix
representation of the conmunication resolfrce all ocation made by the matrix

representer. The n.eisa e gfﬁger‘ator is.configured to generate an allocation
message t hat S Hel'VdeE e at FrRmugpsibersatcon i uripheadsmilhf cat i on
resour ce aldopg@li@fion of R @ld ORRLLAR TBREARRer i ScdnPufAMIYNNE Alapik L O

provide the notification of the conmunication resource allocation pursuant
to t he comftiitesatition obthetdeergraticatioh0eR2}celallotdiese Tredootnericaspechsice
further appgratus.and, methodol.ogy. is.provided for a communication station
oper abl e p%?g%glr?_fl % de%msfﬁac@ﬁg‘%w %@I%ﬁ'gtcémiwﬁ*'aﬁ* ROMHATTHCER B & ROt hat
provi des feecch@iahé Matld ReARLEARIdIGK: 06 idRhicalbPREGGEORIIdStiof RREE GYHRD toO
detect an allocation nmessage delivered to the conmmunication station. The

al | ocat i on g% Egpecsepfer. ublesmassagg generaterps eseliguatd orgeotrale motneaiioat i on
resource : At QF ntroller is apt to receive an indication of
et oot on dsneepii e iR 8o oS BRR S SrbREER Pl Rat TRy

oper ati on Gheblecationmiapatis &M cohatindtion @SPORRIVR: A&iflaties bl s made by
the detector. [0023] Wth these and other aspects in mnd, reference is
made to Fi GUPBLRCER respyiee aiecatian parsEwie Hiccatimmisyvnahtheadson general |y
at 10, in whichi@aprerbgdi t k [ S I, b ond I ;1.1 Ne
comuni cati on sglst ejran ﬁnéﬁ{sa (}etgigeiﬁrfaﬁfjgt??%lﬁﬁ%{a %Eg%}ﬁg? %i%ﬁ{%t}’f%r@%?é?ﬁ]g? %iczr[adi o]
comuni cat faonr wysnencdtivatstatipe vatedld irganewalmneonidoionidfamiihh t he

o mont oot ARG esR B e Rt i PRMG 18biop o Atk B DRIt oy desept S
Evol uti on) caigatud 6 deicearSARRABon hids QLD S verdd t%flﬁél&cﬁﬁé;cnﬁaﬂ&atiaihﬁatidxl. The

communi cation system is anal ogously representative of communication
syst ens op@fosplien perssgantcludss atmérix repoeneuialicat! @romehveireton Ascarcdi ngl y,

while the | n iption shal | describe .exenplary operation of the
comuni cat %lgﬂﬁhg%llﬂét%%gl\?ﬁ?@krfse% 5“@&&9 RS "éy%%f‘téerwo eﬁﬁ“ﬁﬁé‘ﬁ?ﬂ%ﬁﬁﬁ % the

t eachi ngs ddtedidre Theeseanblldrmy enifi g@mnediotoaita] Q@eMRNY fARPEdERARhRafieH station

i npl ementation jn other types of communication systens. [0024] The

comuni catCHPrsyEteartedians madabytthe detestosonmuni cati on syst em of

[0023] With these and other aspects in mind, reference is made to Figure 1 that
illustrates a communication system, shown generally at 10, in which an embodiment of
the present invention is operable. The communication system, in its exemplary
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



whi ch a set of conmunication stations, communication station 12 and
comuni cation station 14, are shown in the figure. The comuni cation
station 12 is representative of a 7 network station, formed of el enents of
a network part of the communication system The conmunication system 12
shall, at tines, be referred to herein as a network station 12. The
communi cation station 14 is representati&b of a nobile station, and the
communi cati on skatlon }4 shall, at tines, herein be referred to as a nobile
station 14.1CUEgTsEatiops fopmed eisiernente af il@ﬁms)tr!amu@ﬁéthmoamwnmtuos sgdpabllbe of
eneratin oyl i SUu. t 0. perfornmanc of n EDGE
gata serv?égﬂgmﬂgfé |o agﬁg?PﬁEQEdggéﬁf %F[Iq %h? %P c&m¥%°%% Hi'¢at i on

of data in ’Iale@omauumlnodnmeem |14)lmu,phaabntm$ve offar:ﬁﬁlbatélcﬁdmﬁ;tﬁ\@d{hcst ation to the
., from the nobile

nobi l e station. %)“\%8 in P|Ink direction, i.e
station to “CHEHEAREE Rtagf"élM éli*?] ‘é‘ﬁ‘aﬁ’ %wsweéﬁm teds gupobijeponmn 1A,
conmmuni cat imiess@hb @&n%mcd%@éﬁ@ e 1 iEl % &Sc-m%tmgg?mmm cation

station 14' represents another |Ie atl on
comuni cat |Cﬂ1gmmt1dg£§)@/ﬁ ddia phlesumﬁttwpr:ﬂfomtamte oﬁaLiLBD(EB@eaﬁ &dr@ice. Operation

oint-to- ] ion ssions as  wel s. multicast comrunications
Pn whi ch, pé’fl%* be 3 f‘éb‘i M?b%ﬂ*@ﬂmwab&%oflr@f%&%d% ink firge Pothat tshe

nobi | e st afioans Lémamd t:hﬁ td 0 2RbiRAn t 4 he
EDGE/ GPRS/ éSM oger ati né (sn?oem fi catll gﬁﬁgrﬁe epdluﬁll:l?l:i gﬁgjﬁqu@ﬁc E%é‘:!mchfgbnﬁel

structure. “PHEOkEb@tWﬂﬁéﬂ nekweukcttattaa is ﬁsalagﬁﬂﬁi\ﬂ%a@wdmtu vision Miltiple

A h
Cg(r:n(?rafli)cilf i grqer 60 I‘Ac&nﬁlg%{g |0(1)1ngst%:a o r‘résd"ge(bémé{‘m ’Bféo‘lqr?datﬁlr?e slots

wi t hi n a fcamaubhatantuiicat’ eeﬁaicaaatsthifoltﬁ& nidbele 8latiof AlL 6 ddpABleSlrot or time
slots. A naxi rrumtran};g}I ion rate of 59.2 kb/s per tinme slot is presently

provi ded i FPEMUBCEHRA 5 tpvith e pplepHs §taEPrsive chaphde Pont-tospent a

communi cat ¢ @fn SRy a esour i.e.,
time slots wthin (ﬁggrrcllsaszmgoafPﬁeI %G%ER{('ER%%%%? Sgéél\}lalﬁ s ede et

conmuni cat ¢<@mpumﬂ»60®byd@ateedoﬂ{mtattdmaommmhn|nﬁ:ﬂ:ﬁile@mt1@ﬁs MemEDGE dat a.
[ 0027] As each [Ior %ngl ncI gs el gh g}e[ at_ least theoretically, all
eight time slotd trass 0&%‘? Sogért q’d&?é‘ﬂ‘éhD@/@p&Sf@;M ASHIIE cation
sessi on, ispecifich@n 4rBQefiABRUGY aﬁlaIED@'E Qlanftaul8INea #DERLInel structure
communi cation stations, such as the
is a TDMA (Time Division Multiple Access) scheme in which groups of eight time slots
form a frame. Communication resource allocations are made by allocating time slots
within a frame to communicate data during the allocated time slot or time slots. A
maximum transmission rate of 59.2 kb/s per time slot is presently provided in a
promulgation of the operating specification. When a communication service is to be
performed, communication resources, i.¢., 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 cight 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 maximuin,
theoretical transmission ratc 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



comuni cation stations 12 and 14, to performa conmuni cation service. A
maxi mum theoretical transm ssion rate of 473.6 kb/s (8 * 59.2 kb/s =
473.6 kb/s) is available per frame. [0028] In actual practice, however,
all ocation of all, or many, of the time slots per franme on a single
carrier is unachievable. Various operating requirenents of the 8

EDGE/ GPRS/ GSM system require that a nobi 1% station nake vari ous

nmeasur enment g its operation. Measurenents nmust be rmade, e.g., upon
signals br o@a@%ﬂl N P%“C%éi‘f%érﬁ]ﬁmtddﬂ‘M@ sedion aketiriohs tisasuobtiite
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percent. Theopnobahtibh tatviek, al | ei ght contiguous tine slots of a frane on a
single carrier bel n? avai |l able drops to 1.68 percent. Even if limtations
due to the need[YR9T Honwimme df deion atsextyakeentgasbabdite of sviikbditg végar ded,
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servi ce. [003& %28 g gﬁqt ne slots, or at | east ot her additional tine
slots, are O8hetPABECaly diheapphabdity of Rl c1ahs gonsizuany iiaeslotpyl plrmepiang t he
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(0030] Contiguous time slots, or at least other additional time slots, are sometimes
available on other radio carriers. By permitting the allocation of time slots across a
plurality of radio carriers for the communication of data pursuant to a single
comimunication session, an increased data throughput rate is achievable. When
communication resources are allocated across a plurality of carriers, however, the
communication stations that are parties to a communication session must be operable in
manners to successfully communicate the data. All of the communication stations that
are parties to the communication of the data must, therefore, have knowledge of the
communication resource allocations made across the plurality of radio cartiers. Pursuant
to operation of an embodiment of the present invention, 4 manner is provided by which to
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.



are parties to the communication of the data nust, therefore, have

know edge of the communication resource allocations nade across the
plurality of radio carriers. Pursuant to operation of an enbodi nent of the
present invention, a manner is provided by which to nake notification of

t he conmuni cation resource allocations across the radio carriers so that

t he conmuni cation stations that are parti%s to a communication session are
notified of the comunication resource allocation. [0031] The

comuni cat i‘e#igenlyoths fuptianspaforaved byuhe vironalflnctivegreésentegedmot Fi gure 1

formed of funct.l I . nts that are inplenentable jn any desired manner.
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but, instead, c?n be distributed across several physical entities. Th

el ements sRGHPESEHiBR A-gokt iedgiopbe phwtionrdtafeskigkt ptysionl @ity butgatheneed not
be positiopgd;at j Physiical.. ity but rather can be distriputed
acr ose several ayer earGaPmRLES L L RidPinER ettt bl
station contirdldrend aheseardastvdr samsaeif uermesi@lki on of the network. [0032]
The transm t chz@gﬁﬁqrtipn of the network station is represented in Figure
1 and is here $HbWAh 6 aREP gk PPEMING [horGerk Batiawds Ieressntediie Hisveel
appl i cat i oBndlatiRrd showdRBliAGdYra 1‘3?0051131(!1{ féeto%%iicl;rn%r%{?ﬁldaﬁg}l Lo gata is
for comunication to one or nore fobiie Siations pur suan {676ne 8¢ nor e
EDGE comufbrdgdityrivaesidhohise 22X hEhe goilicatiqr dito 6ofor séBeknicBGUGam MRTH@QYS

| ogi cal |a s.including a radio resoyrce managenment (RRM) |ayer. The
net wor k sta%sbgﬁ_&‘tg Igl(l)S Rtﬁ%aﬂﬁ - %%BM@F@W@%W’Q ¥FsiRnE h latedioar e
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perfornms various baseband operations,” suc aseband processi ng,
modul at i on{REMa lakanhes netwerngatiqnodgsincMides mbassbaid demeit@d talvdoch dath uges a

radio el e 281 L , rat on t he baseband el enent, is
brovi ded (5 0 ek Rl o, AOGEor RTREL 26 LR Pisg My Tesp Y R TP iie 7595 he
radi o el eneastbarsl dperatieds, sath Ase@séband peddeasial, Infoduddtionaghdchahh8QUBRGY

transcei ver fro[;bt gﬂﬁf 34. Nradio transceivers are shown in Figure 1. Each
of the radio tiHRsEEMRswoTksstrtimlariinebidgna sk eplement 2 sBucdata, 38ce The

t ransducergpctdtanss thb BEs B @elb e, & GELIRIROAGLL S, ernrgni Yerdi) %{yicat I on
to one or nore nobil é stations 15. Pbgﬁ [fjhe net V\Dl’ﬂ stati’on (‘1 ) pUIg suant
to an enmbdi wene! be linkedprEsentlio element is formed, at least functionally, of radio
frequency transceiver front ends 34. N radio transceivers are shown in Figure 1. Each of
the radio transceivers is coupled to an antenna transducer 36. The transducers transduce
the data into electromagnetic form for communication to one or more mobile stations 14,
[0034] The network station 12, pursuant to an embodiment of the present
invention, also includes a multi-carrier radio resource control logic element 42. The
element 42 is functionally coupled to the radio protocol stack 18, here indicated by way
of the lines 44 and 46. The logic element is also coupled to the baseband element 24,
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. The logic element performs
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 exccutable by processing circuitry.



invention, also includes a nulti-carrier radio resource control logic
el enrent 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 ement 24, here indicated by way of the
lines 48. And, the logic elenent is furtggr coupled to the radio el enent
28, here indicated by way of the lines 5 The | ogi c el enent perforns

mpl ary .i npl enent at i on i's enbodied at a

various functio
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exanpl e, (it | .e b rocessi ng circui try [ 0036] The
anal yzer 5%%2&%?1\?8%&1 éihﬂ E" CHHBUYSI ISR AP HPEQ I*féd“é'ér‘ilf'ﬁﬁﬂ‘ff'(‘:%’t ed by
t he net wor knsiyadd 9nht @nzﬂyf@?b(bér@u@ Rt d R RUERANRE Jl&nf?ﬁ[‘; t8 iQke e
communi cation service during a communication se edsion. The | n I cation of

t he char act@iadequatglng baiennlyzed. fhdicatioas ahtbamtsub$ ottt analhsas pms?ommdbaf the

conmmuni cat g Ci when anal yzed by the anal yzer,
permts the%:l%&raﬁﬁoﬁggﬁdgg%rglaﬁfsrogr r@gca?g communi cate the data adequately

to be anal yzed. [003di Gatir@osrceflibhigod GRritsio Allothe capduihGoPRESRESEd by the
anal yzer ar eggr ovided to the resource allocator. [0037] The resource

al | ocat or BPEPA REr ’éy%\ITIlaék%ﬁdéfl%&rnﬁhﬂi%é@lﬁ@hﬂﬂ@%ﬁ@é@om@mmlcatllptaﬁroal ity
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i ndex offset and tinme slot co ination'is rOVI eac
al | ocat i on@lqva@@ BVS(NHB’:S aad ilssqattldb up%smhtbm ar ﬁaqa&ﬂlagﬁ&rbé SloR@Nifferent
successi ve ime slots on different _ones of the plurality

e
of radio cFi% ?lgqu i)‘t ¥ oftra ‘Ovﬁafff?rf ﬁ?o%%’gl"@“htthWlFéﬂo?%ékllfﬁXf@@F@ The
nunber of TRGhEnE&IITIrRNS cASTASRM W e aﬁ{géﬁ%ﬁé éi%pﬁo%@dgﬁe ferltS Qﬁ‘pe”de”t

upon various factors, including the capabilities o mTuni Catl on
stations. YARRUS factqrp lﬁ%lydmgfﬂ@ﬁ w@nbiélltlk:mﬁtﬂmonmtmmbmtiptesﬂahd)rtsn%dl,‘hat o say,
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of the radio carrier ions are
further d&mﬁﬂdﬁmtatummﬁ tlieaifﬁéqifeﬁcy SChb NG car€ieBupon! BHEH Ef%eai%%ﬂ‘rd ﬁi@lllllddt{,y the

| ndi cati Onf?llggatly)\gsl :1:12 ﬁ?rrﬂ?er%le;?gndggtpti1;0?1dfa£tgr5t12§uéligIcog, rﬁ:sq(?zijxrcg fvzﬁg\gfl{to th | ogi .
: : y, the
indications of which are also applied to the radio resource control logic.

[0038] The resource allocator generates, or causes to be generated, control
messages that are provided to the radio protocol stack, the bascband element, and the RF
clement 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 (ransceiver front ends 34 of the RF clement 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 | to

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



[ 0038] The resource allocator generates, or causes to be generated, control
nessages that are provided to the radio protocol stack, the baseband

el enent, and the RF elenent to control their operation responsive to the
al l ocation of resources nmade by the allocator. [0039] The indication of
the allocated resources is also provided to the allocation nessage
generator 58. The allocation nessage genéftator is here shown to include a
matri x representer 60 and an all ocation nmessage generator 62 that formats
and forns afPrien periales amioasss aydut Qvewse ethet aft §¢, cotegpaallinggatsofitimessage i s

provi ded taq.,./ - 0f, -the RF transceiver front ends 34 of the RF
el enent 28%%@“ a[ﬁ%?‘r?][sl(ge?ivtégé“’tgoorrr%'ﬁtﬁ‘ﬁ%%te the allocation message to the

nobi | e station t@0#NfDigMmbbie: kil B4 Sthatd BOwafo LREuR! I0GALAE trah 8B @S .
[0040] The receive chain portion of the nobile station 14 is shown in
Figure | td" fhglengat & plesihead slsaieayotisnd 6 radie psatped suck 76f Thh & Fridtagnt k
station. Thg.[.8&€l . g% L...pordiion at es..anal ogous. to, but.reverse
Co that of TGS MEGEA ke PR R A0 3 ERR SERES T AR I o6t L he
net wor k st ateirgropefddeddt]diffrentmbiidrerGfuatdi@n 14 is here shown to include an

ant enna transdugﬁé@%z}%}w a‘fr’f]tHEF el enent 66, a baseband el enent 68, and a
radi o protocol . Hgt1om) laghades @ pRE-¢ae radiplrasoaree spngpl logic
transcei vere|dhQits endso i Mbddjdbld BN QNe R Rh I A0RES! R&l ng
operabl e at different %ar rier f“r elqqun%S&rﬁrgggéTér[;ﬁre}Rn%%??@ 7\853;31%?[}1%%4

i ncl udes a detgictor 82 and hepnirdthr 84r Ghowadie reomtce abntraddogc ckheneitcodledadtso of

an enbodi nt. pf the..present invention. The el enent, 78 includes a_ detector
82 and a conttBredehay; t°-7‘ﬁ%f%€ﬂ?f8“}¢@§%%ger&m gl PB ey ob it Ypand

coupl ed, aBs, loahsbasdebnl dl@nalto, adPtottheRFAHNS N R THRRPLa Bl AGHe RB@Inent by
indicated by way of the lines 86 and 88, to the baseband el enment 92, and

to the RF tfaxmddles bass % ont ends of the RF el ement by way of the lines 94.
[0043] The_ et ogk ety 12 OBRLL 83, Sl LS5 BT BRRRRRET

the network statio statro &l ement .
The det ect oetwoopemades the nesileastkion ahdiegckeAhaiheed® ¢Bmbtie Bild REREdoNn
nmessage, or otherw se operates to identify the comunication resources to

be al I ocat 8R°THGP 14 ReaCh i Catans Bfthe Hlocagemmessage, or otherwise operates to

identify the communication resources to be allocated for the communication of the data,
thereby to provide notification to the mobile station of the allocated resources. Detections
made by the detector are provided to the controller. The controller operates to control
operation of the mobile station so that the mobile station receives, and operates upon, data
that is communicated during a communication session. The controller, 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 ilfustrates a representation, shown generalty 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 [-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



thereby to provide notification to the nobile station of the allocated
resources. Detections nade by the detector are provided to the controller.
The controller operates to control operation of the nobile station so that
the nobile station receives, and operates upon, data that is comunicated
during a communi cati on session. The controller, for instance, controls
operation of various elenents of the nobile station to ensure that the

el enents are operable at the proper tinmes to receive the data comruni cat ed
upon t he dir¢freseattion ghows ®logica] 004¢heiFi guowcallddatisit isahade durtigprasesibat i on,
shown ener I at. 10 0 ictoriall manner by which the
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plurality na,t ed as RF chann 1-8. Channel
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di fferent ofiés lafeth riganni & sthet ehemipihiyetiodsicabaMeihsr éxc?‘npl[u@ode] Mappi ng,
i ndi cat ed g% the arrow 118, is perforned to create, first, ‘an"8x matrix

122 shown Shbedigcpisg pifieistypes Hfamatr 16&%’“’%1”69@1)“3 efc mem@nrne@ te&ent awiabix ofThe
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made during a tinme slot upon a carrief an
i s made du@xmrgalaﬂy@xempleespondl ng time slot. Afirst sub-matrix 124 is al so

shown in the flg)‘tibgke) E formed of rows and colums that include a
logical "I" val Irfe aH%& Piexsage gendatnl s e Od tFheviysrideare § inf a

mani pul at egkofmfed withf Qéx@%ﬂil&t&}’bybﬁ%a’mﬁw \%nw&hﬁ§@ﬂh§§0fatﬁc%atﬁfm t of matrix

mani pul ation of the larger matTix 122. er exenplary allocations and
ot her exerfﬁpféﬁs‘iﬂta@mldlmﬁls Vabltcherpcmp[hﬁsa(ﬁn‘eld;rhenelfkldrma p]f laatloasioar e

f or med t f f Ti | ots. and RF
Channel r diundans 4T gtafled ob e Fato L GeRprapy et lioo 6] The

al | ocat i onulisesisagecgensbatd ot BY eBwEk tahaw tnermEﬂanét@u&) nb8fiePheVi ded
with, here indicated b%/cthe arrow 128, with the values of the matri x

r epr esent AR P RfdRe roreurgapilesation. popul ate a field, here field 132, of

an allocation : | _ ra ed cation Jressage
generation el e nt?]ai%%gljnggi &};@Jﬂi(gn, RS IR G e or& cong}ruc?s a message

containing a radio resource assigniment matrix formed of RF channels or mobile
allocation index offsets (MAIOs) together with downlink received time slots for each
TDMA frame during which data is to be communicated.

[0043] 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 ficld 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 another
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.



al | ocati on nessage, once sent by the network station to the nobile station,
notifies the nobile station of the resource allocation. [0047] In general
operation, therefore, the network constructs a nessage containing a radio
resource assignnment matrix formed of RF channels or nobile allocation

i ndex offsets (MAIOs) together with downlink received time slots for each
TDVA frame during which data is to be cokrunicated. [0048] In a further

i npl enentation, the allocation nessage formatted by the nessage generation
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such as th y L h 136 and an indication of
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af orenenti oned op, erat| ng fi ca ion. [0049] The indication of the
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of franes gétwoﬂgstmlgh t he resource allocation assignment renmains valid.

13 [0050] Referring back again to Figure 1, the radio resource control
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time slot reconfigure message to inform the mobile station that its previously assigned
radio resource assignment shall 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 atlocation 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



recei ves updated all ocation information, forns matrix representations
thereof, and provides the matrix representations of the updated, or new,
allocation to the allocation nessage generation elenent. [0052] The
allocation, i.e., assignnent, nessage is sent, for instance, in a packet
time slot reconfigure nessage to informthe nobile station that its
previously assigned radio resource assiéﬁnent shall expire and to use a
new y-generated, or updated allocation. In an alternate enbodinent, a
speci fi cal IC;?“B’é‘ﬁlis%ﬁhﬁ’étf‘é“@”?‘éa@@i»@@ﬂerﬁhc affpelition eatshags 1$r§5$ag@1ut1scc1§enﬁo on the
packet ass C n
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pur suant t communi cation of data. [0054] First, and as indicated by the
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al | ocat i on dicteth ORI 1’fﬂ'fﬁrtf’}&mBét@@flie%?_n&%&“érﬁieco%l1 g@&d&%f@ made across
a plurality of radio carriers. [0 hen as I ndicated by the bl ock

164, an al heewmiletenmessesage QCRI@MQC*@IEEB@Y tHheeralt e, o dessage thaicl udes

the matri x t iLon of communi cati on resource allocation. The
aIIocatlona(%g@@zgde MﬁEFKS%%oﬁﬁﬁﬁPcatlon to provide the notification of the
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dat a. [OOSHJ Thereafter, and as indicated by the block 1 the allocation
message i sTAESMRRFESEHEEN Yeompetsttengemresrliogatins imadetth eomamiatestat i on
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168, the allocation nessage IS station to control
operation MhﬂmbmiobmbsmmnanQUbhemmoﬂnmnlcatlon of the data thereto. Bl ock
172 further indhﬁggf%hthe %ratlon and communi cation of an

e 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.



acknow edgnent nessage acknow edgi ng, by the renote station, the delivery
of the acknow edgnent nessage thereto. [0057] Thereby, through

transm ssion of an allocation nessage that includes a matrix
representation of conmunication resource allocations nade to comuni cate
data, the comunication stations that are parties to a conmuni cation
session are notified of the allocation!sf the communication resources.

[ 0058] The Frevious descriptions are of preferred exanples for inplenenting
the inventi®RS and the scope of the invention should not necessarily be
limted by this; desgfj.phi oF ape: -af .- - P A nt i i s defined
by the follomﬁna cIa%E%Q&%gﬂnéﬁgﬁgéﬁﬂgﬁ%gggbdﬁ&gxﬁgﬁ&%F%gﬁggﬁgﬂﬁbtification
of a commuailocatidropursiesotor @enmanhikbaeat ¢ faktgpacres antlutbtyad Ry nidiatiequenof, dat a
across a pLupathY ?f Rﬁ, raquﬁ freqwﬁgc%, carriers and a frame having a
plurality SfF¢F AR &8P Naxlied! RiBIFAPAR USME iRy Pl AP UHEtRRSE B pr esent er
adapted at |east to J@aeIVepRRcliBddaplel A0t b R&cive QATEMES R Sihd esour ce
all ocation nmade for the communication of the data, said matrix representer
conf i gur edronenpuedtenreutiodipcatimpphdyiootha dvenvenmalnincdthomts, esdunggx

al | ocati on., 1. ~to forma . matrix representation of the
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val ues i ndilleaitiongndheihRer, @ Hes auaax irSreddEod Uf iRGoMNGHERSRARURG ti me
sl ot and frequency; and a nessage_generator adapted to receive the matrix

r epr esent PEHGHOVREN clpmmitededing lqziebuyrlves wdicodng wopthpaaeseyrea i d
matri X repy - I S . kgured to generate an
a||ocatioﬁﬁﬁgggggéafﬁg?q?ﬁ@ﬁ§§g§°%%gaﬁ%ggﬁﬁnggﬁﬂes of the matrix
representati on of themcoapugireatidoniapedonraeivalthosatrixapp@strostntdifehe
plurality of RE carriers and the plurality of tinme slots, the allocation
nessage f&™EY PBAFTOBITCt OC%FEVB' DRRIGEEITR CRIS B of Y HESEERuNi cati on
resource glhae@t bOHN REESHA ek ANR10cERMMIRLGEL D RludtD G cd88iRal VAlucd BE
apparatus of claim| wherein the matrix represSentation forned by said
matri x rephegerixgrpicgeation ddhe toramahisatien fescats alhssatbn ecroks thaghoalsgefi er

of the plgﬁaéitg of , «radio,.carriers, acr,os i ch the comunication yesource

! “carriers and theplurality of timie slof catloce cssdge t ’

al | ocationg &ia mia%_ P Y 5 0%, [hc a?iocd ion message tor communication to
provide the notification of the communication resource allocation pursuant to the

communication of the data.

2. The apparatus of claim 1 wherein the matrix representation formed by said
matrix representer identifies time slot allocations of each radio carrier of the plurality of

radio carriers across which the communication resource allocations are made.

3. The apparatus of claim | wherein the message generator is further
configured to identify in the allocation message starting indicia at which the

communication resource allocation commences.

4. The apparatus of claim 1 wherein the message generator is further
configured to identify in the allocation message duration indicia identifying a duration

period of the communication resource allocation.

5. The apparatus of claim | wherein the message generator is further

configured to identify in the allocation message a starting time identifying a time at



3. The apparatus of claim| wherein the nessage generator is further
configured to identify in the allocation nessage starting indicia at which
the comunication resource allocation conmences. 4. The apparatus of claim
| wherein the nmessage generator is further configured to identify in the
al l ocati on nmessage duration indicia identifying a duration period of the
communi cation resource allocation. 5. The apparatus of claiml| wherein the
nmessage generator is further configured to identify in the allocation
nmessage a starting tinme identifying a tine at 16 which the conmmrunication
resour ce alvhizbald amBOINERIDEesoutcdallstdbh tAGnbadE, hdakinfiiad iiauitdeins of
anot her event. 6. The apparatus of claim| wherein said nessage generator

i s further “BdAFIGHICEEY4 generate a resource allocation term nation
nessage that identifies termnation of the conmunication resource
allocation. 7. The apparatus of claim|l wherein said nessage generator is
further configtred ths apemenatéclaim éathcodatdidmemags ggerddias furthet udes a
nmatrix re tation of a comrunication resource reallocation, the

real | ocat P%)ﬁﬁgglggg%%m%arte‘ EHANINF e gon ttegnlilﬁlﬂ%WHSéag?ofﬁ?tf‘ﬁ% Idn of the
comuni catfeonina@soefithecorealmhionain resdurdd.alid@igoappar atus of claim 7 further
conprising an acknow edgnent detector configured to detect acknow edgnent
of successful conmunication of the reallocation nessage. 9. The apparatus
of claiml wherein said nessage generator generates the allocation nessage
at selected intervals. 10. Apparatus for a conmunication station operable
pursuant to cohmunildetapparaos ofiedtian i whercoonilinicagd gmesehénturthbat  provi des

for nobil Lacat i A ffset and a fr having a plurality of tine
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al | ocat i oromessageiodedsbwrer eshilbeatiohehe eanvamibs atcs@pe Sdrabivdunidabien &l | ocati on
message incluﬁiqﬁga Fatr} representation of g communi cati on resource

al | ocati o' ¥He" F?‘%“?éﬁ?é@ RHEAERT FeRededtocaii rect mapping  of the
comuni cation resource allocation across the plurality of nobile allocation

i ndex
8. The apparatus of claim 7 further comprising an acknowledgment detector

configured to detect acknowledgment of successful communication of the reallocation

message.

9. The apparatus of claim | wherein said message generator generates the

allocation message at selected intervals.

10. Apparatus for a communication station operable pursuant to
communication of data in a communication scheme that provides for mobile allocation
index offset and a frame having a plurality of time slots, said apparatus comprising:

a detector configured to detect an allocation message delivered to the
communication station, the allocation message including a matrix representation of a
communication resource allocation, the matrix representation formed of a direct mapping
of the communication resource allocation across the plurality of mobile allocation-index
offsets and the plurality of time slots and formed of rows and columns including logical
values indicating whether a resource is made during a corresponding mobile allocation

index offset and time slot; and



offsets and the plurality of time slots and forned of rows and col unms
i ncluding | ogical values indicating whether a resource is made during a
correspondi ng nobile allocation index offset and tinme slot; and 17 a
controll er adapted to receive an indication of detection made by said
detector, said controller configured to control operation of the
comuni cation station responsive to defgections made by said detector. 11.
The apparatus of claim 10 further conprising an acknow edgnent generator
adapted to receive indication of delivery of the allocation nessage, said
acknow edgnent gener @t@ftrcﬂl@fﬁda?ﬂéﬂW[‘&&V@@tﬂﬁl@%ﬁﬁmﬁ&’(fb@&ﬂ@:‘{"hﬁgcg Blig t hat
acknow edges delivery of the allocation nessage. 12. A nethod Tor providing
notificati gﬁ [CHPL: 4216 6RRMICE eanliBHIod de srirtvb opaptisictthorprpunaieation stagion
comuni cat Q m%fch@H@tc&ﬁﬁQ%ﬁd@b?%zﬂ{ia!:tt&X of RF, radio frequency, carriers
and a frame having a pluralit time sﬁots sai d net hod conprising the
operations of: formng, by dlrect napplng a matri x representation of the
conmuni cat i on [esource al E 28 t .has rows and qu S i ncl udi ng
8’11111
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al l ocation nadeggcross a plurality of radio carriers; and generating an

al | ocat i on®ffBe¥ %‘HF‘H&C“‘r"ﬁ‘é’f ERIEEUFHEO pensraian gekngeledgmentibat mat ri x

' epr esent aid B RiigdRIICGTBE HGRbLABL hsouEce al location across i he
plurality of RF carrierS and the p ural 'ty of tinme slots, the allocation

nmessage for communication to prOV|de the notification of the conmunication
resource allocatjon p ation of he data. 13. The
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operation @kxmuuapu&meMMDmgmsmakhmm1@Mﬁ&u&ﬂﬁsh@h&ﬁﬁy@@ﬂmyﬂﬂﬁﬁ&uﬁmn@ﬁ t he
data thereto t.hod of clajm12 further conprising the operation
of acknow @Hb‘irﬁ%“drae gPptagre t‘HE‘ raljly 8%%1‘?? SRtneed mgthogd compEsipg i vi ng
station. Idperalions dthe nmethod of claim 12 wherein the matrix representation

of the
forming, by direct mapping, a matrix representation of the communication

resource allocation that has rows and columns including logical values indicating whether
a resource is made during a corresponding time slot and frequency, the communication
resource allocation made across a plurality of radio carriers; and

generating an allocation message that includes the logical values of the
malrix representation of the communication resource allocation across the plurality of RF
carriers and the plurality of time slots, the allocation message for communication to
provide the notification of the communication resource allocation pursuant to the

communication of the data.

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.



conmmuni cation resource allocation is fornmed during said operation of
formng responsive to an indication of the comunication resource
al l ocati on nmade for the comunication of the data. 16. The nethod of claim
12 wherein the allocation nessage forned during said operation of formng
further identifies a starting indicia at which the comunication resource
al l ocation comrences. 17. The nethod of gl aim12 wherein the allocation
nmessage forned during said operation o% formng further identifies a
duration period of the conmunication resource allocation. 18. The net hod
of claim 12 wherein the allocation nessage fornmed during said operation of
formng further 'denihfie@ g starting tinme that identifies a tine at which
10 P?

the comuni cati on r e$Buf€ de | oihesnBnEey s EREsQniAg e i me
i dentifiedcomniugichBon REouBALHREHIRYEMrmed during said operation of forming responsive
to an mdication of the 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 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 communication

resource aflocation.

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 communication resource allocation commences, the starting time identified in terms

of another event.



