1 METHOD AND APPARATUS FOR COVMUNI CATI NG DATA UPON MULTI PLE RADI O CARRI ERS
[ 0001] The present invention relates generally to the comuni cation of data
pursuant to a hi gh-speed data comruni cation service, such as an Enhanced
Data for @ obal Evolution (EDGE) communication service. Mre particularly,
the present invention relates to apparatus, and an associated nethod, that
al |l ocates communi cation resources according to a Mbile Allocation |Index

O fset scheme and that provides for the comruni cati on of data by way of
the all ocated comuni cati on resources. Background of the Invention [0002]
H gh- speed data serWEEIOR ANDh PRARANEUS FOR (G0 M3 UDY CAsBING DrdbA o

comuni cati on systens. AdvandBOBhVHILFIRIGMRADIACAORRIERENOI 0gi es have
permtted the devel opnment and depl oynent of radi o comruni cati on systens
that permt the conmunication of data at high comuni cation throughput
rates. And, wi t[ooocrﬁrrrhewegbnaﬂl\raﬁkﬁﬁ%rh&és %eﬂcx%ﬁwme%@fﬂnﬂfhléaﬁ%ﬁ%?h&g' es,
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comuni cations) has. achi eved significant |evels of ~depl oynent and usage.
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t hose achi evatsbauries. it s predecessor GPRS system [0003] Wil e EDCGE- based
comuni cations pernmt data to be communicated at substantially higher data
rates than its GPRS predecessor, data services are beconing, and
anticipated to becone even mrefﬁ&#g%%lﬁlb%@ﬁﬁ{/é%io There is a continuing
need to find ways yet further t oughput capabilities
of EDGE- based {@é%}uﬂﬂl@}asp@dsiata@ef\amslam atceaasmgrmmemyre@bmgio@aetdi@n of

i ncreasi ngl i.nt.ensive
gy C%%l%umcatlon systéms. Advancements in communication technologies have

permitted the development and deployment of radio communication systems that
permit the communication of data at high communication throughput rates. And, with
continued advancements in communication technologies, improvements to such
systems permit the throughput rates to be yet further increased. Various high-speed
data services, and their associated mechanisms of implementation, are undergoing
development, standardization, and implementation. An exemplary data
communication service, referred to as GPRS (General Packet Radio Service) for GSM
(Global System for Mobile communications) has achieved significant levels of
deployment and usage. An extension to the general GPRS communication scheme,
EDGE (Enhanced Data for Global Evolution) is presently undergoing deployment.
Data throughput rates achievable in an EDGE-capable system are significantly higher
than those achievable in its predecessor GPRS system.

[0003] While EDGE-based communications permit data to be communicated at
substantially higher data rates than its GPRS predecessor, data services are becoming,
and anticipated to become even more so, data-intensive. There is a continuing need to
find ways yet further to increase the data throughput capabilities of EDGE-based

communications to facilitate the speedy communication of increasingly data-intensive



2 data communication services that are to be inplenented in an EDGE- based,
or other high-speed, data conmmuni cation system [0004] Existing EDGE
standard pronul gati ons define, anobngst othgr things, the channel structure
used pursuant to EDGE-based conmuni cations. Channels are defined upon
multiple carriers. But, due to various requirenents, effectuation of a
singl e communi cation service using conmuni cati on resources upon nultiple
carriers is presently unavailable due to constraints in the standard
promul gation. [0005] If a manner could be provided in a _high-speed data
radi o cormmuni EaiRiceRIMuENiamseryicas that aie torbe emplemiented ympn E&C%-based, or other
ot Car NIl OIBLARLLONT LG RSLLGEM 2 Commnl cat | on ser vi ce.

i ncreased data oudghput rates an ectral utilization would be
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pursuant to operation of an enb t o e present 1 nvention. 0009]
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Detail ed Descrugtlon [000111 The present invention, accordingly,

advant ageous|§€ P@Q}p@éﬁlafaiﬁgh}eatp @perate in a manner that permits communications to be

carried out using the time-slot/carrier combinations, once made available.
[0006] 1tis in light of this background information that the significant

improvements of the present invention have evolved.



and an associ ated nethod, that facilitates conmunication of data pursuant
to a high- speed data comruni cati on service, such as an Enhanced Data for
G obal Evolution (EDGE) contmunication seryice or other comrunication
systemoptionally utilizing frequency hopping. [00012] Through operation
of an enbodi nent of the present invention, a manner is provided by which
to all ocate conmuni cation resources across a plurality of radio carriers
howsoever |ogically defined pursuant to a Mobile Allocation Index Ofset
(MALO schene. The MAIOis an offset value to the actual Radio Frequency

(RF) to inplenent frequency h&uiefitgscription of theditamingsogi cal |y as an RF
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requi renments needed to, or otherw se requested to, be provided pursuant to
comuni cate data to perform a conmunication service during a comrunication
session. The anal yzer determ nes, f;ﬂrt {'!gggance't.ot he nunber of time slots
that are needed to be allocated t ion session to permt the
data to be coffiiifdthegrdrettigemtidnseicorfing 9 avhitaadoudly prbatiéitparating

det er mi nati ons ,made by he anal yzer are made, for instance, on a
frame- by-fr arPéldlﬁ’é?sgisgo,CI%‘ methgAnthn f@eilitases communication of data pursuant to a high-

speed data communication service, such as an Enhanced Data for Global Evolution

(EDGE) communication service or other communication system optionally utilizing
frequency hoiﬁping.

[00012] Through operation of an embodiment of the present invention, a manner is
provided by which to allocate communication resources across a plurality of radio
carriers howsoever logically defined pursuant to a Mobile Allocation Index Offset
(MAIOQ) scheme. The MAIO is an offset value to the actual Radio Frequency (RF) to
implement frequency hopping, but is treated logically as an RF carrier itself. The
likelihood of time slots being available for allocation across a plurality of carriers is
greater than the likelihood of time slots being available for allocation on a single
carrier, a limitation of existing allocation schemes.

[00013] By allocating communication resources across a plurality of index offsets,
an increased likelihood that a contiguous series, such as a block, of time slots can be
allocated for the performance of a data communication service during a
communication session. When a contiguous sequence of time slots is available within
a frame, the data is able to be communicated more quickly than when only making

use of communication resources upon a single carrier for data communications during



session basis, or upon another basis, all in a manner that permts dynamc
resource allocation. [00015] In another aspect of the present invention,
the network part also includes a resourcetallocator that allocates
resources to permt the communication of the data during a comrunication
session to effectuate the comunication service. The resource allocations
are nmade, e.g., responsive to analysis of the comrunication requirenents.
The resource allocations are made across a plurality of MAIGs (Mobile

Al l ocation | ndex CIfsets%ﬁhomsoev r defined. When particular tinme slots are
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to be
during a communication session to effectuate the communication service. The

resource allocations are made, e.g., responsive to analysis of the communication
requirements. The resource allocations are made across a plurality of MAIOs (Mobile
Allocation Index Offsets) howsoever defined. When particular time slots are
available on different index offsets or RF frequencies, allocations are made to
communicate data pursuant to the communication session within the time slots of the
different index offsets or RF frequencies. More generally, resources allocated by the
resource allocator are not limited to selection of time slots on a single mobile
allocation index offset or RF frequency but rather are allocated, when available, upon
any index offset or frequency that the communication stations, parties to a
communication session, are capable of operation.

[00016] In another aspect of the present invention, a message generator at the
network part generates an allocation message that includes values identifying the
communication resources allocated to communicate the data pursuant to effectuation
of the communication service during a communication session. The allocation
message is sent by the network part to a mobile station that is a party to the

communication session pursuant to which data is to be communicated. If more than



comuni cated and a single, w deband radio frequency transmtter to which
the single signal is applied. The transmtter transmts the signal formng
the data on nultiple carriers, in accordance with the resource allocation.
I n anot her aspect of the present invention, the nobile station includes a
wi deband radi o frequency (RF) transceiver having a receive part capabl e of
recei ving data communi cated thereto on a plurality of carriers. That is to
say, the w deband RF transceiver provides for nulti-carrier reception.

Data streams ¢ nj cated .upon separate carriers . are, for_instance,
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comuni cat ed pursuant to performance of the conmunication session. The
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utilizing separate antennas connected to the wideband RF transceiver and, e.g.,

receiving data sent upon the same carrier at the separate, spaced-apart antennas.

{00018] The mobile station includes a detector that detects the allocation message,
once broadcast by the network part to the mobile station. The detector ascertains the
values of the allocation message thereby to identify the allocated resources.

[00019] The mobile station also includes a controller that controls operation of the
mobile station in response to the communication resources detected by the detector to
be used pursuant to the communication of the data. The controller, amongst other
things, controls operations of wideband radio frequency receiver element, thereby to
provide intelligent control over reception of data that is communicated between the
network and the mobile station.

[00020] Communication resources are allocated in a manner that facilitates
improved data throughput rates of the data that is communicated pursuant to
performance of the communication session. The allocation is made to maximize the
sum of time slots allocated for the communication session within the constraints of

the capabilities of the communication stations that are parties to the communication



comuni cated by the first comruni cation station. The anal yzer is configured
to analyze conmunication requirenments required for the comuni cation of
the data. A resource allocator is adapted to receive an indication of the
anal ysis made by the analyzer. The resource allocator is configured to

al l ocate resources across a plurality of nobile allocation index offsets
or frequencies for comrunication of the data. A w deband radi o frequency
element is adapted to receive an indication of allocation nmade by the
resource allocator. The, wi deband ra @: frequency el ement conflgsred to
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reference is first made Figure 1 ustrates a conmuni cati on
system showwigened a&duy ﬁ@tiuqmy elinecnt Somtapiteil ¢<atacawe31;asmcbnatlo$1 ctfplépaﬂ:oioa
sen ti.on
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Evol ution) data services. Wiile the foll ow ng description shall describe
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anal ogousl y apdta.cablelebamdohabierfrdgupes, @émenet is adapted to detect data
communicated to the communication station across a plurality of carriers. A detector
is configured to detect an allocation message delivered to the radio frequency element
of the communication station. The allocation message identifies communication
resources allocated to the communication station pursuant to the communication of
the data. The resources that are allocated are allocated across a plurality of mobile
allocation index offsets or carrier frequencies, e.g., radio carriers howsocver logically
defined. A controller is adapted to receive an indication of detections made by the
detector. The controller is configured to control operation of the radio frequency
element responsive to the detections.

f00023] With these and other aspects in mind, therefore, reference is first made to

Figure 1 that illustrates a communication system, shown generally at 10. The
communication systerm is operable pursuant to an embodiment of the present
invention. In the exemplary implementation, the communication system 10 forms a
radio data communication system that provides for EDGE (Enhanced Data for Global
Evolution) data services. While the following description shall describe excmplary

operation of the communication system in terms of its exemplary implementation to



communi cati on systens, e.g., operable pursuant to operating specifications
that define other types of comrunication systens. Accordingly, the
description of operation of the communicdtion system 10 is for proposes of
expl anation only and not of Ilimtation. [00024] In the illustration of
Figure 1, the conmmunication systemincludes a set of conmunication
stations, conmunication stations 12 and 14. Here, the comunication
station 12 is representative of elenents of a network part of the

comuni cati on_system hal] be referred to, at tines, as a network
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delivery to the nobile station 14. Operation of the conmmunication systemto

communi cat e dEUEUPR an uplink direction can be anal ogously described. A
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14 and the c8?r‘i’?ﬂﬁ’inb°§§f"6ﬁta§?%§1£Weﬁ?s?ntf%wgiﬁenﬁfﬁs8 %ﬁ*}rb tE?/stem
operates in genafudlcafionbRidth bid Whdlod R SRGE! ERRS LM dFohanars Data for
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be al | ocat edcgmmanication service, i.e., EDGE data communicated by the network station 12 for
delivery to the mobile station [4. Operation of the communication system to
communicate data in an uplink direction can be analogously described. A
communication station 14’ is also shown in the figure. The communication station
14’ is representative of the multi-access nature of the communication system. During
exemplary operation, separate EDGE communication services are effectual with both
the communication station 14 and the communication station 14°.

[00025] The communication system operates in general conformity with the

EDGE/GPRS/GSM (Enhanced Data for Global Evolution/General Packet Radio
Service/Global System for Mobile communications) operating specifications,
particularly with respect to the EDGE channel structure defined therein. The EDGE
channe] structure defines a TDMA (Time Division Multiple Access) scheme
mcluding frames that comprise cight time slots. A maximum transmission rate of
59.2 kb/s per time slot is permitted. When a communication service is to be
effectuated, communication resources, i.e., time slots within frames defined upon a
carrier available for communication, are allocated for the communication of the

EDGE data thereon. Theoretically, all eight time slots of a frame can be allocated to a



8 single comuni cation session, thereby permtting a maxi numtransm ssion
rate of 473.6 kb/s (8*59.2 kb/s = 473.6 kb/s). However, in actual

practice, allocation of such a |large numger of tinme slots on a single
carrier, or, nore generally, a single nobile allocation index offset or
frequency is unachi evable. O her operating requirenents of the

EDCGE/ GPRS/ GSM system necessitate that a nobile station make vari ous

measur enents, such as neasurenents that are required to be taken on signals

broadcast in adjacent cells, i.e cel]l s adjacent to the active cell
whi ch t he nobi't “C%?%WPGﬁWWb“bﬁgﬁﬂP@ﬁ%HPU?H ”@d@?ﬁﬂﬁﬁ@’%ﬁEEFFWEHF‘dH‘ TS

45.008 [5] ang3 kS #3903 YbA - 4736\@%?%) BH%R%@!,J th 20 deklie aﬁ@éatu%h%fgucht hese

measur enent s. Addltlonally, due t multi-access nature of
communi cat i o Isggf;tlmmbecofmmunBl@ammmsxsgire\uanes, othoiohe glareeell yamshnt,ieahcbbltﬁ

servi ces, are erfor er conmmuni cat.i on St 1 on sets tion
For communt cdl PeiePdaBt Ehst i 4-EEhE ol PaRIa | Spearr o aote el
slots that ang b@(ﬁﬂ/@ﬁh@ﬁmm Hsed Reatied tha a%&ﬁrcts%;o% AakeONId04 cat i on
service. If, for instance, thére 1is a sixty percent probability of

avai | abil i ty nyFasyreBicA) wichjapmegsusemps tized sragiepeined, totbsdakestantsignaical
probabi i ty %t'oa% étix?@c‘}!}&'ﬂ?ge%h“ (e edls%%_irgacglﬂt Bachve et f’nr\%vhelrﬁ],g Bleel

available is cent pro 'ty of elg con |guous

time slots OIStaﬂoBhS’l@J.‘:ﬁIOH@&r ThebpaeiingsR¢Hichadl, U NPE 159 aldd §8 4se00021M2], Even
putting aside the Ilnltatlons due to the need of a nobile station to nake
measur enent s ANEEBeSPesity and defingrcerain of tgsg measyerentsh ddditiarally ety fice,

conti guous t i (B skQlss niRk & tf?f"ccﬂ}{ﬁ’{uhﬁ:g i6n Yhtén SoRBhGiGRT 's@rrvxceg Kath data

al l ocation pursuant to a single comunicatlon service. 'e conhti guous
time slots an@trsfﬁmcrm avqmctfabh@:l h))notdlbhennmanbmtmastatlcear@ts tConddtgion
particularly._i ased SY, St. ting time slots i fferent
P b oher i o BT e e RS Ty Bbe i RE My Bletni@ieR The BBl iEnc  on
stations 12 apfdiabik @R dilvestd Q)r@fclcmaté’ L85 888nceGonagvias eiff R MeRE, there
functional elenments, inplenentable in any desired manner. Addltlonally,

whil e the futct$isivalcresnepishebslinef ervem&slstsmfwmgigém@esﬁot fotrassigpmpst, dhg

| ocati ons at f
evaaml ot e SR DI RLETRL ol OIS BREth PR Rl PRIl 5 |
not be posi bhlgriedl pdrcentsiangltie m&jsiblﬁty oﬂ @glﬁtdoﬁﬂgucﬁls Gime sidts danhasgle

transcei ver station of the network part. Rather, the elenents of the
net wor k st at FBHE lpqﬁng)ﬁ‘éaqahl& e dt§ pprccd}te Even putting aside the limitations due to

the need of a mobile station to make measurements, there is a statistically small
likelihood that multiple, contiguous time slots would be available on a single carrier
for allocation pursuant to a single communication service. While contiguous time
slots are sometimes available on other radio carriers, to date, particularly in an EDGE-
based system, allocating time slots on different radio carriers is not permitted.

[00026] The elements of the communication stations 12 and 14 are functionally
represented and are formed of functional elements, implementable in any desired
manner. Additionally, while the functional elements are represented together, the
physical locations at which the elements are formed need not be in common. For
example, the elements shown to form portions of the network station 12 need not be
positioned at a single physical location, e.g., at a base transceiver station of the
network part. Rather, the clements of the network station, in one implementation, are
distributed amongst more than one location, such as at the base transceiver station and
at a base station controller. The network station includes a radio protocol stack 18 to

which user application data is applied by way of the line 22. The usger application



di stributed anongst nore than one |ocation, such as at the base transceiver
station and at a base station controller. The network station includes a
radi o protocol stack 18 to which user application data is applied by way
of the line 22. The user application 9 data is for conmunication to one or
nore nobile stations pursuant to one or nore EDGE conmunicati on sessions.
The radi o protocol stack includes various logical layers including a radio
resource nmanagenent (RRM |ayer. [00027] The network station further

i ncludes a baseband el enent 24 to which data_ is provided, here represented
by way of thé lafy 15 by pmMHet AL BARAT @Péfn’ﬁﬁ?ll‘b%?f#%‘ﬁd%lrb%%tp&% OpE¥EDand

operations i nghyg 'CBHH%%%HQP ges@fo?a? ezg% %i%@h&?@b%ﬁfﬂf gs Gﬂ’ el YIC(CﬁOdI ng.

[ 00028] The network part also 1nc eq ency)
transceiver floen inehdii2s: tadiovksecaategemeapfl R Meidl 1dygr.t he baseband el ement

24. The trans r erates to t sm t lt]ple, nt| ous ra
frequency chaﬁﬁgbzﬁ Eggvgppgﬁﬁﬁﬁﬁh&gﬂgﬁWﬁh@yb%bgﬁgﬁﬁﬁgﬁﬁﬁ W@éhgﬁaone
or nore ant emg ol RASKE RipesciBd b Ry WrRDRNL zaatme%agébah@%lesﬂe%ﬁ&edrm%r
permts its operation to send data upon different radio frequencies or

mobi | e al | ocagtiows haselued obpbvss inplud mgarsetiand gnocessitg diodehitionf andédhaprdsent
i nventi on. [0q929] Pursuant to an enbodi nent of the present invention, the
communi cati on C§tation 12 further includes a multi-carrier radio resource

control |ogic [ebemrrrhél&twomle&immudégalusdaiana@@s(&adlumt;u@m@] l'y coupl ed
to the radio protocol stack 18, represented by way of the lines 44 and 46,

to the baseb4RBSCEIVERERRt oWl 28Hervhich dyp issamlied bwhquewdtql@nw RésTA8 and to
the radio el ﬁ?ﬁ&%lv%?’o g}gﬂfegtc{]ﬁﬁ{esﬁg {?x%hé%on ng?éadﬂ@ﬁeéﬁéﬁ?? rca%mneisn t he

exenpl ary inp ement at | 2°1S 0 resource
nmanagenent | ogieated fimyea singROG3&and kignaibhit wayg af onesr maei antanas aunsieicasnt r ol

| ogi ¢ el enent i ng¢l ud an anal r 54, a resqurce allocator and an
o Pocati om g ABe Ve and p At 1R ey ERTBAR PetasRg S8 ST Ene of
the data thayifiedtQadl§ feqIAEHsCRLRMIRMIbER AGLIR! KrRA! bulsQarit 1o BPDI | €
station pursuant to effectuation of a communi cation séervice durlng a

communi cat i opmbedigicohof thagrésaatiivegntion. of the characteristic conprises, for

I nstance, [00029] Pursuant to an embodiment of the present invention, the communication

station 12 further includes a multi-carrier radio resource control logic element 42.
The element 42 is at least functionally coupled to the radio protocol stack 18,
represented by way of the lines 44 and 46, to the bascband clement 24, here
represented by way of the lines 48 and to the radio element 28, here represented by
way of the lines 52. In the exemplary implementation, the element 42 is embodied at
a radio resource management logical layer.

[00030] The multi-carrier radio resource control logic element includes an analyzer
54, aresource allocator 56, and an allocation message generator 58. The analyzer 54
recerves indications of the data that is to be communicated by the network part to a
mobile station pursuant to effectuation of a communication service during a
communication session. The indication of the characteristic comprises, for instance,
the amount of data that is to be communicated, or some type of indicia that through
analysis by the analyzer permits the communication requirements to communicate the
data to be analyzed. Indications of the analysis performed by the analyzer are
provided to the resource allocator. The resource allocator allocates resources based
upon the analysis made by the analyzer together with indications of data scheduling

information. The communication resource allocations are made across a plurality of



the anmount of data that is to be comruni cated, or sone type of indicia that
through analysis by the anal yzer permts the comrunication requirenents to
comuni cate the data to be anal yzed. Indi¢ations of the analysis perforned
by the analyzer are provided to the resource allocator. The resource

al l ocator allocates resources based upon the analysis nmade by the anal yzer
together with indications of data scheduling information. The

comuni cation resource allocations are made across a plurality of 10

| ogi cal | y- deflne gdlo carriers, within the operational range of the

transeei ver 28RCILE iAo S ok B 1R HioResiBH TPkl Y FEBEedEhne,
the exenpl ar Yaccbiﬂmgﬁﬂ'%%&;ll&mocﬁl&f Iﬁgcxs&%et Qé]ﬁi:r;[)l Gh e EX IRy defined | n

terms of a nobile allocation index of nation is rOV|ded for

each of the ahipbwetitdivg, a Depeidiang uup@ naﬂnhe detinghini teihd e mbbrlitiwlocanon

communi cati on itat ons that .are to art es nlc S ssion
et 07 ce
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concurrent tines. And, the nunber of radio carriers across which the

al l ocations &F#iGreaeviieh Hieglsta @@p@ﬁu@mdtasipf@@fﬁcwa@ébgmmmwuegtm seryiee,
conmmuni cat | OQheséiﬂ}c'af?&% mglﬁgl ﬁgle%Lotg %) 4 a%@ on qlffbrc PE ean[pcrts a?go Elrrgnt tu es
comruni cation stations urt e cap ab P conmuni ca t he
frequency of Arhk theadintbet af radér carifae aaifdsﬁ)%idh(lhs ali@e€ohyark fmmdreeasﬂstﬁ ce

al | ocat or are al so depeFdent upon such criteria, indications_of which are
further appl i9SeendsniyRen thesansbilibies of the copwrsation glations . Feranadiocationdat r ol

messages arebg%eﬁmwcthwmmﬁnrc%ﬁ&vgtaﬁm dh@ﬁ%%er ngﬁlﬁé’bfjﬁﬂmrﬂf?mc%hﬁ]rad' 0

protocol stack, the baseband el ement nt to contro eir
operation in at:&lnffmqmltqy thlnmlatihecmhdzro@tel adlncafons emzﬂlarbgfebe racgchylladamr

[ t t al d ovided t
Theerl ocat - HCAGRAD Rl LOG AhE AL ESRER SRR A e B ATRE Lo
al l ocati on neﬁﬁ@ggoﬁhabomﬁﬂpégguged to the RF transceivers 28 for

communi cation to the nobile station 14. Through conmmunication of the
al | ocati on med88eH 1t Gentrd aprsaigss axﬁeuqaé@fqddehfﬂlrzmong:etaﬂﬂecataw M‘cm‘élded to

[00032] The Mg rEFapp AT ulealBOfs PUALE Al NARASIARTL ROhBRAEE S (e

net wor k st abpantiorHer @nfdrhgtyrecle thealllobaion qfoedouedes Qﬁadtefb@ tn@bllldcetcﬁ.t alnion is
shown. The npbj| e
Mdication of the allocated resources is also provided to the allocation message
generator 58. The message generator generates an allocation message that is provided
to the RF transceivers 28 for communication to the mobile station 14. Through
communication of the allocation message that contains values identifying the
allocated resources, the mobile station is made aware of the allocated resources.

[00032] The mobile station includes structure analogous to structure of the network
station. Here, the receive chain portion of the mobile station is shown. The mobile
station includes an antenna transducer 64, an RF element 66, a baseband element 68,
and a radio protocol stack 74. The RF element forms a wideband RF transceiver front
end having a radio frequency of a bandwidth sufficiently wide to receive concurrently
a plurality of radio frequencies upon which data is communicated during operation of
an embodiment of the present invention.

{00033] The wideband RF transceiver provides for multi-carrier reception.

Streams of data communicated to the mobile station upon separate carriers, within the

range of operation of the RF transceiver are, e.g., independent data streams.



station includes an antenna transducer 64, an RF el enent 66, a baseband

el enrent 68, and a radio protocol stack 74. The RF elenent forns a w deband
RF transceiver front end having a radio fiequency of a bandwi dth
sufficiently wide to receive concurrently a plurality of radio frequencies
upon which data is comruni cated during operation of an enbodi nent of the
present invention. [00033] The wi deband RF transceiver provides for
multi-carrier reception. Streans of data conmunicated to the nobile
station upon s te carriers Lthin the ran of eration of the RF
transcei ver ar @%Bé\f] Fn Y %H@H\#EondIalfeaf"‘]é‘f‘?‘éé%?(ﬁfir 6{%6@’5&‘1@”‘%"88&”@

i mpl ement at | @ mdr@@&padddaipas ahfcansdue8tioRd th Hréd 8 RSENEALIVMSItP! TR ta OF

nore, spaced apart antennas, positioned to provide receiver diversity. The
data recei végreatedihesepanist aiemes sitasis sentgpon e sestcaufpoand Hie recoption

carrier and %pgw@a%gﬁ%ggggrg%ﬁ%Q%e§&g%5%%%P%ghggggs provi de for the

recei ver diversity. e nobrle”s ¢ includes a

nul ti-carrier 06005 TRsoekbiles@ood 50d ind @k @ nallgraftcr fRIPHssWRBLodt1aN
enbodi nent oE the present invention. The elenent 78 includes a detector 82

and a cont r of 9§ clgmenifipuspant foen embedibspntel thepreset inwgtien. Eheplsrent &
coupl ed, at Leasdesth e LY, ad . C y. of the
lines 86 and 88, ?oqgﬁ%kﬁgge gﬁé%gVéggﬁé“ ’,gﬁﬁﬁg%Q%ﬁiﬁggkwgé%% %iver
form ng the REmestsmenplebyatenst finctitreallyi tveth®fadid protdee] exekpy any of the

i mpl ement ati gn, e ment .78 .is nbodi ed at radi o resour ce. nmanagenent
| ayer . [0003@11&%&;3’5{2%825?&"%?&1’85%F t?i 3&2&%_@1@ I{ﬁﬁga%cpxg&‘% THHEFEE §4ge
sent by the cReNOEKwEYBF IRNideD4l NE OO Iy MbRentRiSnABE kRt #Xlsr act s
val ues contained in the allocation nessa or otherwse identifies the

. . e,
connunicatioﬁmb@ﬁéﬁﬁb%gﬁa}K@@@F@dmnuﬁnumé%b©nnunication session to

communi cate t ) tot 0 effectuation of a. connupic fion service.
Det ecti ons nazg()(g@ '?]I:}%UJC? 2%%&802 rOPe(fF%LSptP oatj?l?e& E%etaﬁof%@n rE‘fjgﬁ?ére&IeﬁtekFy @ﬁ. And,
t he contr ol | eetwopdestati@stot the aRidile elatiopeTat Hevctof etthesRifids @osthitlell @NtheSO t hat

the nobile stg#ion recei ves, and_operates upon, the comunicated data. The
control | er, $5caflpRmesage. eoeraiss idguiiss thsreonnunindiopaesasess ellevtet to of

the nobile §tabiBilniddiohydis tBQ‘Sm‘éﬁxﬁﬁ?ﬁ@ﬁm%ﬁtéJﬁ&%ﬁf@g"e?ﬁectu%ﬁoﬁ?ﬁyre that

the radio el enents are operable at t proper tine receive e data
comuni cat edcapvenniciteordidifiee.ePttections made by the detector are provided to the

controller 84. And, the controller operates to control operation of the mobile station
so that the mobile station receives, and operates upon, the communicated data. The
controller, for instance, controls operations of the various elements of the mobile
station, including the wideband RF transceiver, to ensure that the radio elements are
operable at the proper times to receive the data communicated over the different
carriers. Thereby, intelligent control is provided to the mobile station.

[00037] Figure 2 illustrates a representation, shown generally at 122, of
communication resource allocations made for the communication of data pursuant to
operation of an embodiment of the present invention. The representation illustrates
three successive TDMA frames 124, 126, and 128, each of which includes eight time
slots, numbered 0-7. Eight radio frequency carriers 132, identified as RF channels 1-8
of the inactive cell and carriers FM-1 ~ FM-MAX of an adjacent cell all identify
carriers identified in the exemplary communication system.

[00038] Here, the mobile station is capable of receiving data communicated on
three RF carriers simultaneously. Communication resource allocations are made,

therefore, with the constraint that the data be communicated upon no more than three



carriers. Thereby, intelligent control is provided to the nobile station.
[00037] Figure 2 illustrates a representation, shown generally at 122, of
comruni cati on resource allocations nmade fd2 the conmuni cation of data
pursuant to operation of an enbodi ment of the present invention. The
representation illustrates three successive TDVA franmes 124, 126, and 128,
each of which includes eight tinme slots, nunbered 0-7. Eight radio
frequency carriers 132, identified as RF channels 1-8 of the inactive cel
and carriers FM| - EM MAX of an adjacenf, cell all identify —carriers
Mentitied ;o LuEHbTR bAoA 36F o S Erelies R3oBder i B2 g b 1 o
station i s capabhercab ideRee} Michcd aldcRONPMNIq8LIeA PR cotdi £Q RBVAOr i ers

si mul taneously. Communi cation resource allocations are nmade, therefore,
with the consthematupehsthichdatalstcanieunienterdiiol thatodilaplotiom durmg ent pratictli ee
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accordi ng to tanhdAoBile satiemend dpai WhicE hdadamests GaMmEN saitednsBldhaiombi | e
station during(@ﬁ¥ particular time slot. The indications T and Midentify
peri ods duri ngldnh? TnRkgsuscs allocatinns re ade. bayhe pllosissidPehevain Biguenb tduri ng
whi ch neasur W?zg"%ﬁ@%mgﬁdm 11?1&%1% Qfo&‘st.‘ealﬁ)tcgtteh e s@g%%%lae%‘%@%w ifen
al l ocations are nade, by the al l'ocat oF 56 Shown 1 f gure 1, to X mze
t he sum of ddbnédnskaint et Sk atabilalstaioatredtitealata si nghrathhh teestatiesn gi ven

t he constraint .that the bil.e station receive data on. no re than three
carriers du?lluﬁﬂg apysinglydinee ?l?trﬁéﬁ'i‘f Ygo Wﬂeﬂ@r‘%ﬁ?d e%@éﬁ%%ﬁhﬁbr HefiOn
tinmes Tta, T, abldefin@nh thd 18,4582 ef iAREx IHsgeb@icdRof STIR0R 2 dtédn tiAENex B

speci fication. The reaction tines, feneral!y, identify the tinme

required. of &psplilY, edantiay therinoregaired efaimobde siations i get ovadyrte treisreit or
respectively, ore. | I Vi a sequent burst. transmitting a
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selected int rgs jf an MAIO (Mbile Allocation Index Ofset) and tine sl ot
conbi nat i on b30 Wavierte reemitleny Implsamtons eypartes skt combinggoroarehe
following egyalé®n ieAR M an MAIO (Mobile Allocation Index Offset) and time slot

combination by “scavenging” for available resources according to the following

equation:

Nt Nr

MAX "3 S gty € {0,

(=1 R=l

stul@=InL = Ly U =Ly fi= )
Else : (0

Where:

¢t =timeslot number

R =RF deck number (both transmit and receive)

Nt =Maximum number of timeslots in allocation

Nr = Maximum number of RF decks available for simultaneous reception in mobile

terminal
S, = Radio resource of timeslot “t” on RF deck “R” for mobile receiver
i, = Utilization of timeslot “t” on RF deck “R” permitted according to the reaction

time constraints (Boolean)

a = Timeslot availability for allocation to mobile downlink (Boolean)



MAXI ZSIRUR Ue {0,1} t=1 R=1 St: u fa=lAf. _.f,i v(f,, _f,. v.ft =f,
Gse : 0 Were: t =tineslot nunber R = RF deck nunber (both transmt and
receive) N = Maxi num nunber of tineslots3in allocation Nr = Maxi num
nunber of RF decks avail able for sinultaneous reception in nobile term nal
SIR = Radio resource of tinmeslot "t" on RF deck "R' for nobile receiver UR
= Utilization of tineslot "t" on RF deck "R' permtted according to the
reaction time constraints (Boolean) a = Tinmeslot availability for

all ocation to nobile downlink (Boolean) 13 [00041] Because the resources
are not |imitedOPdlk Reswisathsipsamrees gporrtdinitgigpdhesgavpidable ypamdbglit i al |y

i ncreased possjhi.lj . i i 4 010:C QPTG Rk s to
ef fectuate COSC%#}!I’I;’I dc%l%{)fg%hh%}/ﬂ 3%%2‘46:(15& Oésf)lglshlt)g?e. %Bﬁw%)é@gg{ﬁuggﬁmll as
ot her types atsoucepmuaifeatdtons@uricetsn af data qroasiblenglyEdGEabasad, ensiclle, t he

increased avail gbil i t%/ gf‘ communi.cation resources pernts data to be
communi cat ed # 168 UG @ ILQ‘WH%‘FE‘PH{:AFGI&?&%é‘f?t‘ilﬁrﬁéﬁi’[’ y o Qrinippiye, tE‘€)0042]
Figure 3 illysttabeayvaabaRy 68 6ath@lhRioS RVEcEENERAL [i¥adb bd3dm@funicated
comuni cation resource allocations made for the comrunication of data
pursuant to mpeqaickbrthef thahotdventiemblygdivagaitie.of t he present invention. The

representation,.i}lustrat three successi.ve TDVA franes, mes 134, 136,
ind 136, each SRk BRSO S L R RN Pave eehBRBE Pl ST n R qure
3. Eight radicomhiiReis€B8a YesoafcklaBb&utiohd dadk €sitht toathuakam 6haanglsudnto of
the inactive cell and carriers Fm 1-FnmVAX of an adjacent cell all identify

carriers i derpPemiieof nathes casbedipnent pf Bmressntveatirn. sthartepicsei#iong
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includes eight time slots, numbered 0-7 in Figure 3. Eight radio frequency carriers
142, identified as RF channels 1-8 of the inactive cell and carriers Fm 1-FmMAX of
an adjacent cell all identify carriers identified in the exemplary communication
system. During different timeslots, communication resources are allocated on
differing carriers, and resources are not allocated concurrently on more than one
carrier. The references RI and R2 are shown in Figure 3 to identify the two carriers
upon which data is communicated in the example resource allocation in which two
carriers arc available upon which to communicate data upon any two adjacent time
slots. The indications T and M identify periods during which data is transmitted by
the mobile station and during which measurements are made by the mobile station,
respectively.

[00043] Resource allocations are made, by the resource allocator 56 shown in
Figure 1, to maximize the sum of downlink time slots allocated to a single mobile
station given the constraint that resource allocations are not made on separate radio
carriers during concurrent time slots while also observing the reaction times Tta, Ttb,
Tra, and Ttb, as defined in the TS-45.002{2], Annex B specification. The reaction
times, generally, identify the time required of a mobile station to get ready to transmit
or to receive, respectively, before receiving a subsequent burst, ransmitting a
subsequent burst, or performing a measurement on an adjacent-cell signal.

[00044] In this exemplary implementation, the carrier/time slot combinations are
selected in terms of an MAIO (Mobile Allocation Index Offset) scheme by

“scavenging” for available resources according to the following equation:



carrier. The references Rl and R2 are shown in Figure 3 to identify the two
carriers upon which data is communicated in the exanple resource
allocation in which two carriers are avai4able upon which to communicate
data upon any two adjacent tinme slots. The indications T and Midentify
periods during which data is transmtted by the nobile station and during
whi ch neasurenents are nmade by the nobile station, respectively. [00043]
Resource allocations are made, by the resource allocator 56 shown in

Figure 1, to maxinjzg the sumof downlink tine slots allocated to a single
mobi | e St&tL&M}QI dhe . ng@qFaint that resource allocations are not nmade
on separate radi o ¢ ",HTé?s during concurrent tine slots while al so
observing the reac &on t qg?vTR? Tt% Tra, and Trb, as defined in the

TS- 45. 002[2].$An&e% eci fitatton. Tﬁ reaction tines, generally,
identify the time @@@l@ed of a nobile station to get ready to transmt or
to receive, ngeppectively, before receiving a subsequent burst, transmtting
a subsequent burst, or perform ng a nmeasurenment on an adj acent-cel

si gnal . [00044}timgslethiventexenpl ary inplenentation the carrier/time slot

conblnatlonsIgrgv?ax%ectgﬁbuﬂﬁﬁg_ g@ﬁfﬁﬁ%plo (Mobile Al ocation |Index

O fset) schere resources according to the

fol I owi ng equati PRxindn nNhleoMﬁﬁeslbﬂs ik alﬁmﬁﬁoﬁe ue {01} f=1R1 St: it
= ~a=IAf.# f.,| AU ~R=0:1 Tl se : Wher e: -tlneslot nunmber R = RF deck

nunber (bot h ¥ ah@ﬁimualndmvtwefﬁé)decm a\tallmmfnmnnmumws ofceptioneisinaetsle n
al l ocation Ng IM?xummnurrber of RF decks avail able for sinultaneous
reception in ﬁ%b e termnal SIR = Radio resource of tinmeslot "t" on RF

deck "R' for 910biRa@id RERINVEST timeslot “t” on RF deck “R” for mobile receiver
u,, = Utilization of timeslot “t” on RF deck “R” permitted according to the reaction

time constraints (Boolean)

a = Timeslot availability for allocation to mobile downlink (Boolean)

[00045] Figure 4 illustrates a method flow diagram, shown generally at 142,
representative of the method of operation of an embodiment of the present invention
by which to comtnunicate data between a set of communication stations in a
communication scheme that provides for mobile allocation index offset or carrier
frequency.

[00046] First, and as indicated by the block 144, communication requirements
required for the communication of the data are analyzed. The analysis is performed
responsive to an indication of a characteristic of the data. Then, and as indicated by
the block 1406, communication resources are allocated across a plurality of radio
carriers for communication of the data, the data to be communicated by a wideband
RF transceiver in accordance with the allocated resources.

[00047] Thereafter, and as indicated by the blocks 148 and 152, an allocation
message is generated and sent by a sending communication station to a remote
comimunication station that identifies allocations of the communication resources.
And, as indicated by the block 154, the allocation message is used at the remote
comimunication station to control its operation pursuant to communication of the data

across the plurality of radio carriers.



u, R=Uilization of tineslot "t" on RF deck "R' permtted according to the
reaction time constraints (Boolean) a = Tineslot availability for

al l ocation to nobile downlink (Boolean) [0®045] Figure 4 illustrates a

met hod fl ow di agram shown generally at 142, representative of the nethod
of operation of an enbodi nent of the present invention by which to

communi cate data between a set of conmunication stations in a

comuni cati on schenme that provides for nobile allocation index offset or

i f 00046] First d di bl ock 144,
Commun cat | on PRGN BRRRYSd conlliicalts sffunBnts i el o e e Bt a are
anal yzed. Thehaa®} ysivRlels [ReESsed Hﬁélugl{pﬁﬁﬁgﬁscki‘éﬁvéﬂ)tﬁﬂad J&Hicﬁv%lh%cﬁf a

characteristic of the data. Then, and as indicated by the bl ock 146,
conmuni cat i ofeSOEEEW e ions arelimiedhiceiosrigsangle pidie aamt:tyts ofovidei.o  car r i ers

for communic ata to.be conmun deb

R tr anscer vy URTAEhSye bR cBhE Gulf bR Bl PRLE st
Thereafter, antwaBoutnditicatbéelddlyy.t he bl ocks 148 and 152, an allocation
nmessage |snnﬁnerated a d sent by a sending communication station to a
renot e BE ORI ASPHTTINS ateaat Prelemed FFampla) {05 sapiepieaiins theevention,
communi cat i ofng BRAULSESE theﬁ%ntl st ?@ttn%gesQXn k%% l?l!ll?&il%gltﬁ% dcgct] tion,

al l ocation nmessage 1's used a e renote conmuni ca £iSh contro
i ts operati ofdhpeeapearitthd mem}mmntiat isalefioéd bhehedatlawirgaiass. t he pI urality
of radio carriers. 15 [00048] Inproved comuni cation performance of a

hi gh- speed data service is thereby provided. |Increased throughput rates
relative to those achi evabl e when resource allocations are limted to
those of a single radio carrier is provided. Increasingly data-intensive
dat a-communi cati on services are better able to be carried out w thout
noti ceabl e delay. The previous descriptions are of preferred exanples for
i npl enenting the invention, and the scope of the invention should not
necessarily be limted by this description. The scope of the present
invention is defined by the follow ng clains. 16



What is clainmed is: 1. Apparatus for a network communi cation station (12)
operable to communicate data in a tine-slotted communi cation schene (10)
that provides for conmunication across a plurality of |ogically-defined
radio carriers, said apparatus conpri si ng: an anal yzer (54) configured to
anal yze comuni cation requirenents requir for conmuni cation of the data;
a resource allocator (56) adapted to receive an indication of the analysis
made by said anal yzer (54), said resource allocator (56) configured to

al l ocate resources across a plurality of radio carriers for comrunication
of the data, WAa?Cf@Elhﬂ'{{'e de in a manner to maximze a sumof time slots
all ocated to communi ca he data given a resource allocation constraint;
and a w deband radi.o fragpeacy fel enewbri( &)madagieddidnr(@Zpspeeabddto
indication of allocation .made by sajd resource all ocat sai d,w deband

radio fr equen%fgm%rl@ﬁ%tﬁldatao%)tl%apﬁ?ﬁ emrppssiop sshemall Qgﬁ BPreadgsdor
carriers, andccﬁﬁh@m\%tﬂﬁba%%jss%?%@ﬂyrcﬁq HELaY, n%ﬁin%ﬁ‘?&ﬁo %@%felsggmq ﬁa‘?atgé)erat e

in conf or i ty wth the resour al 'oca by sai resour | ocat or
(56) to transwimprdatg across the plurality of the radio carriers. 2 The

apparatus of claim1 furth al | ocati on nessa ener a

(58) adapted to re%fi'r{?gy §4|) %?%W%ﬁgﬂ’é? F%@H’tuinifﬁtl%be@uggmg%tgdequérg urce
al 'ocat or (56fr codinthnRhli®fat hea@essage generator (58) configured to
generate an allocation nessage identifying the allocation nade by said

resource al |l ocat ora (es@)ree gllocuins (é@;ﬁdﬁh@d@ tsfceivk gh mdlca‘t@ritorﬁéhc aehfsisinsadey a

baseband part RLOV ni cat ed
by the netV\Der)(S% ?TI}%?P%% E\S%'Sosﬁpdslt%g |%%alzof§ Or%élcgnﬁ Opcgretwscooggégured
to generate acsisnglppuraligndlradic epresefor adidenthtibhef ﬁhatdatat gldaticommeincat ed

and to provide the single signal to said w deband radio freguency el enent
(28). 4. The BHPATF 0 HeXighzes é}i%of tigieestals allecaicd tp semurwecaty thedaledivss) i s

further confr{?%q@éi‘] 1toRa tgcﬁ{‘&fn%ﬁnfaaé@d' o0 part communication station control
nessage for 17 pplication to sdid radio frequency el enent to control

oper ation thereof guidshantratio frequency element (28) adapted to receive an indication of
allocation made by said resource allocator, said wideband radio frequency element
(28) operable across a plurality of radio carriers, and said wideband radio frequency
element configured to operate in conformity with the resource allocation made by said

resource allocator (56) to transmit data across the plurality of the radio carriers.

2. The apparatus of claim 1 further comprising an allocation message
generator (58) adapted to receive the indication of allocation made by said resource
allocator (56), said allocation message generator (58) configured to generate an

allocation message identifying the allocation made by said resource allocator (56).

3. The apparatus of claim 1 further comprising a baseband part (24)
adapted to be provided with the data to be communicated by the network
communication station {12), said baseband part configured to generate a single signal
representative of the data to be communicated and to provide the single signal to said

wideband radio frequency element (28).

4. The apparatus of claim 1 wherein said resource allocator (56} is further

configured to generate a radio part communication station control message for



al l ocati ons nade by said resource allocator (56). 5. The apparatus of claim
4 wherein values of the radio part conmunication station control nessage
cause said radio frequency elenent (28) to be operative to communicate the
data upon the radio carriers upon which said resource allocator (56)

al l ocates the resources. 6. The apparatusi6f claiml1 wherein the network
comuni cation station (12) further conprises a baseband part (24) and
wherein said resource allocator (56) is further coupled to said baseband
part and configured to generate a baseband part conmunication station
control ness : i 1. Q. | . L. L ation
Chereof . 7. T SaiorAORiEk Afbabth Wr AR D B0l Bblealith BRRCERLuMR¥ S
resource al | drettdons(ble toreiderbodied]@btoa($@&di o resour ce nanagenent | ayer
of a radio protocol stack defined at the network comrunication station
(12). 8. The apparatus of claim1l wherein the data conprises a plurality of
data streams for sOMMPhLAL. QR CHHAN wherefh P ihdrallo A 2 ,
conmmruni cation services and wherein said analyzer is adapted to receive

i denti fi cati clwnohusicgivarsédioerdostrdlonedsageeauie seid tdigo feaueaky epmeht (28) & be

streans. 9. The ratus of claim8 wherein,the resources. all.qcated by
sai d resouré’e&ﬁﬁ%?%?%?“%%%?“%ﬁ%ﬁ%ﬁEBmééﬁdF@Péﬂ¥5%%H%E@W§Fﬁ8%3{?8H§mfor
communi cat i orlRtatoLEsHh aRbcatRehdtbdtéd y of the data streans. 10. The
apparatus of claim| wherein resources allocated by said resource

al l ocator (56) conprises resources allocated upon nore than one of the

plurality of radip cartie i 0 rrent ti .od, .1 The
appar at us of claiﬁglo wggﬁgiﬁgﬁﬁéggé%8ﬁs&§§§“5§?P%%ﬁﬁ%gﬁﬁhﬁﬂémégﬁﬁéﬁ?Qy of
radi o carri er($?) fovbeetamprives & ®sebagesara{d4pand athettyn Sid teso@sodlleata@l (Feciat or

(56) are allocated to Eelected ime slots of, the radio carriers, including

at | east tmojhﬂhﬁémgP% éoﬁ%ﬁéﬁ$ #it payt frpslospndigprdde ecnape ¢ eashand part 12. The
appar at us of ehahmid:lionhessh ng}#ﬂ %%g?g%ér f%?5?15(’)}1[0"%1981?{06@8?)?sle?%%ﬁ%@g) contBF

slots selected as a function nme s avail | tuning tinme
operation thereof.

7. The apparatus of claim 1 wherein said analyzer (54) and said resource
allocator (56) are embodied at a radio resource management layer of a radio protocol

stack defined at the network communication station (12).

8. The apparatus of claim 1 wherein the data comprises a plurality of data
streams for communication pursuant to a plurality of data communication services
and wherein said analyzer is adapted to receive identification of a characteristic of

each of the plurality of data streams,

9. The apparatus of claim 8 wherein the resources allocated by said
resource allocator (56) comprise separate resource allocations for communication of

each of the plurality of the data streams.

10. The apparatus of claim 1 wherein resources allocated by said resource
allocator (56) comprises resources allocated upon more than one of the plurality of

radio carriers during a concurrent time period.



requi renents of the network communication station. 13. An apparatus for a
nobi | e conmuni cati on station (14) operable pursuant to comruni cati on of
data in a tine-slotted conmunication schenme that provides for

comuni cation across a plurality of Iogiczlly-defined radio carriers, said
apparatus conprising: a w deband radio fr éuency el enent (66) adapted to
receive data communicated to the nobile comunication station across a
plurality of radio carriers; a detector (82) configured to detect an

al | ocati on nmessage received at the w deband radio frequency el enent, the

al I ocati on_message;|.denthl il GOHURLER Lheirl GIOUICRER ALAQGALS] Rur suant

to the comunication of the data, the resources allocate fi'ned across
t he plural it yplofalitpdf mdwaraniies,syhaeid thhesoesoutbested by ogidresuioe allooaomner

to maxim ze m of. ti s| ot | | ocat ed. .t o conmmuni cat he data given a
resource al ?@@Zﬁ’ie&#%%ﬁ%‘%ﬁ%fﬁﬂaﬂ‘as g%scogﬁlgq@ 1°e931‘%%"&)1‘1§8é‘ﬁ5@5%f‘ﬁ t\%&ei ve
an indi cati oni@t sied @skh@asyafpoh RepAhte 95Ab icARicrdressage made by sai d
detector (82), said controller (84) configured to generate a control

signal responsive to the detections nade by said detector (82), the control

signal controlling;9peratl of sal d .w deband. radi o frequenc | eqent , (66) .
14. The appar at us %)? cl gllgémgp%gla\;\%se&ecﬁaﬁ ﬂn\gﬁglleglttge NG %ﬁﬁoé‘a%ﬁﬁ%ﬁa?ﬂ%d
plurality of tiradiiotcsidcicdras adnttivheott 5f fife seorvaRbLey hantuhBgahiees
identified in the allocation nessage detected by said detector (82) are

al | ocat ed to 'SSFEREYS of the neMerk complugitREm sREOR esour ces are al | ocated. 19
15. The apparatus of claim 13 wherein the data detected by said w deband
radi o frequency el ement across the plurality of carriers conprise

i ndependent data &Y r eafvs apiBatud e aappisiicatonsmodicaticam satbd (Miespeirablé he nobi | e

communi cation_statjon 14). conpr.i,ses a baseban art (68) and erein said
control | er (Q)A?)rsqa§£ fﬂfr"ﬁ.@%‘%ca@&%f gJetdn aﬁ’é}“‘g@ﬁ%‘? ?Cgm&u’ﬁ)‘%% Belﬁ\é\%atcont rol
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apparatus comprising:

a wideband radio frequency element (66) adapted to receive data
communicated to the mobile communication station across a plurality of radio
carriers;

a detector (82) configured to detect an allocation message received at the
wideband radio frequency clement, the allocation message identifying communication
resources allocated pursuant to the communication of the data, the resources allocated
defined across the plurality of radio carriers, and the resources allocated in 2 manner
to maximize a sum of time slots allocated to communicate the data given a resource
allocation constraint; and

a controller (84) adapted to receive an indication of detections of the allocation
message made by said detector (82), said controller (84) configured to generate a

control signal responsive to the detections made by said detector (82), the control

signal controlling operation of said wideband radio frequency element (66).

14. The apparatus of claim 13 wherein time slots are defined upon the
plurality of radio carriers and wherein the communication resources identified in the
allocation message detected by said detector (82) are allocated to sefected time slots

to which the resources are allocated.



al l ocation nmessage. 17. A nethod (142) for conmunicating data by a first
communi cation station in a comrunication schene that provides for

comuni cation across a plurality of logically-defined radio carriers, said
met hod conprising the operations of. analyélng (144) communi cati on

requi renents required for comunication oft? the data responsive to an

i ndi cation of a characteristic of the data; allocating (146), responsive to
anal ysis made during said operation of analyzing, resources across a
plurality of radio carriers for communication of the data, the radio

carriers within a pandwdt %at%’@i"&&l‘frpm Wheﬂm‘[‘ih@ﬁl@?aﬂf&t&%i JE PAURBEYI

transceiver of the first co nication station and In a nmanner to maxin ze
a sum of ti madsl Gegienoy clomentvicoes ¢ha pleradiay af girven campasondendbhtalatt i on
constraint. q The met hod of claim 17 further conprising the operations
of :  sending f “an allocation nessage that identifies allocations nade
during said operatl on of allocating to a second communi cati on station; and
using (154) the allocation nessage at the second conmunication station to
control operation theredhe prnagaighe! daint birwiaicoathicorobile comenwaeasioncratiss t he

plural ity of (uadhBps8LuliGlaal Lasalsd dunidng, S g ARSIRTAAN. Blyal | 002t i o

19. The netho aim her ‘conprisrng I"on of

det ecting datandiguedwb delaine artaciband pedveney! hensce ¥aficatiod ehsecond
comuni cation station, the w deband radjo frequency transceiver at  the
second commun?4s&randagt(§¥) f@ﬁ@ﬂ%‘érp&faé@nuthﬁe@frnwwt %}@ aloesiqrg ddentifigd i fhen

nessage. allocation message.

17. A method (142) for communicating data by a first communication
station in a communication scheme that provides for communication across a plurality
of logically-defined radio carriers, said method comprising the operations of:

analyzing (144) communication requirements required for communication of
the data responsive to an indication of a characteristic of the data;

allocating (146), responsive to analysis made during said operation of
analyzing, resources across a plurality of radio carriers for communication of the data,
the radio carriers within a bandwidth of operation of a wideband radio frequency
transceiver of the first communication station and in a manner to maximize a sum of

time slots to communicate the data given a resource allocation constraint.

18.  The method of claim 17 further comprising the operations of:

sending (152) an allocation message that identifies allocations made during
said operation of allocating to a second communication station; and

using (154) the allocation message at the second communication station to
control operation thereof pursuant to communication of the data across the plurality of

radio carriers allocated during said operation of allocating.

19, The method (142) of claim 18 further comprising the operation of
detecting data at a wideband radio frequency transceiver at the second communication
station, the wideband radio frequency transceiver at the second communication station

operated in conformity with the allocation message.



